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RCA TUBE 
HANDBOOK 
HB-3 

PHOTOSENSITIVE 

DEVICE 

SECTION 

This Section contains data on phototubes 

of the single-unit, twin-unit, and multi-

plier types; photocells; television camera 

tubes such as image orthicons, Icono-

scopes, and vidicons; and other devices 

employing photosensitive materials. 

For further Technitot Information, ,rite to 
Commercial Engineering, Tube Division, 
Radio Corporation of America, Harrison, is'. .1 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

PHOTOMULTIPUER TUBES 

e 

• 

• 

• 

e 

Spectral 
Response 

Diameter 
(nominal) 

in 
No. of 
Stages 

Secondary 
Emitting 
Surface 

RCA Tube Types 

a 7102 

- 8571 

1-1/8 9 - IP21, 93IA, 4471, 4472, 
4473, 6328, 6472, 7117 

S-5 1-1/B I - IP28, IP28A 
,..._8 1-1/8 Cs-Sb IP22 

c- - 1 Cs-',1b 6217 

C 

10 

Be-0 

Be-0 

7764 

4460, 7767 

1-1/2 
10 

10 

Be-0 

Cs-Sb 

4461 

2060, 2067, 4438, 4439, 
4440, 4441, 444IA, 6199 

/ 

0 

10 

12 

14 

Be-0 

C,-Sb 

Be-0 

Be-0 

2020, 2061, 2063, 6342A, 
7746, 8053 

2062, 5819, 6655A 

7850 

68I0A, 7264 

10 Be-0 2064, 20648, 8054 

10 Be-0 2065. 8055 
_ r 12, Be-0 7046 
_ 10 Cs-Sb 6903 

1-1/', 9 Cs-Sb 7200 

3/4 10 Be-0 8644, 8645 

10 

1? 

11 

Be-0 

Be-G 

Be-0 

4463, 7326 

4459 

7265 

Be-0 4464 

lu Be-0 4465 

10 Be-0 4523 
10 Be-0 4524 

r Be-0 4525 

Be-0 8575 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

VACUUM AND GAS PHOTODIODES 

Spectral 
Response Single-Unit 

Twin 
Unit 

Anode-
Cathode 

Vacuum Gas Gas Vacuum 

- 

IMAGE-CONVERTER TUBES d 
SPectral 
Response 

Recommended Service 

Infrared Photographic Shutter 

- 

_ 

CAMERA TUBES 

VIDICONSe 

Tube 
Diameter 

inches 

Recommended Service 

Television 
Film 

Pickup 

Live 
Television 

and 
Industrial 

Space 
Military 

and 
Industrial 

b 

.b 

.•b 

b— 

e 

e 

• 

• 

• 

e 
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

VIDICONSe (Cont'd) 
Recommended Service 

Tube 
Diameter 

inches 

Television 
Film 
Pickup 

Live 
Television 

and 
Industrial 

Spaco 
Military, 

and 
Industrial 

/J1 

IMAGE ORTHICONS 

Tube 
Diameter 

inches 

Recommended Service 

Live Television Pickup Military 

Color 
Black and 
White 

and 
Industrial 

, 9 

- .'. 

, . 

IMAGE-INTENSIFIER ORTHICON 

Combined Image-Converter and 
ImageOrthiconSections 

Tube 
Diameter 

inches 

Recommended Service 

Extremely Low-Light Level Television Cameras 

a This surface is being replaced gradually by 11e-0. 

b liai extended spectral response in the near- ultraviolet. Maximum re-
sponse occurs at about 4200 angstroms. The approximate spectral range, 
at the 10 per cent points, is from 2500 to 6,00 angstroms. 

C A spectral- response S- designation has not been assigned for thesebialkali 
photocathode types. Maximum response occurs at about 3050 angstroms for 
approximate spectral ranit .e:, at the 10 per cent points, is from 2000 to 
6000 angstrom> for type 8S. , and from 3100 to 6100 for types 4523, 1524. 
and 4525. 

d These types oil ijar a l'20 phosphor screen except type 44494 which ha. a 
I'll phosphor screen. 

0 RADIO CORPORATION OF AMERICA PHOTOSENSITIVE-
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RCA PHOTOSENSITIVE-DEVICE GUIDE 

e Variants of each vidicon type having fiber- optics faceplaten, reticles, 
and 'or radiation- resistant faceplates ran often be supplied to meet the 
needs of specific applications. 

f Huggedised type. 

Types 4115 ,S, 4411,'S are available as d trio having matchedcharacteristacn. 
The 44U,/S'n are for use in the red and green channels and the 1416 "S in 
for une in the blue channel. Types 7513 ,S, 4511/S are also available as 
a set of three tubes having matched characteristics. Types 7511S are 
for the red and green channels and type 4513,5 for the blue. 

h A trio ofthese tubes having matched characterintirs is available asthree 
type 7511.S. 

For the luminance channel in 4- tube color cameras. 

PHOTOSENSITIVE— RADIO CORPORATION OF AMERICA 
DEVICE GU I DE 2 Electronic Components and Devices Harrison, N. J. 



DEFINITIONS 
of Photosensitive-Device Terms 

Radiant Sensitivity. The quotient of output current by in-
cident radiant power of a given wavelength, at constant 
electrode voltages. 

Radiant Intensity Sensitivity. The quotient of output current 
by incident radiant power per unit area, at constant electrode 
voltages. 

Cathode Radiant Sensitivity. The quotient of current leaving 
thephotocathodebyincidentradiantpowerofa given wavelength. 

Luminous Sensitivity. The quotient of output current by 
incident luminous flux, at constant electrode voltages. 

Luminous Intensity Sensitivity. The quotient of the output 
current by the incident luminous intensity, at constant 
electrode voltages. 

Cathode Luminous Sensitivity. The quotient of current leaving 
the photocathode by the incident luminous flux. 

Illumination Sensitivity. The quotient of output current by 
the incident illumination, at constant electrode voltages. 

Dynamic Sensitivity. The quotient of the modulated component 
of the electrical output by the modulated component of the 
incident radiation. 

Current Amplification. Ratio of the output current to the 
photocathode current, at constant electrode voltages. 

Equivalent Anode-Dark-Current Input. Thequotient of the anode 
dark current by the luminous sensitivity. 

Equivalent Noise Input. That value of incident luminous flux 
which when modulated in a stated manner producesanrms output 
current equal to the rms noise current within a specified 
bandwidth. 

Electrode Dark Current. The electrode current which flows 
when there is no radiant flux incident on the photocathode. 

Transit-Time Spread. The increase in widthof the output pulse 
over that of the input pulse. Pulse width is measured at SO 
per cent of the pulse height. 

Pulse Rise Time. The time required for the instantaneous 
amplitude of the pulse to go from 10 per cent to 90 per cent 
of the peak value. 

Median. That value in a series such that half of the devices 
in the series are on one side of it, and half on the other. 

Il- 58 ELECTRON TUBE DIVISION 
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PHOTOTUBE SENSITIVITY 
AND 

SENSITIVITY MEASUREMENTS 

GENERAL CONSIDERATIONS 

The range of luminous- sensitivity I imits given for a phototube 

on the data sheets of this Section is that which the tube will 

display when operated under low-current conditions. 

e If the tube is to be operated under conditions approaching its 
maximum-current rating, the equipment design should provide 

for a wider sensitivity range having a minimum value equal to 

nnw-half nf that shown for low-current operation. The sensi-

t ivity of a phototube under such high-current conditions is 

dependent upon the tube type, as fol lows: 

I. Single- Unit and Twin Phototubes 

a. Bee Type.; For high-current operation, and particularly 

in applications in which the type is subjected 10 these 

higher values continuously, a drop in sensitivity below 

the values for low-current operation may be expected, the 

extent of the drop being affected by the severity of the 

operating conditions. After a period of idleness, a gas 

phototube usual ly recovers most of its initial sensitivity. 

b. Vacuum Types: Unl ike gas phototubes, this class of photo-

t ubes shows neg I ig ib le drop in sensitivity values for 

different degrees of illumination and over long per iods of 

use. The output current of a vacuum phototube is a I inear 

function of the exciting illumination under normal oper-
at ing condit ions. The frequency response is flat up to 

frequencies at which trans it-t ime effects become the I imit-

i ng factor. 

2. Multiplier Phototubes 

Although RCA Multiplier Phototubes are vacuum types, a drop 

in sensitivity is to be expected from this class of photo-

tubes when operated at high anode-current values. The ex-

tent of the drop is affected by the nature and severity of 

the operating conditions to which the tube is subjected. 

After aperiod of idleness, the multipl ier phototube usual ly 

recovers a substantial percertage of this loss of sensit ivity. 

Mult i pl ier-phototube-sensit iv ity values are dependent on the 

respective amplification of each dynode stage. Hence, large 

variations in sensitivity can be expected between individual 

tubes of a given type. The oserai I amplification of a mul-

t ipl ier phototube is equal to the average amyl ification per 

stage raised to the nth power, where n is the number of stages. 

Thus, very small variat ions in amp I if icat ion per stage produce 

very large changes in oserai I tube ampl if icat ion. 

Because these overall charges are very large, it is advis-

able for designers to provide adequate adjustment of the 

supply voltage per stage so as to be able to adjust the 

amplification of individual tubes to the desi red design 

value. It is suggested that an oserai I voltage- adjustment 

,Cont inued on next pae) 
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PHOTOTUBE SENSITIVITY 
AND 

SENSITIVITY MEASUREMENTS 

. change in the illumination of the 
,ler phototube, the reouired range 

zer stage can be reduced. 

SENSITIVITY MEASUREMENTS 

- ,ottedatapages of this 

zrrcedures: 

I. Single- Unit and Twin Phototubes 

a. Gas Types: The light source consists of a tungsten lamp 

operating at a filament color temperature of 2820°K. For 

the 0-cycle measurements, a light input of 0.1 lumen is 

used, unless otherwise specified. For the 5000- and 10000 

cycle measurements, the light input is varied sinusoidally 

about a mean value of 0.015 lumen from zero to a maximum 

of twice the mean. or all measurements, a dc anode-supply 

voltage of 90 volts and a 1.0-megohm load resistor are em-

Plo)ed. Under these conditions, the effect of tube capaci-

tance is negligible. 

b. Vacuum Types: The light source consists of a tungsten lamp 

operating at a filament color temperature of 28700K. A 

steady light input of 0.1 lumen is used, unless otherwise 

specified, together with a dc anode-supply voltage of 280 

volts and a 1-megetim load resistor. 

2. Multiplier Phototubes 

The I ignt source consists of a tungsten lamp operating at a 

filament color temperature of 2870°K. A light flux of 10 

microlumens from a rectangular aperture approximately 0.8" 

long and 0.2" wide is projected normal to the cathode in the 

direction noted on the basing diagramand outline. The load 

resistor has a value of 0.01 megohm. The applied voltages 

are specified on the individual data sheets. 

SEPT. 1, 195L TUBE DEPARTMENT PHOTOTUBE SEN. g 
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SPECTRAL—SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-4 RESPONSE 

RADIANT FLUX FROM TUNGSTEN SOURCE AT 28700 K 
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r@l 
SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOTUBE HAVING 
S-5 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

1111  1,[1111111111_LL111111' 

FOR VALUE OF RADIANT SENSITIVITY 
AT 100- UNIT POINT SEE DATA SHEET 
FOR SPECIFIC TYPE: 

  RANGE OF 
 MAXIMUM VALUE 
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SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOTUBE HAVING 

S-8 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

11I 11111111 IlL  11111111 i 

FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 

RANGE OF 
MAXIMUM VALUE 

G
U
I
!
M
g
M
E
l
l
f
f
Z
i
b
i
7
 

00  

60 

40 

20 

II I 

SIM  

11000 3000 5000 7000 9000 
WAVELENGTH—ANGSTROMS 

<1-1-• 3 z w4.14.1 
J Li LI 

7 LI JO J 

.D>5 CO 0 id>- CKW —Ze 

ELECTRON TUBE DIVISION 92CM-6592R3 
RADIO CORPORATION 01. AMERICA, HARRISON. NEW JERSEY 



Is) 
SPECTRAL- SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING 
S-9 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

FOR VALUE OF RADIANT SENSITIVITY 
AT 100- UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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Response S-11 

SPECTRAL-SENSITIVITY CHARACTERISTIC OF 
PHOTOSENSITIVE DEVICE HAVING S-11 RESPONSE 

e For Equal Values of Radiant Power at All Wavelengths 

RANGE OF 
MAXIMUM 
VALUE 
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TENTATIVE SPECTRAL- SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE HAVING 

S- I3 RESPONSE 

e FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

yam 
FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT. SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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TENTATIVE SPECTRAL-SENSITIVITY 
CHARACTERISTIC OF PHOTOJUNCTION CELL 

HAVING S- I4 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS. 

_1 1 1 1 

- FOR VALUE OF RADIANT INTENSITY SEN-
SITIVITY OR RADIANT SENSITIVITY AT 
100-UNIT POINT, SEE DATA FOR SPECIF - 

- IC TYPE. 
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TENTATIVE SPECTRAL—SENSITIVITY 
CHARACTERISTIC OF PHOTOCONDUCTIVE CELL 

HAVING S—I5 RESPONSE 

• 

• 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS 

- FOR VALUE OF RADIANT SENSITIVITY 
- AT 100-UNIT POINT, SEE DATA SHEET 
_ FOR SPECIFIC TYPE. _  
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SPECTRAL-SENSITIVITY CHARACTERISTIC OF 

PHOTOSENSITIVE DEVICE HAVING S-18 RESPONSE 
For Equal Values of Radiant Power at All Wavelengths 

FOR VALUE OF RADIANT SENSITIVITY 
(µAbiWATTS) AT 100- UNIT POINT, 
SEE DATA SHEET FOR SPECIFIC TYPE.   
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TENTATIVE SPECTRAL—SENSITIVITY 
CHARACTERISTIC OF PHOTOTUBE 

HAVING S-20 RESPONSE 

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS S 

FOR VALUE OF RADIANT SENSITIVITY 
AT 100-UNIT POINT, SEE DATA SHEET 
FOR SPECIFIC TYPE. 
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SPECTRAL CHARACTERISTIC OF 2870 ° K LIGHT 
SOURCE AND SPECTRAL CHARACTERISTIC OF 

RADIATION FROM 2870° K SOURCE AFTER 
PASSING THROUGH INDICATED INFRARED FILTER 

CURVE A:SPECTRAL CHARACTERISTIC OF LIGHT SOURCE 
AT COLOR TEMPERATURE OF 2870. K. 

CURVE B:SPECTRAL CHARACTERISTIC OF RADIATION FROM 
2870. K SOURCE AFTER PASSING THROUGH 
INFRARED FILTER (CORNING N 2540). 
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Spectral Energy Distribution 

SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 
SOURCE AFTER PASSING THROUGH INDICATED FILTER 

• 

O 

• 

• 

e 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870°K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S.Ne5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND M 60 PER CENT 
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FREQUENCY- RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 
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RCA Typell Spectral Response 
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FOR EQUAL VALUES OF SIGNAL—OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL— OUTPUT MICROAMPERES FROM   
SCANNED AREA OF 1/2"F 3/8" • 0.02 
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RCA TypeWSpectral Response 

FOR EQUAL VALUES OF INCIDENT RADIANT POWER 
AT ALL WAVELENGTHS. 
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1P21 

Photomultiplier Tube 
9- Stage, Side-On Type 

Having S-4 Spectral Response 
GENERAL 
Spectral Response   S-4 

Wavelength of Maximum Response. . 4000 ± 500 angstroms 

Cathode, Opaque   Cesium-Antimony 

Minimum projected length°   0.94 in ( 2.4 cm) 

Minimum projected width°   0.31 in (0.8 cm) 

Window   Lime Glass (Corning No.0080), 
or equivalent 

Index of refraction at 4360 angstroms 1  523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface  Cesium-Antimony 

Structure .. . Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.9 4  4 pF 

Anode to all other electrodes 6  0 pF 

Maximum Overall Length 3  68 in (9.3 cm) 

Seated Length   . 3.12 in (7.9 cm) 

Maximum Diameter 1  31 in (3.3 cm) 
Bulb   T9 

Base .. Small-Shell Submagnal 11 Pin, (JEDEC Group 2, 
No.B11-88), Non-hygroscopic 

Socket   Amphenolc No.78S11T, or equivalent 

Magnetic Shield   Millend No.80801B, or equivalent 

Operating Position   Any 

Weight (Approx.) 1  6 oz 

ABSOLUTE-MAXIMUM RATINGS 

DC or Peak AC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between anode and dynode No.9   250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode 250 max. V 

Average Anode Currentf   0.1 max. mA 

Ambient Temperatureg   +75 max. °C 

MEDU Electronic Components 
DATA 1 

8-69 
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—h-CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (E) across a volt-
age divider providing 1/10 of E between cathode and dy-
node No.1; 1/10 of E for each succeeding dynode stage; 
and 1/10 of E between dynode No.9 and anode. 

With E = 1000 volts ( Except as noted) 
Min. Typical Max. 

• 
Anode Sensitivityr 

Radianth at 4000 
angstroms   1.2x105 A/W 41, 
Luminous' 
(2870" K)   40 120 800 A/lm 

Cathode Sensitivity: 

Radianth at 4000 
angstroms   0.04 A/W le 
Luminpusm 
(2870 K)   2x10-5 4x10-5 A/Im 

Quantum Efficiency 
at 3800 angstroms — 13 % 

Current Amplifica-
tion  

Anode Dark 
Current"   lx10-9 lx10-8 A 

3x106 

Equivalent Anode 

Input"   { 4.85xx1100111.41P 4.8x10- 13p 
5x10 1° 1m - 

W 

Dark Current 

Equivalent Noise { _ 6.7x10- 13 Im 
Input q   6.4x10-16r  

N 

AnodtPulse Rise 
Time at 1250 V. . — 1.6x10-9 

Electron Transit 
Timet at 1250 V. . — 1.6x10-8 s 

On plane perpendicular to the indicated direction of in-
cident light and passing through the major axis of the tube. 

Made by Corning Glass Works, Corning, NY 14830. 

C Made by Amphenol Electronics Corporation, 1830 South 
54th Avenue, Chicago 50, IL 60650. 

d Made by James Millen Manufacturing Company, 150 Ex-
change Street. Malden, MA 02148. 

Averaged over any interval of 30 seconds maximum. 

—4,- Indicates a change. 

S . 

• 

• 

73CEM Electronic Components 
DATA 1 
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9 

h 

Tube operation at room temperature or below is recom-
mended. 

This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 1036 lumens 
per watt. 

Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It 
is operated at a color temperature of 2870° K and a light 
input of 10 microlumens is used. 

This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1036 lumens 
per watt. 

Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It 
is operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 100 volts are applied be-
tween cathode and all other electrodes connected as 
anode. 

n At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. Dark current caused by thermionic emission may 
be reduced by use of a refrigerant. 

At 4000 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 
1036 lumens per watt. 

41 Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K 
interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the 
"off" period. 

r At 4000 angstroms. This value is calculated from the 
ENI value in lumens using a conversion factor of 1036 
lumens per watt. 

s Measured between 10 per cent and 90 per cent of maxi-
mum anode-pulse height. This anode-pulse rise time is 
primarily a function of transit time variation and is mea-
sured under conditions with the incident light fully il-
luminating the photocathode. 

LRCM Electronic Components 
DATA 2 
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1P21 
t The electron transit time is the time interval between the 

arrival of a delta function light pulse at the entrance 
winaow of the tube and the time at which the output pulse 
at the anode terminal reaches peak amplitude. The transit 

time is measured under conditions with the incident light 
fully illuminating the photocathode. 

DIMENSIONAL OUTLINE 

118 MAX. 
DIA. 

BULB 
T9 

PHOTO-
CATHODE 

94 MIN 

BASE 
JEDEC No. BII - 88 

131 MAX. 

DIA. 

DIRECTION OF 
INCIDENT 
RADIATION 

312 

MAX. 

194 
± 09 

PIN NO.1 

3 68 

MAX. 

PHOTO-
CATHODE (SEE 
DETAIL A) 

92CM-6264 RIO 

of bulb will not deviate more than 2° in any direction from 
the perpendicular erected at center of bottom of base. 

Dimensions are in inches unless otherwise stated. Dimen-
sions tabulated below are in millimeters. 

Inch Dimension Equivalents in Millimeters 

Inch nun Inch mm Inch ram 

.09 2.3 .31 7.9 1.31 33.2 

.190 4.8 .402 10.2 1.94 49.2 

.250 6.3 .94 23.8 3.12 79.2 

.270 6.8 1.18 29.9 3.68 93.4 

MCEM Electronic Components 
DATA 2 



1P21 
DETAIL A (Top View) 

DIRECTION OF 
INCIDENT 
RADIATION 

REGION OF 
BE5T COLLECTION 

92CS-8674R2 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

Pin 6: Dynode No.6 

Oy6 

Pin 7: Dynode No.7 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Anode 

Pin 11: Photocathode 

Ence Electronic DATA 3 
Components 111-69 



1P21 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

LOAD 
CONNECTION 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

92CS-11392R1 

R1 through R10 = 20,000 to 1,000,000 ohms 

Note 1: Adjustable between approximately 500 and 1250 
volts. 

Note 2: Capacitors Clé through C3è should be connected at 
tube socket for optimum high-frequency performance. 

elLeads to all capacitors should be as short as possible to 
minimize inductance effects. 

The capacitor values will depend upon the shape and 
the amplitude of the anode-current pulse, and the time 
duration of the pulse, or train of pulses. When the out-
put pulse is assumed to be rectangular in shape, the 
following formula applies: 

i't 
C 100 7 

where C is in farads 
i is the amplitude of anode current in amperes 
V is the voltage across the capacitor in volts 

and t is the time duration of the pulse in seconds 

This formula applies for the anode-to-final dynode ca-
pacitor. The factor 100 is used to limit the voltage 
change across the capacitor to 1% maximum during a 
pulse. Capacitor values for preceding stages should 

ItCPM Electronic Components 
DATA 3 
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1P21 
TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 
ALONG TUBE LENGTH 

• 

e 

• 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.  
• •• 
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TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 
ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT SIZE : 1MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

IOOF •i•-•• VARIATIONS CAUSED 
.::-:=-.- BY INTERCEPTION 
.: •"• OF LIGHT BY GRILL / 
. .... AS WELL AS SUR-
: FACE IRREGULAR-
:.-:= ITIES HAVE BEEN 

- .   IGNORED. ..=.1.:.:   .... . .......  
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2 4 6 e io 12 

DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT- MILLIMETERS 92CS- 7667R2 
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1P21 
TYPICAL VARIATION OF SENSITIVITY AS TUBE IS 
ROTATED WITH RESPECT TO FIXED LIGHT BEAM 

SUPPLY VOLTAGE BETWEEN 
ZEHO-DEGREE ROTATIONAL 

BY 4 COLLIMATED 
FILLING THE PLANE 

TUBE MOUNTED VERTICALLY 
ABOUT MAJOR TUBE 

ROTAI ONAL POSITION 
ROTATIONAL POSITION 

ANODE 

LIGHT 
OF THE 

AXIS. 
(TOP 
(TOP 

AND CATHODE 
POSITION OF TUBE 

BEAM PERPENDICULAR 
GRILL. 

WITH ALLOWANCE 

VIEW) CLOCKWISE 
VIEW) COUNTERCLOCKWISE 

• 
IS 

MADE 

• (-) 

CONSTANT 
ESTABLISHED 
TO 

FOR 

AND 

ROTATION 

• (+1 

R
E
L
A
T
I
V
E
 
L
U
M
I
N
O
U
S
 
S
E
N
S
I
T
I
V
I
T
Y
 

u
 

0
 

 

...- :..... 

: 

• 

. : IIjI 
::: 

• 
:::: 

_ ._. 

... 
. . 

•. 

. 

: . _ .___ 

-75 -50 -25 0 25 
DEGREES OF ROTATION 

50 75 

92CS - 13671R2 

TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF DYNODE- NO. 6 VOLTS 
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1P21 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 

FUNCTION OF SIMULTANEOUS MODULATION OF 

DYNODES NO. 5 AND NO. 6 

• 

• 

• 

• 

s 

• 

ANODE- TO- DYNODE No.9 VOLTS = 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES 

No.5 AND No.6 = 100 
A CONSTANT VOLTAGE DIFFERENCE OF 100 VOLTS IS MAINTAINED 
BETWEEN DYNODES No.5 AND No.6 DURING MODULATION. 

ANODE IS AT GROUND POTENTIAL. 
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1P21 
SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF 
E BETWEEN CATHODE AND DYNODE No .1 ••  1/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN DYNODE 
No. 9 AND ANODE. 
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1P21 
TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS 

• 

O 

• 

O 

• 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE ( E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES MO 
OF t PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870 • K. 

TUBE TEMPERATURE = 22 •C 
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1P21 
TYPICAL EFFECT OF MAGNETIC FIELD ON 
ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF 
E BETWEEN CATHODE AND DYNODE No I, 1/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE, AND 1/10 OF E BETWEEN DYNODE 
No 9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 

TOWARD TUBE BASE. 
TUBE IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 

BEFORE FLUX DIRECTION IS CHANGED. 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE ( E)ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No I, I/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE , AND 1/10 OF E 
BETWEEN DYNODE No 9 AND ANODE 

PHOTOCATHODE IS FULLY ILLUMINATED 
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1P22 

Multiplier Phototube 
9-STAGE, SIDE-ON TYPE S-8 RESPONSE 

Especially Useful inColorimetric and Spectroscopic Appli-
cations. High Sensitivity to Green-and-Blue Rich Light 

General: 

li-al Kesponse S-8 
Wivelpngth of Maximum. kesnonse . 3L1,•-..),... angstroms 
Cathode, Opaque Cesium-Bismuth 
Minimum projected length °  15/16" 
Minimum projected width°   5/16" 

Windovi  Lo, Clw.i.:Jb 
Dynode Material  Cesium-Antimony 
Direct lnterelectrode Capacitances ( Approx.): 

Anode to dynode No.9   4.4 pf 
Anode to all other electrodes  6.0 pf 

Maximum Overall Length   3 11/16" 
Maximum Seated Length  3-1/8" 
Length from Base Seat to Center 

of Useful Cathode Area   1-15/16" ± 3/32" 
Maximum p;ameter   1-5/16" 
Operating Position  Any 
Weight ( Approx.)   1.6 oz 
Bulb   TO 
Socket  Amphenol° No.78S11T, or equivalent 
Magnetic Shield. Perfection Mica Co.dNo.P-101-2, orequivalent 
Base  Small-Shell Submagnal 11-Pin ( JEDEC Group 2, 

No.811-881. Non-hygroscopic 
Basing Designation for BOTTOM VIE'à   11K 

Pin 1 - Dynode No.1 DY5 
DY5 DY7 

Pin 2 - Dynode No.2 
Pin 3 -Dynode Nc.3 
Pin 4 - Dynode No.4 DY4 
Pin 5 - Dynode No.5 
Pin 6 - Dynode No.6 DY3 DYg 

Pin 7- Dynode No.7 
Pin 8 - Dynode No.8 

DY2 Pin 9 - Dynode No.9 
Pin 10 - Anode DYI j K 

Pin 11 - Photocathode DIRECTION OF INCIDENT 
RADIATION 

Maximum Ratings, Abselute-Maxtmum Values: 

Supply Voltage Between Anode and 
Cathode (pc or Peak AC/   1250 max. volts 

Supply Voltage Between Dynode No.9 
and Anode MC or Peak AC)  250 max. volts 

Supply Voltage Between Consecutive 
Dynodes ( DC or Peak AC)  250 max. volts 

Supply Voltage Between Dynode No.1 
and Cathode ( DC or Peak AC)   250 max. volts 

Average Anode Current°   1 max. ma 
Ambient Temperature  50 max. °C 

.—Indicates a change. 
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Ch, ,,:teristics Range Values: 

or cord; t Ni tff supply v:01 1 aide IF ) acre,: a 

tad, divider rroviding l 110 of F between cathode • and dyr ode No. I; IL r' t for eacn succeedi ng dynode 

s.t age; and r E between dynode No.9 and anode 

With E = 1000 volts ( Except as noted) 

Max. 

Se, f 1 Tv y 

ont , at aruy t rom. /50 .t/w 

"ut boric, r , 

it t rorE.   • 
Liuriinoto., al 1) ,- piof 0  lib 1 lEi rilm 

I :11, i 1, in i.g if in 

Cur rr•nt Ampl it ion   

lion iv nient Anode Il irk- Current 

ut ,it • 

I iVit), . 3. .1C-1 14) e 
Equivalent . . . /.'),< 10= i2 - lrn 

With E r 750 volts ( Except as noted) 

Min. Tjp. Max. 

`;en-, it vit V: 

h id i ant, -)1 3,7' 4) -mg :1 rrrIc 1 - -1,w 

1- .11 ! icicle r al r . int , 

at 36liO Amid rums  - ?.,3xiOr 3 - .1/w 

f I/I , i now., ut , p5f   .I.i )1( 1).145 1.-55 ilm 

C.1thode 1,,miu, ,use 1  " u j'_6 ) 01e 0 r, In 

Current Amp! i f ir : it i Or   - 4.8)(104 - 

a Ofl plane perpendicular to : no o ndi c tted di rek t ion 0 I 1 nci lont ti is1 
and p issina  b through , th major rat:. of tin- tube. 

Corning No.0080, Corning SI 1b, Works. Corning, New York, or o forvalont. 

C Myd, by Arnpnenolhe'd t rorm c• for par al ion, 19 ,0 South 5nt r. Avenue. 
On, k rto Sn, Minor n. 

d M1,ir by Magnetic Seri nid Division, rer 1 roc I. ion Mica Co., 19 79 Civic Opera 
B1,11., 20 North wor.her Drive, onic ago 6, Ill i noi s. 

e Aver tied over any I iff ery sO •yeconda maximum. 

f Under the following conditions: lhe I ight source ¡ Sa tunjst'n-til,esent 
1 imp having a I ime-glass envelope. It i operatod at a color temperature 
of 28700 If and i I ight input of 10 mik rol omens 

g Under tee following conditions: 1ne 1 ght source is a tungsten- Ill amont 
lamp having o I ineedlay., envelope. It la operated at a color temperature 
of 20 70 0 K. The value of I i rat flux i a 0.01 lumen and 100 vol t s or, 
appli ed be k ttrrodo ea . 11 r • 1.., 1.- ync1o. 

h AtI tub, temper : lure or .• . ' if- r•ot :,• '- I,. I a • 
t r• 

j .• - to-non •,, rat Jo, Opt., t ion xi ' 
. 1. re, .. nor d,.1. 

11, A. , • 11 . : Urfa> yl• ::• f• 

• tor.. • • - 1 r o • a r u it e I n ternp,r ,• 
in: , r roc', : 10 rat: rk ' r' t,. prodoce I no. 1. • 

111 inner. pulses 11 ter ntt ha between tne n lue st . ted. 
«On per 1,1 f tr.. pul • to 1, ..or '' roi. 

r 
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MULTIPLIER PHOTOTUBE 
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IP22 
MULTIPLIER PHOTOTUBE 

DY9 

ANODE 

.270 

SHIELD 

BULB 

DETAIL A 

DIRECTION OF 
LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

92CS-8674R1 

NOTE I: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

CENTER OF BOTTOM OF BASE. 

NOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH PINS I AND II AND THE PLANE OF THE GRILL WILL NOT 

EXCEED 6°. 

6-59 ELECTRON TUBE DIVISION 
RADIO CO”ORAIION OF AMERICA, HARRISON. NEW SEISES 

CE-8674R1 





1P22 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E 
BETWEEN CATHODE AND DYNODE No.1; I/10 OF E FOR EACH SUC— 
CEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN DYNODE No. 9 
AND ANODE. 

S
E
N
S
I
T
I
V
I
T
Y
—
A
M
P
E
R
E
S
/
L
U
M
E
N
 
(
C
O
L
O
R
 
T
E
M
P
.
 
2
8
7
0
.
 K
) 

o
 

2
 

r. 
oa
2 

ea 
a 

t
e
l
—
 

I
»
 
•
 
•
 
0
—
 

IV
 

e
 

o.
 
ab

b 
h
a
 
•
 
•
 
O
g
 

1
0
 
•
 
e
 

I
 
F
I
F
E

—
I-
1
M
 

I 
X
I
I
I
 
I
N
I
N
I
 

I
N
I
I
 

I
 
I
I
 
 

%
e
a
 
•
 
0
m
5

h
a
 
&

e
s
%
 

ea
 

a
 
•
 

ha
 
S
O
 

41,
 

N
 

•
 

LA
  

C
U
R
R
E
N
T
 
A
M
P
L
I
F
I
C
A
T
I
O
N
 

-% 

.4 
•Ç\ 

de we/ 
../ 

• 

•(?-" 
4' 
› •c-k 

e 
< ke 

4 
4. 

ç,  
/ ‹e 

/ .e.̀  
/ e. 

.c, 

, ,. 
e 

6 7 e 9 
500 i000 1250 

ANODE— TO— CATHODE SUPPLY VOLTS ( E) 
92CM-967481 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.). 



c.) 
I P22 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES EQUAL VOLTS PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 287e K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE = 25. C 

t 

•+-r 

2 4 b 
0.01 01 0 100 
LUMINOUS SENSITIVITY — AMPERES/LUMEN 

92C5 - 9680 

ELECTRON TUBE DIVISION 
RA010 CORPORAIION Of AMERICA MAiRtION NEW lEISEY 





1P28 

Photomultiplier Tube 
9-STAGE, SIDE-ON TYPE 

For Detection and Measurement of 
Ultraviolet and Visible Radiation 

S-5 RESPONSE 

GENERAL 

Spectral Response   S-5 
Wavelength of Maximum Response  3400 ± 500 angstroms 
Cathode. Opaque   Cs-Sb 

15/16 inch 
5/16 inch 

Window  Ultrav olet-Transmitting Glassb 

Dynodes 

• • • 
  Ni 

  Cs-Sb 
  Circular Cage 

Direct Interelectrode Capacitances ( Approx.) 
4  4 pF 

• c; I 1 I 1 • • • , 1 1 r o -J - - 60 pF 
Maximum Overall Length  3-11/16 inch 
Maximum Seated Length   3-1/8 inch 
Length from Base Seat to Center of 
Useful Cathode Area  1-15/16 ± 3/32 inch 

Maximum Diameter  1-5/16 inch 
Operating Position  Any 
Weight (Approx  )  1  6 oz 
Envelope JEDEC 19 
Base  Small-Shell Submagnal II- Pin, 

(JEDEC Group 2, No.811-88), Non-hygroscopic 
Socket Amphenolc No.78SIIT, or equivalent 
Magnetic Shield . . . Millend Part No.8080113, or equivalent.-

TERMINAL DIAGRAM ( Bottom View) 

Fin 

Pir 

DY5 
- 

- Dynni 7 

• - i.7. 

. ct7:7 

DY4 

3 

DY2 

DY6 

DY1 K 

DIRECTION OF INCIDENT 
RADIATION 

DY7 

DYg 

Indicates a change. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N.1. 
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1P28 

ABSOLUTE-MAXIMUM VALUES 

DC or Peak AC Supply Voltage 
1250 V 
250 V 
250 V 
250 V 
0.5 mA 
75 oc 

CHARACTERISTICS RANGE VALUES 

With E 1000 V (Except as noted) 

Is I' 
Sensitivity 

•og 

Current Amplification . 
Equivalent Anode-Dark-
Current Input" . .   

Anode Dark Current 
at 20 Ailm"  

Equivalent Noise Inputs 

Anode- Pulse Rise Time r. 
Electron Transit Times. 

1.2x 105 

0.05 
17.5 100 

Ix 10-5 4 x I0-

19 
2.5 x 106 

2.5 x I0- 19m 
2 x 10-19° 

5 x 10-9 
7.5x 10-1 ,9 
6 x 10-16" 
1.9 x 10-9 
1.7 x 10-6 

A/W 

A/W 
500 A/1m 

A/1m 

lm 

A 
In 
N 

a On plane perpendicular to the indicated direttion of incident light 
and passing through the major axis of the tube. 

g Corning No.97T1.CorniegGless ilorke, "rning. \'' Sorb, " r 
C Made by Amphenol Electronics Corporation. 11430 South 51th Avenue, 

Chicago 50, Illinois. 

d Made bv James Millen Manufacturing Company, 150 Exchange Street. 
Malden .40, Mass. 

e Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or belos is recommended. 

g This value is calculated from the t•Tical luminous sensitivity rating 
using a conversion factor of 1252 lumens per watt. 

h This e.lue is calculated from the typical cathode luminous sensitivitv 
rating using a conversion factor . 1. 1252 lumens per sett. 

j Under the followingronditions , The lighsoir-ris a tungsten- filament 
lamp havinf a lime- glass envelope. It is operated at a color tempera-
ture of 28.0% and a light input of 10 mitrolumens is used. 

k Under the followingconditions: The light source is a tungsten- filament 
lamp having a lime- glass envelope. It is operated at a color tempera-
ture of 2870%. The value of light flux is 0.01 lumen and 100 volts 
are applied between cathode and all other electrodes connected as anode. 

...Indicates a change. 

RADIO CORPORATION OF AMERICA 
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1P28 

M At a tube temperature of 22°C and with supply voltage ( E) adjusted to 
give a luminous sensitivity of 20 amperes per lumen. Dark current may 
be reduced by use of a refrigerant. 

n For maximum signal-to-noise ratio, operation with a supply. voltage ( El 
below 10Ql. velte eeenreeeeded• 

P At 3400 angstroms. This value is calculated from the rating in lumen 
using a conversion factor of 1252 lumens ,watt. 

Under the following conditions: Supply volta ge ( El is as shouo, 22°C 
tube temperature, external shield connected to cathode,banduidth Icvcde 
eer second, tungsten- light source at a color temperature of 2e0 k 
interrupted atalon audio frequent-y to produce it, . tient radiation 
pulses alternating between zero and the value stated. The 'on" period 

• of the pulse is equal to the ' off" period. 

Measured between 10 per cent and "0 per cent of maximum anode- pulse 
height. This anode- pulse rise time is primarily a function of transit 
time variation and is measured under conditions with the incident light 
fully illuminating the photocathode. 

• The electron transit time iw the time interval between the arrival of 
a delta function light pulse at the entrar“e uindoe of the tube and 
the time at which the output pulse at the anode terminal reaches peak 
amplitude. The transit time is measured under conditions with the 
it,, light fully illuminating the photocathode. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

LOAD 
CONNECTION 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE II 

92CS-0382RI 

Ri through BIO = 20,000 to 1,000,000 ohms 

Note I: Adjustable between approximately 500 and 1250 

volts. 

Note 2: Capacitors CI through C3 should be connected at 

tube socket for optimum high- frequency performance. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-5 RESPONSE 

is shown at the front of this section 

0 RADIO CORPORATION OF AMERICA 
Electtomc Components and Dev.ces Harrison. N. J. 



1P28 

DIMENSIONAL OUTLINE 

3/16 MAX. 
DIA. 

BULB 
19 -----

PHOTO— 
CATHODE 

'5/16 MIN. 

BASE 
JEDEC No. 811-88 

1 16 41AX. 
DIA. 

DIRECTION OF 
INCIDENT 
RADIATION 

— 5/16 MIN. 

343 

MAX. 

31 1b 
MAX. 

PIN No.I 

PHOTO,— 
cATHODE(5EE 
DETAIL A) 

92CA4-626469 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2' in any 

direction from the perpendicular erected at center of 
bottom of base. 

DATA RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N 
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DETA IL A 

• 

• 

• 

• 

• 

• 

DIRECTION OF 
INCIDENT 
RADIATION 

PHOTO— 
CATHODE 

REGION OF 
BEST COLLECTION 

92CS-8674R2 

DIMENSIONS IN INCHES 

Equivalent- Noise- Input Characteristic 

VOLTS / STAGE • 100 BANDWIDTH: IHi 
LIGHT SOURCE ' TUNGSTEN, AT 2870'K 
AT 90Hz TO PRODUCE PULSES ALTERNATING 
BETWEEN ZERO AND FLUX VALUE SHOWN 
ANY GIVEN TUBE TEMPERATURE ; ON 
OF PULSE EQUAL TO 'OFF" PERIOD; 
SIGNAL CURRENT • RMS NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE 
TO ANODE VOLTS • 

INTERRUPTED 

PERIOD 
RMS 
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1P28 

• 

• 

• 

• 

• 

• 

Typical Sensitivity and Current 
Amplification Characteristics 
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Typical Effect of Magnetic Field 
on Anode Current 

INCIDENT 0.187" DIA. LIGHT SPOT NORMAL TO AND CENTERED ON 
PHOTOCATHODE GRILL. 

UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 
TOWARD TUBE BASE. 
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MAGNETIC FIELD INTENSITY— GAUSSES 
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Typical Time- Resolution Characteristics 

SUPPLY VOLTAGE ( E 1 ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No.1; I/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE;AND 1/10 OF E BE-
TWEEN DYNODE No.9 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

T
I
M
E
 
-
 
S
E
C
O
N
D
S
 

o
 

N
 
•
 
0
0
1

4
 

N
 

0
0
.
1
.
 

TRANSIT TIME 

RISE  TIME  TIME 

500 7 9 9 1000 2 3 • 1500 

SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 

921-5-1215 
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Typical Variation of Sensitivity as Tube is 
Rotated with Respect to Fixed Light Beam 

• 

• 

• 

• 

• 

• 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE = CONSTANT 
ZERO- DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL. 

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION 
ABOUT MAJOR TUBE AXIS. 

ROTAI ONAL POSITION ( TOP VIEW) CLOCKWISE • (-) 
ROTATIONAL POSITION ( TOP VIEW) COUNTERCLOCKWISE • (+) 

-75 -50 -25 0 25 50 75 
DEGREES OF ROTATION 

92CS - 8671R2 

Dynode Modulation Characteristics 

ANODE 
VOLTS 
. - 

SUPPLY 
PER STAGE 

VOLTS 
EXCEPT 

(E) • 1000 
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DYNODE-No.6 VOLTS (REFERRED TO ANODE) 
-300 

92CS-8672R1 
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Typical Variation of Photocathode 
Sensitivity Along Tube Length 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
1 

100. 
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o 5 10 15 20 25 30 
D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE— MILLIMETERS 92CS-16631q2 

Typical Variation of Photocathode Sensitivity 
Across Projected Width in Plane of Grill 

SPOTS ZE : 1MM DIA. APPROX. 

GRILL TOWARD OBSERVER. BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

OF LIGHT BY GRILL 
  AS WELL AS SUR-

FACE IRREGAR-
O  ITIES HAVE BEEN 

IGNORED. 
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Le 40 
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' . ........ •::: 
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O 2 4 6 e lO 12 

DISTANCE ALONG PLANE OF GRILL 
FROM LEFT TO RIGHT — MILLIMETERS 92CS-7667R2 
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Photomultiplier Tube 
9- STAGE, SIDE-0N TYPE S-5 RESPONSE 

For Detection and Measurement of lltroviolet and lisible Radiation 

The 1P28A is the same as the 1P28 etr,pt for th, following Items, 

CHARACTERISTICS RANGE VALUES 

Under condition, ,it- 111),. .. I :cross a voltage 
divider providing I/10 of E beteeen cathode and dynode NO.; 
/ h) cf E for each succeeding dynode stage, and 1/1U of E be-

tween dynode No.9 and anode. 

With E = 1000 volts 

Mtn Typ Mao 
Sensitivity. 

L11.• 35 200 500 A/1m 
"Red-to-White" Ratio   

j lUider the fol lowing conditions: The light source ts a tungsten- filament 
lamp having a lime- glass enselOpe• It is operated at a color temperat ure 
of 2870 " Is and a light input of 10 crol sen. is used. 

RED- TO-WH I TE RATIO 

The sensitivity of the 1P28A above the wavelength of 5800 
angstroms is controlled. This control is important in appli-
cations where a high-level of sensitivity in the red region of 
the spectral- response characteristic is required. The degree 
of this controlled sensitivity in the red region is specified 
by a " red- to- white" ratio of anode currents. Anode current is 
measured first using a tungsten- lamp source, and then measured 
with a red filter interposed between the light source and 
phototulie. 

The anode current comprising the " white" portion of this 
ratio is measured with a light input of 10 microlumens. The 
light source is a tungsten- filament lamp having a lime- glass 

envelope. It is operated at a color temperature of 2870 °K. 

The anode current comprising the " red" portion of the 
ratio is measured under conditions identical with the "white" 
measurement except that the light input of 10 microlumens is 
transmitted through a red filter ( Corning C.S. No.2-112-manu. 
factored by the Corning Glass Works, Corning, N.Y., or equiva-
lent) which has the following characteristics: the trans-
mittance of all wavelengths from 3000 to5790 angstroms is less 
than 0.5%; the 37% transmittance point lies between 6030 and 
6070 angstroms; the transmittance from 64on to 7oon angstroms 
is greater than 80%; and the difference between the wavelengths 

where transmittance is 15% and 60% is not greater than 150 
angstroms. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Gas Phototube 
SIDE-ON TYPE HAVING S-3 RESPONSE 

DATA 

General: 

Spectral Response S-3 
Wavelength of Maximum Response  4200 o 1000 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected lengthd   1-1/4" 
Minimum projected widthd  5/8" 

Direct Interelectrode Capacitance ( APProx.j   3 µµf 
Maximum Overall Length  4-1/8" 
Maximum Seated Length   3-1/2" 
Seated Length to Center of Cathode  2-1/8" ± 3/32" 
Maximum Diameter  1-1/8" 
Operating Position  Any 
Weight ( Approx  )  1  1 oz.. 
Bulb  T8 
Socket  Amphenol No.77-MIP-4-T, or eauivalent.. 
Base  Dwarf-Shell Small 4-Pin ( JEDEC No.A4-26)" 

Basing Designation for BOTTOM VIEW  2K 

Pin 1- No Connection 
Pin 2- Anode 

DIRECTION Cf LIGHT 

Pin 3- No Connection 
Pin 4 - Photocathode 

Maximum Ratings, Absolute-Nartntum Values: 

Rattng I Rattng II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   volts 80 max. 100 max. 

AVERAGE CATHODE-CURRENT 
DFNSITYb  50 max. 25 max. µa/sq. in. 

AVERAGE CATHODE CURRENTb. .   10 max. 5 max. ma 
AMBIENT TEMPERATURE   100 max. 100 max. oc 

Characteristics: 

Fah an anode- supply voltage oigo 
volts unless othertotse specifted 

Viet. Median Max. 

Sensitivity: 
Radiant. at 4200 angstroms. - 0.011 - amp/watt 
Tuminous:b 

At 0 cps  20 40 70 µa/lumen 
At 5000 cps   - 35 - µa/lumen 
At 10000 cps  - 31 - µa/lumen 

Gas Amplification Factord . .   - - 9 
Anode Dark Current at 25° C .   - - 0.10 Ma 

elm 

.1111.• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, NJ 

DATA I 
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1P29 

Minimum Circuit Values: 

olth an anode-suPPly voltage of 8o orless zoo volts 

DC Load Resistance: 
For dc currents above 5 µa. . . 0.1 min. - megohm 
For dc currents below 5 µa. . . 0 min. - megohms 
For dc currents above 3 ma. . . 2.5 min. megohms 
For dc currents below 3 µa. . . 0.1 min. megohm 

• On plane perpendicular to indicated direction of incident light. 

b Averaged over any interval of 50 seconds maximum. 

C For conditions where the light source is atungsten-filament lamp oper-
ated at a color temperature of 28700 K. A dc anode supply voltage of 
90 volts and a 1-megohm load resistor are used. For the 0-cycle meas-
urement, alight input of 0.1 lumen is used. For the 5000- and 10.000-
cycle measurements, the light input is varied sinusoidally about amen 
value of 0.015 lumen from zero to a maximum of twice the mean value. 

d The ratioofluminous sensitivity at an anode supply voltage of 90 volts 
to luminous sensitivity at an anode supply voltage of 25 volts. In 
each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
28700 K, the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-3 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the IP29 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 



1P29 

AVERAGE ANODE CHARACTERISTICS 
-LIGHT SOURCE IS A TUNGSTEN -FILAMENT ' 
LAMP OPERATED AT COLOR TEMPERATURE 
; or 2870'P. 

. . .. ... 

t t 

ANODE MICROAMPERES 

92CM-6472R2 

RADIO CORPORATION OF AMERICA 
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1P37 

Gas Phototube 
SIDE-ON TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response   S-4 
Wavelength of Maximum Response  4000 t 500 angStroms 
Cathode: 

Shape   Semicylindrical 
Minimum projected length'   1-1/4" 
Minimum projected width'  5/8" 

Direct Interelectrode Capacitance(Approx.)   3 of 
Maximum Overall Length  4-1/8" 
Maximum Seated Length   3-1/2" 
Seated Length to Center of Cathode  2-1/8" t 3/32" 
Maximum Diameter  1-1/8" 
Operating Position  Any 
Weight IAPProx  )  1  1 oz.,-
Bulb 18 
Socket  Amphenol No.77-MIP-4-T, or equivalent-
Base Dwarf-Shell Dwarf-Shell Small 4-Pin (JEDEC No.A4-26)'> 

Basing Designation for BOTTOM VIEW  2K 

Pin 1 - No Connection 
Pin 2- Anode 

DIRECTION} Of LIGHT 

Pin 3— No Connection 
Pin 4- Photocathode 

Mashburn Ratings, Absolute-Maximum Values: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(CC or Peak AC)   80 max. 100 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYb. . . . . ... 50 max. 

AVERAGE CATHODE CURRENTb. 10 max. 
AMBIENT TEMPERATURE   75 max. 

25 max. 
5 max. 

75 max. 

Characteristics: 

With an anode-supply voltaee ego 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms.   
Luminous:d 

At 0 cps  
At 5000 cps   
At 10000 cps  

Gas Amplification Factord 
Anode Dark Current at 25° C . 

µa/sq. in. 
Pa 
oc 

- 0.13 - ma/mw 

75 135 205 ma/lumen 
- 124 - ma/lumen 

108 - ma/lumen 
- 5.5 
- 0.05 Pa 

.1— Indicates a change. 

«1» 

••• 

ale RADIO CORPORATION OF AMERICA 
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1P37 

Minimum Circuit Values: 

Iittn an anode-supplyvoltoge of 8o or less zoo volts 

DC Load Resistance: 
For dc currents above 5 pa . . 0.1 min. - megohm 
For dc currents below 5 µa . . 0 min. - megohms 
For dc currentsabove3 pa . . 2.5 min. megohms 
For dc currents below 3 ua . . 0.1 min. megohm 

• On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source. is a tungsten—filament lamp 
operated at a color temperature of 2870 K. A dc anode supply voltage 
Of 90 volts and a 1—megohm load resistor are used. For the 0—cycle 
measurement, a light input of 0.1 lumen is used. For the 5000— and 
10,000—cycle measurements, the light input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten—filament lamp operated at a color temperature of 
28700 II, the light Input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 5581 also applies to the IP37 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PHOTO-
CATHODE 

TB BULB 

DWARF- SHELL 
4- PIN 
BASE - 

JEDEC N2A4-2b 

1 lb 
MAX. 
DIA. 

MAX. 
DIA. 

3 1/2 " 

MAX. 

t 3/3; 

PHOTO-
CATHODE 

4 8 

MAX. 

92CM-470135 

RADIO CORPORATION OF AMERICA 
Ire> Electron Tube Division Harrison, N. J. 

A 2 
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IP39 
VACUUM PHOTOTUBE 

WITH 4 HESPUNSE 

For applications critical as to leakage 
under high- humidity conditions 

voo 

The 1P39 is like the 929, except that the 1P39 has a maxi-
mum dark current of 0.005 ga at 250 volts, and has a non-
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven-
tional bases under adverse service conditions of high 
humidity. 

4- Indicates & change. 

IP40 

GAS PHOTOTUBE 
WITH S— I RESPONSE 

For applications critical as to leakage 
under high- humidity conditions 

The 1P40 is like the 930, except that the 1P40 has a maxi-
mum dark current of 0.005 ga at 90 volts, and has a non-
hygroscopic base which insures a value of resistance between 
anode and cathode pins about 10 times higher than conven-
tional bases under adverse service conditions of high 
humidity. 

...,Indicates a change. 

AUGUST 15, 1947 TIMEMPARDAENT 
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IP41 
GAS PHOTOTUBE 

HEAD—ON lYPE WITH S— I RESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 t 1000 angstroms 
Cathode: 

Shape  Circular 
Minimum diameter  9/16" 

Direct Interelectrode Capacitance   1.8 µµf 
Maximum Overall Length  2-1/16" 
Maximum Seated Length   1-19/32" 
Axial Distance from Bulb Tcc ' PI 

Periphery of Cathode Are'  5/16" t 3/32" 
Maximum Diameter 13/16" 
Mounting Position An  
Weight ( Approx  ) 0  3 oz 
Bulb T6 
Base Small-Shell Peewee 3-Pin ( JETEC No.A3-1) 

Basing Designation for BOTTOM VIEW  2AR. 

Pin 1- No Connec-
tion 

DIRECTION OF [JONI.: 
INTO END OF BULB 

Maximum Ratings, Absolute Values: 

Rating I Rating II 

70 max. 90 max. volts 

40 max. 20 max. µamp/so. in. 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   

AVERAGE CATHODE-
CURRENT DENSITY°  

AVERAGE CATHODE 
CURRENT°  3 max. 1.5 max. 

AMBIENT TEMPERATURE   100 max. 100 max. 

Characteristics, With go Volts on Anode: 

Min. Median Max. 

Pin 2— Anode 
Pin 3- Cathode 

µamp 
oc 

Sensitivity: 
Radiant, at 
8000 angstroms  - 0.008 - pamp/µwatt 

Luminous:* 
At 0 cps  50 90 145 µamp/lumen 
At 5000 cps   - 77 - amp/lumen 
At 10000 cps  - 67 - µamp/lumen 

Gas Amplification Factor. _ - 8.5 
Anode Dark Current 

at 25 °C  — — 0.1 µamp 

See next page. ..-Indicates a change. 

2-57 
TUBE DIVISION 

1•010 C011.0t•TION AMEtICA M•1111,50N. N 

DATA 
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IP41 

GAS PHOTOTUBE 

Minimum Circuit Values: 

Wzth anode-suPPly voltage of 70 or less go volts 

DC Load Resistance: 
For dc carrehts above 

1.5 i,arn  0.1 min. megohm 
For dc currents below 

1.5 µamp  0 min. megohm 
For do currents above 
1 µamp  2.5 min. megohms 

For dc carrents below 
1 µamp  0.1 min. megohm 

o 
Averaged over any interval of 30 seconds maximum. 

For conditions where the light source is a tungsten— filament lamp oper— 
ated at a rotor temperature of 2870 0p . A dc anode supply of 90 volts 
and a 1—megohm load resistor are used. For the 0—cycle measurements, a 
light input 010.06 lumen is used. For the 5000— and 10000—cycle measure— 
ment, the light input is varied sinusoidal ly az.out a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

PHOTO- 
13/16" MAX' 

CATHODE—\ r- 5,6t3,3 ; 
9/ii: MIN. 

DIA. 

T6 BULB '19/3; 

MAX. 
SMALL-SHELL 

PEEWEE 2 i/m7 
3- PIN BASE MAX. 

JETEC NBA3-I 

92C5-6676R2 

2-5 7 
TUBE DIVISION 

RADIO COOOLFIION OF AMERICA eFÀFI,ON. 1.W JERSEY 

DATA 



IP41 

AVERAGE ANODE CHARACTERISTICS 

ANODE MICROAMPERES 

DEC. 13,1946 TUBE DEPARTMENT 
, 0, 0, Am'', -•es ,Ew 

92C M-52I7R 3 





1P42 

Vacuum Phototube 

• 

• 

• 

HEAD-ON TYPE WITH S-9 RESPONSE 

DATA 

General: 

Spectral Response S-9 
Wavelength of Maximum Response   4800 t 500 angstroms 
Cathode, Semitransparent: .. 

Shape  Circular 
Window: 

Area   0.03 sq. in. 
Minimum diameter 0  19" 

Direct Interelectrode Capacitance 1  9 pf 
Maximum Overall Length   1-11/32" t 1/16" 
Maximum Diameter   1/4" 
Operating Position  Any 
Weight ( Approx.)   0.1 oz.. 
Bulb   12 
Terminal Diagram ( See Dimensional Outline)  2AT.. 

Small End: Anode 

DIRECTION of LIGHT: 
INTO CROW' BULB 

Large End: Cathode 

Maximum Ratings, Absolute-Maximum Values: 

ANODE-SUPPLY VOLTAGE ( DC or PEAK AC) . 180 max. volts 
AVERAGE CATHODE-CURRENT DENSITY ° . . . 25 max. ma/sq. in. 
AVERAGE CATHODE CURRENT °   0.4 max. ga 
AMBIENT TEMPERATURE  75 max. oc 

e Characteristics: 

With an/mode-supply voltage of 18o 
volts unless otherwise specified 

Min. Median Max. 
Sensitivity: 

Radiant, at 4800 angstroms . - 0.025 _ ga/gw 

S Luminous#  20 37 70 ga/l umen 
Anode Dark Current at 25° C.   - - 0.005 ga 

0 Averaged over any interval of 30 seconds maximum. 

# For conditions where the light source is a tungsten- filament lamp 
operated a color temperature of 28700 K. The supply voltage is 180 
volts, the load resistor is1 megohm, and the light input is 0.015 lumen. 

• 
.1- Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
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1P42 

OPERATING CONSIDERATIONS 

Exposure to intense zilumtnatIon. such as direct sunlight, 

may decrease the sensitivity of the IP42 even though no 

voltage is applied to the tube. The magnitude and duration 

of the decrease depend on the length of the exposure. 

Shlelding of the IP42 and its leads to the amplifier is 

recommended when amplifier gain is high or when the phototube 

load resistance is high. Whenever frequency response is 

important in a phototube circuit, the leads from the phototube 
to the amplifier should be made short so as to minimize 

capacitance shunting of the phototube load. It is important 

that insulation of associated circuit parts and wiring be 

adequate. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-9 Response 
is shown at front of this Section 

DIRECTION 
OF LIGHT 

7:11 3f3; 

'3/32"i 1/32"" 

0.19" MIN. [WINDOW DIA. 
r— 1/4 'MAX. DIA. 

.220"i.004" 
DIA. 

CATHODE 
TERMINAL 

ANODE 
TERMINAL 

.140 DIA. 
- .002 

NOTE: WHEN TUBE IS ROTATED ABOUT THE LONGITUDINAL AXIS OF 

ITS CATHODE TERMINAL, NO PART OF THE ANODE TERMINAL WILL 

FALL OUTSIDE OF A 0.241"- DIAMETER CIRCLE CONCENTRIC WITH 

THE LONGITUDINAL AXIS OF THE CATHODE TERMINAL. 

- 

92C3- 6791R2 • 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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AVERAGE ANODE CHARACTERISTICS 
. ,,, . ; .... .......  
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: ............ 

111i prftt; 
t:It 
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. ....   ...... ..    
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• o .. 
c:5 a d 
ANODE MICROAMPERES 

o 

rip 11-ti 4E1 

92CM-I0757 
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868 

Gas Phototube 

SIDE-ON TYPE HAVING S-1 RESPONSE 

DATA 

General: 

Spectral Respon ,-  S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 

Shape  Semicylindrical 
Minimum projected length'  1-1/4" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance (Approv )   3 mmf 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode.   2-1/8" ± 3/32" 
Maximum Diameter   1-1/8" 
Operating Position   Any 
Weight ( Approx )   1.1 oz.. 
Bulb   T8 
Socket   Amphenol No.77-MIP-4-T, or equivalent..-
Base   Dwarf-Shell Small 4-Pin (JEDEC No.A4-26)" 

Basing Designation for BOTTOM VIEW   2K 

Pin 1- No Connection 
Pin 2 - Anode 

DIRECTION OF RADIATION 

Pin 3- No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating a Rating at 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)  80 max. 100 max. volts 
AVERAGE CATHODE-CURRENT 

DENSITYb . . . .   50 max. 25 max. µa/sq. in. 
AVERAGE CATHODE CURRENTb .   10 max. 5 max. µa 
AMBIENT TEMPERATURE  100 max. 100 max. °C 

Characteristics: 

With an anode-suPPly voltage of go 
volts unless otherwise specified 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 8000 angstroms . - 0.0084 
Luminous:c 

At 0 cps   50 90 
At 5000 cps  77 
At 10000 cps   

Gas Amplification Factord. . . 
Anode Dark Current at 25° C. . 

67 

amp/watt 

145 µa/lumen 
µa/lumen 
µa/lumen 

0.1 µa 
8 

•••• Indicates a change. 

••••• 

«0» 
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Minimum Circuit Values: 
With an anode-supply 
voltage of 8o or less too volts 

DC Load Resistance:  e 
For dc currents above 
5 µa 0  1 min. _ megohm 

For dc currents below 
5 µa  0 min. _ megohms 

For dc currents above 
3 Ma  _ 2.5 min. megohms 

For dc currents below  • 
3 ma  _ 0.1 min. megohm 

e On plane perpendicular to indicated direction of incident radiation. 

b Averaged over any interval of )0 seconds maximum. 

C For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 8. A dc anode supply voltage 
Of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement, a light input of OA lumen is used. For the 5000- and 
10.000- cycle measurements, the light input is varied slnusoldally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
2870. K, the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 868 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type IP41 also applies to the 868 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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VACUUM PHOTOTUBE 
LOW-LEAKAGE TYPE WITH ANODE-TERMINAL Li- P AND RESPONSE 

For light-measuring and relay applications 

DATA 

General: 

Spectral Response S-
Wavelength of Maximum Response 8000 i 1000 angstrom 
Cathode: 

Shape SemicyUndrical 
Minimum projected length'  1-9/16' 
Mlnimum projected width'   5/8' 

Direct Interelectrode Capacitance  2  2 µµf 
Maximum Overall Length   4-7/16' 
Seated Length  3-11/16" ± 1/8' 
Seated Length to Center of Cathode  ,-1/8" if 
Maximum Diameter   1-1/8' 
Mounting Position  An) 
Weight ( Approx.)   1.1 o 
Bulb   T-: 
Cap Small ( JETEC No.C1-1) 
Base   Dwarf-Shell Small 4-Pin (.5.TEC No.A4-26) 

Basing Designation for BOTTOM VIEW 1A 

Pin 1- No Connec-
tion 

Pin 2- No Connec-
tion 

# 
D.R(CTION OF LiG,P.T 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( DC or Peak AC) . 
AVERAGE CATHODE-CURRENT DENSITY° . .   
AVERAGE CATHODE CURRENT°   
AMBIENT TEMPERATURE .   

Characteristics, At 250 Volts on Anode: 

Min. Median Max. 

Sensitivity: 
Radiant, at 
8000 angstroms 

Luminousà   
Anode Dark Current 

at 25°C  0.005 µamp 

On plane perpendicular to indicated direction of incident light. 

° ', prayed over any in  uf 30 seconds maxiMUM. 

a For cuncliIions Finer, the lilsr source is a tungsten- filament lamp operated 
at a 00 10r ten'Penature of 207001. A Cle anode supply of 250 volts. a 1-
meoo.n loao resistor, oricl a lie .. input of 0.1 lumen are used. 

Pin 3- No Connec-
tion 

Pin 4 - Cathode 
Cap - Anode 

500 risax. volts 
30 max. µamoisc.in. 
10 max. µamid 

100 max. oc 

- 0.0018 - gamp/µwatt 
12 20 40 gamp/lumen 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-1 Response 
is shown at front of this Section 

..indicates a change 
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VACUUM PI IOTOTU BE 

SMALL CAP 
JETEC NºCI-I 

PHOTO-
CATHODE 

MIN. 

TB BULB 

DWARF-SHELL 
SMALL 4- PIN 

BASE 
JETEC NeA4-26 

/16"—• 

MAX. 

MAX. 

3 I 

± 18" 

MAX. 

PHOTO-
CAT HODE 

92CS-4359R6 

10-5€ CE-4359R6 
TUBE DIVISION 

RA010 COR101,,ON Oi AMIFIl(A 11,1111150N NEW 



AVERAGE 
r-

917 

ANODE CHARACTERISTICS 

ANODE MICP0AMPERES 

TUBE DIVISION 
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918  

Gas Phototube 
SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Response  S-1 
Wavelength of Maximum Response . . . . 8000 ± 1000 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length d  1-1/4" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance ( Approx  1   3 mid 
Maximum Overall Length   4-1/8" 
Maximum Seated Length  3-1/2" 
Seated Length to Center of Cathode   2-1/8" ± 3/32" 
Maximum Diameter   1-1/8" 
Operating Position  Any 
Weight ( Approx.)   1.1 oz— 
Bulb   T8 
Socket Amphenol No.77-MIP-4-T, or equivalent.. 
Base   Dwarf-Shell Small 4-Pin (JEDEC No.44-28).. 

Basing Designation for BOTTOM VIEW   2K 

Pin 1- No Connection 
Pin 2- Anode 

DIRECTION OF RADIATION 

Pin 3-No Connection 
Pin 4- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating i Rating Is 
ANODE-SUPPLY VOLTAGE 

(CC or Peak AC)  70 max. 90 max. volts 
AVERAGE CATHODE-CURRENT 

DENSITYb . . . .   50 max. 25 max. ma/sq. in. 
AVERAGE CATHODE CURRENTb . • 10 max. 5 max. 
AMBIENT TEMPERATURE  100 max. 100 max. 

Characteristics: 

With an anode-supply voltage of go 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 8000 angstroms . 
Luminous:e 

At 0 cps   120 150 220 ma/lumen 
At 5000 cps  120 - ma/lumen 
At 10000 cps   105 _ ma/lumen 

Gas Amplification Factord. . . 10.5 
Anode Dark Current at 25° C. . - 0.1 ma 

0.014 - amp/watt 

...Indicates a change. 

•••• 
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Minimum Circuit Values: 
With an anode-supfly 
voltage of 70 or less 

DC Load Resistance: 
For dc currents above 
5 µa 0  1 min. megohm 

For dc currents below 
5 µa  0 min. megohms 

For dc currents above 
3 ma  2.5 min. megohms 

For dc currents below 
3 ma  0.1 min. megohm 

90 volts Elio 

4 On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of 30 seconds maximum. 

For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10,000- cycle measurements, the light input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maxiwum of twice the 
mean value. 

The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
28700 K. the light Input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type IP37 also applies to the 918 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. . 
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AVERAGE ANODE CHARACTERISTICS 

LIGHT SOURCE . 5 A TUNGSTEN- FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
I OF 2870° K 

o o o 
•4: 

ANODE MICROAMPERES 

92CM- 43 51R3 
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919 
VACUUM PI OTOTUBE 

k'or ¿ ¿ 13111 -ml'wllrtn1 and r, 

\ 9/9  
S-1 NESPONSE 

The 919 :s the n.ame as the 917 ercept fat the follow:nd 

item: 

General: 

Faso   Dwarf-Spell Small 

isl Designare,. EV-TOM 

P:r - flr) 

t or 

Pin 2 - Aroic 

P: r 3 - o 
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920 

Gas Phototube 

• SIDE-ON. TWIN-UNIT TYPE HAVING S- I RESPONSE 

DATA 

General: 

1ipecIr .: - eu- ,se   S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 

il, Cathode ( Each): 
Shape  J,i,arter-Cylindrical 
Minimum projected lengtha   1-3/16" 
Minimum projected widtha  1/4" 

Direct Interelectrode Capacitances ( Approx.): 
Cathode to cathodea   1.8 mmf 
Cathode to anodea   1.6 µmf 
Anode to anodo°   0.4 µmf-.-41, Maximum Overall Length  

Maximum Seated Length  3-3/8" 
Seated Length to Center of Cathodes   2-1/8" ± 3/32" 
Maximum Diameter  1-5/16" 
Operating Position  Any 
Weight ( Approx  )  1  1 oz.-
Bulb 19 
Socket  Amphenol No.77-M1P-4-T, or eouivalent -.-
Base Small- Shell Small 4-PiniJEDEC No.A4-8) 

Basing Designation for 8011CM VIEW  4BG 

Pin 1- Photo- Pin 3- Anode of 
cathode of Unit No.1 
Unit No.? Pin 4 - Photo-

Pin 2- Anode of cathode of 
Unit No.? Unit No.1 

DIRECTION OF RADIATION 

Ofkaximum Ratings, Absolute-Nurtmum Values: 

Values are for Each Unit 

Rating 1 Ratine II 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)   70 max. 90 max. volts 
AVERAGE CATHODE-CURRENT 

• DENSITY°  30 max. 15 max. µa/sg.in. 
AVERAGE CATHODE CURRENTa. .   4 max. 2 max. CA 
AMBIENT TEMPERATURE   100 max. 100 max. °C 

• 
...Indicates a change. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 

3-62 



920 

,›Characteristics: 

Values are for each unit with an 
anode-supply voltage of go volts 
unless otherwise specified 

Min. Median Mar. 

Seri, 
0.0094 amriisa/1 

• 

50 100 175 pailumen e 
d5 pa/lumen 
74 pa/lumen 

1.15 2.0 
• , g 9 

• 0.1 µa 

Minimum Circuit Values: 

Values are for Each Unit 

With an anode- supply 
voltage of 70 or less 7o volts 

DC Load Resistance: 
For dc currents above 2 µa. . 0.1 min. megohm 
For dc currents below 2 µa. 0 min. merlohm 
Fer dc currents above 1 µa. 2.5 min. meentims 
For dc currents below 1 µa. 0.1 tom. megohm 

a on plane perpendicular to indicated direction of incident radiation. 

b With anodes grounded. 
e Each unit, with other unit grounded. 

d with cathodes grounded. 
e Averaged over any interval of In ,econds maximum. 

For conditions where the light r , is a tungsten-filgment lamp opera-
ted at a color temper are of 70 .. A dc anode supply of 90 volts and 
a 1-megohmload re , .,, ,.- 1. • , the 0- cycle measurement, ci light 
input of 0. OW lum,ei ‘, 00- and 10000- cycle measurements. 
the light input ' about arnegn value of n.nis lumen 
from zero to a , mean value. 

g The ratio of lumi , 
to luminous see ,, • 
case. sensit . 
a tungsten-' 
light input 

,tivity at an anode- Supply voltage of 90 volts 
, in anode- supply voltaic of 75 volts. In each 
--d under conditions where the I 5h1 suurce is 
.orated at a color temperature of 7870 V, 'he 
, Ind the load resistor has a value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5584 also applies to the 920 

-.Indicates a change. 

• 

• 

• 

RADIO CORPORATION OF AMERICA 0 
Electron Tube Division Harrison. N.1. 



920 
AVERAGE ANODE CHARACTERISTICS 

Each Unit 
LIGHT SOURCE IS A TUNGSTEN — FILAMENT , • 

LAMP OPERATED AT COLOR TEMPERATURE 

OF 2870° K. 

' 
......... 1 ..... -• 7:: . 

. .. 

: 

-40? 

............. 
. .. 

ANODE MICROAMPERES 

o 

o 

o 

92CM-4618R4 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N..1 

:ATA 2 

3-62 





•  
921 

GAS PHOTOTUBE 
CARTRIDGE TYPE WITH S— I RESPONSE 

For relay applications 

DATA 

General: 

Spectral Response  S-1 
Wavelength of Maximum Response . . . . 8000 t 1000 angstroms 
Cathode: 

Shape Shape  Semicylindrical 
Minimum projected length'  7/8" 

 1 /2" Minimum projected width' 
Direct Irsterelectrode Capacitan ,  1 geif 
Overall Length   1-21/32" t 1/16" 
Seated Length  1-13/32" t 1/32" 
Length from Center of Useful Cathode Are,-i 

to Plane A-A' (See Dimensional Outline). . 11/16" t 1/16" 
aximum Diameter   0.890" 

Weight ( Approx.)   0.4 oz 
Mounting Position  Any 
Terminals: 

Recessed cap   JETEC No.J1-23 
Protruding cap   JETEC No.J1-24 

Basing Designation   2AQ 

Recessed} Anode 
Cap 

Protruding 
Cap } Cathode 

DIRECMON or LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE ( CC or Peak AC) . 90 max. volts 
MAVERAGE CATHODE-CURRENT DENSITY° 30 max. mamp/so.in. 
WAVERAGE CATHODE CURRENT°   3 max. µamp 

AMBIENT TEMPERATURE  100 max. oc 

Characteristics, At go Volts on Anode: 

Non. Median Max. 

Sensitivity: 
gli Radiant, at 

8000 angstroms . . . - 0.012 - pamp/gwatt 
Luminous:à 

At 0 cps   75 135 205 pamp/lumen 
At 5000 cps  - 119 - mamp/lumen 
At 10000 zos . . .   - 108 - mamp/lumen 

GasAmplification Factor  - - 10 
Anode Dark Current 

at 25°C  _ _ 0.01 pan 

• On plane perpendicular to indicated direction of incident light. 

°,': see next page. Indicates a change. 

12-56 DATA 
TUBE DIVISION 

*Acdo cooroe..c. OE AMERICA NARI.SON. NEW /USER 

••••• 



.380"2.004t 

J81eiAle 

2 4; 1 I 
• lo.Z./32 

PHOTOCATHODE 
TERMINAL CAP 
JETEC NC JI-24 

DIRECTION 
OF LIGHT 

il;D1A 

.890"MAX.--1 

921 

GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode-supPly voltage of 

DC Load Resistance: 
For dc currents above 

3 manly 
For dc currents below 
3 iamp   

For dc currents above 
2 µamp 

For dc currents below 
2 µamp   

70 or less 90 

110 

volts 

0.1 min. megohm 

0 min. 

2.5 min. megohms 

0.1 min. megohm 

C Averaged over any interval of 30 seconds maximum. This value may be 
doubled when anode-supply voltage is limited to 70 volts. 

• For condit ions where the 1 ight source is a t ungsten-f i 1 amen t lamp °per. 
ated at a color temperature of 28700 K. A dc anode supply of 90 volt 
and al-megohm load resistor are used. For the 0-cycle measurements. a 
1 ight i nput of 0.1 1 umen is used. For the 5000- and 10000-cycle measure-
ment s, the light input is varied sinusoioally about a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
for Type 921 are the same as those shown for 

.11190eMAX. 

- ,406"2.010" 
ANODE 

TERMINAL CAP 
JETEC NC JI-23 

_PHOTO-
CATHODE 

.375`2.010" 

.031 ..5.01e 

Type 930 

A- A A F.,LANF70 .EcR, 1E.1 113,CiULAR 
O A 92CM-4789R5  

12-56 DATA 
TUBE DIVISION 

10010 CORPORATION OR AMERICA. HARRISON. NEW JERSEN, 



General: 

922 

VACUUM PHOTOTUBE 
.-ARTRIDGE TYPE WITH O- I RESPONSE 

For rein!' opPlications 

DATA 

orectrai ° orne   S-1 

4'avelennth of Maximum Response  8000 1000 angstroms 

  Semicylindrioal 

'...• AHth •  
5/B" 

1/2" 

Direct Interelectrode upncioarc'e   1 µµf) 

0,er," Lm ,ath  1-21/32" a 1/32 - 1/16" 

▪ Leq(h   1-13/32 ± 1/32" 

Lerntt, from Center of Useful Cathode Area 

to fll -tre !See Dimensional Outline) .. 11/16" ± 1/16" 

0  890' 

  Any 

0   4 oz 

 JETED No.J1-23 

 JETEC No.J1-24 

  2A 

.ECESSED 

PROTRUONG 

DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

0 VOLTAŒ ( DC or Peak AC). 500 max. volt 
AVERAC,E CATHODE-CURRENT DENSITY° . . . 30 max. µamp/sq.in. 

AvERAGE CATHODE CURRENT°  5 max. µamp 

AMBIENT TEMBERAIUPE   100 max. °C 

Characteristics, At 250 Volts on Anode: 

Nin. Median Max. 

• 

• 

.rotrudi,q Cathode 

.0. 

.0. 

Taensitivity: 

Radiant, at 

8000 aît1Stroms. , , - 0.0018 - µamp/µwatt .. 

Luminouo   10 20 40 µamp/lumen 

Anode Dark Current 

at 25°C   - 0.005 µam 

• On plane perpendicular to indicated direction of incident light. 

Averaged Over any interval or 30 seconds maximum. 

For conditions where the light source is a tungsten- filament lamp oper 
ates at a color temperature of 2010"f. A dc anode supply of 250 volts 
a 1-megohm load resistor, and a light input of 0.1 lumen are used. 

10-56 

...indicates a change 

DATA 
TUBE DIVISION 

.5.0 C01,.0,1• ,,ON 0, •mieiC. .•• SON NEW 511,5fr 



922 

VACUUM PHOTOTUBE 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I Response 

is shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 
for Type 922 are the same as those shown for Type 917 

.890ht1.X. 

516"R. 
.380"1400e 

.II313"±.015"e  

I .131 
2 "32 
I /32 . 
, 1, - '32 

_I " 
/lb 

" '32 

A 

PHOTOCATHODE 
TERMINAL— 

CAP 
JETEC NI1J1-24 

DIRECTION 
OF LIGHT 

1_ 

1/8-61A. 

.-•.890" 

-.112-
--.406.1.010" 

ANODE 
TERMINAL 

CAP 
JETEC N2JI-23 

7 -IrCSe-f 6- E 

i1/16. 

1- 1 

— - 
.141" 5.047" 

375"±.010" 

.031"S.0I5" 

.375" 4.01▪ 0" 

.031.S.015▪ " 

A-A:=PLANE PERPENDICULAR 
TO AXIS OF TUBE 

92CM-4818R5 

DATA 
TUBE DIVISION 

RA010 CORMO.• , ,, Of AV., • 11t, ,..•t• 



923 
GAS PHOTOTUBE 

WITH 5—i PEPONSE 

DATA 

General: 

Spectral Response S-
Wavelength of Maximum Response  8000 (,'„1„.0.00 Ang m 
Cathode: 

Shape   S lind ical 
Minimum Projected Length'   
Minimum Projected Width'  

Direct lnterelectrode Capacitance 
Maximum Overall Length 
Maximum Seated Length   
Seated Length to Center of Cathode 
Maximum Diameter. fe\ /---„_.__,_»..-.".\:--.-/. 1-3/16' 
Bulb    T-

Basing Designation for OM EVIP--, 
. . . e.  

2 

Positio ..... . . .- An 
Mounting , 1l-Shell Small 4-Pi Base  

Pin 1- No 

Pin 2- Anode 

• On plane perpendicular t 

.Indicates a change. 

2 mut 
, 3-9/16' N. 
N, 'V 2-15/16' 

1-3f92" ± 3/32, 

n 3- No 
Connection 

Pi n,/4-+ Cathode 

AUGUST 15, 1947 TUBE DEPARTMENT 
0010 CORPOUTION OF NAIIICA..t115014, NEW JERSEY 

DATA 



AUGUST 15, 1947 TUBE DEPARTMENT CE-4 7E3AR3 

923 
GAS PHOTOTUBE 

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY 



925 

Vacuum Phototube 

• 

• 

SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

n, ;0,  •, 
.1volenotn 11f Mgnmun, 
Cathode: 

ah loe   

, . . 

a  
Minimum project,.1 

Direct Int,relectrole CU.', ( 
(1.:Pr-111 

Mgximun 
je.ited Length to Inter nf 

110 fi mir' C 

t . ppr(-,) 
Eiu I b   TO 

J• 

ng Deign .ition for 'O [TOM VIL  

DIRECTION OF RADIATION 

Pin 1- No Intern il 
,:onnection 

Pin 2- No Intern il 
Connection 

e Maximum Ratings, Absolute-Maxzmum Values: 
ANODE-SUPPLY VOLICCL 

(DC or Peak AC)  

• 

• 

20 rntx. 
•• 

Characteristics: 

At tn an anode- supply voltage of 250 volts 

Mtn. Median Max. 
aensitivity: 

qadi ant , at 8000 -ngst rams. . 0.0019 - inTi.nttt 
Luminousc  12 20 40 innumen 

Anode Dark Current at 25° C.   0.012`J 

01 
. : n. 

.1- indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 
1 -62 



925 

a On plane perpendicular to indicated direct ion of rad i at on. 

b Averaged over any interval of 30 seconds maximum. 

C For cond it ions where the 1 i jht source is a tungsten-f i lament lamp operated e 
at a color temperature of 2870 0 IC 1-megohm load resistor and alight 
input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

is shown at the front of this section 

79 BULB 

1 3/1 €,»M IN. 

BASE 
JEDEC GROUP I 

NO BS-I0 

I 346"MAX 

54' 

MIN. 

I 9/3;MAX, 

DIA. 

92CM-6054R3 

PHOTO-
/- CATHODE 

2 /I; 
MAX. 

PHOTO-
CATHODE 

2 

MAX. 

1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 







926 
VACUUM PH OTOTUBE 
CAPTPIDG TYPE wITH S-3 PESPONSE 
For cubein,tric uppltoqtioml 

DATA 

General: 

Spectral Response  S-3 
Wavelength of Maximum Response . . . . 4200 ± 1010 , fictstrnms 1111rathode: 

Shape  
Minimum projected length' 
M' n imam projected width* 

Direct ! nterelectrodo Capacitance  1 µµf 
Overall Length 
Seated Length  1-13/32" ± 1/32' Itength from Center of jsefiJ,1 Cathode Area 

to Plane A-A'l.See Dimensional Outlined. . . 11/16" ± 1/16" 
Maximum Diameter   0.890" 
Weight ( Approx.)   3.4 oz 
Mounting Position An} 
Terminals: 

Recessed cap   TTEC No.J1-23 
Protruding cal,   No..t1-24 

Basing Designation  24Ce 

Recessed } 
Cap Anode 

7/8" 
1/2" 

1-21/32" ± 1/16" 

t.tr,t rg} 
Cathode Cap 

DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

OF CATHODE 

Maximum Ratings, Absolute Values: 

eANODE-SUPPLY VOLTAGE ( DC or Peak AC) . . 500 max. 
AVERAGE CATHODE-CUPENT DENSITY° . . . 30 max. 
AVERAGE CATHODE CURRENT°   5 m,,.. 
AMBIENT TEMPERATURE  100 max. 

Characteristics, At 250 Volts on Anode: 

Min. Median Nat. 

volts 

oc 

gleensitivity: 
Radiant. at 

4200 angstroms   - 0.0018 µamp/µwatt 
Luminous&  4 6.5 15 µamp/lumen 

Anode Dark Current 
at 25°C  0.005 µamp 

On plane perpendicular to indicated direction of incident light. Ille Averaged over any interval of 30 seconds maximum. 
a For conditions where the light source is a tungsten- filament lamp oper-

ated at a color temperature of 28700K. A dc anode supply of 250 volts. 
a 1-megoe load resistor, and a light input of O.: lumen are used. 

.. Ind ,ates a change. 

12-56 TUBE DIVISION 
••Dt0 AMEIIICA m•••,50e4 NEW 11151v 

DATA 



926 

VACUUM PHOTOTUBE 

DIMENSIONAL OUTLINE 
for Type 926 is the same as that shown for Type 921 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-3 Response 

is shown at the front of this Section 

AVERAGE ANODE CHARACTERISTICS 

t". 

 t 
•zz 

o 
o 
Eno 

o 

8 

o 

ANODE MICROAMPERES 

TUBE DIVISION 
11.10 COIMOUTION OF »MICA, MAMMON, NEW JERSEY 

92CM - 6209R1 



927 

Gas Phototube 

SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Response  S-1 
Wavelength of Maximum Response  8000 ± 1000 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected lengthb   11/16" 
Minimum projected widthb  7/16" 

Direct lutereleLltude Capa ( itanro ( Approx.)   2 giat 
Maximum Overall Length  2-13/32" 
Maximum Seated Length   1-15/16" 
Seated Length to Center of Cathode  1-1/4" ± 3/32" 
Maximum Diameter 0  669" 
Operating Position  Any 
Weight ( Approx  I  0  3 oz — 
Bulb T5-1/4 
Socket Amphenol No.78S3S-T, or equivalent 
Base Small-Shell Peewee 3-Pin ( JEDEC No.A3-1) 

Basing Designation for BOTTOM VIFW  2F 

DIRECTION or RADIATION 

Pin 1- No Internal 
Connection 

Pin 2 - Anode 

Pin 3- Photocathode 

Maximum Ratings, Absolute- Maximum Values: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   70 max. 90 max. 

AVERAGE CATHODE-CURRENT 
DENSITYb  60 max. 30 max. 

AVERAGE CATHODE CURRENTb. 4 max. 2 max. 
AMBIENT TEMPERATURE   100 max. 100 max. 

Characteristics: 

With an anode- supply voltage of go 
volts unless otherwise specified 

Nin. Median Max. 

Sensitivity: 
gle Radiant, at 8000 

angstroms   

volts 

ma/sq.in. 

oc 

0.012 - amp/watt 

.1— Indicate, a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 

3-62 



927 

Min. Median Max. 

Luminous:e 
At 0 cps  75 125 185 µa/ lumen 
At 5000 cps   e _ 11C - µa/lumen 
At 10000 cu  ICC - µ ,/ I umen 

Gas Amplification Factor(' . 10 
Anode Dark Current at 25° C . 0.1 µa 

Minimum Circuit Values: 

fitth an anode- supply voltage of 70 or less 90 volts 

DC Load Resistance: 
For dc currents above 2 µa. 0.1 min. - megohm 
For dc currents below 2 pua. 0 min. - megohm 
For dc currents above 1 ma. - 2.5 min. megohms 
For dc currents below I gua. - 0.1 min. megohm 

a on plane peri r cola, le indicated direction of radiation. 

• Averaged over 1v, 1 r,` n,›-inds 

C For condi t rce is a . 
operated at • ?e, n0 N. 
90 volts an, . 
measurement, 

, 

a meen value of ftorce tfr mot va 

d The ratio of luminous sensitivity at an erode- supply voltage of 90 volts 
to luminous sensitivity it an anode- supply voltage cf 25 volts. In 
each case. s,.• .. ivity obtained under condition , nnere the light 
source is a t .. ,ten- , ,'. - nnt lamp operated at a co' - temperature of 
2870 0 N • s C.1 , .1- 1 the i o tor nas 
value of 1 r, . 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY- RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N .1 



927 

PHOTO— 
CATHODE 

T54 BULB 

BASE 
JEDEC N2 
A3—I 

.62) e MAX. 
DIA. 

716«M I N. 

154b 

MAX. 

I 4" 1 
j 2 13/3; 

MAX. 

1  

2 PHOTO— 
CATHODE 

3 

92CM-6053R5 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N 1 3-62 

DATA 2 



927 

AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN—FILAMENT - 
LAMP OPERATED AT COLOR TEMPERATURE 

OF 2870 ° K. 

: T• : 

C. 
o 

ANODE MICROAMPERES 

92CM— 625883 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



929 

Vacuum Phototube 
SIDE-0N TYPE RAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length   13/16" 
Minimum projected width'   5/8" 

Direct Interelectrode Capacitance ( APProx  )  2  6 guf 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8" t 3/32" 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight ( Approx.)   0.9 oz— 
Bulb   19 
Socket   Cinch No.8 JM-1, or equivalent.. 
Base   Intermediate-Shell Octal 5-Pin, Arrangement 1 

(JFDEC Group 1, No.135-10)-e-
Basing Designation for BOTTOM VIEW   3J 

DIRECTION OF LIGHT 

Pin 1- No Internal 
Connection 

Pin 2- No Internal 
Connection 

e Maximum Ratings, Absolute-Naxtmum Values: 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)   250 max. volts 
AVERAGE CATHODE-CURRENT DENSITYb 25 max. b‘a/sq.in. 
AVERAGE CATHODE CURRENTb   5 max. Pa. 
AMBIENT TEMPERATURE  75 max. °C 

Characteristics: 

With an anode- supply voltage of 250 volts 

Ntn. Nedtan Max. 
• 

Pin 4 - Anode 
Pin 6- No Internal 

Connection 
Pin 6- Cathode 

Sensitivity: 
Radiant, at 4000 
angstroms  - 0.044 - amp/watt 

Luminousc  25 45 70 ma/lumen 4, Anode Dark Current at 
25° C  - 0.0125 ga 

.—Indicates a change. 

RADIO CORPORATION CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
1-62 



929 

a On plane peroendicul 1r to indicated direction liation. 

b Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source iS a tungsten— filament larp 111, 
operated at a color temperature of 2870 0 8. A 1 —megonm load resistor 
and a light input of 0.1 lumen are used. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 929 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



A
V
E
R
A
G
E
 A
N
O
D
E
 C
H
A
R
A
C
T
E
R
I
S
T
I
C
S
 

mi 
OS? 

SI10A 30ONV 
051 001 OS 

M 

 .111 
aa 

VAl 
  _ 21B1 

  1 
  1 

  11 

 MUM 
 NUN 

 UM 

UM 
UM 

BOMB@ 

 Drealeàfilegpa=1 

. !!ZiloWal 

• • • • • • 

9
 2
C
M

-
 6
1
5
 I
RI
 





930 

Gas Phototube 

SIDE-ON TYPE HAVING S- I RESPONSE 

DATA 

General: 

Spectral Response   S-1 
Wavelength of Maximum Response  8000 t 1000 angstroms 
Cathode: 

Shape   Semicylindrical 
Minimum projected length'   13/16" 
Minimum projected width'  5/8" 

Direct Interelectrode Capacitance ( Approx.)   2.4 of 
Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/8" t 3/32" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight ( Approx  )  09oz 
Bulb 19 
Socket 
Base  Intermediate-Shell Octal 5-Pin 

Arrangement 1, (JEDEC No.85-10) 
Basing Designation for BOTTOM VIEW  3J 

DIRECTION OF RADIATION 

Pin 1- No Connection 
Pin 2- No Connection 
Pin 4- Anode 

Cinch No.8JM-1, or equivalent.. 

Pin 6- No Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating Il 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   70 max. 90 max. 

AVERAGE CATHODE-CURRENT 
DENSITYb  60 max. 

AVERAGE CATHODE CURRENTb.   6 max. 
AMBIENT TEMPERATURE . . .   100 max. 

Characteristics: 

With an anode- supply voltage of go 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 8000 
angstroms   

30 max. 
3 max. 

100 max. 

volts 

ma/sq. in. 
Ma 
°C 

- 0.013 - amp/watt— 

.-Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA I 
3-6 I 
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Min. Median Max. 
Luminous:e 

At 0 cps  90 135 205 µa/lumen 
At 5000 cps   111 ma/lumen 
At 10000 cps  101 - µa/lumen 

Gas Amplification Factord . .   - 10 
Anode Dark Current at 25° C .   0.1 ma 

Minimum Circuit Values: 

With an anode- supply voltage of 70 or less go volts 

DC Load Resistance: 
For dc currents above 3 µa. . 0.1 min. - megohm 
For dc currents below 3 µa. . 0 min. megohms 
For dc currents above 2 µa. . - 2.5 min. megohms 
For dc currents below 2 µa. . - 1 min. megohm 

a 

d 

On plane perpendicular to indicated direction of incident radiation. 

Averaged over any interval of )0 seconds maximum. 

For conditions where the light source is a tungsten- filament lamp 

operated at a color temperature of 2870. K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10.000- Cycle measurements, the light input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice 
the mean value. 

The ratio of luminous sensitivity at an anode supply voltage of 90 volts 
to luminous sensitivity at an anode supply voltage of 25 volts. In 
each case, sensitivity is obtained under conditions where the light 
sours.e is a tungsten- filament lamp operated at a color temperature of 
2870 . K. the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY- RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 930 

RADIO CORPORATION OF AMERICA 
Electron Tuse Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 

• 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT : j. 
LAMP OPERATED AT COLOR TEMPERATURE  
OF 2870' ". 

cs, 

ANODE MICROAMPERES 

92CM-4806R2 

CI) RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 

3-61 





931A 

• 
Photomultiplier Tube 

9- Stage, Side-On Type Having 
S-4 Spectral Response 

For general purpose applications in low- light level 
detection and measurement systems. 

*ENERAL 
neutral Response   S-4 

Wavelength of Maximum Response. . . . 4000 ± 500 angstroms 

Cathode, Opaque  Cesium-Antimony 

Minimum projected length°   0.94 in ( 2.4 cm) 

SMinimum projected width°   0.31 in ( 0.8 cm) 

'indow I  ime Glass (Comingb No. 0080), 
or equivalent 

Index of refraction at 4360 angstroms 1 523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.9  4.4 pF 

Anode to all other electrodes   6.0 pF 

Maximum Overall Length   3.68 in ( 9.3 cm) 

Seated Length   3.12 in ( 7.9 cm) 

Maximum Diameter   1.31 in ( 3.3 cm) 

Oulb   T9 

Base . . Small-Shell Submagnal 11 Pin, (JEDEC Group 2, 
No. 811-88), Non-hygroscopic 

Socket  Amphenol c No. 785111. or equivalent 

Magnetic Shield  Nlillend No. 80801E3, or equivalent (" perati eight (Approx.)   1.6 oz 
ng Position   Any 

MAXIMUM RATINGS, i bs oh' te -Max !mum Values 

DC or Peak AC Supply ‘'oltage: 

Between anode and cathode   1250 max. V Ile Between anode and dynode No.9   250 max. V 

Between consecutive dynodes  250 max. V 

Between dynode No.l. and cathode   250 max. V 

111COM Electronic Components 
DATA 1 

11-69 



CHARACTERISTICS RANGE VALUES 

931A 
Average Anode Current s   1.0 max. mA 

Ambient Temperatures   +75 max. °C 

• 
Under conditions with de supply voltage ( E) across a voltage 
divider providing 1/10 of E between cathode and dynode No.l; 
1/10 of E for each succeeding dynode stage; and 1/10 of E 

between dynode No.9 and anode. 
With E = 1000 volts ( Except as noted) • Min. Typical Max. 
Anode Sensitivity: 

Radianth at 
4000 angstroms .. — 8.3 x 104 — A/W 

Lumigousi 
(2870" K).   10 80 600 A/la 

Cathode Sensitivity: 

Radiant" at 
4000 angstroms .. — 0.04 — A/W 

Lumiresm 
(2870 K)  — 4 x 10-5 — A/lm 

Quantum Efficiency at 
3800 angstroms • • • — 13 — % 

Current 
Amplification . .. '. — 2 x 106 — 

Anode Dark 
Current"  — 5 x 10-9 5 x 10 A-8 

Equivalent Anode 
Dark Current — 2.5 x 1040 2.5 x 10-9 lm 
Input"   2.4 x 10-13S 2.4 x 10-12S W 

Equivalent Noise 3 x 10-12 — ImAli 

Inputs   2 x 10-15s _ 
MP 

Anode-Pulse Rise 
rime s at 1250 V  — 1.6 x 10-9 

Electron Transit Time s 
at 1250 V  — 1.6 x 10-8 
a On plane perpendicular to the indicated direction of ie 
cident light and passing through the major axis of the tub 

Made by Corning Glass Works, Corning, NY 14830. 

C lade by Amphenol Electronics Corporation, 1830 South 
54th Avenue, Chicago 50. IL 60650. 

d Made by James Millen Manufacturing Company, 150 Ex. 
change Street, Malden, MA 02148. 

Averaged over any interval of 30 seconds maximum. 

--am- Indicates a change or addition. 

Mile] Electronic Components 
DATA 1 



931A 
g Tube operation at room 
mended. 

11>This value is calculated 

sensitivity rating using a 
per watt. 

temperature or below is recom-

from the typical anode luminous 
conversion factor of 1036 lumens 

i Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 

()operated at a color temperature of 2870° K and a light 
input of 10 microlumens is used. 

k 
This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1036 lumens 
per watt. 

Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 28700 K. The value of 
light flux is 0.01 lumen and 100 volts are applied between 
cathode and all other electrodes connected as anode. 

n At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

P At 4000 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 1036 
lumens per watt. 

g Under the following conditions: Tube temperature 22° C, (»external shield connected to cathode, bandwidth 1 Hz. 
tungsten-light source at a color temperature of 2870° K in-
terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the " off" 
period. 

leAt 4000 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 1036 lumens 
per watt. 

5 Measured between 10 per cent and 90 per cent of maximum 

eanode-pulse height. This anode-pulse rise time is primarily 
a function of transit time variation and is measured under 
conditions with the incident light fully illuminating the 
photocathode. 

MO/1'J Electronic Components 

DATA 2 
11-69 



931A 

t The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which the output pulse a 
the anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminating the photocathode. 

DIMENSIONAL OUTLINE 
I 18 MAX. 

DIA. 

BULB 
19 

PHOTO-
CATHODE 

94 MIN 

BASE 
JEDEC No. B11- 88 

I 31 MAX. 

DIA. 

DIRECTION OF 
INCIDENT 
RADIATION 

— 3IMIN 

312 

MAX. 

194 
± 09 

PIN NO.1 

368 

MAX. 

PHOTO-
CATHODE (SEE 
DE TAIL A) 

o2CM-6264RIO 

• 

• 

• 
of bulb will not deviate more than 2° in any direction 

from the perpendicular erected at center of bottom of base. 

Dimensions are in inches unless otherwise stated. 

Inch Dimension Equivalents in Millimeters 

Inch MM Inch MM Inch 

.09 

.190 

.250 

.270 

2.3 
4.8 

6.3 
6.8 

.31 

.402 

.94 
1.18 

7.9 
10.2 
23.8 
29.9 

1.31 

1.94 
3.12 
3.68 

mm 

33.2 
49.2 
79.2 
93.4 

[1311/1- Electronic 
Components 

DATA 2 



931A 
DETAIL A ( Top View) 

e 

• 

• 
DIRECTION OF 

INCIDENT 
RADIATION 

PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

92CS-867482 

TYPICAL VOLTAGE- DIVIDER ARRANGEMENT 

• 

• 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE 1) 

LOAD 
CONNECTION 

PHOTO-
MULTIPLER 

92CS-11382RI 

R1 through R10 = 20,000 to 1,000,000 ohms 

eIte 1: Adjustable between approximately 500 and 1250 
ts. 

Note 2: Capacitors C1 through C3 should be connected at 
tube socket for optimum high-frequency performance. 

Electronic 

Components 

DATA 3 
11-69 



931A 
TERMINAL DIAGRAM ( Bottom View) 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

Pin 6: Dynode No.6 
Pin 7: Dynode No.7 Dy 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Anode 

Pin 11: Photocathode 

TYPICAL ANODE CHARACTERISTICS 

Dye 

1)75 

V2 

Dye 

Dy, 

DIRECTION OF RADIATION 

Dy? 

Dye 

Dye 

VOLTS / STAGE • 100 
LIGHT SOURCE IS A TUNGSTEN — FILAMENT LAMP OPERATED AT 

COLOR TEMPERATURE OF 2870° K. 

4-

cs, 
•7. 

a 

o 

,z 

>" 

•E 

... 7 . 

: : ..... 

:11‘ 

I 

o 

V
O
L
T
S
 
B
E
T
W
E
E
N
 
A
N
O
D
E
 
A
N
D
 
D
Y
N
O
D
E
 
N
o
 9
 

o o 
ANODE MILLIAMPERES 

o 
o 

921M— 30)3 

[PCPM Electronic Components 
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931A 
TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 

ALONG TUBE LENGTH 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 

T
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T
 

100 
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40 

 tr.  

' 

I 1. ,•• 
5 I0 15 20 25 
D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE— MILLIMETERS 92CS-7663R2 

30 

TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 

ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT SIZE : 1MM DIA. APPROX. 
GRILL TOWARD OBSERVER. BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

. • •:77-: VARIATIONS CAUSED 
100 BY INTERCEPTION 

OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
TIES HAVE BEEN 
IGNORED. 
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O 2 4 6 
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT — MILLIMETERS 92CS-7667R2 

IMCELM Electronic Components 
DATA 4 
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931A 
TYPICAL VARIATION OF SENSITIVITY AS TUBE IS ROTATED 
WITH RESPECT TO FIXED LIGHT BEAM 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE = CONSTANT 
ZERO- DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL. 

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION 
ABOUT MAJOR TUBE AXIS, 

ROTAT ONAL POSITION TOP VIEW) CLOCKWISE • (-) 
ROTATIONAL POSITION ( TOP VIEW) COUNTERCLOCKWISE • (+1 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF DYNODE-NO.6 VOLTS 

ANODE SUPPLY VOLTS (E) = 1000 
VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE = 100 
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931A 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF SIMULTANEOUS MODULATION OF DYNODES 

e 

• 

• 

• 

• 

ANODE- TO - DYNODF No 9 VOLTS . 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES 

No.5 AND No.6 = 100 
A CONSTANT VOLTAGE DIFFERENCE OF 100 VOLTS IS MAINTAINED 
BETWEEN DYNODES No.5 AND No.6 DURING MODULATION. 

ANODE IS AT GROUND POTENTIAL. 

100 

i-
z 
t...1 
Ct 
Cr 
D 
L., 

0 
0 
Z 
4 
ui 
> 
1.1 
41 

cc, 
Cr 

e 

6 

4 

2 

10 

8 

6 

2 

1 

e 

6 

4 

2 

_600 8 6 4 2 _500 

DYNODE-No.5 VOLTS (REFERRED TO ANODE) 

92cm - 11375 

IMCEDO Electronic Components 
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931A 
TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF 
E BETWEEN CATHODE AND DYNODE No.1; I/10 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN DYNODE 
No.9 AND ANODE. 
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931A 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT 

• 

• 

• 

SUPPLY VOLTAGE (E) 
E BETWEEN CATHODE 
SUCCEEDING DYNODE 
No .9 AND ANODE. 

PHOTOCATHODE IS FULLY 
UNIFORM MAGNETIC 
POSITIVE VALUES OF 

TOWARD TUBE BASE. 
TUBE IS DEGAUSSED 

BEFORE FLUX DIRECTION 

ACROSS 

FIELD 
MAGNETIC 

PRIOR 

AND 
STAGE; 

ILLUMINATED. 
PARALLEL 

TO 
IS 

VOLTAGE DIVIDER 
DYNODE No.1, 

AND 1/10 OF 

TO MAJOR 
FLUX ARE 

TEST AND IS 
CHANGED. 

1/10 
E 

FOR 

AGAIN 

PROVIDING 1/10 OF 
OF E FOR EACH 

BETWEEN DYNODE 

AXIS OF TUBE. 
LINES OF FORCE 

DEGAUSSED 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 

• 

• 

• 

SUPPLY VOLTAGE ( E)ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No I, 1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE, AND 1/10 OF E 
BETWEEN DYNODE No 9 AND ANODE 

PHOTOCATHODE IS FULLY ILLUMINATED 
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931A 

TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE ( E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/10 
OF E PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870 °N. 

TUBE TEMPERATURE • 22 •C 
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934 

Vacuum Phototube 

• 

• 

• 

General: 

SIDE-ON TYPE HAYING S-4 RESPONSE 

DATA 

S-4 
kessonse  4uuu t ouU angstroms 

-vi 

2-13/52" 
1-15/16" 

  Any 
oz 

F5-1/4 
 Arnshenol No. 78S3S-I, or equivalent.. 

=,- ,e, In ( JEDEC No.A3-1) 
  2F 

DIRECTION OF LIGHT 

Pis 1 

Maximum Ratings, Absolute-Maximum Values: 

"AGE 

•,liPPENT DENSITYb. . . 

nt 'lode 

• volts 
.also. in. 

µa 

Characteristics: 

With an anode-supply voltage of 25o volts 

Mtn. Median Max. 

oc 

,Jstroms - 0.U2J — 1.e/ivatt 
Lu C   19 30 75 µa/lumen 

Anode • , t at 25° C .   - - 0.005 a 

..innIcates a cla , ge. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 3-62 

DATA I 



934 

Or 1"a ,rair ate') 

c Fs Ir 1i aiari tie 
ate., at a cola, temperal..re a/ ) 870 0 R. A 1 

1 ight irput 0f 0.1 lumen are 117,e1. 

Ire, Stee I, 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

DIMENSIONAL OUTLINE 
shown under Type 927 also applies to the 934 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 



934 

AVERAGE ANODE CHARACTERISTICS 

• 

• 

LIGHT SOURCE IS A TUNGSTEN - FILAMENT 

LAMP OPERATED AT COLOR TEMPERATURE 

OF 2870° K. 

,, •  

. ..... . . _ 

.... 
o 

d 

... 

L. 

ANODE MICRGAMPERES 

<SI 

92CM- 6479RI 

®11 1 RADIO CORPORATION OF AMERICA DATA 2 
glle Electron Tube Division Harrison, N. J. 3-62 





935 

Vacuum Phototube 

• 

• 

General: 

SIDE-ON TYPE HAVING S-5 RESPONSE 

DATA 

•sponse S-5 
of Maximum Response . . . . 3400 ± 500 angstroms 

Semicylindrical 
Minimum projected lengtha 1-5/16" 

,,/R" 
Uirect I nterel ect rode Capacitance ( Approx  ) 0  6 mµf 
Maximum Overall Length   4-1/4" 
Seated Length  3-9/16" t 1/8" 
aeated Length to Center of gitbode   7" ± 1/16" 
Maximum Diameter   1-9/32" 
Operating Position  Any 
Weight ( Approx.)   1 oz.. 
Bulb   19 
Cap  ._, kirtei Miniature ( JEDEC No.C1-3).-
Jacket  Cinch No.8JM-1, or equivalent.-
Hase   Intermediate- Shell Octal 5-Pin, Arrangement 

(JFDEC Group 1, No.85-10) 
nosing Designation for nOliOM Vii   1C 

Minimum projected widtha 

Pin 1 - No Internal 
Connection 

Pin 2 - No Internal 
Connection 

Pin 4 - No Internal 
Connection 

DIRECTION OF RADIATION 

04 Pin 6 - No Internal 
Connection 

Pin 8- Photocathode 
Cap- Anode 

Maximum Ratings, Absolute-Maximum Values: 

ANODE-5UPPLY VOLTAGE 
(DC or Peak AC)   250 max. 

AVERAGE CATHODE-CURRENT DENSITYb . 30 max. 
AVERAGE CATHODE CURRENTb   10 max. 
AMBIENT TEMPERATURE  75 max. 

Characteristics: 

With an anode-suhply voltage of 250 volts 

Min. Median Max. 

jensitivity: 
Radiant, at 3400 angstroms   
Luminousc  

Anode Dark Current at 25° C.   

0.043 - amp/watt 
18 35 70 ma/lumen 

- 0.0005 ma 

Ir, • flange. 

RADIO CORPORATION OF AMERICA DATA 
Electron Tube Division Harrison. N 1 5-62 
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a ë" to Ina! . ,J 

b avarageG over any Interval  of 30 seconds maximum. 

iorconditions where the light source isa tungsten-fIlament lamp operated 

at ai olor temperature of 2870 0 K. A 1-megohm load resistor an, a lignt 
input of 0.1 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-5 RESPONSE 

is shown at the front of this section 

I 41f;MAX. 

CAP I DIA. 
JEDEC N2 CI-3 

PHOTO-
CATHODE 

51,7 
MIN. 

I I 
I I 
I I 
4-____4» 
I I 
I I 
I I 

—L- --1 
T9 BULB I.._ !çi7.-.1 2"i : 

MIN. 

BASE 
JEDECNS85-10 

4 /4 « 

MAX. 

PHOTO-
CATHODE 

92CM-64HR5 

RADIO CORPORATION OF AMERICA 
Electron Tube Divislon Harrison. N 1 
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AVERAGE ANODE CHARACTERISTICS 

ANODE MICROAMPERES 
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2020 

Multiplier Phototube 
10- Stage, Head- On Type Having 

S- II Spectral Response 
GENERAL 

Spectral Response   S-11 

Wavelength of Maximum Response   4400 ± 500 

• Cathode, Semitransparent   Cesium-Antimony with 
High-Conductivity Grating 

Area including grating 1  8 in2 ( 11.6 cm2) 

Minimum diameter 1  5 in ( 3.8 cm) 

Window  Coming° No.0080, or equivalent 

Shape   Plano-Plano 

Index of refraction at 4360 angstroms 1  523 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   4.4 pF 

Anode to all other electrodes   7.0 pF 

Maximum Overall Length   5.81 in ( 14.8 cm) 

Seated Length  4.88 ± 0.19 in ( 12.4 ± 0.48 cm) 

Maximum Diameter   2.31 in ( 5.9 cm) 

Bulb   T-16 

Base   Medium-Shell Diheptal 14-Pin 
(JEDEC No.B14-38), Non-hygroscopic 

Socket   Ebyb No.9709-7, or equivalent 

Magnetic Shield . . Millenc Part No.80802B, or equivalent 

• Operating Position   Any 

Weight ( Approx.)   5.2 oz ( 174 g) 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage: 

Between anode and cathode   1500 max. V 
Between anode and dynode No.10   250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   400 max. V 

Electronic 
Components 

DATA 1 
5-69 



2020 
Between focusing electrode and cathode. . 400 max. V 

Average Anone Current e  2 max. mA 

Average Cathode Currenti   5 max, µA 

Ambient Temperatureg   75 max. °C 

CHARACTERISTICS RANGE VALUES 

Under conditions with de supply voltage ( E) across a voltage 
divider providing 1/6 of E between cathode and dynode No.1; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No.10 and anode. Focusing-electrode voltage 
is adjusted to that value between 10 and 60 per cent of 
dynode No.1 potential ( referred to cathode) which provides 
maximum anode current. 

With E = 1250 volts ( Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radianth at 
4400 angstroms . . — 4.8 x 103 A/W 

Luminous 
(2870° K)i   2.5 6 75 A/1m 

Cathode Sensitivity: 

Radiantk at 
4400 angstroms . . 0.04 A/W 

Luminous 
(2870° K)°  3 x 10-5 5 x 10-5 A/1m 

Current with blue 
light source 
(2870° K + C.S. 
No.5-58)°  3 x 10-8 5 x 10"8 A 

Quantum Efficiency 
at 4200 
angstroms  11.5 

Current Amplification 1.2 x 105 

Anode Dark CurrentP 4 x 10-8 4.5 x le A 

Equivalent Anode • Dark Current 
InputP  

{ 2.5 x 2 x 18-13g 2.8 x 10-12q 
-18 2.25 x 10-8 lm 

W 

Equivalent Noise 

Input' { 5.6 x 10-q 1 9 x 10-11 lm 
7 x 10-1°e 2:3 x 1044e  w • 

° Made by Corning Glass Works, Corning, NY 14830. 

• 

• 

Electronic 
Components 
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2020 
h Made by Hugh H. Eby Company, 4701 Germantown Avenue, 
Philadelphia, PA 19144. 

C Made by James Millen Manufacturing Company, 150 Ex-
change Street, Malden, MA 02148. 

e Averaged over any interval of 30 seconds maximum. 

f Above this value of average cathode current, serious loss 

in linearity between light input and anode current will be 
caused by the resistivity of the cathode. 

g Tube operation at room temperature or below is recom-
mended. 

h This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 804 lumens 
per watt. 

i Under the following conditions: the light source is a 

tungsten-filament lamp having a lime-glass erivelOpe. It is 
operated et a color temperature of 2870° K and a light 
input of 10 microlumens is used. 

k This value is calculated frniti the typical cathode luminous 
sensitivity rating using a conversion fattbr of 804 lumens 
per watt. 

'Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 

operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 200 volte ate applied between 

cathode and all other electrodes connected as anode. 

" Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning CS. 

No.5-58, polished to 1/2 stock thickneseMaridfactured by 
the Corning Glass Works, Cothihg, NY 14830) from a tung-

sten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected as anode. 

P At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

q At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 804 
lumens per watt. 

Electronic 
Components 
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2020 
Under the following conditions: Tube temperature 220 C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K in-
terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the " off" 
period. 

s At 4400 angstroms. These values are calculated from the 
ENI values in lumens using a conversion factor of 804 
lumens per watt. 

TYPICAL VOLTAGE- DIVIDER ARRANGEMENT 

1 
R 

+ 
TO 

RE GUL ATEO 
DC POWER 
SUPPLY 

(SEE NOTE 0 

0 
Re 

ANODE RE TURN 
CI 

PHOTO CATHODE 

LOAD 
CONNECTION 

PHOTO-
MULTIPLIER 
TUBE 

921.5 - 1611RI 

C1: 0.05 F, 20%, 500 volts (dc working), ceramic disc 

C • 0.02 le 20% 500 volts (dc working), ceramic disc 

C3• • 0 01 Le, 20%, 500 volts ( dc working), ceramic disc •  
C4 •• • 0 005 Le, 20%, 500 volts (dc working), ceramic disc 
R1 through R10: 390,000 ohms, 5%, 1/2 watt 

R11: 910,000 ohms, 5%, 1/2 watt 

m 5 egohms, 20%, 1/2 watt, adjustable 
R 12••  
Note 1: Adjustable between approximately 500 and 1500 
volts dc. 
Note 2: Component values are dependent upon nature of ap-

plication and output signal desired. 

DUCEff_ Electronic Components 
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DIMENSIONAL OUTLINE 

PHOTOCATHODE 
DIAMETER 
(SEE NOTE I) 

BULB_ 
Tie 

BASE 
JEDEC GROUP 5 

No. 814 -38 

D 

CONDUCTIVE 
GRATING 

FACEPLATE 
(SEE NOTE 2) 

92CM-136,2R 3 

Ç, of bulb will not deviate more than 2° in any direction 

from the perpendicular erected at the center of bottom of the 

base. 

Note 1: The grating consists of 12 equally spaced conductive 

strips having a maximum width of 0.02" ( 0.5 mm). 

Note 2: Deviation from flatness will not exceed 0.010" from 

peak to valley. 

IMCODU Electronic Components 
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OUTLINE DIMENSIONS 

Dimensions Inches ram 

A 

B 

C 

D 

F 

5.81 max. 

4.88 ± . 19 

1.5 min. dia. 

2.31 max. dia. 

2.00 ± .06 dia. 

147.5 max. 

123.9 ± 4.8 

38 min. dia. 

58.6 max. dia. 

50.8 i: 1.5 dia. 

TERMINAL DIAGRAM (Bottom View) 

DY7 DY8 
DYE, 7 R DY9 

DY10 DY5 

DY3 IC (po Nçrr 
USE) 

DT2 G 
DY1 K 

DIRECTION OF RADIATION , 
INTO END OF BULB 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

Pin 6: Dynode No.6 

Pin 7: Dynode No.7 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Dynode No.10 

Pin 11: Anode 

Pin 12: Internal connection-

Do not use 

Pin 13: Focusing Electrode 

Pin 14: Photocathode 

Electronic 
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Typical Spectral Response Characteristics 

e 

100 

80 

20 

• RELATIVE 
SENSITIVITY 

......... 

ABSOLUTE 
SENSITIVITY 

• • • 
QUANTUM — 
EFFICIENCY '  

........ 

4000 5000 6000 7000 

WAVELENGTH — ANGSTROMS 
92L5-2843 
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Typical EADCI and Anode Dark Current Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(E) ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN CATHODE 
AND DYNODE No I; 1/12 OF E FOR EACH SUCCEEDING DYNODE STAGE 
AND 1/12 OF E BETWEEN DYNODE No 10 AND ANODE 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 10 AND 60 PER CENT OF DYNODE No 1 POTENTIAL (REFERRED 
TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870*K. 
TUBE TEMPERATURE 22 °C 
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Typical Anode Characteristics 

• 

• 

• 

• 

• 

• 

DYNODE-No.I-TO-CATHODE VOLTS.200 
EACH SUCCEEDING-DYNODE-STAGE VOLTS.I00 
FOCUSING ELECTRODE ADJUSTED TO PROVIDE 
MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870. K. 
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Sensitivity and Current Amplification Characteristics 

SUPPLY VOLTAGE 
OF E BETWEEN 
EACH SUCCEEDING 
DYNODE No (O 
ADJUSTED TO 

(E) ACROSS VOLTAGE DIVIDER PROVIDING 
CATHODE AND DYNODE No. I, 1/12 OF E 

DYNODE STAGE é AND 1/12 OF E BETWEEN 
AND ANODE FOCUSING— ELECTRODE VOLTAGE 
GIVE MAXIMUM ANODE CURRENT. 
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Spectral Energy Distribution of 2870° K Light Source te A 

• 

• 

• 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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Typical Effect of Magnetic Field on Anode Current 

MAGNETIC FIELD IS PARALLEL TO DYNODE - CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 
TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER. 

DYNODE - No.I - TO- CATHODE VOLTS . 150 
EACH - SUCCEEDING- STAGE VOLTS . 100 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT 

- 
77' 
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MAGNETIC FIELD INTENSITY- OERSTEDS 

92CM— 8136R3 
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2060 

Photomultiplier Tube 
10-STAGE, HEAD-0N, FLAT-FACEPLATE TYPE HAVING 5- II RESPONSE 

1.24 INCH MINIMUM DIAMETER FLAT PHOTOCATHODE 

1.,e in .,:ctritillation Counter, for the f),' tection and Yeas-

u,ement of Vurlear Radiation andOther Lou-Let el L, gist ::ource, 

The 2060 is identical to fyr , 6199 tn rill respect, eleept that 
it is , upplied with a medtum-,hell drheptal hose attached to 

Ilrytble lead, to tactIttate teNttng. Aire, testing, the 
attached base should he remo led prror to ta ,t a ll tng the 2060 
in a gtren 

BASING DIAGRAM ( Bottom View) 
With Base Attached 

DYi K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

I 2 A E 

TERMINAL CONNECTIONS ( Bottom View) 
With Base Removed 

DY, 

007 

DY3 

003 

Dr' 
DIRECTION OF RADIATION. 

INTO END OF BULB 

DY6 

004 

002 

• 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 1 



2060 

DIMENSIONAL OUTLINE 

1.5 DI A. 

6 MAX. DIA.—  

r-T 1.24 MIN.--1 

(SEE NOTE) 
FACEPLATE —  

PHOTOCATHODE-

3.35 
TI2 BULB ±0.25 

12 FLEXIBLE LEADS 
.0203.005 DIA. 

L25 MAX. 

2.4 BASE 
MIN. JEDEC No.1312- 43 

92L14- 1387R1 

DIMENSIONS IN INCHES 

Note: Within 1.2.1- inch It meter, deviat ion from flatness of 

external surface of faceplate will not exceed 0.010- inch 

from peak to valley. 

DAi A RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N 1 



2061 

Photomultiplier Tube 
S- II RESPONSE ELECTROSTATICALLY FOCUSED 
10- STAGE. HEAD-ON. FLAT- FACEPLATE DYNODE STAGES 

Dete,tion and lieus urement of Nuclear Radiation and 

Other Low- Level Light Sources in Scintillation Counters 

The 2061 in electrically similar to type 6342A except for the 

following performance characteristic and that the anode lumi-
nous sensitivity and equivalent noise input ratings shown for 

the 6342A do not apply for type 2061. 

The 2061 is supplied ..,tth a medium- shell diheptal base attached 

to flexible leads to facilitate testing. After testing, the at-
tached base of the 2061 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTIC 

Minimum Pulse Height'  0.13 V 

a 

• 

• 

Pulse height is defined as the amplitude of the anode pulse voltage 
(referred to anode) measured across a 100 t 5%-kilohm resistor and a 
total capacitance of 92 t n ', Fin parallel. An anode- to- cathode volt-
age of 1130 volts is applied across a voltage- divider network having a 
I. t Si megohm resistor between cathode and dynode No. I, 450 0 57,- 161-
ohm resistors between each succeeding mtage including dynode Nn.10 to 
anode. The focusing electrode is adjusted to that value ber  ON and 
500 of dynode No.I potential ( referred to cathode/ which will provide 
maximum anode current. The MA- 10,V photon from an isotope of cesium 
having an atomic mass of 137 ((› 137) and a cylindrical 2 inch n 2 
in•h thallium- activated sodium- iodide scantillator Nu 1(11)1 type 
800. or equivalent are used. The ocintillator is manufactured by the 
liarshaw Chemical Corporation. 1945 East 97th Street, Cleveland 6, Ohio. 
The I.) 17 is in direct contact with the metal end of the scintillator. 
Tirs' faceplate end of the crystal is coupled to the 20n1 bv a coupling 
fluid such as DowCorning Corp., Type DC200 ( Viscosity of 100 centipoisel 
manufactured b, the DowC.orning Ca4.. Midland, Michigan, or equivalent. 

BASING DIAGRAM ( Bottom View) 

With Base Attached 

P:. 

Pin 
Pin 5- Dynode 
Pin 6- Dynode "(D.6 
Pin 7- Dynode r',o.7 
Pin 8- Dynode N0.8 DY3 NC 
Pin 9- 'IynoIe %o.9 
Pin 10- Dyncyle No.10 DY2 G 
Pin II-7noc1n DYI K 

Pin 12 - No Lonneut i on 
Pin i - I ocu ng 1. t ro 
Pin 14 - Phot 0,7 It b0,1. 

DIRECTION OF RADIATION. 
INTO END OF BULB 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 1 
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TERMINAL CONNECTIONS ( Bottom View) 

With Base Removed 

DY2 

DY6 

5 

DY 

073 

DY2 

DTI 

G 
DIRECTION OF LIGHT. 
INTO END OF BULB 

DIMENSIONAL OUTLINE 

FACEPLATE_  - 1 DI A. i  '.— 2.00 ± .06 

DIA. 
h—L68 MIN. 

PHOTOCATHODE 

116 BULB 

13 FLEXIBLE LEADS 
.0201%005 

DIA. 

2.5 
MIN. 

4.38 

I 25MAX 

BASE 
JEDEC GROUP 5 

No. BI4-38 

92LM-I399 

DYe 

DY9 

C110 

92 390 

DIMENSIONS IN INCHES 

Note: Within 1.6R-inch diameter, deviation from flatness of ex-

ternal surface of faceplate will not exceed 0.010 inch from peak 
to valley. 

DATA RADIO CORPORATION OF AMERICA 
DectronIc Components and Devices Narrlson N .1 



2062 

Photomultipher Tube 

10-STAGE, HEAD-ON, FLAT- FACEPLATE TYPE HAVING S- II RESPONSE 
1.68 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

Fur Use in Scintillation counters tor the 'refectio n aad 
o  Rad, ar 'nu arid Other Lr, I. ght Source. 

Thc 2062 r "lent ' roi tt, type 6655A in at! re,pect. excrpt that 

It r, supplied with r, medium- shell drhepral has,. attached to 

fle,ible leads to facilitate te.ting. After fc , ting, the 
attached base should be r-,',,, ,,,.' d prior to installing the 2062 
in a given system. 

BASING DIAGRAM ( Bottom View) 
With Base Attached 

DY7 DYg 
DYg 8 DYg 

DYg DYm 

0Y4 4 lIP 

DY3 3 A I2NC 

DYI K 
DIRECTION OF LIGHT: 
INTO END OF BULB 

TERMINAL CONNECTIONS (Bottom View) 
With Base Removed 

• 

OTO ENO ,ñ ••• 

0 RADIO CORPORATION OF AMERICA 
Electromc Components and Dowses Henson N 1 
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DIMENSIONAL OUTLINE 

1.68 MIN.--7:11 
DI A. 

2.00 ± .06 

(SEE NOTE) 

FACEPLATE 4E- DIA. 

PHOTOCATHODE 

116 BULB 

13 FLEXIBLE LEADS 
.020±.005 

DIA. 

2.5 
MIN. 

4.38 
±.25 

1.25 MAX. 

BASE 
JEDEC GROUP 5 
N4 BI4-38 

92LIA-1399 

DIMENSIONS IN INCHES 

Note: Nit hi n 1.1,8- inch diameter, dev i at ion from flatness of 

external surface of faceplat e I I 110! exceed 0.010- inch 

from peak to val ley. 

RADIO CORPORATION OF AMERICA 
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2063 

Photomultiplier Tube 
10- STAGE, HEAD-ON FLAT-FACEPLACE TYPE HAVING VENETIAN-BLIND-
TYPF DYNODE STRUCTURE, 1.68- INCH MINIMUM-DIAMETER, FLAT, CIR-

CULAR, SEMITRANSPARENT PHOTOCATHODE ANDS- I I RESPONSE 

For Use in Scintillation Counting Applications 

The 2063 is electrically similar to type 8053 except for the 
following performance characteristics and that the anode lumi-
nous sensitivity and equivalent noise input ratings shown for 

the 8053 do not apply for type 2063. 

The 2063 is supplied with a medium- shell diheptal base attarhPd 
to flexible leads to facilitate testing. After testing, the at-

Cached base of the 2063 should be removed prior to installing 
the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions with dc supply voltage ( El across a voltage 

divider providing 1/6 of E between cathode and dynode No. I; 

1/12 of E for each succeeding dynode ,. tage; and 1/12 of f 

to.à.om lynode No. Il) and anode. The focusing electrode is ad-

. '-nt value between 50', and 1, 2,, of dynode rio. I no-

Maximum Anode Dark Currenta  0.05 MA 
Minimum Pulse Heightb  0.13 V 

a Measured under the following conditions: light incident on the photo-
cathode is transmitted through a blue filter Corning C.S. No.5.Sk, 
poliehed to 1/2 stock thickness— Manufactured by the Corning Glass Mortis, 
Corning, bru York) from a tungsten- filament lamp operated at a color 
temperature of 211700 k. The light flux incident on the filter is 10 
macrolumens. The supply voltage in adjusted to obtain an anode current 
of 4 µA. Dark current ie measored with the light source removed. 

b Pulse height is defined as the amplitude of the anode pulse voltage 
(referred to anode) measured across a 100 t 5%-kilohm resistor and a 
total capacitance of u2 t 3% pF in parallel. An anode- to- cathode vo lt-
age of 1130 volts as applied across a voltage divider network having a 
1.5 t 5%—megohm resistor b eeeee n cathode and dynode No. I, 450 t 5 — 
kilohm remis turn between each succeeding stage including dynode No. 10 
to anode. The focusing electrode is adjusted to that value between 
SOS and 100% of dynode No.1 potential ( referred to cathode) which will 
provide masimum anode current. The 002- he photon from an isotope of 
cesium having an atomic mass of 137 Olslt 1 and a cylindrical 2 i n ,. h 
2 inch thallium- activated sodium- iodide ncintillator iNaliTld type 

RD11, or equivalent are used. This scintillator is manufactured bv the 
Harsh./ Chemical Corporation, 1545 Street. Cleveland 6 Ohi,,. 
The Cs 137 is in direct contact with the metal end oft hr Orion 
The faceplate end of the crystal is coupled to the 20e3 by a coupling 
fluid such as DorCorning Corp., Type DC2110 ( Viscosity of 100 centipoine1 
manufactured by the Dow Corning Corp., Midland. Michigan, or equivalent. 

0 RADIO CORPORATION OF AMERICA 
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2063 

BASING DIAGRAM ( Bottom View) With Base Attached 

P• - 
7 Dy 

Pi^ - DY61ivo011 ,- 
o DY5 

Pin 3 - Dynode 
No.3 

Pin 4 - Dynode 
No.-1 

Pin `r - I ynorio 
'.0. ' 

r - cro re 

o 

ST4 

DY3 

D72 G 
DYI K 

9 r 

NC 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Pi n :n - 
No. ln 

Pin 11 - Ariodo 
Pin - 

1 once,- i on 
Pin - ru 

rI t roge 
Pi, - Photo-

, gthoge 

TERMINAL CONNECTIONS ( Bottom View) With Base Removed 

Lnnd 1 - Focusing 
3 - Photo-

nathode 
L, - 

L- 7 - yrrog.,. pc 

ri - Lyr000 
No. ‘; 

t. r - Igynocio 
No. 

FACEPLATE— 
(SEE NOTE) 

PHOTOCATHODE 

TIG BULB 

DY5 
D 

DY3 

0710 

)(1 11-

No.fr 
L-,1 

DY7 Leer ryro 

Ore . 

Y 

,1n It 

P 92L5-1385 

1-- 2.00 ±.06 DIMENSIONAL OUTLINE 
DIA. _r_ 1.68 MIN. 
DIA. 

1 13 FLEXIBLE LEADS 
.020 ±.005 

DIA. 

2.5 
MIN. 

4.33 
±.25 

.275 
MAX 1.25 MAX 
DIA. 

BASE 
JEDEC GROUP 5 

No.814-38 

921.14-13 75 

DIMENSIONS IN INCHES 

Note: %titbit, 1.60-inth diameter, d viattol from flat, es, rrnal ,arfare 
of frpI II not exceed 0.0 10 Inrh from peak 

RADIO CORPORATION OF AMERICA 
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2064B 

Photomultiplier Tube 
10- STAGE, HEAD-ON, FLAT-FACEPLACE TYPE HAVING VENETIAN-BLIND-
TYPE DYNODE STRUCTURE, 2.59- INCH MINIMUM-DIAMETER, FLAT, CIR-

CULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

For Use in Scintillation Counting Applications 

The 2064E1 is electrically similar to type 8054 except for the 
following performance characteristics and that the anode lumi-
nous sensitivity and equivalent noise input ratings shown for 

the 8054 do not apply for type 20648. 

The 20648 is suppl ied wi th n medium- she I l diheptal busc attached 
to flexible leadsto facilitate testing. After testing, the at-
tached base of the 2064B should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Under conditions. with dc voltage ! El ddrobs d voltage 

divider providing 1/6 of E between cathode and dynode No. I; 

1/12 of E for each succeeding dynode stage; and 1/12 of E be-

tween dynode No. 1.. and anode. The focusing electrode is ad-

justed to that value between 5e% and ICCd of dynode- No. 1 po-

tential ( referred to cathode) which will provide maximum anode 

current. 

Maximum Anode Dark Cyrrenta  0.05 -A 
Minimum Pulse Height °  0.18 V 

4 Measured under the following conditions, Light ',trident on the photo-
cathode is transmitted through • blue filter ( Corning C.S. So. 5-58. 
polished to 1,2 stock thickness— Manufactured by the Corning Class boats, 
Corning, sew York/ from a tungsten- filament lamp operated at • color 
temperature of 2870. K. The light flux incident on the filter is 10 
microlumens. The supply voltage isadjusted to obtain an anode current 
of 9 µA. Dark current is measured with the light source removed. 

Pulse height is defined as the amplitude of the anode pulse voltage 
(referred to anode) measured across a 100 t 5%-hilohm resiotor and a 
total capacitance of 02 t 3% pF in parallel. An anode- to- cathode volt-
age of 1130 volts is applied across a voltage- divider network having a 
1.5 4 5%-megohm resistor betweenrathode and dynode No.1, 450 t 5%-kil-
ohm resistor. between each succeeding stage including dynode No.10 to 
anode. The focusing electrode is adjusted to that value between 505 
and 100% of dynode No.1 potential ( referred to cathode) which will provide 
maximum anode current. The 662-KeV photon from an ixotope of cesium 
having an atomic mass of 137 ( Cs137f and a cylindrical 3 inch x3 
inch thallium- activated sodium- iodide scintillator INal(T1)] type 
12Al2, or equivalent are used. This scintillator is manufactured by 
the Iliirehaw Chemical Corporation, 1945 East 97th Street. Cleveland M1, 
Ohio. The CsI37 is in direct contact with the metal end of the scin-
tillator. The faceplate end of the crystal is coupled to the 2064b by 
• coupling fluid such as Dow Corning Corp.. Type DC200 ( Viscosity of 
100 centipoise) manufactured by the Dow Corning Corp.. Midland, Michigan, 
or equivalent. 

0 RADIO CORPORATION OF AMERICA 
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2064B 

BASING DIAGRAM ( Bottom View) 

With Base Attached 

Pin 2 - Lynod-
Pin ;") - DynorL 
Pin 4 - pyno i. 
Pi, 
P;-
P-
Pin 8 - Lynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- No Connection 
Pin 1j- focusing Fi nal rode 
Pin 14 - Photocathol 

DV7 DY8 
DYE, 

DYs 

OVA 

DY3 

DT2 

O 9 

VIO 

NC 

DV' K 
DIRECTION OF RADIATION. 

INTO END OF BULB 

TERMINAL CONNECTIONS ( Bottom View) 

With base Removed 

Lead I - Focusing hect rode 
Lead 3- Photocathod, 
Lead 4 - Lynode No.I 
Lead 0- Dynode No.? 
Lead 7- Dynode No.:3 
Lead 8- Dynode No.4 
Lead 9- Dynode No.t, 
Lead 11 - FyroJe No.6 
Lead 1:3- 4rotie No.? 
Laid 14 - Iiynode No.8 
Lead 15- Dynode No.' 
Lead 17 -:• vnole Nn. I 

DATA RADIO CORPORATION OF AMERICA 
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2064B 

DIMENSIONAL OUTLINE 

300 0_ 06   
DIA 

pmerocATHook 7  2 59DIMA IN   

1 
1.? 

\ i5 R. 

i.08 

J24 
BULB 

2.00 
t.06 
DIA. 

13 FLEXIBLE LEADS 
.020 ±.005 

DIA. 

2.5 
MIN. 

FACEPLATE 
(SEE NOTE) 

D 

4.73 
t25 

125 MAX. 

BASE 
JEDEC GROUP 5 

No. 814-38 

92LN-I376 

DIMENSIONS IN INCHES 

Note: Within 2.59-inch diameter, deviation from flatness of ex-

ternal surface of faceplate will not exceed 0.010 inch from peak 
to valley. 

0 RADIO CORPORATION OF AMERICA 
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2065 

Photomultiplier Tube 
10- STAGE, HEAD-ON, FLAT- FACEPLATE TYPE HAVING VENETIAN-BLIND-

TYPE DYNODE STRUCTURE, 4.38-INCH MINIMUM DIAMETER, FLAT, 
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

For Use in Scintillation Counting Applications 

The 2065 is electrically similar to type 8055 except for the 
following performance characteristics and that the anode 
luminous sensitivity and equivalent noise tnput ratings 

shown for the 8055 do not apply for type 2065. 

The 2065 is auppl red wt th a med ,um- ah, 11 diheptal base at tached 
to flexible leads to facilitate testing. After testing, the 
attached base of the 2065 should be removed prior to installing 

the tube in a given system. 

PERFORMANCE CHARACTERISTICS 

Maximum Anode Dark Cprrenta  0.05 ,A 
Minimum Pulse Height °  0.13 V 

a Measured under the fol I oatng cord's ion ,: Light incident on t he jshoioa 
rashodesasean..nst ted through a blue ( sisee ( Corning C. S. No. 5-58, 
pol I shed t o I 2 stock thickness — Manufactured b, the Corning Glass 
barks, Corning. New York I fro!, a ' unit-, en- fi lan.ent lamp operated at a 

or temperature of 2870" K. The I Ight flux incident on t he fi er is 
Id 'tit rolurnens. The supply tolt age is adjusted to obt ain an anode r ur-
rent of 9 gA. Dark current is measured sills the I iglit source rem°, ed. 

b Pulse height s s defined as t he asp l t ode t he anode po I t.o. toll age 
I referred to anodes measured across a lod b lohm resistor and a 
total capacitance of ,o2 pF in parai lei 0. anode- to-, at hode soh. 
age of Ibtft volt s 55 applied across isolt age-divIder tie lark hr. 

r 5‘7-megolim resistor i.e lares cathode and dynode No. I. - t. ' - 
ohm resistors begat-en each sus, eeding stage snelndsug dva , s'• 
anode. The focusing eler t rode I s adiusted to that value • 
and 1 Ists'; of dynode No.1 pot ent i al referred to s athode • 
provide maximum anode current. The hh2-1,0 photon from ah • • 
t esium hat trig an atomic mass of 137 ( Cs 1' and a I Ind,/ 
3 inch sisal lium-at t stated sodium- iodide scini 1 lator I. 
12012. or equ: sal ene are used. This ›ltntIllat ,, s. ', hint, fa. tor-
Harshaw Chemical Corpora, son . I s4, East ',7th Street. ese and h . 
The Cs137 is in di res t contact al th lie metal end of the sc in t at-, 
The faceplat e end of the cr,clal s s oupled t o t he àlr,S b, a roupl the 
fluid sot h as Do. Corning Corp. Tape DC25,15 Itsoco,sslo,sf IOU rent s po, se • 

mdnufactured 1,0,1)..Corning Midl.nd. M1,111g... or equa,al ,u, 

CD RADIO CORPORATION OF AMERICA 
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2065 

BASING DIAGRAM ( Bottom View) 

With Base Attached 

Pin 1 - Dynode No. 1 
Pin 2 - Dynode No. 2 
Pin 3 - Dynode No.3 
Pin 4 - Dynode No.4 
Pin 5 - Dynode No. 5 
Pi n 6 - Dynodo No.6 
Pin 7 - Dynode No.7 
Pin 8 - Dynode No.8 
Pin 9 - Dynode No.') 
Pin 10 - Dynode No.: 
Pin 11 - Anode 
Pin 12 - No Connection 
Pin 1:3 - Focusing Hectic, 
Pin 14 - Photo- it, hodo 

DY2 4 G 
DV, K 

DIRECTION OF RADIATION 
INTO END OF BULB 

TERMINAL CONNECTIONS ( Bottom View) 

With Base Removed 

LiiadI -rO.3irg El, t ro,je ors 
Lead Pnoto,thodi i 
Liad - iiynode No.I 
Liad - 
Liad ;-

O - i)y node No..5 
Li- ad 11 - Lynode 
Lead 1,3 - i)i), node No.7 
Lead 14 - Dynode No.8 
Léad 15 - Dynode No.9 
Lead 17 - Dynode No.10 
Lead 19 - Anode 

DY2 

051 

PC 

053 

Dy 

DT7 

DVYg 

0593 

921-5-1385 

RADIO CORPORATION OF AMERICA 
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2065 

FACEPLATE 
ISEE MOTU-, 

3.50 
8.19 

1.97 

J42 BULB 

2.00 4 06 DIA. 

13 FLEXIBLE 
LEADS 

020 ± 005 DIA. 

2.5 
MIN. 

DIMENSIONAL OUTLINE 

5.25 8 06 DIA 

4.36 MIN DIA 

75R  o 

275 MAX. DIA. 

DIMENSIONS IN INCHES 

PHOTO-
CATHODE 

A 

5.87 
8.25 

1.25 MAX. 

BASE 
JEDEC GROUP 5 

No 814-38 

92LN-1341 

Note: Within 4.38-ineh diameter, deviation from flatness of ex-

ternal surface of faceplate will not exceed 0.010 inch from 

peak to val ley. 

0 RADIO CORPORATION OF AMERICA 
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4438,4439 

Photomultiplier Tubes 

• 

Sturdy, 10- Stage, S-11, Head-On Types for Use Under 

Adverse Environmental Conditions 

The 4439 differs from the 4438 in that it is supplied 
with a small-shell duodecal base attached to semi-
flexible leads to facilitate testingprior to installation. 
After testing, the attached base should be removed. 

GENERAL 

Spectral Response   S-11 

Wavelength of Maximum Response   4400 ± 500 X 

Cathode, Semitransparent   Cesium-Antimony 

Minimum area   1.2 in2 (7.7 cm2) 

Minimum diameter   1.24 in ( 3.1 cm) 

Window   Corning° No.0080, or equivalent 

Shape   Plane-Plano 
Index of refraction at 4360 angstroms   1.523 

Dynodes: 
Substrate   Nickel 

Secondary-Emitting Surface  Cesium-Antimony 

Structure .... Circular- Cage Electrostatic-Focus Type 

Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.10   4 pF 

Anode to all other electrodes   5.5 pF 
Maximum Overall Length 

(Excluding Semiflexible Leads) .... 3.91 in ( 9.9 cm) 

Maximum Diameter   1.56 in ( 3.9 cm) 

Bulb   T-12 

Base (Temporary for 4439 only) . Small-Shell Duodecal 
12-Pin (JEDEC No.612-43), Non-hygroscopic 

Socket   Ebyb No.9058, or equivalent 

e Magnetic Shield   See footnote c 
Operating Position   Any 

Weight (Approx.)  2 oz 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC Supply Voltage: 

Between anode and cathode   1250 max. V 
Between anode and dynode No.10   250 max. V 
Between consecutive dynodes   200 max. V 
Between dynode No.) and eathode   300 max. V 

• 
Electronic DATA I 
Components 5-70 



4438,4439 

Average Anode Current e   0.75 max. mA 

Ambient Temperature s   75 max. °C 

.CHARACTERISTICS RANGE VALUES • 
Under conditions with de supply voltage ( E) across a volt-
age divider providing electrode voltages as shown in Table 
I, except as noted. 

With E = 1000 volts ( Except as noted) 

Typical Min. Max. 
Anode Sensitivity: • 

Radiantg at 4400 
angstroms .. . . 2.2 x 104 A/W 

Luminoush . . 10 27 300 A/1m 

Cathode Sensitivity: 

Radianti at 4400 • 
angstroms ... . — 3.6 x 10-2 A/W 

Luminoush . . . . 3 x le 4.5 x 10-5 A/1m 

Withblue lightm . . 2.8 x 10-8 A 

Quantum Effi-
ciency at 4200 
angstroms . . . 10.5 

Current.Ampli-
fication   6 x 105 

Anode Dark Cur-
rente'   1.6 x 10-8 5 x 10-8 A 

Equivalent Anode 
Dark Current In- 8 x 10-19 2.5 x 10-9 lm 
putt'   1 x 10-12g — 

Equivalent Noise 
Input °   6.5 x 10-12 1m 

Anode-Pulse Rise 
Timer's at 1250 V. 2.5 x 10-9 

Electron,Transit -8 
Time" at 1250 V . 2.9 x 10 

o Made by Corning Glass Works, Corning, New York 14830. 

b Made by Hugh H. Eby Company, 4701 Germantown Avenue, e 
Philadelphia, Pa. 19144. 

C Magnetic shielding material in the form of foil or tape as 
available from the Magnetic Shield Division, Perfection 
Mica Company, 1322 N. Elston Avenue, Chicago, Ill., 
60622, or equivalent. 

• Averaged over any interval of 30 seconds maximum. • 
Tube operation at room temperature or below is recom-
mended. Indicates additions or changes. 

[KIM Electronic Components 
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4438,4439 

g This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 804 lumens 
per watt. 

h Under the following conditions: The light source is a tung-

sten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K and a light in-
put of 10 microlumens is used. 

I This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 804 lumens 
per watt. 

k Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It 
is operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 200 volts are applied be-
tween cathode and all other electrodes connected as anode. 

m Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness — Manufactured 
by the Corning Glass Works, Corning, New York) from a 
tungsten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected as anode. 

n At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. 

P At 4400 angstroms. This value is calculated from the 
EADC1 value in lumens using a conversion factor of 804 
lumens per watt. 

ci Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870°K in-
terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the "off" 
period. 

r Under conditions with dc supply voltage ( E) across a 
voltage divider providing 1/6 of E between cathode and 
dynode No.1; 1/12 of E for each succeeding dynode stage; 
and 1/12 of E between dynode No.10 and anode. 

MCELM Electronic Components 
DATA 2 
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4438,4439 

$ Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is pri-
marily a function of transit time variation and is measured 
under conditions with the incident light fully illuminating 

the photocathode. 

The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance 
window of the tube and the time at which the output pulse 
at the anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminating the photocathode. 

Table I 

TypIcal Potentlal Distribution 

8.13% of Supply 
Between Voltage (E) 

multiplied by 

Cathode and Dynode No.1 1.7 
Dynode No.1 and Dynode No.2 1.3 

Dynode No.2 and Dynode No.3 1.3 

Dynode No.3 and Dynode No.4 1.0 

Dynode No.4 and Dynode No.5 1.0 
Dynode No.5 and Dynode No.6 LO 

Dynode No.6 and Dynode No.7 1.0 

Dynode No.7 and Dynode No.8 1.0 

Dynode No.8 and Dynode No.9 1.0 

Dynode No.9 and Dynode No.10 1.0 

Dynode No.10 and Anode 1.0 

Anode and Cathode 12.3 

OPERATING CONSIDERATIONS 

SHIELDING: 

Electrostatic shielding of these tubes is ordinarily re-
quired. When a shield is used, it must be connected to 
the cathode terminal. The application of high voltage, 
with respect to cathode, to insulating or other mate-
rials supporting or shielding these tubes at the photo-

cathode end of the tubes should not be permitted un-
less such materials are chosen to limit leakage current 
to the tube envelope to 1 x 1012 ampere or less. 

Electronic 
Components 
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4438,4439 

HIGH VOLTAGE WARNING: 

e The high voltages at which these tubes are operated 
are very dangerous. Before any part of the circuit is 
touched, the power-supply switch should be turned off 
and both terminals of any capacitors grounded. 

•TYPICAL VOLTAGE- DIVIDER ARRANGEMENT WHICH 

PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RETURN 

• 

TO 
REGULATED 
DC POWER 

SUPPLY 

(SEE NOTE I) 

R 11 

R6 

—o p 

DYNODE NO 10 

DYNODE NO 9 

DYNODE NO 9 

 o 
LOAD 

CONNECT ION 

DYNODE NO 7 

DYNODE NO 6 

DYNODE NO 5 

2 

DYNODE NO 4 
PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO 3 

6 
9 

13 

10 

DYNODE NO 2 

DYNODE NO I 

PHOTOCATHODE 

RI: 680,000 ohms, 5%, 1/2 watt 

e R2 and R3: 510,000 ohms, 5%, 1/2 watt 
R4 through R11: 390,000 ohms, f,'%, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1250 
volts dc. 

921_1.4 2766 
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4438,4439 
TYPICAL VOLTAGE- DIVIDER ARRANGEMENT FOR USE 

IN SCINTILLATION- COUNTING APPLICATIONS 

ANODE RETURN 

+ 0 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 

R10 

R, 

6 

C, 

DYNODE NO 10 

IDYNODE NO 9C2 

C3 

IDYNODE NO B 

C. 

DYNODE NO 7 .1" 

C5 

5 
DYNODE NO 6 

DYNODE NO 5 

DYNODE NO 

2 

6 

DYNODE NO 3 

DYNODE NO 2 

P14010 
MULTIPLIER 
TUBE 

DYNODE NO I 

PHOTOCATHODE 

o 
OUTPUT 
0 

92 , 2,67 

C1: 0.05 MF, 20%, 500 volts, ceramic disc 
C2: 1102 pF, 20%, 500 volts, ceramic disc 
C3: 0.01 pF, 20%, 500 volts, ceramic disc 

C4: 0.005 pF, 20%, 500 volts, ceramic disc 
C5 and C6: 0.005 pie, 20%, 3000 volts, 

ceramic disc 

RI: 680,000 ohms, 5%, 1/2 watt 
R2 and R3: 510,000 ohms, 5%, 1/2 watt 
R4 through R11: 390,000 ohms, 5%, 1/2 watt 
R12: 1 megohm, 5%, 1/2 watt 
R13: 100,000 ohms, 5%, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1250 

volts dc. 

Note 2: Capacitors C1 through C6 should be connected at 
tube socket for optimum high-frequency performance. 

Dur-Rz-Ki Eectronic 
Components 
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DY9 

• Dy, 

• 

• 

• 

• 

DY5 

DY3 

DY1 

DIRECTION OF LIGHT: 
INTO END OF BULB 

TERMINAL DIAGRAM 

Bottom View 

(With Temporary Bose) 

DY9 

DY 

4438,4439 
LEAD CONNECTIONS 
Bottom View • (With Bose Removed) 

DY8 

DY6 

DY2 

Lead 1: Dynode No.1 
Lead 2: Dynode No.3 
Lead 3: Dynode No.5 
Lead 4: Dynode No.7 
Lead 5: Dynode No.9 
Lead 6: Anode 

Lead 7: Dynode No.10 
Lead 8: Dynode No.8 
Lead 9: Dynode No.6 
Lead 10: Dynode No.4 
Lead 11: Dynode No.2 

Lead 13: Photocathode 

P DYI0 Pin 1: Dynode No.1 

DY8 Pin 2: Dynode No.3 
Pin 3: Dynode No.5 
Pin 4: Dynode No.7 
Pin 5: Dynode No.9 
Pin 6: Anode 
Pin 7: Dynode No.10 
Pin 8: Dynode No.8 
Pin 9: Dynode No.6 
Pin 10: Dynode No.4 
Pin 11: Dynode No.2 
Pin 12: Photocathode 

DY6 

DY5 DY4 

DY3 I  12 DY2 

DY1 K 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Electronic 
Components 
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4438,4439 

DIMENSIONAL OUTLINE 

150(3811'1' 0601A 

FACEPL ATE 
(SEE NOTE) —  

PHOTOCATHODE 

112 BULB 

12 FLEXIBLE LEADS 

020( 50)5 005 DIA 
1 5(38)MIN LENGTH-

I24(314)miN 
DIA. 

3.8 
(807) 
± 15 

3.91 
(9931 
MAX 

SPECIAL 
BASE 

TEMPORARY 
BASE 

JEDEC GROUP 4 
No 812-43 

92CS-11441R3 

Dimensions are in inches unless otherwise stated. Dinicn-
sions in parentheses are in millimeters and are derived from 
the basic inch dimensions ( 1 inch = 25.4 rum). 

Note: Within 1.24" diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.010" from peak 
to valley. 

Note: Type 4438 is supplied without temporary B12-43 base. e 

Electronic 
Components 

DATA 4 



4438,4439 

DETAIL OF BASE STEM 

156 MAX DIA 

IT III  
Il a U II 
II I II II 

II II 
I II a a ail 
u aa  

( 

12 FLEXIBLE LEADS 
.020 +.005 DIA. 

.24 ±.03 DIA. 

25.7* 

25.7° 

.\/1. 
000 FLO 

INDEX (NOTE I ) 14-.74 2.01 DIA.-y -

25.7° 25.7* 

.60 
MAX. 

25.7' 

25.7° 

25.7* 25.7* 

25.7° 25.7* 

25.7* 25.7° 
92CM - 11429R1 

Note 1: Lead is cut off within 0.04 inch of the glass button 
for indexing. 

Note 2: Lead No.12 is cut off within 0.04 inch of the glass 
button. 

See Spectral Energy Distribution Curve at Front of this 

Section. 

Electronic 
Components 

DATA 5 
5-70 



4438,4439 
TYPICAL ANODE CHARACTERISTICS 

CATHODE - TO- DYNODE- No I VOLTS . 208 
DYNODE - No I-TO -DYNODE - No2 VOLTS.158 
DYNODE- No 2-70- DYNODE- No 3 VOLTS.158 
EACH SUCCEEDING DYNODE -STAGE VOLTS . 122 
LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP OPERATED 

AT COLOR TEMPERATURE OF 2870°K 

o 
o 

ANODE MILLIAMPERES 

92CM- 725597 

MOM Electronic Components 
DATA 5 



4438,4439 

TYPICAL SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 
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MOM Electronic Components 
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4438,4439 

TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE ( E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS 
FOLLOWS: 

BETWEEN. 
813%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No I AND DYNODE No 2 
DYNODE No 2 AND DYNODE No 3 
EACH SUCCEEDING DYNODE - STAGE 
ANODE AND CATHODE 

I 7 
I 3 
1 3 
1 0 
12 3 

TUBE TEMPERATURE . 22 .0 

DASHED PORTION INDICATES INSTABILITY 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870.K 
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4438,4439 

TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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4438,4439 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No 1,1/12 OF E FOR EACH SUCCEEDING 
DYNODE STAGE, AND 1/12 OF E BETWEEN DYNODE No 10 AND ANODE 

THE PHOTOCATHODE IS FULLY ILLUMINATED 
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4440 

Multiplier Phototube 

• S-Il RESPONSE 
"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in 
Industrial, Military, and MissileApplications 

e General: 

Spec(ral pes r,„.  --; 1 
Wavelength of Maximum Be-Tont-,e  44nn ± )200 ana ,--troms 
Cothoie, Selpindusparent Ce ,,lum-Antimony 

Shope  Flat, (, rular 
Minimum Area I ,a in  
Minimum diameter  1./4" 

Otindow ...... Li- A norninga No.008C,), or equivalent 
Index of ref flct ion 1 ,1  

Dynode Material Ce-ium-Antimony 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No. 10 ' rf 
Anode to all other electrodes   7 pf 

Maximum Overall length  4.12" 
Seated Length   3.50" ± (). 12" 
Maximum Diameter '.56" 
Operating Position  Any 
N,eight ( Approx  )  2 2 07 
Bulb  712 
Socket  Amphenolb Nc.59-402, or equivalent 
Magnetic Shield   Millenc No.80802C, or equivalent 
Bose  litrahort al - Shell Duodenal 12- Pin, 

(JEDEC Group 4, No.H1?-196), Non-hygrosnap)n 
Basing De,ignat ion for BOTTOM VIEW  12AE 

Pin 1- Dynode No.1 
Pin 2- Dynode No.3 
Pin 3-Dynode No.5 
Pin 4 - Dynode No.7 
Pin 5- Dynode No.9 
Pin 6 - Anode 
Pin 7- Dynode No.1U 
Pin 8- Dynode No.8 
Pin 9- Dynode No.E, 
Pin 10- Dynode No.4 
Pin 11- Dynode No.;,' 
P, n 12- Photocathode 

DATA 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Maximum Ratings, Absolute-Maximum Values: 

DC SUPPLY VOL AGE BETMEN ANODE 
AND CATHODE   125D n-:11,. volts 

DC SUPPLY VOLTAGE BETWEEN DYNODE Nr.10 
AND ANODE   250 max. volts 

DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES   200 -ax. volt: 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 8-63 

tutu 



4440 

DC SUPPLY VOLTAGE BETWEEN PYNODE No.1 
AND CATHODE   300 max. volts 

AVERAGE ANODE CUEETN1d   O.75 max . ra 
WIENT TEMPER/In   75 max. e OC 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage 1E1 across 

a voltage divider providing 1/6 of E between cathode 

and dynode No. I; 1/1.2 of E for each succeeding dynode 

stage; and 1/12 of E between dynode No.10 and anode. 

With E = t000 volts (Except as noted) 

Max.Min. Typ.  

Sensitivity: 
Radiant, at 4400 

angstroms. . . 2.2 x104 a/w 
Cathode radiant, 

at 4400 
angstroms. . . 0.036 -dw 

Luminous: 
At 0 cps°. . . . 10 27 300 a/lm 
With dynode No.10 

as output 
electrode f . . 16 a/1m 

Cathode luminous: 
With tungsten 

light sourceg. 3 x10-5 4.5x10-5 a/1m 
With blue light 

sou'rce'. . . 2.8x 10-8 a 
Current Amplification 6 x10-5 
Equivalent Anode-

Dark-Current In-
put at a luminous 
sensitivity of 

20 ailmi. 16 8 x 10-1° 2.5x10-9 lm 
Equivalent noise 

Input   4 x 10-12 1.7 x 10-11 lm 
Dark Current to Any 

Electrode Except 
Anode at 25° C . . 7.5x10-7 a 

With E = 750 volts (Except as noted) 

Typ. Max. 
Sensitivity: 

Radiant, at 4400 
angstroms. . . . 

Cathode radiant, 
at 4400 
angstroms. . . . 

Luminous: 
At 0 cps. . . . 
With dynode No.10 

as output 
elect rodee . . 

2.2 x 103 

0.036 

2.7 

e 

a/we 

a/w 

ailm 

• 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



4440 

Min. Ty, 

• 
Cathode luminon , : 

With tund'Ai6 

1 ighi ,otar , g. 30 10-6 4.1) y .11..) - a/1 -
WI t h h ; al t 

sou rreh, 8   2.11 X 10-6 
Current AriT1 if ir -it on.   - 6 x 104 

a 

• Made by Corning Glass Works, Corning, New York. 
b 

Mude by Amphenol Electronics Corporation, 1830 South 50th Avenue, Chicago 
54, Illinois. 

C Made by James Millen Manufacturing Company. 150 Exchange Street, Malden 
OR, Massachusetts. 

d Averaged over any iniera -il af 30 seconds maximum. 

o Under the following conditions: The light source is a tungst en- f i 1 ament 
lamp haxingalinie-gl ass envelope. It isoperated atacol or temperature 
of 2870 K and a light input of 10 microlumens is used. 

f 
An output current of opposite polarity to that obtained at the anode may 

III, be provided by using dynode No.I0 as the output electrode. With this ar-
rangement, the load is connected in the dynode-No. 10 circuit and the anode 
serves only as collector. The curves shown in the accompanying typical 
Anode Characteristics curve do not apply when dynode No. 10 is used as the 
output electrode. 

g Under the following conditions: The light source is a tungsten- filament 
lamp hexing a lime-glass envelope. It is operated at a color temperature 
of 2870' K. The value of light flux is 0.01 lumen and 200 volts are ap-
plied between cathode and all other electrodes connected as anode. 

h Under the following conditions: Light incident on the cathode is trans-
mitted through a blue filter ( Corning C. 5. Mo. 5-58. Glass Codo No. 5113 pol-
ished to 1/2 stock thickness--manufactured by therorning Glass works.Corn-
ing, New York froma tungsten- filament lamp operated at acolor temper-
ature of 2870. K. The val ue of light flux incident on the filter is 0.01 
lumen and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

j At a tube temperature of 250 C. Dark current may be reduced by use of a 
refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage ( E) be-
low 1000 volts is recommended. 

M Under the following conditions: Supply voltage ( E) is as Shown. 25' C tube 
temperature, external shield connected to cathode, bandwidth 1 cycle per 
second, tungsten- light source ate color temperature of 2870. K interrupt-
ed at (flow audio frequency to produce incident radiation pulses alterna-
ting between zero and the value stated. The ' on' period of the pulse is 
equal to the off' period. 

• n See Spectral Characteristic 0126700 A Light Source and Spectral Charac-

Pilter at front of this Section. 
teristic of Light frce,2890. X Source after passing through Indicated Blue 

SPECTRAL-SENSITIVITY CHARACIERISTIC 
of PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

• 

• 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 8-63 

DATA 2 



4440 

FACEPLATE 
(SEE NOTE ) 

PHOTOCATHODE 

112 BULB 

BASE --- --
JEDEC GROUP 4 

No. B12 - WE 

1.50 +.06 DIA. 

1.24 MIN. 
DIA. 

DIMENSIONS IN INCHES 

NOTE: 

UOM PEA< AO AL LE1. 

3.50 
±.12 

4. 2 
MAX. 

92C5-11435RI 

• 

• 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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4440 

TYPICAL CHARACTERISTICS 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No.1; 1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
1/12 OF E BETWEEN DYNODE NO.10 AND ANODE 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
1_<
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE Not; 
1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1/12 OF E 
BETWEEN DYNODE No.10 AND ANODE. 

TUBE TEMPERATURE.25° C 
DASHED PORTION INDICATES 1NSTAB L1TY. 
LIGHT SOURCE S A TUNGSTEN-FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 2870° K. 

I 
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2 4 68 2 4 
01 10 100 

LUMINOUS SENSITIVITY —AMPERES/LUMEN 
92CS-I1436 
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4441 

Multiplier Phototube 
S-Il RESPONSE 

"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in 
Industrial, Military,andMissileApplications 

DATA 

General: 

3Dectri Pesva-,3e  
440U ± b00 angstroms Wavelength of kesPonbe 

' Cathode, Semitransparent  Cesum-4ntlmc,ny 
Shane rl-t, 
Minimum area   Ti. o. 

Mndow   I ; ,,,,E. 01 os ; Corn inga %. ,i ,,, i , or 
Inde of ryfrant 

Dynode Matnr i al c,.,,,,..P.,,t:,,,,/ 
Dirct Inter,lnctrode Capacitari-..- .",; ir0x.): 

Anode to dynode No. 10 '' Bl-
Anode to all other electrode-   ,'' Pf 

M?),, nverhil Length ( t7 ,,Cluling feble leats). ,',l,.1B" 
MaxHum Diameter 1 ' 6' 
0perating Posit' -' n  An, 
we ight ( Approx.)   3 oz 
Bulb T'2 
Magnetic Shield  b 
Base  bnecial 
Terminal Diagram: 

Lead 1 & Metal Flange-

601111M vi EA' 

Photocathode 
Lead 2 -Dynode No.1 
Lead 3 -Dynode No.3 
Lead 4 - Dynode No.5 
Lead b - Dynode No.7 
Lead 6 - Dynode No.9 
Lead 7 - Anode 
Lead B - Dynode No.10 
Lead 9 - Dynode No.8 
Lead 10 - Dynode No.6 
Lead 11 - Dynnd.-
L-ad 12 - Dam-.' 

Maximum Ratings, 

DC SUPPLY VOLTAGE BETWEEN A% 
CATHODE 

DC SUPPLY VOLTAGE BETWEEN DYNODE No.10 W: 
4NDDr 

DC SUPPLY eLTAGE BET&EFN COtr-,r°:' ,Vf 
DYNODE',  

DIRECTION OF RADIATION. 
INTO END OF BULB 

METAL 
FLANGE 

Fib() max. vol* 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harricnn N I 



4441 

DC SUPPLY VOLTAGE BETWEEN DYNODE NO.: 
AND CATHODE  300 max. volts 

AVERAGE ANODE CURENTd 0.75 max. ma. 
AMBIENT TEMPERATURE  75 max. °O 

Characteristic Range Values for Equipment Design: 

Under conditions with dc supply voltage (El across 

a voltage divider providing 1/6 of E between cathode 

and dynodeNo.1; 1/12 of E for each succeeding dynode 
stage; and 1/12 of E between dynode No. I0 and anode. 

With E = ¡ ciao volts (Except as noted) 

Mtn. Typ. Max. 

Sensitivity: 
Radiant, at 
4400 angstroms. 2.2 x104 afw 

Cathode radiant, 
at 4400 angstroms . 0.036 a/w firá 

Luminous: 
At 0 cpsd   10 27 300 a/lm 
With dynode No.10 

as out-
put electrode°.   16 aflm 

Cathode luminous: 
With tungsten light 

source'   3 x10-5 4.5 x10-5 a/lm 
With blue iight  

sourced.° . . . . 2.8 x10-8 - a 
Current Amplification . - 6 x105 
Equivalent Anode-Dark-
Current Input at a 
luminous sensitivity 
of 20 aflm: h'j . . 8 x10-19 2.5 x10-9 lm 

Equivalent Noise Inputk 4 x10-12 1.7 x10-11 Im 
Dark Current tu Any 

Electrode Except 
Anode at 26° C. . . . 7.5 x10-7 a II> 

With E = 750 volts (Except as noted) 

Min. TyP. Max. 

Sensitivity: 
Radiant, at 
4400 angstroms. . 2.2 x103 a,h, 

Cathode radiant, 
at 4400 angstroms 0.036 a/w flp 

Luminous: 
2.7 a/lm 

le No.10 as 
• ,.lectrode° 1.6 aflm 

Ca' ' :- inous: 
risten light 

source   3 x1.0-5 4.5 n10-5 
111, With blue light 

sourced. . . . . 2.8 x10-8 - 
Current Amplification . - 6 x104 

• 

• 

RADIO CORPORATION OF AMERICA 
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a Made by Corning Glass Works. Corning. New Tor. b . 
Magnetic shielding material in the form of foil Cr tape as available from 
the Magnetic Shield Division. Perfection Mica Comoany. 1929 Civic Dp ,rd IIII, Building, 20 North Wacker Drive. Chicago 6. Illinois, or equivalent. 

C Averaged over any interval of 30 seconds maximum. 

d Una, the following conditions; The lient source is a tungsten- filament 
lamp having a lime- glass envelope. it is operated at a color temperature 
of 2870' K and a light input of 10 microlumens is used. 

e on output current of opposite polarity to that obtained at the ancle may 
be provided by using dynode No.10 as the output electrode. With this 
arrangement, the loaf is connected in the dynode No.10 circuit and the 
anode serves only as collector. The curves shown in the accompanying 
ryPical Anode Characteristics curve lo not apply when dynode No.10 is 
used as the output electrode. 

Under the following conditions: The light source is a tungsten- filament 
7amP hdKing a lime- glass envelope, it is operated at a color temperature 
of 2870' K. The value of light flux is0.01 lumen ana 200 volts arc ap-
plied b,.1W,”'n cdthode and alt other electrodes connected as anode. 

g Under the following conditions: Light incident on the cathoge is trans-
mitted through a blue filter ( Corning C.S. Nc.5-58. Glass Code No.5113 
polished to 1/2 stock thickness --Manufactured by the Corning Gloss Worr.S, 
Corning, New Yorkl from a tungsten- filament lamp operated at a color 
temperature of 2870° K. The value of light flux incident on the filter 
is 0.01 lumen and 200 volts are applied between cathode and 111 ether 
electrodes connected as anode. 

At a tube temperature of 25° C. Dark current may be reduced by use of 
a refrigerant. 

J For maximum signal-to-noise ratio, operation with a supply voltage ( E; 
below 1000 volts is recommended. 

Under the following conditions: Supply voltage ( E) is as shown, 25° C 
tube temperature. external shield Connected to catnode, bandwidth 1 cycle 
per second, tungsten- light source at a color temperature of 2870 ° K in-

terrupted at a low audio frequency to prOduce incident radiaHr, loas 
alternating between zero and the value stlt,'L Th, " on" ; er-irA ur t', 
pulse is equal to the off" period. 

M See Spectral Characteristic of 29 ,C° A LW:t C,nroo anl : e,ectra/ Char-
acteristic ofbipht f,on 2870" A Sou,c, thrc,gt Indicated 
Blue Pt ¿ ter at front of ineOt ir. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 
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FACEPLATE 
(SEE NOTE) 

PHOTOCATHODE 

112 BULB 

1.50 ± .06 
DIA. 

1.24 MIN. r- DIA. 

1.56 MAX._. 
DIA. 

2.81 

±.06 

3.8 
MAX. 

12 FLEXIBLE 
-- LEADS 

.020 ±.005 
DIA. 

DIMENSIONS IN INCHES 

92CS-11464R1 
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SPECIAL BASE 
Pin Dimensions and Orientation and Index Guide 

BULB 

INDEX (NOTE 1) 

NOTE 

25.7° 

25.7* 

25.7° 

0 0 

 1.25 MIN. DIA. 

1.44 1:.02 DIA. 

25.7* 25.7" 

.74 ± n1 DM. 

DIMENSIONS IN INCHES 

I2- Lead Base 1.2 . 3. 4 .5.6.7.8,9,10,11,12 

NOTE I: LEAD IS CUT OFF WITHIN 0.04 INCH OF THE GLASS 

BUTTON FOR INDEXING. 

NOTE 2: LEAD NO.15 IS CUT OFF WITHIN 0.04 INCH OF THE 
,LASS BUTTON. 

--f 
.25 MIN. 

METAL FLANGE 

.27 MAX. 
DIA. 

25.7 

25.7" 

25.7* 

25.7' 25.71.1 

92CM- 11463R1 
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TYPICAL CHARACTERISTICS 

• 

• 

• 

• 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.1; 
1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1/12 OF E 
BETWEEN DYNODE No.10 AND ANODE. 

TUBE TEMPERATURE. 25° C 
DASHED PORTION INDICATES INSTAB LITY. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870° K. 

I 
I 

'1/4....................\....,............. 
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"*".....„...... 
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0.1 
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10 100 
LUMINOUS SENSITIVITY—AMPERES/LUMEN 
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Multiplier Phototube 
RUGGED VIBRATION-RESISTANT STRUCTURE 

S- II RESPONSE ELECTROSTATICALLY FOCUSED 
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE DYNODE STAGES 

For Detection and Measurement of Nuclear Radiation and other 
Low-Level Light Sources. Especially Useful in Missile and 
Rocket Service and other Industrial and Military Applications 
where Severe Environmental Conditions may be Encountered. 

The 4441A is the same as the 4441 except for the following: 

Characteristics Range Values for Equipment Design: 

With E = woo volts 

Hin. TyP. Wax. 
Anode-Pulse Pise rimed. . . . - 2.8 x10-9 - sec. 

With E = 750 volts 
Equivalent Anode-Dark-
Current Input at a 
luminous sensitivity 
of 20 allmb.c   - 8x 10-1 ° 2.5 x 10-9 Im 

ENVIRONMENTAL TESTS: 

The 444IA is designed to withstand environmental tests 
equivalent to those specified in MIL- E-52723 . for equipment 

mounted on the structures of missiles propelled or launched 

by high-thrust rocket engines. The accelerations specified 

in these tests are asp lied directly to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

Shock. seso tests are performed firs., per method of 

, '23', Par.4.15.5.I. Proc.V, on apparatus which pro-

vides a half-wave sinusoidal shock pulse. One hundred per-

cent testing of all 444IAls is performed. Each 444IA ( non-

operating) is subjected to three impact shocks in each 

direction of the three orthogonal axes. Each impact 

shock has a peak acceleration of 30 ± 3 g's and a time 

duration of II -F. I milliseconds. Each tube is subjected 

to a total cf 18 impact shocks. 

Vibration. These tests are performed next, on apparatus 

which applies a variable-sinusoidal frequency vibration to 

the tube in accordance with MIL- E-5272C *, par.4.7.14 and 

par.4.7.14.I, except forthe cycle duration. This test is 

performed on all 444IA tube types. Each 444IA ( Operating 

under theconditions specified underrobeRejecttonCrIterton) 

is vibrated in each of the three orthogonal axes and 
as specified in the following schedule. A vibration cycle 

has a duration of 5 minutes per axis in which time the 

frequency is varied logarithmically from 20 to 2000 and 

back to 20 cycles per second. One vibration cycle is per-

formed for each axis and the total test period for each 

tube is 15 minutes. 

RADIO CORPORATION OF AMERICA 
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Double Amplitude 

inches 

Accelera- 
tion 

g's 

Fre- 
quency 

cps 

Cycle Duration 

Per Axis 

minutes 

...-o, 

-if-2C 

Tube Rejection Criterion. 

.te a I Jn..te 

E en•"1 nic: I 

'cc,"Hrl 

Design Tests: 

Vibration. 

Acceleration. ,- , ceracc,c1 In c centnie 

onal acneleraticn by amethOd equivalent 

;,, mi;__F—‘. 7. ;», par. . Frac. 

,7;ne c,ac cc in— 

test le;.el f ± ; g's in r;otn 

thn tnnee ,s,ntns,;.':,a1 axes ani the tuber- are 

21H. H April 1959: ant Ar-- u:-
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Vidicon 

• SpectraPlex Type for Single-Tube Color Cameras 
• Integral Dichroic Filter Stripes Optically Encode Color Information 

• Signal Can Be NTSC (or PAL) Encoded 

• Requires Only Moderate Studio Lighting- 100 lumens/foot2 ( fc) 

• Produces Fully Compatible Video for Black-and-White Monitors 

• Familiar Vidicon Structure - Magnetic Focus and Deflection 

General Data 

Electrical: 

Heater Voltage   6.3 ± 5% V 

Heater Current at 6.3 Volts, ac or dc   0.6 nominal A 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitance a 

Target to all other electrodes   4.6 pF 

Optical: 

Outer faceplate glass is Corning code 7056 haying a thickness of 
0.094" ± 0.012". 

Inner faceplate . Dark-Clad Fiber Optics 

Photoconductor • Antimony Trisulfide 

Orientation of quality rectangle Proper orientation iç obtained 
when the horizontal scan is essentially parallel to the plane passing 
through the tube axis and short index pin. 

Maximum Useful Diagonal of Image   0.625 in ( 16 mm) 

Mechanical: 

Maximum Length  6.475 in ( 164.5 mm) 

Maximum Diameter   1.135 in ( 28.83 mm) 

Bulb  T8 

Base   Small-Button Ditetrar 8-Pin ( JEDEC No.E8-11) 

Socket   Cinchb No.8VT ( 133-98-11-015), or equivalent 

Deflecting Yoke - Focusing Coil 
Alignment Coil - Assembly   Cleveland Electronicscid 

No.VDA-945, or equivalent 

Operating Position   Any 

Weight lApprox I 2 oz 

BUCM Electronic Components 

DATA 1 
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Maxim- um and Minimum Ratings, 

Absolute-Maximum Values:e 
For scanned area of 1/2" x 3/8" ( 12.7 mm x 9.5 mm) 

Min. Max. 

Grid-No.4 Voltagef  1000 V 

Grid-No.4 and Grid-No.3 
Voltage Difference  600 V 

Grid•No.3 Voltage f   - 1000 V 

Grid-No.2 Voltage   350 V • 
Grid-No.2 Power Dissipation   1 

Grid-No.1 Voltage   -150 0 V 

Heater-Cathode Voltage  - 125 10 V 

Heater•Voltage Tolerance  5 

Target Voltage  70 • 
Dark Current   0.25 µA 

Peak Target Current)) 0.75 µ,A 

Faceplate: 
Illuminationh   .{ 1000 im /ft2 

10,000 lux 
Temperature: 

Operating and storage   71 OC 

Typical Operation and Performance Data: 

For scanned area of 1/2" x 3/8" 
Faceplate temperature of 30° ± 3° C and standard TV scanning Rate 

Grid-No.4 ( Decelerator) Voltages   900 v 

Grid-No.3 ( Beam-Focus Electrode) 
Voltagef  540 V 

Grid-No.2 ( Accelerator) 
Voltage   300 

V • 
Grid-No.1 Voltage for 
Picture Cutoff)   -65 to - 100 v 

Average "Gamma" of Transfer 
Characteristic for Signal-Output 
Current Between 30 nA and 
300 nA   065 

Lag- Per Cent of Initial Value 
of Signal-Output Current 1/20 
Second After Illumination is 
Removedk   25 

Peak-to- Peak Blanking Voltage: 

When applied to grid No.1   /5 V e 
When applied to cathode 20 V 

• 

• 

MCE,C1 Electronic Components 
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4445 
Field Strength at Center of 
Focusing Code'  60 ± 5 

Field Strength of Adjustable • Alignment Coil',  0 to 4 

Peak Deflecting-Coil Current 

Horizontal  250 

Vertical 

• 

• 

• 

• 

• 

45 

mA 

mA 

Sensitivity 

Conditions 

Faceplate illumination ( highlight)   6 Im/ft 2 ( kJ 

Dark currentP  30 nA 

Performance 

Target voltage'''. 22 to 45 V 

Signal-Output Currents  300 nA 

a This capacitance, which effectively is the output impedance of 

the tube, is increased when the tube is mounted in the deflect-

ing yoke and focusing-coil assembly. The resistive component of 

the output impedance is in the order of 100 megohms. 

• Made by Cinch Manufacturing Corporation, 1501 Morse Ave , 

Elk Grove Village, ILL 60007 

C Made by Cleveland Electronics Inc, 17877 St. Clair Avenue, 

Cleveland, OH 44110. 

d These components are chosen to maximize resolution uniformity 

over the useful picture area of the camera tube Resolution uni-

formity is necessary for good color uniformity 

O A description of the Absolute Maximum Rating is given in the 

General Section titled Rating System for Electron Tubes. 

Grid-No.4 voltage must always be greater than grid-No .3 voltage. 

The maximum voltage difference between these electrodes, how-

ever, should not exceed 600 volts. The recommended ratio of 

grid-No .3 to grid-No 4 voltage is 6/10. 

• Video amplifiers must be designed properly to handle target cur-

rents of this magnitude to avoid amplifier overload or picture 

distortion. 

h For conditions where "white light" is uniformly diffused over 

entire tube face. 

With no blanking voltage on grid No 1 

For initial signal-output current of 300 nanoamperes and a dark 

current of 30 nanoamperes 

ElICEM Electronic Components 
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m The polarity of the focusing coil should be such that a north-

seeking pole is attracted to the image end of the focusing coil, 

with the indicator located outside of and at the image end of the 

focusing coil. 

n The alignment coil should be located on the tube so that its cen-

ter is at a distance hf 3-3/4 inches from the face of the tube, and 

be positioned so that its axis is coincident with the axis of the 

tube, the deflecting yoke, and the focusing coil. 

• The deflecting circuits must provide extremely linear scanning 

for good black•level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning velo-

city produces a black- level error in direct proportion to the change 

in scanning velocity. 

• The target voltage for each tube must be adjusted to that value 

which gives the desired operating dark current. 

✓ Indicated range serves only to illustrate the operating target-

voltage range normally encountered. 

s Defined as the component of the highlight target current after 

dark-current component has been subtracted. 

Typical Range of Dark Current 

SCANNED AREA OF PHOTOCONDUCTivE LAYER 1/2" 3/8" 
FACEPLATE TEMPERATURE 30 C APPROX  
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Spurious Signal Test 

• 

• 

• 

• 

• 

• 

Figure 1 

Spurious Signal 

Test Zones 

This test is performed using a uniformly illuminated test 

pattern containing two "zones" as shown in Figure 1. Il-

lumination is for a peak signal current of 300 nanoamperes. 

Under these conditions, a blemish will be counted if its 

signal amplitude is greater than 45 nanoamperes under 

either illuminated or capped conditions. Some spots and 

fiber-optic distortion errors are more easily observed when 

viewing a red or a blue field. Therefore, Wratten filters 

numbers 25 or 478 ( or equivalents) will be inserted into the 

light path to provide the red or blue fields. Table I shows 

the number of countable spots allowed. No two spots may 

be closer together than the distance equivalent to twenty 

TV lines. 

Table I 
For scanned area of 1/2" x 3/8" ( 12.7 mm x 9.5 mm) 

Blemish Size 

(equivalent number 

of raster lines) Zone 1 Zone 2 

over 4 0 0 

over 3 2 3 

over 1 6 10 

1 or less 

'Spots of this size are allowed unless concentration causes a smudg-

ed appearance 

Electronic 
Components 
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Dimensional Outline 

1 125 010 
178 58 251 

DIA 

T 

6350f 125 
1161 3 3 181 

-- SEE NOTE 1 

144 
!" 13661 

269 
1 - 16 85, 

1 025 • 003 iA 
26 04 • 081 

Dimensions are in inches unless 

otherwise stated. Dimensions in 

parentheses are in millimeters and 

are derived from the basic inch 
dimensions ( 1 inch = 25.4 mm). 

375 
— 195i 

SEE NOTE 2 

T 

BASE JEOEC 
NO E8 11 

1_  9. '17 921.k. 

Note 1 — Color encoding stripes, 530 line pairs/inch. The yellow 

(minus blue) stripes are shown vertically on the center-

line, the cyan ( minus red) stripes are 450 counterclock-

wise from the yellow stripes. The yellow stripes are per-

pendicular to the plane passing through tube axis and 

short index pin. This plane also defines the direction of 

horizontal scan. 

Note 2 — Within this distance, diameter of bulb is 1.025" + 0.003" 

0.030". 
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Basing Diagram 
TARGET 

IC ; 02 
(7.11 

G 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT 
INTO FACE END OF TUBE 

Pin 1 — Heater 

Pin 2 — Grid No.1 

Pin 3 — Grid No.4 

Pin 4 — Internal Connection --

Do Not Use 

Pin 5 — Grid No.2 

Pin 6 — Grid No.3 

Pin 7 — Cathode 

Pin 8 — Heater 

Flange — Target 

Short Index Pin — Internal Connection — 

Make No Connection 

Typical System Response 

(These data are obtained by "sweeping" the in-

put of a camera system, employing a 
SpectraPlex vidicon type 4445 with the out-

put of a Bausch & Lomb Monochromator 

Model 33-86-02. 

100 

BLUE 

CHANNEL f. 

SIGNAL 
• \ 

RED 
CHANNE 

SIGNAL 

\ • 

000 500 600 700 
WAVELENGTH NANOME TE RS 

800 

9215 3.19 

Electronic 
Components 

DATA 4 
6-72 



4445 

Typical Light Transfer Characteristic 

ILLUMINATION UNIFORM OVER PHOTOCONDUC T I VE LAYER 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER 1 2' It 3/8" 
FACEPLATE TEMPERATURE 30.0 APPROX 
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Image-Converter Tube 
S-I RESPONSE 

For Use as a High-Speed Light Shutter 
in Extremely-High-Speed Photography 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400±500 angstroms 
Photocathode, Semitransparent: 

Shape Scherical, Circular 
Window: 

Area   9.52 cq.om 1.48 
Minimum diamrt.ar   3.48cm(1.37 in.) 
Index Gti refractior  1.48 

Fluorescent Screen: 
Shape  Flat, Circular 
Rho-phcr   Fila, Aluminized 
Fluorescence Plue 
Phosphorescence  blue 

Ter?istencea Melium Short 
Window: 

Useful deflection 
area ( Approx.  1 18 sq.c,r, i2.8 

Minimum diameter   7.1 cm ( 2.b in.) 
Index of refraction 

Sirect Interelectrode Capacitances ( Aoprox.): 
Grid No.1 to all other electrodes  t't of 
Deflecting electrode DJ1 to 

deflecting electrode DJ2 I pl 

Deflecting electrode 091 to 
all other electrodes r st 

,E3 

Deflecting electrode Dj2 to 
all other electrodes P pf 

Focusing Method Electrostatic 
Deflection Method Electrostatic 
Overall Length   9.87" ± 0.06" 
Diameter   ± 0.07" 
Gperating Position Any 
Weight ( Approx.)   28 07 
Terminal Connections ( See Dimensional Outline): 

Gi - Grid No.1 
G2 - Grid No.2 
DJ1- Deflecting 

Electrode No.1 
K- Photocathode 

DJ2 - Deflecting 
Electrode No.2 

Anode- ( Grid No.3, 
Collector, 
Screen) 

DIRECTION OF LIGHT. 
PERPENDICULAR TO PHOTOCATHODE 

END OF TUBE 

G3 
ANODE (CL 

SCREEN 

DJ i 

RADIO CORPORATION OF AMERICA 
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Maximum Ratings, Absolute-Maximum Values: 

Aver10,.-e   

Typical Operating Values: 

I 1 t b 

nfl'K. 

'ttty. 

±10 ,, max. 

volts 
vclts 
vJits 

volts 
ampere 

nom 

o 

15000 volts 
:599 to 1900 volts 

f  li.C• to 170 volts 
volts 

1Cr,0 to 

Characteristics: 

With conditions shown under Typical Operatine 
Values and at an ambient temperature of 25 0 C 

Yin. TyPical Vas. 

- amp/watt 

- amPilumen 

- 0:78 

- line-pair-5/mm 
- lipe-pairsimm 

- • o10-12 watts.cm 
1.3 

a For P11 SPectral-Energy Emission Cnar.cteri,tic cur,. see front of 
Cathode-Rayrube,Storage-T,be,&NonoscoPe Section. See also accompany-
ing Operating dOnsiderations. 

Referred to pnotocatnode.. 

C Referred to anode. 

d over an interval not exceeding 1 microsecond. 

e A,eraged over 'my interval of 8 minutes maximum. 

f Aap,sted to minimize shadowing effects in the displayed image caused Dy 
the wires of ; rid Not. 

g For conditions where the light sourceis a tungsten- filament lamp naving 
a lime glass envelope ( Corning Glass Code No.0089. or equivalent). the 
lamp is operated at a color temperature of 2870' K. A light input of 
0.01 lumen is used to irradiate aCentered t/2- inch diameter of the 
photocathode. 

h 
Defined as toe ratio of the separation of two diametrically opposite 
image points on the screen to the separation of the corresponding image 
points on the photocathode. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at front of this Section 

OPERATING CONSIDERATIONS 

Magnetto shieldine ,tt t!,4 43 A uquired to minimize 

the effects of extraneous fields on tube cerformance; ac mag-
netic fields are particularly objectionable in that they seri-

ously impairtube resolution. If an iron or steel case is used, 

care should be taken in its construction to inonre that the 

case is completely demagnetized. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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The P-11 phosphor screen emr h.L3'-

intensity actinic blue fluorescence and has a persistence char-

acteristic, within the range of 15 miorose -dnistd 

that is dependent on the current density. emplcyed. 

To prevent degradatzon in the resolut,on ot deflected reap., 

care must be taken to assure that the deflecting voltage. is fnv, , 

of ac ripple and that shielded semiflexih I, leads are 

claking c,)nneC.t. t:3 the col lect in eiect rod., ter-Tina . 

defiectisn with respect to merde chocld te use, 

Exposure Tree. In pnactice, the shutter speeds at'dinah,e 
with the 444.4 are limited by the ability of the exterha 

cuitry to supply to grid No.l good rectangular- wave ;rain, 

sufficiently short duration. With perfect pulse- forming ci,. 

cuits, the minimum exposure time of the 4440. is , imHt.elt, 

electron transit time which, for an anode voltage of 15 kilo-

v.plts, is in the order cf l,5-9 seconds. Electrors are defcused 

if they are not beyond the influence of the gating icontro! 

grid when its voltage returns to cutoff value at the end cf : he 

gating pulse. 

The high voltage at latch the 4449A is operated may be 

very daneereuus. Great care should be taken in the design 

apparatus to prevent the user from coming in ccd,tapt with tnw 

high voltage. Precautions must include safeguards which 

eliminate al, haza ,ds to operating personnel. In the u,e 0. 

high- voltage tubes, such as the 4449A, it should always be 

remembered that high voltage mdy appear at normal ly low-

potential points. in the circuit because cf ,: apactnr breardo.n 

or incorrect circuit connections. Before any part of the cir-

cuit iS touched, the voltage-supply swit ,dh should be torera cff 

and both terminals of any capacitors grounded. 

RADIO CORPORATION OF AMERICA 
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4449A 
DIMENSIONS IN INCHES 

USEF14. 
PHOTOCATHODE 

37 MN DM. 

125 3S6Dir.03 
0.05 

▪ P- HOTOCATHODE 
TERMINAL 

CONTACT SURFACE 

.45 MIN 

.14 MAX 

197 007 
DOA. 

(NOTE II 

BALL CAP 
JEDEC No JI-22 
ANODE TERMINAL _ 

2.88 
6.05 

.14 MAX. 

AMX1E-TERMINAL 
CONTACT SURFACE 

.20 MAX. 

3.97 0.07 DIA. li ,-SEE DE TAIL 
3.5, 0.92 _ ! mAX. 

IBD 
MIN 

,-EXHAUST TUBU▪ LATION 

BALL CAP 
JEDEC No.J1- 22 

GRID-No.1 TERMINAL 
NOTE 3 

3.66 0 .03 DIA. 

GRID-No.2 TERMINAL 
CONTACT SURFACE 

BALL CAP 
JECEC No.JI - 22 

DEFLECTING ELECTRODE DJI 
NOTE 2 AND 3 

— 3.55 t .02 DIA. I 

3.97 601 DIA. ---.4 

12.° 
50 

3.66 .03 

SEE DETAIL'S' 

1- DO NOT USE 
IC 

USEFUL 
SCREEN 

2.80 MN. DIA. 

USEFUL CEFLECTION-/ JEDEC No. PJI - 22 
BALL CA 

AREA DEFLECTING ELECTROOE•DJ2 
92n-12267 

For DETAIL "r and • r and notes, see back page. 

RADIO CORPORATION OF AMERICA DATA 3 
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4449A 

Note I: 

Note 2: " he clare riacirg through the center cf the recessed 

hei axis cif the tut, Oh i II nt,t deviate 

!be ,!,^.2 rg5t the cit,rter cf 

Note 3: 

"e tube. 

Note 4: Thi5 diStacc, 

DETAIL "A" 

DETAIL " 8" 

DIMENSIONS IN INCHES 

NOTES COIS DIMENSIONAL OUILINE 

-haniCai surrd ,rt Cr electrical e 

dcvidte 

i.idh the cent • er 

ts'e r 

t , ti 

• 

RADIO CORPORATION OF AMERICA 
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Multiplier Phototube 
I2-STAGE, HEAD-ON S-20 RESPONSE ENCLOSED, IN- LINE 
SPHERICAL-FACEPLATE TYPE DYNODE STRUCTURE 

HIGH CURRENT AMPLIFICATION EXTREMELY SHORT RISE TIME 

ForNear-Infrared Ruby-LaserDetector Systems, Flying_ 
Spot Scanning, Photometry,and Scintillation Counters 
Requiring Low-Dark Current and High Sensitivity over 
the Yisibleand Near- Infrared Regions of the Spectrum. 

General: 

basing De.i gr,at iún tiir ,é-ïo I I uY 

Pin 1 - No Inter' t 
Pin 2 - Dynode P,h).i 
Pi n 3 — Dynode No.3 
Pin 4- Dynode No.5 
Pin 5 - Dynode No.' 
Pin 6 - Dynode tvr. • 
Pin 7- Dynode No. : . 
Pin 8 - Anode 
Pin 9 -S,ra, • 
Pin 
Pin 
Pin 12 - Dynode 
P n 13 - Dynode No.: 
Pin 14 - Dynode No.à 
Pin 15 - Dynode No.6 
Pir 16 - E. le No.4 
Pin 17 - 7. S, No. 2 
Pin 
Pi r 
Pin 1 - 

DY9 

DY7 

DY9 

DY3 

NC DY12 
DY10 

DY9 

DY6 

DY4 

DY2 

NC 

G 

DIRECTION OF LIGHT: 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N J. e 
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Maximum Ratings, Absolute-Maximum Valves: 

DC Supply Voltage: 
Between anode and cathode  2800 max. volts 
Between anode and dynode No  12   400 ma,. volt 
Between consecutive dynodes  400 ran. volts 
Between dynode No.1 and cathode  600 max. volts 
Between focusing electrode 
and cathode  500 may. volt= 

Average Anode Currentd   1 Max. ma 

Ambient-Temperature Range  -200 to +85 °C 

Characteristics Range Values: 

Under conditions with dc supply voltage IF) across 

a voltage divider providing electrode voltages shown 

in Table I. Focusing electrode is connected to are 

of a potentionmeter between cathode and dynode No.I 

and its voltage is adjusted to that value which 

provides maximum anode current. 

With E = 23oo volts (Except as noted) 

Min. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms . . . 4.3 x1C5 
Cathode radiant, 

at 4200 
angstroms . . . 0.064 aiw 

Luminous, 
at 0 cpse . . . 250 1000 12000 

Cathode luminous: 
With tungsten 

light sourcef 1.1 n 10 -4 1.5xi0-
With blue light 

sourced ," . . 5.5x10-8 a 
With red light 

sourcebe . 3 x10-7 5 x 10 -7 
Current Amplifi-

cation  6.6 x106 
Equivalent Anode-

Dark-Current 
Input at a 
luminous sensi-
tivity of 
300 a/lme . . . 1 v10-18 1.3 x 10 -9 

Time   2 x10 -9 ,' ec • Anode-Pulse Rise 

Greatest Delay 
Between Anode 
Pulses: 
Due to position 
from which elec-
trons are simul-
taneously released 
within a circle 
centered on tube 

• 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



4459 

Min. TYP. Max. 

face having a 
diameter of — 

1.4"  - 3 x 10-10p - sec 

1.6"  5.10 lOp - sec 

With E = 180o volts (Except os noted) 

Nin. TyP. Max. 

Sensitivity: 
Radiant, at 4200 
angstroms . . . . - 4.3 x 104 - a/w 

Cathode radiant, at 
4200 angstroms. . 0.064 a/w 

Luminous. at n cpse. 100 - a/Im 
Cathode luminous:  
With tungsten 

light sources . 1.1 x 10-4 1.5 x 10-4 a/Im 
With blue light  

sourcelbh . . . 5.5 x 10-8 - - a 
With red light 

sourcehk . . . 3 x 10-7 5x 10 -7 - a 
Current Amplification 6.6 x 105 - 
Equivalent Anode-
Dark-Currant 
Input at a 
luminous sensi-
tivity of 
300 ailme   1 x 10-1° 1.3 x 10-9 Im 

Equivalent Noise 
Input ('  1.1 x 10-12 2.4 x10-12 lm 

e Corning No./056.made by Corning Glass Works, Corning, New York, or 
equivalent. 

Made by Cinch Manufacturing company, 1026 SOuth woman Avenue. ChiCago 
2u, Illinois. 

C Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 1829 Civic 
Opera 81dg., 20 North wacker Drive, Chicago 6, Illinois, or equivalent. 

d Averaged over any interval of 90 seconds maximum. 

e Under the following conditions: The light source is a tungsten- filament 
lamp having a lime-glass envelope. It is operated at a color temperature 
of 28700 6 and a light input of 0.1 microlumen is used. 

under the following conditions: The light sourceis a tungsten- filament 
lamp having a lime-glass envelope. It is operated at a color temperature 
of 2870 0 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

e under the following conditions: light incident on the cathode is trans-
mitted through a blue filter (Corning C.S. No.5-58, polished to 1/2 
stock thickness--Manufactured by the Corning Glass works, corning, New 
York) from a tungsten- filament lamp operated at a color temperature of 
2870 0 K. The value of light flux incident on the filter is 0.01 lumen 
and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

• See Spectral Characteristic of 28700 t Light Source and Spectral Char-
acteristic of Light from 2870. r Source after lassing through Indicated 
Slue litter at front of this Section. 

j Under the following conditions: Light incident on the cathode is trans-
mitted through a red filter ( Corning C.S. NO.2-42--manufactured by the 
Corning Glass works, Corning, New York) from a tungsten- filament lamp 
operated at a color temperature of 28700 K. The value of light- flux 
incident on the filter is 0.01 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

e RADIO CORPORATION OF AMERICA 
ire Electronic Components and Devices Harrison, N.1 6-64 



4459 

ty .a'tc- tar aye: reAfratel 
Oc Ft 

ref r p•ren .. p reJJord ny  e 
ry•,jr,t. tni , ar,od 1 rref , rsrst , o, or trin . i t 

f . 11, ill,,,,t. ... e . , t'• DO, 

r'..-.:-.-..- • 11,- ,', , ,,,,- er t t• . c.ff••rer, e ., tJ-e - f trar i t , t.yeer 
the photoratrstcle ano dynode Nc.: for vie...Irons ,,rultoneou-.1y rel.- tsed 

from tne o:r tr., srd from 1,e peripheryopeo if ied , reon. 

CI Under the followinj Pond, t éons: Supply voltoje E) iS es ', Own,. 25 C 
t rPe temper*: ure. erlere 11 hiela , orrested to .. pet, ode, e yndeidth 1 rye; le 
Pmr , corn], t,ryjntmr-1 igr.t source at e. ... olor temperature of 2870 n 
irterrupted tt o lor. ludic. f reauency to produce irc ident r tdint ion pulses 
olternat inj netmneen ,eero and toe , 31 ue stJted. the -.tn . period of to.. 
Pulse in ecu 11 to the ^ off. per i 00. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
• 

OPERATING CONSIDERATIONS 

6.95% of Supply 
Voltage ( E) 

multiplied by 

1.1 
1 

1 

RADIO CORPORATION OF AMERICA 
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• 

• , 

• 

• 

• 

elk RADIO CORPORATION OF AMERICA 
le Electronic Components and Devices Harrison. N..1 

is r, 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

FACEPLATE 

PHOTOCATHODE 

TrE. BULB 

BASE 
JEDEC No 620-102 

00 5.06 
DIA. 

E ' 

.68 MIN. 
DIA. 

5.19 
6.31 
MAX. 

DIMENSIONS IN INCHES 

92CS-1094IR3 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE — No.1 —TO—CATHODE VOLTS = 250 f1J. 
DYNODE—No.I —TO—DYNODE—No.2 VOLTS = 175 
EACH SUCCEEDING— DYNODE— STAGE VOLTS = 125 
FOCUSING —ELECTRODE VOLTAGE ADJUSTED TO THAT 
VALUE BETWEEN CATHODE AND DYNODE No.I THAT 
PROVIDES MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP OPERATED - - 
AT A COLOR TEMPERATURE OF 2870° K 

. ... 

L
I
G
H
T
 
F
L
U
X
-
 L
U
M
E
N
S
,
.
 4
 x
 

: 

‘i 

_ 

ANODE MICROAMPERES 

o 

92CM-12212 
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SENSITIVITY AND AMPLIFICATION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS , 

BETWEEN 6.95% OF E 
MULTIPLIED BY 

CATHODE a or' 
DY1 a DY2 
DY2 a DY3 ". 
THROUGH 
DY12 a ANODE 
ANODE a CATHODE 

_ 

2.0 
1.4 

1.0 

14 4 

FOCUSING- ELECTRODE VOLTAGE 
THAT VALUE BETWEEN CATHODE 
No .I THAT PROVIDES MAXIMUM 

IS ADJUSTED TO 
AND DYNODE 

ANODE CURRENT. 

e 
6 - 

e 

ii 4 4 

;2 2-- 2 

iD 
4 

IHI 

r 

, 
N 8 

08 
8 

w 
6 - 6 ce 

D 
ti 4 

V cc 
1.L.1 

1 2 
I,—,  10 3 

2 z 

2 
lit -1- 107 

0 
6 

8 ,.., 

_1 
0 

'..J P., 4 

z 
w 
2 2 

2 
4 

D 
_1 

10 2 

2 
z 
6.1 
cr 106 
ce w 

cc z 
w 6 O 

1- 4 

I 
Y 2 
1- 

l= 10 le 

S
E
N
S
 e 

-, 6 

4 

• 2 

104 

4 6 e 2 4 6 
1200 2000 2800 

SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 
92CM-12 213 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 

WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE a DTI 
DTI a DY2 
DY2 13 DY3 \ 

THROUGH ≥ 
DY12 Et ANODE f 

ANODE a CATHODE 

2.0 
1.4 

1.0 

14.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO 
THAT VALUE BETWEEN CATHODE AND DYNODE 
No.I THAT PROVIDES MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870° K. 

TUBE TEMPERATURE.25° C 

8 
., 

U
 M
 E
N
S
 5,
 IIIIIIflhIIIIIIllhIIIOthIIIIIth   IIIIIIflhIIIIIIllhIIIOthIIIIIth ..   

IIIIIIIiSIIIfthIIUIIIllhIIIIHhI 
-1 

I 

n -8 
Cl. 10 

- 6 
i-iUIflIiIiiiIIIIiIIflfl 

E
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U
I
V
A
L
E
N
T
 
A
N
O
D
E
 
-
D
A
R
K
-
C
U
R
R
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a
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a
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A
 
a
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<
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-. IIIfthIIUIflhIIIUIIIIIIIIIIll 

SI •IIIIIIIUlIlIIIlUUIIIlIIillUI 

iiiiim•iinoi;uiiuiiiiuiuiiin iii 

2 4681 2 4 6 8 2 468 2 4681 
IO 0 02 103 

LUMINOUS SENSITIVITY-AMPERES/LUMEN 

• 

• 

• 

• 

• 

• 104 

92CM-I2215 
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4459 
AVERAGE FOCUSING-ELECTRODE-
VOLTAGE CHARACTERISTIC 

FOCUSING- ELECTRODE VOLTAGE 15 
VARIED BY ADJUSTMENT OF POTENTIOM-
ETER CONNECTED BETWEEN DYNODE Nol ! I* 
AND CATHODE. 

HL 

= 

L L 

o 
N 

o o o o o o 
o o o a N 

RELATIVE ANODE CURRENT— PER CENT 
92CM-I0590 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE-No.1-TO- CATHODE VOLTS= 200 
DYNODE - NO.I- TO - DYNODE-No.2 VOLTS = 140 
VOLTS PER SUCCEEDING DYNODE STAGE 
EXCEPT FOR DYNODE-No. 5 STAGE = 100 

FOCUSING -ELECTRODE VOLTAGE ADJUSTED 
TO THAT VALUE BETWEEN CATHODE AND 

DYNODE No.1 THAT PROVIDES MAXIMUM ANODE 
CURRENT. ANODE IS AT GROUND POTENTIAL. 

-900 -850 -800 -750 
DYNODE-N4 5 VOLTS (REFERRED TO ANODE) 

 -700 • 
92CM-10959R1 

RADIO CORPORATION OF AMERICA 
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Multiplier Phototube 
• S- II RESPONSE 

"RUGGED1ZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED 
FLAT-FACEPLATE TYPE IN- LINE DYNODE STAGES 

For Detection and Measurement of Nuclear-
Radiation and Low- Level Light in Com-
pact Industrial and Military Equipment 

,;,ur3tinq íu5;tien   
Weight iacoreY.)   

• 

• 

  Perfect io Mica Co. , or 
i-(3)t rt ,ii-iiar 12- ' 

^q DesionLt iL, 

LeLii 1 - Dynode No.i 
Lead 2 - Dyrode No.; 
Lead 3 -Dynode No. DY6 
Lead 4 - Dynode No.7 
Leld 5- Dynode No.? or7 
Lead 6 - Anode 
Lead 7- Dynode No.1Li 

or5 Lead 8- Dynode No.8 
Lead 9- Dynode No.6 
Lead 10- Dynode No.4 DV; 
Lead 11- Dynode No.2 
Lead 12- Photocathode 

iv 

Dvi 
DIRECTION OF RADIATION 

INTO END OF BULB 

Maximum Ratings, Absolute-Maxlmum Values: 

'3uooly Voltage ( DC or Peak AC): 
Between Anode and Cathode  1500 max, volts e Between Anode and Dynode No  10   300 max. volts 
Between Consecutive Dynodes  250 max. volts 
Between Dynode No.1 and Cathode  400 max. volts 

Average Anode Currentc 0  5 max. ma 
Ambient Temperature  75 max. oc 

e RADIO CORPORATION OF AMERICA 
lee Electronic Components and Devices Harrison. N. J. 
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Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across 

a voltage diolder providing 1/6 of F between cathode 

and dynode No.1; 1 / 12 of E for each succeed ing dynode 

stage: and 1/ 12 of E between dynode No.10 and anode 

it,th E = 1250 volts ( Except as noted) 

e  

f. 

Alin. TYP• flax. 

- 6 x 103 

- 0.048 

3 7.5 

4 x 10-5 6 x 10-5 

x 10-8 6 x 10-8 
,t1c,t - 1.25 x 105 

' fir . r, 
J' It 

_ 8 x 10-1° 2 x 10 -9 lu, 
- 3 x 10- 12 1 x 10- 1 1 lal 

2.1 x 10-9 - ..el: 
- 2.3 x 10 -8 ',e.c. 

14 

a Made DY Corning Glass works. Corning, New York. 

b Magnetic shielding in the form of foil or tape as available from the 
magnetic Shield Division, Perfection Mica company. 1322 North E 1 I ston, 
Chicago 24. Illinois. Or equivalent. 

c Averaged over any interval of 30 seconds maximum. 

d .. nder the following conditions: The light source isa tungsten- filament 
lamp having a lime-glass envelope. It is operated at acolor temperature 
of 2870 0 x and a light input of 10 microlumens is used. 

e Under the following conditions: The light- source is a tungsten- filament 
lamp having a lime-glass envelope. It is operated at a color temperature 
of 28700 K. The value of light flux is 0.01 lumen and 200 volts dry 
Ipplied between cathode and all other electrodes connected as anode. 

Under the following conditions. Light incident on the cathode is trans-
mitted through a blue filter ( Corning C s. Pro.5-58. polished to 1/2 stock 
thickness--Manufactured by tne Corning Glass Works, Corning, New York) 
from a tungsten- filament lamp operated at acolor temperature of 2870. K. 
The value of light flux incident on the filter is 0.01 lumen and 200 
volts are applied between cathode and all otner electrodes connected as 
anode. 

g See Spectral Characteristic of 2870° K Light Source and Spectral Charac-
teristic of Light fro« 2870 0 K Source after passing through Indicated 
Blue filter at front of this Section. 

h 
ut a tube temperature of 25 ° C. Darkcurrent may be reduced by use of 
a refrigerant such as dry ice. 

j Under the following conditions: Supply voltage ( E) is as shown. 25 °C 
tube temperature, external shield connected to cathode, bandwidth 1 
cycle per second. tungsten- light source at a color temperature of 
2870. K interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
nnn. period of the pulse is equal to the " off. period. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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k Measured bet., 
n height, this aode-pill e time var rat ion and i 

light fully il I um in at ii 

ki foe electron transit t iree the r irhe ta„ 
a del La function light pulse at tre• en: r : rice winoce of 
t ime ut which the output hul•.e r ItS' inert , thiriiiin 
amplitude. The transit time i n.-, 

light fully illuminatirr the pfal•, 

• 

• 

• 

• 

• 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

ENVIRONMENTAL TESTS-
Ire 4400 designed tO wi t Pst or d t L. aSrgt i or, and 

acceleration tests shown below whir h are equivalent to those 

spec i fled io MI L- E-5272C * for equ ipment mounted or t he struct ureS 
of miss i les propel led or launched by high-thrustr hiit i ng 

The accelerat ions specified in these test a,k il iy 

to the tubes. 

One-Hundred Per-Cent Shock and Vibration Testing: 

1 act, 4460 is sirtiL en t rid ir it' Pler' e t h _k 1- • 

as specified below with the tuff. 

Shock. These tests are bur f ne-LI f ri t, 

MI L-1 - 5272(i • , Paragraph 1 1, 1 rocedur. , or , apfar atus 

which provides L ha 1 t o IL 1 

hundred per-c••nt test in:, f all ttei 

4460 is subjected to throe impact in ea c , i 6 

of the three orthogonal axes shown in the orrignving 

Orthogonal Axes Used Purtng Envir,,nmcntai Tent, Ir 

The peak acceleration of the imp' t 

and the time duration is II t I milli., 

is subjected to a total of 18 impact sh7,, . 

Vibration. The,e tests are performed sex:, r 

which applies variable- sinusoidal freq,ero, 

the tube, per method of MIL- E- 6272f . , parair 4 P, 

paragraph 4.1.14.1. One- hundred per cent te,.ting -t , 

4460.s I'. performed. Lath 4466 is vibrated in each of 

three orthogonal axes shown in the accompanying Orth,g,,J: 

Axes Used During Enolronmental Tests drov.ing arfa 
in the schedule below. A vibration cycle has a lnhLI I - 

of 5 minutes per axis in which time the frequency H vorHel 

logarithmically from 20 to 2000 and back t . r- r 

second. One vibration cycle is performed ft r 

and the total test period for each tube is 15 minute - . 

• 

Double 
Amplitude 
Inches 

Acceleration 

ll'a 

Frequency 

cps 

Cycle 
Duration 
per axis 
minutes 

0.050 i 0.005 

- 

_ 

0.050 4 0.005 

- 

JO h 2 
20 ± 2 
- 

20 - 87 

87 - 2000 

2000 - 87 

17 - 20 

I. 5 
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Tube Rejection Criterion. Upon completion of the One-

Hundred Per-Cent Shock and Vibration Testing each tube is 
tested at a anode-to-cathode voltage of 1250 volts under 

the conditions shown under Characteristics Range Values 

for Equipment Design and will meet the specified values. 

Design Tests: 

Vibration. These tests are performed under conditions 

equivalent to those described in 1411-E-5272C ., paragraph 
4.7.14 and paragraph 4.7.14. I. The vibration cycle has a 

durat ion of one hour and two cycles are performed for each 

of the three orthogonal axes shown in the accompanying 

Orthogonal Axes Used During Environmental Tests drawing. 

The total test period for each tube is six hours. Tubes 

are operat ing during thè test. 

Acceleration. These tests are performed in a centrifuge 
providing unidirectional accelerat ion by a method equivalent 

to that specified in MI L- E- 5272C, paragraph 4.16.5, 
Procedure I 1 1, except that tubes are subjected for one 
minute to an increased accelerat ion test level of 100 t 

I0 g's in both directions of the three orthogonal axes 

shown in the accompanying Orthogonal Axes Used During 

Environmental Tests drawing and the tubes are non-operating. 

Military Specif ication MIL-L-5272C ( ASO. 13 April 1959: and Amendment 
1, 5 January 1960. 

RADIO CORPORATION OF AMERICA 
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PHOTOCATHODE 

TE BULB - 

BA SE 
JEDEC No E12-72 

AND 
PROTECTIVE 
SHELL --

.75 
MIN. 

.78 
MAX. DIA. 

.755 
MAX 
DIA. 

.5 
MIN. 
DIA. 

92CS-I2362 

2.94 
+.06 
-.12 

MAX. 
(NOTE) 

MAX.1.30  

38 

3.38 
MAX. 

MAX. 

12 SEMIPLEXIBLE LEADS 
.016 * .004 DIA. 

DIMENSIONS IN INCHES 

Note: Aithin this length, maximum diameter of tube is 3.78". 

RADIO CORPORATION OF AMERICA 
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4460 

ORTHOGONAL AXES USED 
DURING ENVIRONMENTAL TESTS 

Zi 

Xi 

----DYNODE SPACER 
(NOTE) 

92CS-12357 

Note: The plane of each dynode spacer is parallel to the X—Z 

plane. The Z—axis is the major axis of the tube. 

RADIO CORPORATION OF AMERICA 
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TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 

DYNODE N210 

+0 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE) 

— 0 

RIO 

R 9 

R 5 

DYNODE Ng. 9 

DYNODE Ne e 

DYNODE Ng. 7 

DYNODE NR 6 

DYNODE NR 5 

LOAD 
CONNECTION 

o 

DYNODE N2 4 

DYNODE N2 3 

DYNODE N.9. 2 

DYNODE NV I 

2 

PHOTOCATHODE 

ANODE 

MULTIPLIER 
PHOTOTUBE 

92CS — I0656Ri 

Note: Adjustable between approximately 500 ard 

DC. 

CI,C 2: 0.01 gf, 500 volts Idc working) 

RI: 91,000 ohms, 2 watts 

R2 through R11 : 47,000 ohms, I watt 
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4460 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
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TYPICAL ANODE-DARK-CURRENT 

CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (El ACROSS 'VOLTAGE DIVIDER WIMP( PROVIDES 
116 OF E BETWEEN CATHODE AND DYNODE N21; 142 OF E FOR 
EACH SUCCEEDING STAGE; ANC% OF E BETWEEN DYNODE 
N2I0 AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT 
A COLOR TEMPERATURE OF 2670° K. 

DASHED PORTION INDICATES POSSIBLE INSTABILITY. 
TUBE TEMPERATURE • 25° C 

/-

../..-

2 4 6 13 2 4641 2a 
0.01 0.1 0 100 

LUMINOUS SENSITIVITY—AMPERES/LUMEN 
92C 5-10661 

TYPICAL TIME RESOLUTION 
CHARACTERISTICS 

SUPPLY VOLTAGE (El ACROSS VOLTAGE DIVIDER PROVIDING 
I - OF E BETWEEN CATHODE AND DYNODE No.1; —I OF E 
6 12 
FOR EACH SUCCEEDING DYNODE STAGE; AND i,i 0F E 
BETWEEN DYNODE No.I0 AND ANODE. 

PHOTOCATHODE FULLY ILLUMINATED. 
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Multiplier Ph ototube 
5-20 RESPONSE 

10-STAGE, HEAD-ON, VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, and Scintillation-
Counter Equipment Requiring Low- Dark Current and High 
Sensitivity Over a Wide Spectrum ( Blue through Near- Infrared). 

General: 

Spectral kesporo-,e  S-20 
Wavelength of Maximum Response . . . . 4200 ± 500 angstroms 
Cathode, Semitransparent . . Petasiiuim Sodig.mCeuigm-Antimony 

(Multialkali) 
Shape  Flat. Circular 
Minimum area   2.2 sq. in. 
Minimum diameter   1.68 in. 

Window  Borosilirate Glass' 
Index of refraction at 5893 angstroms  1.48 

Dynode Material Copper-Beryllium 
Direct InterelPctrode Capacitance; ( Approx.): 

Anode to dynode No.10  7 pf 
Anode to all other electrodes  8.5 pf 

Maximum Overall Length 5  81" 
Seated Length 4  87" ± 0 19" 
Maximum Diameter 2  31" 
Operating Position   Any 
Weight ( Approx.)   oz 
Bulb  T16 
Socket  Cinc.hb No.3M14, or equivalent 
Magnetic Shield JAN' No.S-2004, or equivalent 
Base   Medium- Shell Diheptal 14- Pin 

(JEDEC Group 5, No.B14-38), Non- hygroscopic 
Basing Designation for BOTTOM VIEW   14AA 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 

9 
or DY9 Pin 3- Dynode No.3 DY7 0 

Pin 4- Dynode No.4 e,  
Pin 5- Dynode No.5 ovs io 
Pin 6- Dynode No.6 
Pin /- Dynode No.7 DY4 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 Dv3 IC 
Pin 10- Dynode No.10 
Pin 11- Anode DY2 I 4 G 
Pin 12- Do Not Use DY1 K 
Pin 13- Focusing 

Electrode 
Pin 14- Photocathode 

DIRECTION OF RADIATION: 
INTO ENO OF BULB 

RADIO CORPORATION OF AMERICA 
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Maximum Ratings, Absolute-Maxi 

DC Supply Voltage: 
Between anode and cathode  2500 max. volts 
Between anode and dynoie No. 10   300 max. volts 
Between consecutive dynodes  300 max. volts 
Between dynode No.1 and cathode  600 M3X. volts 
Between focusina ‘ l,rerode and cathode   600 max. volts 

Average Anode Cu- 'd   1 max. ma 
Ambient lemperat 85 max. oc 

Characteristics Range Values: 

Under conditions with dc supply voltage 1E1 across a 

voltage divider providing 1/6 of E between cathode 

and dynode No.1; 1/12 of E for each succeeding dynode 

stage; and 1/12 of E between anode and dynode No. 10. 

Focusing- electrode voltage is adjusted to that value 

between 50 and 100 per cent of dynode-No.I potential 

(referred tocathodel which provides maximumanodecurrent. 

With E . 2000 volts (Except as noted) 

Min. TyP. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms . . . . 1.3 Y 104 a/w 
Cathode radiant, 

at 4200 angstroms. 18 x 10-2 - a/w 
Luminous, atO cnse. 12 2, 240 a/1m 
Cathode luminous: 

With tungsten 
light source f . 1.2Y 10-4 1.6 x 10-4 a/1m 

With blue light  
sourcee ,e . . 5x 10-8 

With red light  
source'' . . . 3 x 10-7 

Current Amplification - 1.6 s io 5 
Equivalent Anode-

Dark-Current Input 
at a luminous sensi-
tivity of 12 a/lrM . . 4x 10-10 1 x 10-9 lm 

Equivalent Noise Input - 3.8 x 10-12 lm 
Anode- Pulse Rise Time • 9.8 x 10-9 see 
Electron Transit Timen • 5.2x 10-8 vr 

With E = 15oo volts ( Except as noted) 

Yin. TYP. Yal. 

Sensitivity: 
Radiant, at 4200 
angstroms   

Cathode radiant. 
at 4200 angstroms . 

Luminous, atO cpse. . 

1 x 103 

6.8 x 10-2 a/w 

RADIO CORPORATION OF AMERICA 
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Mtn. 

Cathode 
t tungsten 
I ight sou rcef . 

Wi th. bl ue 1 ight 
sourceg'h . . . 

W1 t F. red 1 1 girt 
source." . . 

Current Geipl f irat on 
Equival ont Ancqe-Darl. 

Current inc-.:1 at a 
lurninow:: seurs;tivity 
of 1; a/lmm . 

n Corning No.7056 made uy Corning Glass Soros. Corning. New York. Or 
equivalent. 

Martel'', Cinch Manufacturing company, 102 south mean Avenen, Cnicaao 2A, 
Illino;s. 

C Made by JAN Hardware Manufacturing Company, go- C1 Queens Blvd., 
Long Island City 1, New York. 

1.2 10-4 1.6 Y 10-4 

5 x le-8 

3 o 1G-7 
3. 1 o 104 

- 4 x 10-1 Q 1 

a 

d 
Averaged Over any interval of 30 seconds maximum. 

e under the following conditions: The light source is a tungsten- filament 
lamp neving -al im,,glass envelope. It is Operated at a color temperature 
of 2871 0 K and a light input of 1 microlumen is usEd. 

Under the following conditions: the light sourc a t rolen- fil ament 
lamp novingalimErglassenvelope. It is operated . a 1.  ir teMperature 
of 28700 K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all otter electrodes connected as anode. 

g under the following conditions: Light incident on t•• catnode is 
transmitted through a blue filter ( Corning C. S. No. 5-‘. ,.21ished to 
1/2 stock thickness--manufactured ty the Corning Glass o.Corriny. 
aew York) froma tungsten- filament lamp operated at , , ,Tc.nra ,nt-

of 2870 0 K. The value of light flux incident ce " 
lumen and 200 volts are applied between cathode and " 
connected as anode. 

See Spectral Characteristic of 28,70 ° Light 
Characteristic of light from 2870' E Source aft, u 
Indicated Blue Pi/ter at front of th ,s Section. 

j Under the following conditions: Light incident on the t•• In is 
transmitted througn a red filter ( Corning C.S. NO.2-62, manf.,.. , red by 
the Corning Glass Works, Corning, New York) from a tungsten-rilament 
lamp operated at a color temperature of 2870 0 N. rhe value of light 
flux incident on the filter is 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as anode. 

See Spectral. Characteristic of 28 70° 0 Light Source and Spectral 
Characteristic of Light from 2870 0 1 Source after passing through 
!,dicated Red Filter at front of this Section. 

M At a tune temperature of 25° C. Dark current may be reduced by use of 
, refrigerant. 

n Measured between 10 per cent and 90 per cent of maximum anode- pulse 
heignt. This anode- pulse rise time isprimarily a function of transit-
time variation and ismeasured under conditions with the incident lioht 
fully illuminating the photocathode. 

P The electron transit time is the time interval oetween the arrival of 
s delta function light pal seat the entrance window of the tube and the 
time at which the output pulse at theanodeterminal reaches peak amplitude. 
Ihe transit time is measured under conditions with the incident light 
fully Illuminating the photocathode. 
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OPERATING CONSIDERATIONS 

The operating stabzlity of the 4463 is dependent on the 

magnitude of the anode current and its duration. When the 4463 

is operated at high average values of anode current, a drop 

in sensitivity ( sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After a 

perio.0 of idleness, the 4463 usually recovers a substantial 

percentage of such loss in sensitivity. 

It is recommended that the average anode current be well 

below the maximum- rated value of I milliampere when stability 

of operation is important. When maximum stability is required, 

the average anode current should not exceed 10 mieroamperes. 

ElectrostatIc and/or magnetic shielding of the 4463 may 

be necessary. 

Adequate shielding should be provided to prevent extraneous 

radiation from reaching any part of the 4463. 

The high voltages at uhich the .7463 is operated are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming incontact with these high 

voltages. Precautions should include the enclosure of high_ 

potential terminals and the use of interlock switchesto break 

the primary circuit of the high-voltage power supply when 

access to the apparatus is required. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 
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FACEPLATE— 
(SEE NOTE) 

PHOTOCATHODE--

BASE 
JEDEG GROUP S, 

NaB14-38 

2.00 2.06 -6« 
DIA. 

14_1.68 MIN. 
DIA. 

.4- 2.31 MAX. 
DIA. 

T16 
BULB 

4.87 
j. 9 

5.81 
MAX. 

92CS-11232R1 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 20 in any 

direction from the perpendicular erected at the center of 

bottom of the base. 

Note: Within 1.68" diameter, deviation from flatness of 

external surface of faceplate will not exceed 0.010" from 

peak to valley. 
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SENSITIVITY AND CURRENT 
AMPLIFICATION CHARACTERISTICS 

DYNODE No. I-TO-CATHODE VOLTS • I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS * I/12 E 
ANODE-TO-DYNODE No.10 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No. I- TO-CATHODE VOLTS = 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS = 1/12 E 
ANODE-TO- DYNODE No.10 VOLTS • 1/12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 

TUBE TEMPERATURE = 25* C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 
DYNODE No. I-TO- CATHODE VOLTS = 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS = 1/12 E 
ANODE-TO-DYNODE No. I0 VOLTS = 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

• 

• 

• 

• 

• 

• 

DYNODE No.1-70-CATHODE VOLTS • 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5 

STAGE • 100 
ANODE-TO-DYNODE No.I0 VOLTS • 100 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE-CURRENT CHARACTERISTICS 

DYNODE No. 1-TO-CATHODE VOLTS. AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS . 125 
ANODE-TO-DYNODE No.I0 VOLTS • 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. IFOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
2 

100 
e  
6 

0 

i 

DYNODE  No.1—TO—CA 
l 

T HoDE 
VOLTs.375 

250--

10 

10 15 

MAGNETC FIELD INTENSITY— GAUSS 
20 

92CS-1123662 

DYNODE No. I-TO- CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 125 
ANODE-TO-DYNODE No.I0 VOLTS . 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX.1FOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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Multiplier Phototube 
S-20 RESPONSE 

10-STAGE, HEAD-0N, VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, and Scintillation-
Counter Equipment Requiring Low- Dark Current and High 
Sensitivity Over aWide Spectrum(Bluethrough Near- Infrared). 

General: 

Spectral Response  S-20 
iJ2iuelength of .51 Trim Roc8ns, ..... 'S 102 ung .1 rorro 
Catnode. :,emitransparnnt   (Muitialkaii) 

'han,  Flat, Circular 
7ini ,fum ama ". 27 sq. in. 
miniinuR di meter   2.S9 in. 
  lime Classa 

Index of refraction at 5893 ang , t romo 1.'1 
Dynode MateriH  copoor-8,ryllium 
Direct lnterelectrode Capacitances ( Appro,.i: 

Anode to dynode NO .10 7 pf 
oc, ail other electrode ,  8.5 pf 
Overnill Length   6.31" 

'r mted Longth  
Vanimum Hameter 
Operating conitior 
Weight iAppror.)   7 07 
Rulb  J24 
Socket  Cinchb No. sPls, or equivalent 
Magnetic Shield confection Mica Co. c, or equivalent 
Base Medium-Shell Diheptal 14- Pin 

1JEDEC Group 5, No.R14-45) Non-hygroscopic 
Basing Designation for ROTrom viEA   14AM 

Pin 1 - Dynode No.1 
Pi r - Dynode to.: 
bin 3- Dynode No.3 
Pin 4 - Dynode No.4 
Pi r - Dynode No.5 DY5 
Pin 6- Dynode No.6 
Pin 7 - Dynode No.7 Ott 
Pin 8- Dynode No.8 
Pin "J - Dynode No.9 DY3 
Pin 10- Dynode No.10 DY2 METAL 
Pin 11 -Anode • DY1 COLLAR 
Pin 12- Do Not Use DIRECTION OF LIGHT: 
Pin 13- Focusing Electrode INTO END CW BULB 

Pin 14 - Photocathode 
Metal 
Collar- Do Not Use 

DYE, 
DY7 DY8 

n.38" 1 0 18" 
3  06" 

 Any 

DYg 

DY10 

IC 
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Maximum Ratings, Absolute—Maximum Values: 

DC Supply Voltage: 
Between anode and cathode  
Between anode ani dynode 110.10 ... 
Between consecutive dynodes  
Between dynode No.1 and cathode  
Between focusing electrode and cathode   

Average Anode Current °   
Ambient Temperature  

2500 mag. volts 
300 max. volts 
300 max. volts 
600 max. volts 
600 max. volts 
1 max. ma 

85 max. °C 

Characteristics Range Values: 

Under conditions with oc supply voltage 1E/ across a 

voltage divider providing 1/6 of E between cathode 
and dynode No.1; 1/12 of E for each succeeding dynode 

stage; and 1/12 of E between anode and dynode No. 10. 

Eocusing-electrocie voltage is adjusted to that value 

oetween 50 and 100 per cent of dynode-No. I potential 
Ireferredtocathode) which provides maximum anode current. 

With E . 2000 volts (ExcePt as noted) 

Nin. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms  1.1 x104 a/w 

Cathode radiant, 
at 4200 angstroms. . - 6.8x 10-2 - a/w 

Luminous, at 0 cps. . 12 25 240 a/1m 
Cathode luminous: 

With tungsten 
light source. . . 1.2 x 10-4 1.6x 10-4 a/lm 

With blue light 
source"  5 x10-8 a 

With red light 
source."  3 x10-7 - a 

Current Amplification. 1.6 x105 
Equivalent Anode-

Dark-Current Input 
at a luminous sensi-
tivity of 12 a/lm° . 4 x10-1° 1 x10-9 lm 

Equivalent Noise Input - 3.8x 10-12 lm 
Anode-Pulse Rise Time 1.16 x10-8 - sec 
Electron Transit Timen 5.8x 10-8 - sec 

With E = 1500 volts (ExcePt as noted) 

Nin. TyP. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms  

Cathode radiant, 
at 4200 angstroms. . 

Luminous, at 0 cos°. . 

2.1 x103 a/w 

6.8x 10-2 a/w 
5 a/lm 

RADIO CORPORATION OF AMERICA 
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TYP. Max. 

Cathode luminous: 
With tungsten 

light source f  1.2 x 10-4 1.6 x10-4 - a/lm 
With blue light 

it.ourcpgt h  5 x 10-8 
With red .light 

sourceit k  3 x10-7 
Current Amolificdtion. 3.1 x 104 
Equivalent Anode—Dark 
Current Input it a 

luminous sensitivity 
'of 12 ail me   - 4 x 10-1G 1 e 10-9 im 

• Corning 90.0080 made by Corning Glass Works. Corning, New vork, or 
equivalent. 

Made Dy cinch Manufacturing company, 1026 South Homan Avenue, Chicago 
2,, Illinois. 

C Magnxtix shielding material in the fx,rm of foil or tape as availa:le 
from the Magnetic Shield 01,ision, Perfection Mica Company, 132? North 
Ellston. Chicago 24. Illinoi ,, on ,.puivalent. 

d Averaged over any interval of 30 seconds manieur. 

e Under the following conditions: rho light source is a tungsten- filament 
lamp having a lime-glass envelope. It is operated , t : temperature 
of 28700 K and a light input of 1 microlumen is us,d. 

Under the following conditions: the lignt SOUFU, ro r ., up,ten-frlamput 
lamp having alime-glass envelope. It isoperatudx: a mIen t,mperature 
of 2870. K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrod ,, c,, He,ted as anode. 

g under the following conditions: Light in,idx,t pn the cathode is 
transmitted through a blue filter ( Corning. C.S. No.5-58 polished to 
1/2 stock thicknesx--manufactured by the ( urniru,, Glas, Works, Corning. 
sew cork) from a t ungst en- f i lanent lamp operated cl a color temperature 
of 2870° K. The value of light flux incident no the filter is 0.01 
lumen and 200 volts are applied between cathode and all other electrodes 
connected as anode. 

h See Spectral Characteristic pf 2870° K Light Source and Spectra/ Char-
acteristic ofLight fro, 287C" K Source after Passing through Indicated 
Blue Filter at front of tri. Section. 

J , roder the following conditions: Light incident un the cathode is 
transmitted throug, a reo filter ( rorni'ila C.S. manufactured by 
the Corning Glass works, Corning, New York) from a tungsten- filament 
lamp operated at a color temperature of 28700 K. The valut of light 
flue incident on the filter is 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as anode. 

See Spectra/ Characteristic cl 2870° I( Light Source and Spectra/ Char-
acteristic of tight from 2870° A' Source after passing through indicated 
Red Filter at front of this Section. 

m a t a tube temperature of 25 0 C. Dock current ma, ,- 'educed by use of 
à refrigerant. 

n Measured between 10 per cent and 90 per cent of movimun anode- pulse 
height. This anode-pulsa rise time is primarily a fun,ticn of transit-
time variation and is measured under conditions with the incident light 
fully illuminating the photocathode. 

P The .,1e.tron transit time is the time interval between the arrival of 
a delta function light pulse at the entrance window of the tube and the 
time at which the output pulse at the anode terminal reachespeak amplitude. 
The tran,it time is measured under conditions with the incident light 
fully illuminating the phot ,cathode. 

OPERATING CONSIDERATIONS 
It is recommended that the average anode current be uelI 

below the maximum- rated value of I milliampere when stability 

of operation is important. When maximum stability is required, 

the average anode current shpuld ,, c't exceed IC microampere3. 

Electrostatic and/or magnetic shleld:ng ofthe d464may be 
necessary. 
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4464 
lequate shielding should be pro,ided toprevent hstraneoos 

ucicu, .,rom ,eachirg any i-.art of 4464. 

The operating stability of the 4464 is dependeht on the 

-agnitudeof the anode curreht and its duration. hhpn the 444 

s operated at nigh average values of anode current, a nrcr 

in sensitivity lsometimes called fatigue) may be expected. 

The extent of the drop below tee tabulated sensitivity sales 

depends on the severity of the operating conditions. After a 

period of idleness, tee 4464 usually recovers a substantial 

percentage of such loss in sensitivity. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
shown under Type 4463 also applies to Type 4464 

PHOTOCATHODE 

_ j_ 

J-24 
BULB 

METAL COLLAR 

BASE 
JEDEC GROUP 5 

No. 1314-45 

3.00 3.06 
DIA. 

2.59 
MIN. DIA. 

2.38 MAX. 
DI A. 

FACE PLATE 
,/ (SEE NOTE) 

.75R. 

5.38 
£.18 

6.31 
MAX. 

92C5-12319 

DIMENSIONS IN INCOES 

Center line of bulb will not deviate more than 20 in any 

direction from the perpendicular erected at the center of 

bottom of the base. 

NOTE: Within 2.59" diameter, deviation from flatness of 

external surface of faceplate will not exceed 0.010.from 
neak to valley. 

RADIO CORPORATION OF AMERICA 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE No .1-70-CATHODE VOLTS = 250 
EACH SUCCEEDING DYNODE-51AGE VOL1S = 125 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 

o 

- 

_J— 

rcr 

1 

0 
'0 

ANODE MICROAMPERES 
92CM-123IC 
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4464 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
DYNODE No. I-TO-CATHODE VOLTS • I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS 81/12 E 
ANODE-TO-DYNODE No.I0 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No. 1-1 0-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE No.10 VOLTS +. 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 287e K. 

TUBE TEMPERATURE • 25• C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No. 1- TO-CATHODE VOLTS . 1 /6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS.I/12 E 
ANODE-TO-DYNODE No.I0 VOLTS.I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

16.
4.
 

,,
,T
I
M
E
-
SE
CO
ND
S 
a
 

co
 

 

.. 
TRANSIT TIME 

RISE TIME 

800 1000 1500 2000 
SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 

2500 

92CS-12314 

RADIO CORPORATION OF AMERICA DATA 4 
Electronic Components and Devices Harrison. N. I. 8-64 



4464 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT 
AS A FUNCTION OF DYNODE-No.5 VOLTS 
DYNODE No.I-TO-CATHODE VOLTS• 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5 

STAGE • 100 
ANODE-TO-DYNODE No.I0 VOLTS • 100 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 00 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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• 

• 

• 

• 

• 

• 

TYPICAL EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT 

DYNODE No. 1-70-CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE vOLIS.'12 
ANODE-TO-DYNODE No.I0 VOLTS.125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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TYPICAL EFFECT OF MAGNETIC FIELD 
ON ANODE CURRENT 

DYNODE No.1-70-CATHODE VOLTS.AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.I25 
ANODE-TO-DYNODE No.I0 VOLTS.125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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Multiplier Phototube 
S-20 RESPONSE 

10-STAGE, HEAD-0N VENETIAN-BLIND-TYPE 
FLAT-FACEPLATE TYPE DYNODE STRUCTURE 

For Photometry, Flying-Spot Scanning, and Scintillation-Coun-
ter Equipment Requiring Low-Dark Current and High Sensitivity 
Over aWide Spectrum ( Blue Visible Well into Near Infrared). 

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   1200 i 500 angstroms 
Cathode, Semitransparent   K-Na-Cs-Sb ( Multialkalil 

Shape Flat Circular 
Minimum area   15.1 sa.in. 
Minimum diameter   4.38 in. 

Window  Lime 61assa 
Index of refraction at 5893 angstroms  1.51 

Dynode Materiel  Copper-Beryllium 
Direct Interelectrode Capacitances ( Approx.: 

Anode to dynode No.10  7 pf 
Anode to all other electrodes  8.5 pf 

Maximum Overall Length 7  69" 
Seated Length 6  75" ± 0.19" 
Maximum Diameter 5  31" 
Operating Position Ary 
Weight ( Approx.)   1 lb 7 oz 
Bulb  J42 
Socket   Cincha No.3M14,or equivalent 
Magnetic Shield  Perfection Mica Co. c,or equivalent 
Base  Small-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-45), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AM 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3- Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.8 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 
Pin 12- Do Not Use 
Pin 13- Focusing Electrode 
Pin 14- Photocathode 
Metal 
Collar- Do Not Use 

DY3 

DY2 G COLLAR METAL 

*DY1 K n 
DIRECTION OF LIGHT: 
INTO END OF BULB 

RADIO CORPORATION OF AMERICA 
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4465 
Maximum Ratings, Absolute-Maximum Values: 

DC Supply Voltage: 
Between anode and cathode  
Between anode and dynole No.10   
Between consecutive dynodes  
Between dynode No.1 and cathode  
Between focusing electrode and cathode   

Average Anode Current d   
Ambient Temperature  

2500 max. volts 
300 max. volts 
300 max. volts 
600 max. volts 
600 max. volts 
1 max. ma 

85 max. °C 

Characteristics Range Values: 

Under conditions with dc supply voltage ( E) across a 
voltage divider providing 1/6 of E between cathode and 
dynode No.); 1/12 of E for each succeeding dynode stage; 
and 1/12 of E between dynode No.10 and anode. Focusing. 
electrode voltage is adjusted to that value between 50 
and 100 per cent of dynode-No.1 potentiel ( referred to 
cathode) which provides maximum anode current. 

With E = 2000 volts (Except as noted) 

Nin. TyP. Max. 
Sensitivity: 

Radiant, at 4200 
angstroms  1.1 x 104 a/w 

Cathode radiant, 
at 4200 angstroms. - 6.8x 10-2 - a/w 

Luminous, at 0 cps. 12 25 240 a/lm 
Cathode luminous: 

With tungsten 
light source. . 1.2 x 10-4 1.6x 10-4 a/lm 

With blue light 
sourceg.h  5 x 10-8 a 

With red light 
source-1, h  3 x 10-7 - 

Current Amplification. - 1.6 x 105 
Equivalent Anode-Park-

Current Input at a 
luminous sensitivity 
of 12 a/le  4 x 10-10 1 lb-9 lm 

Equivalent Noise Input - :,.8 x 10-12 lm 
Anode-Pulse Rise Ti me x • 1.65 x 10-8 sec 
Electron Transit Timen - 9.3 x10-8 sec 

Iii th E = 15oo volts (Except as noted) 

Min. TYP. Max. 

Sensitivity: 
Radiant, at 4200 

angstroms  
Cathode radiant, 

at 4200 angstroms. . . 
Luminous, at 0 cps. . . 

a/w 

a/w 
a/lm 

RADIO CORPORATION OF AMERICA 
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Mzn. Ty. Max. 

Cathode luminous: 
With tungsten 

light source   1.2 x 10-4 1.h x 10-4 
Nith blue light 

sourceg. h  5 x 10-8 
With red light 

sourcej ,k  3 x10-7 
Current Amplification. - 3.1 x 1- 04 
Equivalent Anode-Dark-

Current Input at a 
luminous sensitivity 
of 12 allmm  - 4 x 10- IC 1 x 10-9 

a 

a Corning No.0080 made by Corning Glass Works, Corning, New torn, or 
equivalent. 

Made by Cinch Manufacturing Company, 1026 South Homan avenue. Chinage 
24, Illinois. 

C Magnetic shielding material in the form of foil or tape as available 
from the Magnetic Shield Division, Perfection Mica Company, 1322 North 
Ellston, Chicago 24, Illinois, or equivalent. 

d Averaged over any interval of 30 seconds maximum. 

e under the following conditions: The light source is a tungsten- filament 
lamp haying a lime -glass envelope. It is operated at a color temperature 
of 2870 6 and a light input of 1 microlumen is used. 

Under the following conditions: Thelight source isa tungsten- filament 
lamp havingalime -glass envelope. It is operated ata color temperature 
of 2870 ° X. The value of light flan is 0. C'1 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

g Under the following conditions: Light incident en the cathode is 
transmitted through a blue filter ( Corning C. S. No. S-58 polished to 0/2 
stock thickness—manufactured by the Corning Glass works, Corning, Nev, 
York) from a tungsten- filament lamp operated at a color temperature 
of 2870 0 K. The value of light flux incident on the filter iS 0.01 
lumen and 200 volts are applied between cathode and all other elegtrodes 
connected as anode. 

h See Spectral Characteristic of 2870° 0 Light Source and Spectral Char-
acteristic of Light !row 2870° 0 Source after Passing through Indicated 
Blue Filter ar front of this Section. 

j Under the following conditions: light incident ca the cathode is 
transmitted throughared filter ( Corning C.S. No.2-62. manufactured DY 
the Corning Glass Works. Corning, New York) gros a fungsten-filament 
lamp operated at a color temperature of 2870 K. The value of light 
flux incident on the filter is 0.01 lumen and 200 volts are applied 
between catnode and all other electrodes connected as anode. 

See Spectral Characteristic of 2870' K Light Source and Spectral Char-
acteristic of Light fro« 28707 K Source after passing through Indicated 
Red Filter at front of this Sr, lion. 

M At a tube temperature of 25 0 C. Dark current may be reduced by use of 
a refrigerant. 

n Measured between 10 per cent and 90 per cent of maximum anode-pulSe 
height. This anode-pulse rise time is primarily a function of transit-
time variation and is measured under conditions with the incident light 
fully illuminating the photocathode. 

e The electron transit time is the time interval between the arrival of a 
delta function light pulse at the entrance window of the tube and the 
time at which the output pulse at the anode terminal reaches peak 
amplitude. The transit time is measured under conditions with the 
incident light fully illuminating the photocathode. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE 

is shown at the front of this Section 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
shown under Type 4463 also applies to Type 4465 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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5.25 '1.06 DIA. 

4.38 MIN. DIA. ---11 --(SEE NOTE) 
FACEPLATE 

PHOTOCATHODE 

3.50 
±. 9 

J42 BULB 

L97 

6.75 
±.19 

75 R. 

2.001%06 

METAL 
COLLAR 

BASE 
JEDEC GROUP 5 

No. BI4-45 

DIA. 
2.38 MAX. 

7.69 
MAX. 

92CS-12320 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2° in any 

direction from the perpendicular erected at the center of 

bottom of the base. 

NOTE: Within 4.38" diameter, ,deviation from flatness of 

external surface of faceplate will not exceed 0.010. from 

peak to valley. 

RADIO CORPORATION OF AMERICA 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE No.I-TO-CATHODE VOLTS • 250 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 287O 1< 
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4465 
SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 
DYNODE No. I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS a 1/12 E 
ANODE-TO-DYNODE No.10 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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4465 
TYPICAL OUTPUT CURRENT AS A FUNCTION OF 

DYNODE-No.5 VOLTS CHARACTERISTIC 
DYNODE No.1-70-CATHODE VOLTS • 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5 

STAGE • 100 
ANODE-TO-DYNODE No.I0 VOLTS • 100 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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4465 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No. I- TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO- DYNODE No.10 VOLTS • 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 

TUBE TEMPERATURE • 25° C 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 

4 

DYNODE No.1- TO -CATHODE VOLTS : 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS•I/12 E 
ANODE - TO-DYNODE No.I0 VOLTS . 1/12 E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE-
TWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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4465 
TYPICAL EFFECT OF MAGNETIC FIELD ON 

ANODE CURRENT CHARACTERISTIC 
DYNODE No.1-TO-CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS.125 
ANODE -TO-DYNODE No.I0 VOLTS . 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND roo PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. IFOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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DYNODE No.I-TO-CATHODE VOLTS = AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS.125 
ANODE- TO- DYNODE No.I0 VOLTS . 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFEERED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. I
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4492 
Image Orthicon 

Magnetic Focus 4- 12- Inch Dia. Magnetic Deflection 

For use in the luminance channel of suitably designed 
4-tube color TV cameras in studio or outdoor service 

GENERAL 

Heater, for Unipotential Cathode: 
Voltage (AC or DC)  6.3 ± 10% V 

Ash Current at 6.3 volts  0.6 A 
ger Direct Interelectrode Capacitance: 

Anode to all other electrodes  12 pF 
Target-to-Mesh Spacing 0  002 in 
Spectral Response  S-10 
Wavelength of Maximum Response. 4500 ± 300 angstroms 

e
Photocathode, Semitransparent: 
Rectangular image (4 x 3 astlect ratio): 

Useful size of   1.6 in max. Diagonal 
Note: The size of the optical image focused on the photo-
cathode should be adjusted so that its maximum diagonal 
does not exceed the specified value. The corresponding 
electron image on the target should have a size such that 
the corners of the rectangle just touch the target ring. 

Orientation of. ... Proper orientation is obtained when the 
vertical scan is essentially parallel to the plane passing 
through the center of the faceplate and the grid-No.6 
terminal. The horizontal and vertical scan should start 
at the corner of the picture between the grid No.6 and 
the photocathode terminals. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  19.375 in ± 0.310 in 
Greatest Diameter of Bulb  4.500 in ± 0.094 in 
Envelope Terminals 5 

e End Base   Small-Shell Diheptal 14-Pin Base 
(JEDEC Group 5, No.B14-45) 

Socket   Cinch Part No.3M14, or equivalent 
Operating Position . . . The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 
any other position where the axis of the tube with the base 
up makes an angle of less than 200 with the vertical. 

e
Weight ( Approx.)  2.3 lb 
Minimum Deflecting-Coil Inside Diameter  3.2 in 
Deflecting-Coil Length  7 in 
Focusing-Coil Length   15 in 
Alignment Coil: 
Position on neck. .. . Centerline of magnetic field should be 

located 9.25" from the flat area of the shoulder. 

e MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 
Photocathode: 
Voltage  -700 max. V 
Illumination  50 max. fc 

Electronic 

Components 
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4492 
Operating Temperature: b 
Any part of bulb   65 max. °C 
Of bulb at large end of tube ( Image section) 35 min. 01111, 

Temperature Difference: 
Between image section and any part 
of bulb hotter than image section   5 max. °C 

Grid-No.6 Voltage  -700 max. V 
Target Voltage: 
Positive value   10 max. ‘,/,  
Negative value  10 max. 

Field-Mesh Voltage c  30 max. VW 
Grid-No.5 Voltage  300 max. V 
Grid-No.4 Voltage  350 max. V 
Grid-No.3 Voltage  400 max. V 
Grid-No.2 & Dynode-No.1 Voltage  350 max. V 
Grid-No.1 Voltage: Negative bias value. 125 max. 4 

Positive bias value. 0 max. 

Voltage Per Multiplier Stage   350 max. V 
Anode-Supply Voltaged  1650 max. V 
Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. . . 125 max. V 
Heater positive with respect to cathode . . . 10 max. V 

TYPICAL OPERATING VALUES° 

Photocathode Voltage   -600 V 
Grid-No.6 Voltage (Image Focus) 
Approx. 70% of Photocathode Voltage f. -370 to -470 V 

Target Voltage Above Cutoff 9  2.3 V 
Field-Mesh Voltage c   15 to 25 V 
Grid-No.5 Voltage ( Decelerator)  40 V 
Grid-No.4 Voltage ( Beam Focus)   70 to 90 V 
Grid-No.3 Voltageh   250 to 275 V 
Grid-No.2 & Dynode-No.1 Voltage  280 V 
Grid-No.1 Voltage for Picture Cutoff  -45 to - 115 Al) 
Dynode-No.2 Voltage  600 
Dynode-No.3 Voltage  800 V 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage  1200 V 
Anode Voltage   1250 V 
Recommended Target Temperature Range b  35 to 45 °C 
Minimum Peak-to-Peak Blanking Voltage .   5 

V. Field Strength of Focusing Coil:i 
At center of scanning section (Approx.). . 60 G 
In plane of photocathode ( Approx.)   120 G 

Field Strength of Alignment Coil   0 to 3 G 

PERFORMANCE DATA 
With conditions shown under Typical Operating Values e 
including Recommended Target Temperature Range; 
target voltage adjusted to 2.3 volts above cutoff; with 
camera lens set to bring picture highlights a maximum 
of one stop over the knee of the light transfer charac-

DUCOZII Electronic DATA 1 
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4492 
teristic; and operation in a 525-line 60-cycle TV system. 

Typical 

ilk Signal-Output Current ( Peak to Peak)   20 µA 
Imp Ratio of Peak-to-Peak Highlight 

Video-Signal Current to RMS Noise 
Current for Bandwidth of 4.5MHzk   59:1k 

Photocathode Illumination at 28700K Required 
to bring Picture Highlights to the "Knee" 
of Light Transfer Characteristic  0.02 fc 

eAmplitude Response at 400 TV Lines 
per Picture Height ( Per cent of large-area 
black to large-area white lm  75 % 

Highlight Signal Variation 
(Per cent of peak signal)   15 % 

Background Signal Variation 
(Per cent of peak signal)   7.5 % 

b Operation outside of the Recommended Target Temperature 
Range shown under Typical Operating Values will not 
damage the 4492 provided the Maximum Temperature Ratings 
of the tube are not exceeded. Optimum performance, how-
ever, is only obtained when the tube is operated within 
the Recommended Target Temperature Range. 

C With respect to grid No.4. 

C' Dynode-voltage values are shown under Typical Operating 
Values. 

e With 4492 operated in RCA TK-42 camera at fixed photo-
cathode voltage. 

f  Adjust for optimum focus. 

9 The target supply voltage should be adjustable from -5 to 
• +5 volts. 
" Adjust to give the most uniformly shaded picture near maxi-
. mum signal. e I Direction of current should be such that a north-seeking 
pole is attracted to the image end of the focusing coil, with 
the indicator located outside of and at the image end of the 
focusing coil. 

k Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, bandwidth, 
system line number and frame time, and the choice of refer-
ence signal black level. Two common test conditions and 
resultant difference in signal-to-noise ratio are shown on re-
verse side. Method A Method B 

Bandwidth 4.5 MHz 5.1 MHz 
Scan Line Number 525 625 
Field Rate 60 50 11, Black Level Picture Black "Capped" Black 
Target Voltage 2.3 V 3.0 V 
Signal-to-Noise Ratio 59:1 83: 1 
m Measured with amplifier having flat frequency response. 

• 
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TERMINAL DIAGRAM ( Bottom View) 
oIRECTION OF LiGHT: PERPENDICULAR TO 

LARGE END Or TUBE 

DY2 

PC 

Gs 

FIELD 
MESH 

G6 

GA 

TARGET 

G 

ENVELOPE TERMINALS 
Terminal Over l'in 2 - Field Mesh 

'rennin:II Over l'in 4 - Photocathode 

Terminal On Side 
Of Envelope 
Opposite Base Key - Grid No.ti 

Terminal Over l'in il - Grid No.5 

Terminai Over l'in 11 - Target 

DIMENSIONAL OUTLINE 

r-DM. 4.002 - 015 

11 

VIBRATION-
ABSORBING 

TAPE 
DO NOT 
REMOVE 

LIGHT 
SHIELD 
COATING 

5.781 

±.01S 

.-1-75T 2 
MAX. 

19.375 
  8.310 

4 

3.n5 
é.060 
DIA. 

3.6 
I SMALL-SHELL 

  14-PIN BASE 
DINEPTAL 

JEDEC GROUP 5. 
NI 914-45 

92Cs-10611112 

SMALL-SHELL 
DIHEPTAL 
14- PIN BASE 

l'in 1 - Heater 

l'in 2 - Grid No.4 

Pin 3 - Grid No.:1 

4 - Internal 
Connection— 
Do Not Use 

l'in - Dynode No.2 

l'in 0 - Dynode No.4 

l'in 7 - Anode 

l'in 8 - Dynode No.5 
l'in 9 - Dynode No.:3 

l'in 10 - Dynode No.l. 
Grid No.2 

l'in 11 - Internal 
Connect ion— 
Do Not [ se 

l'in 12 - Grid No.1 

Pin 1:1- Cathode 

l'in 14 - Heater 

VIBRATION-ABSORBING 
T PS 

DO NOT REMOVE 

DETAIL OF ENVELOPE 
TERMINALS 

2 HOLES. 180' APART. 
.31101A. 

ENLARGED BOTTOM VIEW 

Dimensions in Inches 
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4493, 4494, 4495 

Vid icon s 
1- Inch Piometer 

Electrostatic Focus Magnetic Deflection 

For use in the chroma channels of suitably designed 

color TV cameras in live pickup service 

GENERAL 

Overall Length  6.25 in ±0.10 in 
Greatest Diameter  1.125 in ±0.010 in 
Bulb Diameter   1.025 in ±0.003 in 
Faceplate Thickness  0.094 in ±0.012 in 
Direct Interelectrode Capacitance:a 

Target to all other electrodes   5.0 pF 
Focusing Method  Electrostatic 
Deflection Method  Magnetic 
Heater Power  0.6 W 
Photoconductive Layer: 

Maximum useful picture size 0  192 in x 0.256 in 
Orientation of quality rectangle—Proper orientation is ob-

tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane pass-
ing through the tube axis and short index pin. 

Base   Small-Button Ditetrar 8-Pin, (JEDEC No. E8-11) 
Socket   Cinch No. 133-98-11-015, or equivalent 
Weight   2.8 oz 
Operating Position   Any 

ABSOLUTE MAXIMUM RATINGS 

Grid-No. 6 & Grid-No. 3 Voltagea 1200 max. V 

Grid-No. 5 Voltage c  750 max. V 
Grid-No. 4 Voltage   400 max. V 
Grid-No. 2 Voltage   850 max. V 
Grid-No. 1 Voltage: 

Negative bias value  300 max. V 
Positive bias value  0 max. V 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode  125 max. V 
Heater positive with respect to cathode  10 max. V 

Heater Voltage  7 max. V 
Target Voltage  100 max. V 
Target Dark Current 0  05 max. mA 
Peak Target Currentd  0.4 max. ,À.A 
Faceplate: 

Illumination  1000 max. fc 
Temperature  71 max. OC 

UEDA Electronic Components 
DATA 1 
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4493, 4494, 4495 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 0.192 in x 0.256 in 
Faceplate Temperature of 250 to 300 C 

For All Types 

Grid-No. 6 ( Decelerator) & Grid-No.3 Voltage   750 V 
Grid-No.5 Voltage  250 to 315 V 
Grid-No.4 (Beam-Focus Electrode) Voltage.. .   100 to 125 V 
Grid-No.2 ( Accelerator) Voltage   100 to 300 V 
Grid-No.1 Voltage  -20 V 

4493 4494 4495 
(Red) (Green) ( Blue) 

Illuminatione   4.5 4.5 4.0 fc 

Signal Output Currentf 0.060 0.060 0.020 PA 

Signal-to-Dark Current 

Ratio(   6:1 6.1 4:1 

Typical Resolution:f 

Center   500 500 500 TV lines 

Corner   400 400 400 TV lines 

Amplitude Response to a 
125 TV Line Square-
Wave Test Pattern at 
Center of Picturef . . 60 60 60 

Average "Gamma" of 
Transfer Characteristicf 0.65 0.65 0.65 

Lag - Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
after Illumination is 
Removed(   12 12 10 % 

°This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the de-
flecting-yoke assembly. The resistive component of the out-
put impedance is in order of 100 megohms. 

cThe maximum voltage difference between grids No.6 & 3 and 
No.5 should not exceed 750 volts. 

dVideo amplifiers must be designed properly to handle peak 
target currents of this magnitude to avoid amplifier overload 
or picture distortion. 

eUnder the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is oper-
ated at a color temperature of 31000 E. These illumination 
values are incident on the filters shown in ( f) which are in-
terposed between the light source and tube faceplate. 

e 

e 
Electronic DATA 1 
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4493, 4494, 4495 

These characteristics are measured using the following stan-
dard optical filters, or equivalent: 

For type 4493 (Red) - Wratten No.25 ( A) with 
2 Fish-Shurman No. IR650 

For type 4494 (Green) - Wratten No.58 with 1 
Fish-Shurman No. IR650 

For type 4495 ( Blue) - Wratten No.47 with 1 
Fish-Shurman No. IR650 

BASING DIAGRAM ( Bottom View) 

Pin 1 - Heater 

Pin 2 . Grid No.1 

Pin 3 - Grid No.4 

Pin 4 - Grids No.3 
& No.6 

Pin 5 - Grid No.2 

Pin 6 - Grid No.5 

Pin 7 - Cathode 

Pin 8 - Heater 

Flange -Target 

Short Index Pin - 

Internal 
Connection— 
Make No Connection 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

8LN 
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4493, 4494, 4495 

DIMENSIONAL OUTLINE 

1.125" . 835" 
0i0" '3.035" 

FACEPLATE 

6.25" 
:Jo" 

MASKED PORTION 
OF FACE 

(SEE NOTE 

METAL 
TARGET 
FLANGE 

1.025".:t .003" 

.375" 
(SEE NOTE 2) 

BASE 
JEDEC No. E8— II 

g2cs -11592 

Note 1: Straight Sides Of Masked Portions Are Parallel To 
The Plane Passing Through Tube Axis And Short Index Pin. 

Note 2: Within This Distance, Diameter Of Bulb Is 1.025" + 
0.003-0.030': 
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4500 

Vidicon 
MAGNETIC FOCUS MAGNETIC DEFLECTION 
1- INCH DIAMETER HIGH SENSITIVITY 

For Use in Applications Where Scene Motion IA 

Limited and for Slow- Scan TV Pickup Service 

GENERAL 

Heater, for Unipotential Cathode 
(nitage ' 6  3 ± 10% V 

6 
Direct Interelectrode Capacitancea 

j• 4  6 PF 
Spectral Response See Typical Spectral Re.pon.y 
Photoconductive Layer 0  62 inch 
Maximum useful di(igonal of rectangle 
iruile ( 4 (‹ 3 (-pf-iii,t 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   6.25 , 0.25 inch 
Greatest Diameter  1.125 , 0.010 inch 
Operating Position   Any 
Weight ( Approx.) 
Bulb 

Focusing Coil  Cleveland Electronics" No.VF-115-5, 
or equivalent 

Deflecting Yoke Cleveland Electronics" No.VY-III-3, 
or equivalent 

Alignment Coil   Cleveland Electronics" No.VA-II8, 
or equivalent 

Socket  Cinch' No.54A18088, or equivalent 
Base  Small- Button Ditetrar 8- Pin, ( JEDEC No.E8-II) 

BASING DIAGRAM ( Bottom View) 

o 

2 oz 
T8 

Fin 3-Inter 
Do No! 

Pin 4- Internal Connt-ctio--
Do Not Use 

Pin 5- Grid No.2 
Pin 6- Grids No.3 an.: 
Pin 7- Cathode 
Pin 8- Heater 
Flange- Target 
Short Index Pin - 

Make ne - 

FLANGE 

TARGET 

IC 02 

H  SHORT H  

PIN 
IC 

DIRECTION OF LIGHT: 

INTO FACE END OF TUSE 

G 
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4500 

ABSOLUTE-MAXIMUM VALUES 

Fur r/ I/ •• qr,ant I 2 s h 

Grid-No.3 & Grid-No.4 Voltage  1000 V 
Grid-No.2 Voltage  750 V 
Grid- No. I Voltage 

  300 V 
0 V 

Peak Heater-Cathode Voltage 
125 V 
10 V 

Target Voltage   60 V 
Dark Current 0 I  A 
Peak Target Carrent  f 0 6  A 
Faceplate 

  1000 fc 
Temperature Range 

  -20 to 70 °C 
  -10 to 55 °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For Standard TV Scan Rates 

For scanned area I s 3/8 ineh.Faeeplate temperature of 30°C. 

Lou- High-
Voltage Voltage 

Operation Operation 

Grid-No.4 ( Decelerator) & 
Grid-No.3 ( Beam- Focus 
Electrode) Voltage  250h to 300 750 V 

Grid-No.2 ( Accelerator) 
Voltage   300 300 V 

Grid-No.I Voltage for 
Picture Cutoffj   -45 to - 100 - 45 to - 100 V 

Average "Gamma" of Transfer 
Characteristic  0.7 0.7 

Visual Equivalent Signal- to-
Noise Ratio ( Approx.)". . . . 300:1 300:1 

Lag' 
55 55 

Minimum Peak- to- Peak Blanking 
Voltage 

V 20 20  111) V 
75 75 

Limiting Resolution at Center 
of Picture 

600 700 TV 
)Lines 

Amplitude Response to a 400 TV 
Line Square-Wave Test Pattern 20 30 

• 

• 

Field Strength at Center of 
Focusing Coil"  40 60 G 

• 

• 
DATA I RADIO CORPORATION OF AMERICA 
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4500 

11/0 Peak Deflecting-Coil Current 

• 

• 

Low-

Voltage 

Operation 

High-

Voltage 

Operation 

185 375 mA 
25 43 mA 

Field Strength of Adjustable 
Alignment Coil   0 to 4 0 to 4 G 

Iterage-Ltght-Letel Operatton--1.0 Footcandle on Faceplate 

Faceplate Illumination ( Highlight)   I fc 
Target Voltage"  7 to 25 V 
Dark Current'  0.005 
Signal-Output Current' 

0.4 A 

Low-Lrght -Lerel Operatton--0.1 Footrandle on Faceplate 
Faceplate illumination ( Highlight)   0.1 fc 
Target Voltage"  15 to 45 V 
Dark Current'  0.02 A 
Signal-Output Current' 

0.16 _A 

TYPICAL OPERATION AND PERFORMANCE DATA 

For Slow-Scan Applications 

Typical Target Voltage   30 V 
Typical Dark Current   8 nA 
Typical Exposure   0.25 footcandle-

seconds 
Typical Signal Output 

• 

, 
Lag, or Residual Signal-Time to reach 5 per-
cent level   5 to 10 frames 

Amplitude Response to 400 TV Lines   50 -4 
Signal Storage--Time to decay to 50 per-
cent level  80 seconds 

160 nA 
70 nA 
30 nA 
19 nA 
10 nA 

a This capacitance which effectively "¡ the output impedance of the 4500. 
is inrreased when the tube is mounted in the deflerting-voke and 
focusing- coil assembly. The resistive component of the output impedance 
is in the order of Inb megohms. 

Orientation of quality rectangle is obtained «hen the horizontal scan 
is essentially parallel to the at sides ofthe masked portions of 

only and doesnotdefine the proper scanned area ot the photoronouctiye 
laver. 

C Made bylleveland Electroni,. Inc.. 1974 East ',1st Sc.  Cleveland Ohio. 

d llese components are chosen toprovide tube operation with minimum beam-
landing error. 

e Made hyCinch Manufacturing Corporation, Iti2o S. Homan Ave..11i,ago 24, 
Illinois. 

f Video ampltfters must bedesigned properly to handle target currents of 
this magnitude to avoid amplifier overload or pirtore distortion. 

0 RADIO CORPORATION OF AMERICA 
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4500 

g For conditions where " white light" isuniformly diffused overentire tube 
face. 

Definition, focus uniformity, andpicture quality decrease with decreasing 
grid- 0o.4 and grid-No.3 voltage. In general, grid-No.4 and grid-No.3 
should be operated above 250 volts. 

j With no blanking voltage on grid No. l. 

k Measured with high gain, low- noise, cascode.input-type amplifier having 
bandwidth of 5 %cis and a peak signal- output current of0.35 microampere. 
Because ch couine in such a system is predominately of the high- frequency 
type, the visual equivalent signal-to-noise ratio is taken as the ratio 
uf the highlight video- signal current to rms noise current, multiplied 
by a factor of 3. 

m Defined as the per cent of initial value of signal- output current 1,20 
second after illumination is removed. Values shown are for initial 
signal- output current of 0.3 microampere and a dark current of 0.02 
microampere. 

n The polarity of the focusing coil should be such that a north- seeking 
pole isattrected tothe image end ofthe focusing toil, with the indicator 
located outside of and at the image end of the focusing coil. 

P The target voltage for each 4500 must be adjusted to the value which 
gives the desired operating signal current. 

Indicated range for each type of service serves only to illustrate the operating 
target-voltage range normally encountered. 

r The deflecting circuits must provide extremely linear scanning for good black-
level reproduction. Dark-current signal is proportional to the scanning velocity. 
Any change in scanning velocity produces a black- level error indirect proportion 
to the change in scanning velocity. 

4 Defined as the component of the highlight target current after the dark- current 
component has been subtracted. 

OPERATING CONSIDERATIONS 

Target connection may be made by a suitable spring- finger 
contact bearing against the edge of the metal ring at the face 
end of the tube. 

Faceplate- temperature shouldnotexceed55°C (131°F), either 
during operation or storage of the 4500. Operation at a face-
plate temperature of about 30°C ( 86°F) is recommended. The 
4500 should be operated at a steady temperature to maintain 
dark current at apreselected level and thereby insure optimum 
and stable day-to-day operation. If temperature control can-
not be made in the camera installation, changes in target volt-
age may be required from time to time. The range of target 
voltage for various dark current levels is shown in Range of 
Dark Current, Individual 4500's will have substantially 
identical performance characteristics when operated with an 
identical value of dark current. 

Operation at higher electrode voltages may introduce 
additional beam- landing errors that may be partially compensated 
for by repositioning the deflecting components. Full compen-
sation may require the application of a modulating voltage of 
suitable waveform, at both horizontal and vertical scan rates, 

to the cathode, grid-No.1, and grid-No.2 of the 4500. 

Dos and Don'ts on Use of RCA-4500 

Dos 

I. Adjust camera scanning to utilize maximum useful area of 

photoconductive layer. 

2. Orient the vidicon so that horizontal scan is essentially 
parallel to the plane passing through tube axis and short 
index pin. 

DATA 2 RADIO CORPORATION OF AMERICA 
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4500 

Dos and Don'ts on Use of RCA-4500 

Dos 

3. Align electron beam. 

4. With lenscapped, adjust target voltage for each individual 
vidicon to the highest value that will still give uniform 
background. 

5. Match any visible raster pattern on photoconductive layer 
with new scan by reorienting the vidicon as required. 

6. Use only sufficient beam current to bring out picture 
highlights. 

7. Open lens iris or increase the scene illuminationto obtain 
the " snappiest" picture without noticeubl, ,mear from 
moving object,. Target voltage should be reduced if light 
on the tube and ,or resultant signal is excessive. 

8. Always cap lens when transporting camera ( see " Don'ts" 5). 

Don'ts 

I. Don't underscan the photoconductive layer. 

2. Don't change camera size and centering controls once the 
scanned area of photoconductive layer has been properly 
positioned. 

3. Don't rotate vidicon from its original operating position 
in deflecting yoke. 

4. Don't turn beam of vidicon on without normal scanning or 
remove scanning before beam of vidicon is turned off. 

5. DON'T ALLOW IMAGE OF THE SUN OR OTHER VERY INTENSE SOURCE 
OF ILLUMINATION TO RE FOCUSED ON PHOTOCONDUCTIVE LAYER AT 
ANY TIME. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 1. 



4500 

DIMENSIONAL OUTLINE 

1.125 .835 
t.010 ±.035 
DIA. 

6.25 
0.25 

92GS-949406 

FACEPLATE 
r—.050 (NOTE 21 

.125 

MASKED PORTION 
OF FACE 

(SEE NOTE I) 

METAL 
TARGET 
FLANGE 

1.020 
-.035 

DIA 

BASE 
JEDEC N2E8-I I 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are paral lel to the plane passing 
through tube axis and short pin. 

Note 2: Faceplate glass is Corning No. 7056 having a thirkness of 0.094 t 
0.012 inch. 

COMPONENT LOCATIONS 

2 FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92GS-1190001 
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4500 

Range of Dark Current 

I 

• 

• 

• 
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4500 

Light Transfer Characteristics 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2" e: 3/8" 
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4500 

Typical Persistence Characteristics 
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FACEPLATE TEMPERATURE • 30° C APPROX. 

STANDARD TV SCAN RATE 
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4500 

Typical Persistence Characteristics 

NUMBER OF FRAMES AFTER EXPOSURE 

92LM-1537 
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4500 

Typical Response to 400 TV Line Information 
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Typical Spectral Response 
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4503A 
Vidicon 

• 

• 

• 

Ruggedized, Magnetic- Focus, Magnetic- Deflection 
Type Having Separate-Mesh Connection for Compact 

TV Corneras Where Severe Shock and Vibration 

Conditions Exist 
GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)  6.3 + 10% V 

Current at 6.3 volts   0 3 A 

Direct Interelectrode Capacitance: ° 

Target to all other electrodes 4  6 pF 

Spectral Response   See RCA Type 11 Spectral 

Response at front of this section 
Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (4 x 3 
aspect ratio)   0.62 in 

Orientation of quality rectangle-Proper orientation is obtained 
when the horizontal scan is essentially parallel to the 
straight sides of the masked portions of the faceplate. The 
straight sides are parallel to the plane passing through the 
tube axis and short index pin. The masking is for orientation 
only and does not define the proper scanned area of the 
photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Overall Length 5  12" + 0.13"-0.06" 

Greatest Diameter   . 1.125" ± 0.010" 

Bulb   T8 

Bulb Diameter 1  025" + 0 003" 

Base   Small-Button Ditetrar 8-Pin, (JEDEC No.E8-11) 

Socket   Cinchb No.54A18088, or equivalent 
Deflecting Yoke-Focusing Coil-

Al ignment-Coi I Assembly   Cleveland Electronicsc d 
VYFA-355-2, or equivalent 

Operating Position   Any 

Weight ( Approx.)   2 oz 

ABSOLUTE MAXIMUM RATINGS 
For scanned area of I 2" x 3/8" 

Grid-No.4 voltage   1000 max. V 

Grid-No.3 Voltagef   1000 max. V 

MOM Electronic Components 
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4503A 
Grid-. .2 Voltage   350 max. V 

Grid- . 1 Voltage: 

Negative bias value   150 max. V • 
Positive bias value   0 max. V 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with 
respect to cathode   10 max. V 

Target Voltage   100 max. V 

Dark Current   0.25 max. µA 

Peak Target Currentg   0.75 max. µA 

Faceplate: 

Illumination'  5000 max. fc 

Temperature. 71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" 

Faceplate Temperature of 30° to 350 C and 

Standard TV Scanning Rate 
Low- High-
Voltage Voltage 
Mode Mode 

Grid-No.4 ( Decelerator) 
Voltagef 500 900 V 

Grid-No.3 ( Beam-Focus 
Electrode) Voltagef   300 540 V 

Grid-No.2 ( Accelerator) 
Voltage 300 300 V 

Grid-No.1 Voltage for 
Picture Cutoff i   -65 to-100 -65 to- 100 V 11) 

Average "Gamma" of Transfer 
Characteristic for signal-
output current between 0.02 
µA and 0.:2 µA   0.65 0.65 

Visual Equivalent Signal-to-
Noise Ratio ( Approx.)k   300:1 300:1 

Lag-Per Cent of Initial 
Value ef Signal-Output 
Current 1,20 Second 
After Illumination 
is Removed m   20 20 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.1 .. . . 75 75 
When applied to cathode   20 20 

• 
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4503A 

Limiting Resolution: 
At center of picture   1000 1100 TV 

lines 
At corner of picture   600 700  TV 

Amplitude Response to a 400 TV 
I ines 

Line Square-Wave Test Pattern  
at Center of Picture   50 60 % 

Field Strength at Center 
of Focusing Coil"   40 + 4 58 ± 4 G 

Peak Deflecting-Coil Current: 
Horizontal   350 480 mA 
Vertical   20 28 mA 

Field Strength of Adjustable 
Alignment Coil P   0 to 4 0 to 4 G 

High-Sensitivity Operation- 0.1 Footcandle on Faceplate 
Faceplate Illumination 

(Highlight)   0.1 fc 

Target Voltageq' r   30 to 60 V 

Dark Currents 0.1 µA 

Signal-Output Current:' 
Typical   0.1 µA 

Average-Sensitivity Operation- 1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   1.0 fe 

Target Voltage q' r   20 to 40 V 

Dark Currents   0.02 PA 

Signal-Output Current:' 
Typical   0.20 µA 

High-Light Level Operation- 10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)   10 fe 

Target Voltageq' r   10 to 22 V 

Dark Currents   0.005 µA 

Signal-Output Current? 
Typical   0.3 µA 

Environmental Performance Data 

The 4503A is designed to withstand the following opera-
tional and non-operational environmental tests. 
Rejection Criteria: After completion of all tests, the 
tube will meet the performance characteristics specified 
under Typical Operation and Performance Data. However. 
the number of spots specified under the Spurious Signal 

IECEM 
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4503A 

Test may increase slightly if the tube is subjected to 
the maximum shock and vibration levels specified below. 
During the vibration test the tube is positioned so that 
its major axis is parallel to the surface of the earth. 

Operational Tests. The tube is operated as shown under 
the Typical Low-Voltage Mode in the tabulated data. 

1. Low-Frequency Sinusoidal Vibration. The tube is sub-
jected to 10 g peak sinusoidal vibration, 5 to 500 
Hz, per MIL-STD-810A, Equipment Class 3, Equip-
ment Mounting A, Curve C of Figure 514-1. The vidi-
con will show no loss in resolution and the amplitude 
of any generated spurious signals will not exceed 
20 per cent of the maximum white-signal level. 

2. High-Frequency Sinusoidal Vibration. The tube is 
subjected to 10 g peak sinusoidal vibration, 5 to 
2000 Hz, per MIL-STD-810A, Equipment Class 3, 
Equipment Mounting A, Curve C of Figure 514-3. The 
vidicon will maintain a minimum resolution of 500 
TV lines throughout this test. The amplitude of any 
generated spurious signals will not exceed 75 per 
cent of the maximum white-signal level. 

3. Random Vibration. The tube is subjected to 12 g, 
RMS, 20 to 2000 Hz, per MIL-STD-810A, Equipment 
Class 3, Equipment Mounting A, Curve D of Figure 
514-4. The vidicon will show no loss in resolution 
and the amplitude of any generated spurious signals 
will not exceed 50 per cent of the maximum white-
signal level. 

Non-Operational Tests 
1. Shock. The tube is subjected per MIL-STD-810A, 

method 516.1, Figure 516-1, procedure V, to a 100 g, 
6 millisecond terminal peak sawtooth shock pulse in 
each of three orthogonal axes, one of which is parallel 
to the major axis of the tube. A total of 18 impact 
shocks are applied. 

2. Vibration 
a. Sinusoidal — The tube is subjected to 15 g peak 

IECIM Electronic Components 
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4503A 
sinusoidal vibration, 5 to 2000 Hz per MIL-STD-
810A, Equipment Class 3, Equipment Mounting A, 
Curve D on Figure 514-3. 

b. Random — The tube is subjected to 25 g, RMS, 20 
to 2000 Hz, per MIL-STD-810A, Equipment Class 
3, Equipment Mounting A, Curve G on Figure 514-4. 

3. Temperature-Pressure (Altitude) Tests. The vidicon 
and associated components are subjected, per MIL-

E-5400A* par.3.2.20, 3.2.20.1, and 3.2.20.1.1, to the 
separate and combined effects of varying temperature 
of 0° to +55° C and to varying barometric pressure of 
30.. to 3.40 of mercury. The pressure corresponds to 
sea level and to an altitude of 50,000 feet, respectively. 

4. Temperature-Humidity Tests. The vidicon is sub-
jected, per MIL-E-5400A* par.3.2.30.2B, to relative 
humidities up to and including 95 per cent at tem-
peratures up to and including +50° C. 

* 1 January 1956 

° This capacitance, which effectively is the output impedance 

of the tube, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 

component of the output impedance is in the order of 100 
mogohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village. III. 60007. 

Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087. 

d This component is chosen to provide tube operation with 
minimum beam-landing error and is used to evalute tube 
performance data. The Environmental Performance Data are 
obtained using a Cleveland Electronics assembly No.VYFA-
164-2, or equivalent. When the tube is to be operated in 
severe environments, this or other suitably ruggedized com-
ponents should be used to take full advantage of the envir-
onmental capabilities of the tube. 

Grid-No.4 voltage must always be greater than grid-No.3 vol-
tage. The maximum voltage difference between these elec-
trodes, however, should not exceed 600 volts. The recom-
mended ratio of grid-N0.3 to grid-No.4 voltage is 6/10 to 

Electronic 
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4503A 
5/10; best geometry being provided when the ratio is 6, 10, 
and most uniform signal output when the ratio is 5/10. The 
operator should select the ratio within this range which pro-
vides the desired performance. 

g Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or pic-

ture distortion. 

h For conditions where " white light" is uniformly diffused 

over entire tube face. 

i With no blanking voltage on grid No.l. 

k Measured with high-gain, low-noise, cascode-input-type am-
plifier having bandwidth of 5 MHz and a peak signal-output 
current of 0.35 microampere. Because the noise in such a 
system is predominately of the high-frequency type, the vi-
sual equivalent signal-to-noise ratio is taken as the ratio of 
the highlight video-signal current to rms noise current, mul-

tiplied by a factor of 3. 

Is For initial signal-output current of 0.3 microampere and a 

dark current of 0.02 microampere. 

n The polarity of the focusing coil should be such that a north-
seeking pole is attracted to the image end of the focusing 

coil, with the indicator located outside of and at the image 
end of the focusing coil. 

P The alignment coil should be located on the tube so that its 

center is at a distance of 3-11/16 inches from the face of 
the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the fo-

cusing coil. 

cl Indicated range for each type of service serves only to il-
lustrate the operating target-voltage range normally en-

countered. 

r The target voltage for each tube must be adjusted to that 
value which gives the desired operating signal current. 

s The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 

is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct pro-

portion to the change in scanning velocity. 

t Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 
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4503A 
Spurious Signal Test 

—ZONE I 

—ZONE 2 

4   F-10ea 

Fig.1 

This test is performed using a uniformly diffused white 
test pattern that is separated into two zones as shown 
in Figure 1. The 4503A is operated under the conditions 
specified under Typical Operation and Performance Data 
with the lens adjusted to provide a target current of 0.3 
microampere. The tubes are adjusted to provide maximum 
picture resolution. Spurious signals are evaluated by size 
which is represented by equivalent numbers of raster 
lines in a 525 TV line system. Allowable spot size for 
each zone is shown in Table 1. To be classified as a 
spot, a contrast ratio of 1.5:1 must exist for white spots 
and 2:1 for black spots. Smudges, streaks, or mottled 
and grainy background must have a contrast ratio of 
1.5:1 to constitute a reject item. 

Table 1 For scanned area of 1/2" x ''S" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 
over 1 0 I) 

4 but not 
including 3 0 1 

3 but not 
including 1 2 3 

1 or less a a 
Minimum separation between any 2 spots greater than 1 raster 
Inc is limited to 16 raster lines. 
@Spots of this size are allowed unless concentration causes 
a smudged appearance. 
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4503A 
TERMINAL DIAGRAM (Bottom View) 

FLANGE TARGET 
Pin 1: Heater IC G2 
Pin 2: Grid No.1 
Pin 3: Grid No.4 
Pin 4: Internal 
Connection — 
Do Not Use 

Pin 5: Grid No.2 

Pin 6: Grid No.3 
Pin 7: Cathode 

04 

SHORT PIN 
IC 

Pin 8: Heater 
Flange: Target 
Short Index Pin: 

3 Internal Connec-
tion — Make No 
Connection 

• 

DIRECTION OF LIGHT: II) 
INTO FACE END 
OF TUBE 

DIMENSIONAL OUTLINE -Dimensions in Inches (mm) 

1.125 *.010 IA 
(28 58 

.835 à 035 
(21.211 89) 

FACEPLATE 
.050 ._._, , (NOTE 2) 
(I 27) II  

125 
(3.2) 

5  

(3.13,53) 

_ 

MASKED PORTION 
- OF FACE 
OPTIONAL 

(SEE NOTE I) 

METAL 
, TARGET 

FLANGE 

1.025 * D03 
(26 04 oa) DIA 

BASE 
JEDEC No.E8-1I 

971..s - 217251 

Note I: Straight sides of masked portions are parallel to the 
plane passing through tube axis and short index pin. 
Note 2: Faceplate glass is Corning No.7056 having a thick-

ness of 0.094" ± 0.012". 

• 
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4503A 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-' ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To Obtain Minimum Beam-Landing Error 

1111.ini¡ig¡i¡Minee: 
1 

  FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

2-
2 ' 92GS-12242R/ 

Note: Cross-hatching indicates wound portion of focusing coil. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LATER = 1/ 2" c 3/8" 
FACEPLATE TEMPERATURE 30. C APPROx 

2 

o 
e 

6 
0 005 

4 6 10 2 4 6 8 loo 2 
TARGET VOLTS 

92CS-12235 
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4503A 

LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER . 1/ 2•• 1, 3/8:' 

FACEPLATE TEMPERATURE . 30. C APPROX. 
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SIGNAL OUTPUT-MICROAMPERES 
92CM-12245R1 

e 

e 

• 
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4503A 

TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES x 0.3 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER x 1/2" x 3/8" 

FACEPL ATE TEMPERATURE 30" C APPROX. 

.... 

.... 

.... 

... 

300 

TIME AF f ER ILLUMINATION IS REMOVED - MILLISECONDS 
92LM 217i 

(--- /T-11 Electronic DATA 6 
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4503A 
HORIZONTAL SQUARE- WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES • 0 40 

DARK CURRENT (MICROAMPERES) • 002 

TEST PATTERN TRANSPARENT SLANT-LIME BURST. 
: 

10 

90 

80 

.. 
..... ..... 

.... 

4...0 600 8,3(., ,000 1200 

  CURVE A GRID-Ne 4 VOLTS • 900 

GRID-Ne 3 VOLTS 540 

• • CURVE B: GRID-Ne 4 VOLTS 500, 

• GRID-No 3 VOLTS 300 

••• — f— T-
........  

TV LINE NUMBER 

 • 

• .. 

.... 

r7-:= 

92L44- 2195 

•Amplitude response measured using the RCA P200 slant-line 

burst pattern with horizontal center response balanced on 
the 400 line chevrons. 

1 Electronic 
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Photomultiplier Tube 
2" Diameter, 12-Stage, Head-On Type 

Having a Bialkali Photocathode 

General Data 

Spectral Response   See Figure 1 

Wavelength of Maximum Response   385 ± 50 nm 

Cathode, Semitransparent .. Cesium-Potassium-Antimony ( Bialkali) 

Minimum projected area 254 sq in ( 16.4 cm2) 

Minimum diameter   1.80 in (4.57 cm) 

Window   Pyrex Corninga No.7740, or equivalent 

Shape   Spherical Segment 

Index of refraction at 589.3 nanometers   1.47 

Dynodes: 

Substrate   Copper-Berylliurn 

Secondary-emitting surface   Beryllium-Oxide 

Structure   In- Line Electrostatic Focus Type 

Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.12   

Anode to all other electrodes 

Maximum Overall Length   5.71 in ( 14.5 cm) 

Seated Length   

Maximum Diameter 

Bulb   

Base   RCA 21-Pin (See Base Drawing) 

Socket   RCA-AJ2144, AJ2145, or AJ2180b 

Magnetic Shield .... Perfection Mice Part No.22P50, or equivalent 

Operating Position   Any 

Weight )Approx.(   60z 

Maximum and Minimum Ratings, 

Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   2500 max. V 

Between anode and dynode No.12   300 max. V 

Between consecutive dynodes   300 max. V 

Between dynode No.1 and cathode   600 max. V 

Between focusing electrode and 
cathode  600 max. V 

5 pF 

  .6 pF 

4.98 ± 0.08 in ( 12.6 ± 0.2 cm) 

2.10 in ( 5.3 cm) 

T16 

mom Electronic Components 
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4507 

Average Anode Currente   0.2 max. mA 

Ambient-Temperature Ranges   —80 to +85 0C 

Characteristics Range Values for Equipment Design: 

Under conditions with a dc supply voltage ( E) across a voltage 
divider providing electrode voltages shown in Table I, and at a 
a temperature of 220 C. except as noted. 

With E = 1500 volts ( Except as noted). 

Min. Typical Max. 

Anode Sensitivity: 

Radiant9, at 385 
nm   — 1.8x105 — AM 

Luminoush 
128700 Kl ... 20 160 750 A/Im 

With blue light 
source)   2.6 21 97 A/incident 

Im 

Cathode Sensitivity: 

Radiant k, at 385 
rIT — 0.097 AM 

Luminousm 
128700 Kl 7.3x10-5 8.5x10-5 A/Im 

With blue light 
source n   9.5x10-6 1.1x10-5 - A/incident 

Im 

Quantum effi-
ciency at 385 
nm   - 31 

Current Amplifi-
cation   

Anode Dark Cur-
rent0 at 50 A/Im 

Equivalent Anode 
Dark Current In-
put at 50 A/Im. 

Equivalent Noise 
Inputs   

Anode Pulse Rise 
Timeu at 2500 V 

Electron Transit 
Timev, at 2500 V 

— 1 9x106 

- 2x1010 2x10*5 

- 4x10-12c1 4x10-110 

- 3.5x10-15, 3.5x10-14r 

A 

Im 

— 4.0x10-13 Im 
3.5x10-16S 

— 2.4x10-9 

3 4›,10 

MCEDO Electronic Components 



4507 
• Made by Corning Glass, Corning, NY 14830. 

• The AJ2145 is designed specifically for chassis mounting. The 

AJ2180 is similar to the AJ2145,but is light-tight. The AJ2144 

is designed for use in any desired mounting arrangement. It is 

supplied with an unattached clamp ring which fits to either the 

top or bottom of its socket body to permit chassis mounting. 

The ring is not normally required for other mounting arrange-

ments and can be discarded to make such arrangements more 

compact. 

The 4507 is supplied without a socket. The AJ2144, AJ2145, or 

the AJ2180 may be ordered from your nearest RCA Field Sales 

Office. 

C Made by Magnetic Shield Division, Perfection Mica Company, 

1322 North Elston Avenue, Chicago, IL 60622. 

e Averaged over any interval of 30 seconds maximum. 

Tube operation at 220 C or below is recommended. 

g This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

h These values are calculated as shown below: 

Anode blue sensitivity 
(A/incident 

Luminous Sensitivity ‘ A/Im) -  0.13 

The value of 0.13 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote ( j) 

to the anode current measured under the same conditions but 

with the blue filter removed. 

Under the following conditions: Light incident on the cathode is 

transmitted through a blue filter ( Corning C.S. No.5-58, polished 

to 1/2 stock thickness- Manufactured by the Corning Glass 

Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 

flux incident on the filter is 1 x 10-7 lumen. 

• This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

m These values are calculated as shown below: 

Cathode blue sensitivity 
Cathode Luminous (A/incident Im) 
Sensitivity ) A/lm) = 

0.13 

The value of 0.13 is an average value. It is the ratio of the cath-

ode current measured under the conditions specified in footnote 

MBA Electronic Components 
DATA 2 
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4507 
(n) to the cathode current measured under the same conditions 

but with the blue filter removed. 

▪ Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.5-58, polished to 1/2 stock thickness) from a 

tungsten-filament lamp operated at a color temperature of 

28700 K. The value of light flux incident on the filter is 1 x 10-4 

lumen and 500 volts are applied between cathode and all other 

electrodes connected as anode. 

• Light incident on the cathode is transmitted through a blue 

filter ( Corning C.S. No.5-58, polished to 1/2 stock thickness). 

The light flux incident on the filter is 1 x 10'7 lumen. The sup-

ply voltage E is adjusted to obtain an anode current of 0.65 

microamperes. Luminous sensitivity of the tube under these con-

ditions is approximately equivalent to 50 amperes per lumen. 

Dark current is measured with incident light removed. 

• Equivalent Anode Dark Current Input is the quotient of anode 

dark current at a given anode luminous sensitivity by the anode 

luminous sensitivity. 

r At 385 nanometers. These values are calculated from the E ADC( 

values in lumens using a conversion factor of 1140 lumens per 

watt. 

s Under the following conditions: An equivalent bandwidth of 1 

Hz, tungsten-light source at a color temperature of 28700 K 

interrupted at a low audio frequency to produce incident radia-

tion pulses alternating between zero and the value stated. The 

"on" period of the pulse is equal to the "off" period. 

At 385 nanometers. This value is calculated from the ENI value 

in lumens using a conversion factor of 1140 lumens per watt. 

u Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a 

function of transit time variation and is measured under condi-

tions with the incident light fully illuminating the photocathode. 

• The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under con-

ditions with the incident light fully illuminating the Photo-

cathode. 

Operating Considerations 

Anode-Dark Current 

The 4507 is intended for use in systems requiring very low 

ir Electronic DATA 2 

Components 



4507 
dark current. Accordingly, the base of the tube and its sock-

et should never be allowed to become contaminated by hand-

ling. Such contamination produces leakage and dark current. 

It is recommended that if the tube base or its socket is 

handled that it be washed with a solution of alkaline soap 

cleaner such as Alconox", or equivalent, and de- ionized or 

distilled water having a temperature not exceeding 600 C. 

Careful scrubbing between pins or socket contacts is useful, 

but not usually required. The base of socket should then be 

rinsed in de- ionized or distilled water ( 600) for several min-

utes and then air-blown dry. 

A temporary increase in anode dark current by as much 

as 3 orders of magnitude may occur if the tube is ex-

posed momentarily to high-intensity ultraviolet radiation 

from sources such as fluorescent room lighting even though 

voltage is not applied to the tube. The increase in dark cur-

rent may persist for a period up to 48 hours following such 

irradiation. 

Cathode Current 

A peak cathode current of 5 x 10-9 ampere at a tube tem-

perature of 220 C or 1 x 10-11 ampere at —800 C should 

not be exceeded. Because of the resistivity of the photo-

cathode, the voltage drop caused by higher peak cathode 

currents may produce radial electric fields on the photo-

cathode which can result in poor photoelectron collection 

by the first dynode. Photocathode resistivity increases with 

decreasing temperature. 

Leakage Current 

The application of high voltage, with respect to cathode, to 
insulating or other materials supporting or shielding the tube 

at the photocathode end should not be permitted unless 

such materials are chosen to limit leakage current to the 

tube envelope to 1 x 10-12 ampere or less. 

In addition to increasing dark current and noise output 

because of voltage gradients developed across the bulb wall, 
such high voltage may produce minute leakage current to 

Electronic 
Components 

DATA 3 
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4507 

the cathode, through the tube envelope and insulating ma-

terials, which can permanently damage the tube. 

*Distributed by Arthur H. Thomas Company, Vine Street 

and 3rd, Philadelphia, PA 19105. 

Ambient Atmosphere 
Operation or storage of this tube in environments where 

helium is present should be avoided. Helium may permeate 

through the tube envelope and may lead to eventual tube 

destruction. 

Table I 

Voltages To Be Provided by Divider 

Between the Following 
Electrodes 

Cathode ( K), Dynode ( Dy), 
and Anode ( P) 

6.94% of Supply 
Voltage ( E) 
Multiplied By 

K — Dy1 

Dy1 — Dy2 

Dy2 — Dy3 

Dy3 — Dy4 

Dy4 — Dy5 

Dy5 — Dy6 

Dy6 — Dy7 

Dy7 — Dy8 

Dy8 — Dy9 

Dy9 — Dy 10 

Dy10 — Dy11 

Dy11 — Dy12 

Dy12 — P 

K — P 

2.0 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

14.4 

Focusing Electrode ( Pin 17) is connected to dynode No.1 potential. 

Electron Multiplier Shield (Pin 10) is connected to dynode No.5 

potential. 

• 

• 

• 

• 

• 
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4507 
TYPICAL CIRCUIT ARRANGEMENT 2 

17 
DY,   

• 

• 

ELECTRON 
MULTIPLIER 

SHIELD DY6 )  

tr,7 
DY3 )  
074 

16 

15 

DY5 I ) 

DY 7 I ) 

DY9 

059 I)  

DY0 I) 

10 14 

IC4  

5 

5 

R 10 

Ri? 

R13 

TO 
REGULATED 
DC POWER 
SUPPLY 

92LM -3778 
LOAD 

C 0.005 le, 20%. Ceramic Disc, 500 V dc 

Í C2: 0.01 µF. 20%, Ceramic Disc, 500 V dc 

C3: 0.021.e, 20%, Ceramic Disc, 500 V dc 
Cg: 0.05 be. 20%, Ceramic Disc, 500 V dc 
1=11: 200 k.(...2 ( 2-100 kS.1, 5%, 1/2 W in series) 
R2: 100 1(12,, 5%, 1/2 W 

R3. 130 kí, 5%, 1 W 
Rg through R13: 100 5%, 1/2 W 

DUCEDE Electronic Components 
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4507 
DIMENSIONAL OUTLINE 

I- 2.10 MAX DIA. 

SURFACE OF 
ENTRANCE 
WINDOW IS 
UNPOLISHED 
PYREX 
(NOTE) 

PHOTOCATHODE 

LIGHT 
SHIELD 

T - 16 BULB 

MAX. 

USEFUL 
PHOTOCATHODE --
DIA 1.80 MIN 

I.93 
.05 
OR. 

4 98 
± 06 

Dimensions in Inches 

5.71 
MAX. 

;--.30 MAX. DI A 
re,m • e95.2 

Note: Caution must be employed when handling this tube because 

of the thinness.(approx. 0.02 inch thick) of the entrance window. 

The dimensions in millimeters are derived from the basic inch 

dimensions ( 1 inch = 25.4 mm). 

Inch mm Inch mm Inch mm 

003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.93 49.0 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 

5.71 145.0 

IMCEM Electronic Components 
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4507 
DETAIL OF BASE ARRANGEMENT 

65 
MAX 

02— 05 

  2.10 MAX. 
DIA 

PIN CONTOUR 
OPTIONAL 

.045 MAX 

16.4° 

16.4° 

16 4° 

16.4° 

16.4° 

16.4° 

16 4° 

164 

LI6 4° 

32 

16 4. 16 4° 

  I 375 ±.010 
DIA. 

Dimensions in Inches 

.30 MAX. 
DIA 

16 4° 

LIGHT 
SHIELD 

30 
04 

.064 .003 

16.4° 

116.4° 

DIA. 

16 4° 

16 4° 

16.4° 

16.4° 

16 4° 

16 4° 

92C5- ,3040R3 
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4507 
TERMINAL DIAGRAM (Bottom View) 

DV' 
IC DY3 

DY3 
IC 

IC DY7 

G DY6 

DY2 16 6 DY, 

DY4 P 

"12 076 
DY6 II IC 

10 Ic SHIELD 

DIRECTION OF RADIATION 
INTO END OF BULB 

92LS - 21312 

Pin 1: Dynode No.1 

Pin 2: Dynode No.3 

Pin 3: Dynode No.5 

Pin 4: Dynode No.7 

Pin 5: Dynode No.9 

Pin 6: Dynode No.11 

Pin 7: Anode 

Pin 8: Dynode No.12 

Pin 9: Internal Connection, 
Do not use 

Pin 10: Electron Multiplier Shield 

Pin 11: Internal Connection, 
Do not use 

Pin 12: Dynode No.10 

Pin 13: Dynode No.8 

Pin 14: Dynode No.6 

Pin 15: Dynode No.4 

Pin 16: Dynode No.2 

Pin 17: Focusing Electrode 

Pin 18: Internal Connection, 
Do not use 

Pin 19: Internal Connection, 
Do not use 

Pin 20: Internal Connection, 
Do not use 

Pin 21: Photocathode 

mc--e/ r ) Electronic DATA 5 
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TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 

e CHARACTERISTICS 

• 

• 

• 

• 

• 
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TYPICAL DYNODE MODULATION CHARACTERISTIC 

THE SUPPLY VOLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
694%,OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No 1 
DYNODE NoIAND DYNODE No 2 
DYNODE No2 AND DYNODE No 3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2 0 
10 
14 
10 
144 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No IPOTENT1AL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No 5 
POTENTIAL 
CATHODE IS AT GROUND POTENTIAL. 
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

THE SUPPLY VOLTAGE ( El IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 1 
VOLTAGES AS FOLLOWS: 

BETWEEN 
6 94% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No .1 AND DYNODE No .2 
DYNODE No .2 AND DYNODE N.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

20 
1 0 
14 
10 
144 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE N..1 POTENT/AL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE N.5 POTENTIAL. 

PHOTOCATHODE IS FULLY ILLUMINATEDii 
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TYPICAL ANODE DARK CURRENT AND EACDI 

CHARACTERISTICS 

• 
LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE 

IEl ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6.94%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No.1 
DYNODE No .1 AND DYNODE No.2 
DYNODE No.2 ANO DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
le 

14.4 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No.5 POTENTIAL. 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE Nol POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN FILAMENT LAMP OPERATED AT A COLOR TEM-
PERATURE OF 28704 K 

TUBE TEMPERATURE = 224 C. 
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TYPICAL ANODE DARK CURRENT AS A FUNCTION 
OF TEMPERATURE 

WITH SUPPLY VOLTAGE ADJUSTED TO PROVIDE AN ANODE LUMINOUS 
SENSITIVITY OF 50 AMPERES PER LUMEN 

THE SUPPLY VOL TAGE 1E1 IS ACROSS A VOL TAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS 

BETWEEN 6 94% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No 1 20 
DYNODE No 1 AND DYNODE No 2 1 0 
DYNODE N. 2 AND DYNODE Ei” 3 14 
EACH SUCCEEDING DYNODE STAGE 1 0 
ANODE AND CATHODE 144 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No 1 POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No 5 POTENTIAL 
PHOTOCATHODE IS FULLY ILLUMINATED 
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4507 

TYPICAL TIME-RESOLUTION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
694% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No.I AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

2.0 
1.0 
1.4 
10 
14.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No. 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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4507 

• 

• 

• 

• 

• 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT 

THE SUPPLY VOLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6 94% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No I 
DYNODE No I AND DYNODE No 2 
DYNODE No 2 AND DYNODE No 3 
EACH SuerEEDING nrNonr STAGE 
ANODE AND CATHODE 

2 0 
IO 
I 4 
I 0 

14 4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No 5 
POTENTIAL 
PHOTOCATHODE IS FULLY ILLUMINATED. 

POSITIVE VALUE OF H IN 
DIRECTION SHOWN 
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4507 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT (Coned ) 
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4516,4517 

Photomultiplier Tubes 
10- Stage, Head-On Types Having Bialkali Photocathode. 

GENERAL 

Spectral Response   See accompanying 
Typical Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 R 
Cathode, Semitransparent . . Potassium-Cesium-Antimony ( Bialkali) 

Type 4516 

Minimum projected area  0.2 in2 ( 1.26 cm2) 

Minimum diameter   0.5 in ( 1.27 cm) 

Type 4517 

Minimum projected area  1.2 in2 ( 7.8 cm2) 

Minimum diameter 1  24 in ( 31.5 mm) 

Window   Corninga No.0080, or equivalent 

Index of refraction at 4360 angstroms 1  523 

Type 4516 

Shape  Plano-Concave 

Type 4517 
Shape     Plano-Plano 

Dynodes: 
Substrate  Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   (4516) In- Line, Electrostatic-Focus Type 
(4517) Circular-Cage, Electrostatic-Focus Type 

Direct I nterelectrode Capacitances (Approx.): 

Type 4516 
Anode to dynode No.10   2.4 pF 

Anode to all other electrodes   3.2 pF 

Type 4517 

Anode to dynode No.10   4 pF 
Anode to all other electrodes   7 pF 

Type 4516 

Maximum Overall Length 
(Excluding semiflexible leads) 394 in ( 10 cm) 
Maximum Diameter   0.78 in ( 2 cm) 

Bulb   T6 

Base   See Dimensional Outline 

Magnetic Shield  Millenc Part No.80801N, or equivalent 

Operating Position   Any 

Weight ( Approx.)   0.9 oz ( 25.5 g) 

Electronic 
Components 

DATA 1 
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4516, 4517 
GENERAL ( Coned) 

Type 4517 

Maximum Overall Length 457 in ( 116 mm) 

Seated Length 388 in ± 0.19 in ( 98.6 mm ± 4.8 mm) 

Maximum Diameter 1  56 in ( 39 6 mm) 

Bulb   T12 

Base  Small-Shell Duodecal 12-pin, JEDEC No.B12-43 

Socket   Ebyb No.9058, or equivalent 

Magnetic Shield   Millenc No.80802C, or equivalent 

Operating Position   Any 

Weight ( Approx.)   2 oz 

MAXIMUM RATINGS, Absolute-Maximum Values 

DC Supply voltage 

Between anode and cathode . . 1800 max. V 

Between anode and dynode No.10 

Type 4516  300 max. V 

Type 4517  250 max. V 

Between consecutive dynodes   300 max. V 

Between dynode No.1 and cathode 

Type 4516 300 max. V 

Type 4517   400 max. V 

Average Anode Currente   0.5 max. mA 

Ambient-Temperature Range f  -100 to +85 oc 

CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage ( El across a voltage divider 

providing electrode voltages as shown in Table ) and at a temperature 

of 220 C. except as noted. 

With E = 1500 volts ( Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiant9 at 
—11.-4000 angstroms   5.6x104 A/W 

Luminousb128700 K) 

Type 4516   10 47 170 A/Im 

Type 4517   10 47 150 A/Im 

mcEm Electronic Components 
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4516, 4517 
—et.—CHARACTERISTICS RANGE VALUES (Coned) 

Min. Typical Max. 

Current with blue light 
source' ( 28700K 4. QS. 
No.5-58) 

Type 4516 1  5x10-6 7x10-6 2.6x10-5 A 

Type 4517 1  5x10-5 7x10-b 2.2x104 A 

Cathode Sensitivity: 

Type 4516 

Radiantk at 
4000 angstroms   - 0.071 A/W 

Lummous^1128700 .   5.3x10-5 6x10-5 A/Im 

Current with blue light 
source ^ ( 28700 K + C.S. 
No.5-58)  

Quantum Efficiency at 
4000 angstroms  - 22 

Type 4517 

Radiantk at 
4000 angstroms   0.079 - A/W 

Luminousm128700 10.   - 6.7x10-5 - A/Im 

Current with blue light 
source ^ ( 28700 K + C.S. 
No.5-58)  8x10-10 1x10-9 A 
Quantum Efficiency at 
4000 angstroms   - 24 

Type 4516 

Current Amplification - 8x105 

Anode Dark Current at 
7 A/ImP  - 2x10-10 6x10-10 A 

Equivalent Anode Dark 
Current Input at 
7 A/Im  

Equivalent Noise Inputr. . 

8x10-9 9x10-9 A 

{-
2.9x10-11P 8.6x10-11P Im 

2.4x10-14q 7.2x10-14q W 

4.1x10-13 - Im 

3.5x10-165 

Dark Pulse Summation: 1 

1 to 32 photoelectrons . — 250 — cps 
(See Typical Dark-Pulse Spectrum) 

Pulse Height Resolutionu. _ 8.5 - % 

Anode-Pulse Rise Timevrn 
at 1800 V   — 1.7 x10-9 — s 

Electron Transit Timevdr 
at 1800 V   — 1.8 x1043 — s 

-a.—Indicates a change or addition. 
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4516, 4517 

CHARACTERISTIC RANGE VALUES ( Coned) 

Type 4517 Min. Typical Max. 

Am-Current Amplification . 7x105 

Anode Dark Current at 
Am-7 A/ImP   2x10-10 7x10-113 A 

Equivalent Anode Dark 
Current Input at 
A/Im  

-mx-Equivalent Noise Input! 

Dark Pulse Summahon: 1 

1 to 32 photoelectrons . - 
(See Typical Dark-Pulse Spectrum) 

Pulse Height Resolutionli, 

Anode-Pulse Rise Tirnevrn 
at 1800 V   

Electron Transit Timev,x 
at 1800 V   

2.9x10-11P 1x10-10P 1m 

2.4x10-13q 8.4x10 12q W 

3.9x10-13 Im 

3.3x10-16s 

250 cps 

8.5 

2.1x10-9 

2.4x10-8 

• 

• 

%s 

Typical Potential Distribution Type 4516 Type 4517 

8.25% of Supply 8.13% of Supply 

Between: Voltage ( El Voltage ( E) 

Multiplied by: Multiplied by: 

Cathode and Dynode No.1 1.2 1.7 

Dynode No.1 and Dynode No.2 1.2 1.3 

Dynode No.2 and Dynode No.3 1.7 1.3 

Dynode No.3 and Dynode No.4 1.0 1.0 

Dynode No.4 and Dynode No.5 1.0 1.0 

Dynode No.5 and Dynode No.6 1.0 1.0 

Dynode No.6 and Dynode No.7 1.0 1.0 

Dynode No .7 and Dynode No.8 1.0 1.0 

Dynode No.8 and Dynode No.9 1.0 1.0 

Dynode No.9 and Dynode No10 1.0 1.0 

Dynode No.10 and Anode 1.0 1.0 

Anode and Cathode 12.1 12.3 

a Made by Corning Glass Works, Corning, NY 14830. 

b Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, PA 19144. 

C made by James Millen Manufacturing Company, 150 Exchange 

Street, Malden, MA 02148. 

• 

• 

• 
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4516, 4517 

e Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recommended. 

9 This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1190 lumens per watt. 

h These values are calculated as shown below: 

Anode Current (with blue 
light source) ( A) 

Luminous Sensitivity ( A/Im) - 
0.15 x Light Flux of 
1 x le (1m) 

The value of 0.15 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote (j) 

to the anode current measured under the same conditions but 

with the blue filter removed. 

Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter (Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness - Manufactured by the Corning 

Glass Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 

flux incident on the filter is 1 x 10-5 lumen. 

• This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1190 lumens per watt. 

m This value is calculated as shown below: 

Cathode Luminous 

Sensitivity ( A/Im) = 

Cathode Current (with blue light 
source) ( A) 

0.15 x Light Flux of 1 x 104  

The value of 0.15 is the average value of the ratio of the cathode 
current measured under the conditions specified in footnote ( n) 

to the cathode current measured under the same conditions but 

with the blue filter removed. 

• Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter ( Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness - Manufactured by the Corning 
Glass Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 

flux incident on the filter is 1 x 10-4 lumen and 200 volts are 

applied between cathode and all other electrodes connected as 

anode. 

!UFA] Electronic Components 
DATA 3 

11-70 



4516, 4517 

Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.5-58, polished to 1/2 stock thickness). The 

light flux incident on the filter is 10 microlumens. The supply 

voltage ( E) is adjusted to obtain an anode current of 10 micro-

amperes. Sensitivity of the tube under these conditions is approx-

imately equivalent to 7 amperes per lumen. Dark current is mea-

sured with no light incident on the tube. 

cl At 4000 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1190 lumens per 

watt. 

r Under the following conditions: External shield connected to 

cathode, an equivalent bandwidth of 1 Hz, tungsten light source 

at a color temperature of 28700 K interrupted at a low audio 

frequency to produce incident radiation pulses alternating be-

tween zero and the value stated. The "on" period of the pulse is 

equal to the "off" period. 

$ At 4000 angstroms. This value is calculated from the ENI value 

in lumens using a conversion factor of 1190 lumens per watt. 

Measured with the tube in complete darkness. The pulse height 

for the single photoelectron equivalent is determined by using a 

light source operated at a low color temperature to assure the 

high probability of single photoelectron emission from the 

photocathode of the tube. The intensity of the light source is ad-

justed for approximately 104 photons per second. This light is 

removed before the dark pulse summation is measured. 

U The 662 keV photon from an isotope of cesium having an atomic 

mass of 137 (Cs 137) and a cylindrical 1-1/2" x 1-1/2" thallium-

activated sodium-iodide scintillator INal ITI) -type 6136)are used. 

This scintillator is manufactured by the Harshaw Chemical Cor-

poration, 1945 East 97 Street, Cleveland 6, OH 44106, and is 

rated by the manufacturer as having a resolution capability of 

8.5%. The Cs137 source is in direct contact with the metal end 

of the scintillator. The faceplate end of the crystal is coupled 

to the tube by a coupling fluid such as Dow Corning Corp., Type 

DC200 (viscosity of 60,000 centistokes) — Manufactured by the 

Dow Corning Corp., Midland, MI 48640, or equivalent. Pulse 

height resolution in per cent is defined as 100 times the ratio of 

the width of the photopeak at half the maximum count rate in 

the photopeak height (A) to the pulse height at maximum photo-

peak count rate ( 13). 

DUMi.) u  Electro n icComponen t s DATA 3 



4516, 4517 

Under conditions with dc supply voltage ( El across a voltage 

divider providing 1/6 of ( El between cathode and dynode No.1; 

1/12 of ( E) for each succeeding dynode stage; and 1/12 of ( E) 

between dynode No.10 and anode. 

W Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a func-

tion of transit time variation and is measured under conditions 

with the incident light fully illuminating the photocathode. 

• 

• 

• 

The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under con-

ditions with the incident light fully illuminating the photo-

cathode. 
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4516, 4517 

OPERATING CONSIDERATIONS 

SHIELDING 

Electrostatic shielding of the 4516 and 4517 is ordinarily 

required. When a shield is used, it must be connected to the 

cathode terminal. 

Magnetic shielding of the 4516 and 4517 is ordinarily re-

quired. See accompanying curves for the effect of variation 

in magnetic field intensity on the anode current for a tube 

with no magnetic shielding. 

OPERATING VOLTAGES 

In general, the operating potential between anode and 

cathode should not be less than 500 volts. The suggested 

voltage distribution shown in Table I is a typical, average 

distribution for obtaining a good compromise between out-

put current and time and energy resolution. However, it may 

be necessary to individually adjust these distribution volt-

ages by as much as ± 15% to obtain optimum current ampli-

fication, pulse-height resolution, or time resolution. 

LEAD CONNECTIONS (4516) 

Bottom Vi ew DY10 

DY9 

DY7 

DY5 

DY3 

Lead 1 Dynode No.1 
Lead 2 Dynode No.3 
Lead 3 Dynode No.5 
Lead 4 Dynode No.7 
Lead 5 Dynode No.9 
Lead 6 Anode 

92LS-2680 

Lead 7 Dynode No.10 

Lead 8 Dynode No.8 
Lead 9 Dynode No.6 
Lead 10 Dynode No.4 
Lead 11 Dynode No.2 
Lead 12 Photocathode 

IKIEDO Electronic Components 
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4516, 4517 
LEAD ORIENTATION (4516) 

Bottom View 
257 

25 7• 

257* SEMIFLExiBLE 

25", ()LIMEY LEADS 
.016* 004 DIA 

257• 

257* 25 7• 

257° 

( NOTE 

7. 

257* 25 7• 

(NOTE 2) 

92LS-268192 

Note 1: Lead No.14 is cut off within 0.04 inch of the glass button 

for indexing. 

Note 2: Lead No.13 is cut off within 0.04 inch of the glass button. 

OUTLINE DIMENSIONS(4516) 

Dimensions Inches mm 

A 3.94 max. 100.0 max. 

B 
.06 

3.50 + 88.9 + 1.5 

C .5 min. dia. 12.7 min. dia. 

D .78 max. dia. 19.8 max. dia. 

E .7b5 max. dia. 19.18 max. dia. 

F .38 max. 9.7 max. 

G .47 ± .01 dia. 11.9 ± .25 dia. 

H .75 min. 19.0 min. 

P .30 max. 7.6 max. 

R 1.0 max. 25 max. 

S .17 max. 4.3 max. 

The dimensions in mil imeters are derived from the basic inch dim-

ensions ( 1 inch = 25.4 mm) 

mcom Electronic Components 
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4516, 4517 
DIMENSIONAL OUTLINE ( 4516) 

FACEPLATE - 
(NOTE 3) 

PHOTOCATHODE 

T6 BULB 

BASE 
JEDEC No El2 - 72 

AND 
PROTECTIVE PLASTIC 

SHELL 

e 

(NOTE I) 

12 SEMIFLEXIBLE DUPAET LEADS 

016.2.004MA 

( 4Immt ImmDIA) 

(NOTE 2) 

A 

92CS-106S9R3 

Note 1: Within this length, maximum diameter of tube is 0.78". 

Note 2: The semiflexible leads of the tube may be soldered or 

welded into the associated circuit. If desired, the leads may be 

trimmed to within 1/4 inch of the protective shell. Care must be 
exercised when making such connections to prevent tube destruction 

due to thermal stress of the glass-metal seals. A heat sink placed in 

contact with the semiflexible leads between the point being sol-

dered, or welded, and the protective shell is recommended. Exces-
sive bending of the leads is to be avoided. 

Note 3: Deviation from flatness will not exceed 0.006" from 
peak to valley. 
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4516, 4517 
DIMENSIONAL OUTLINE ( 4517) 

PHOTOCATHODE 
DIAMETER 
1.24 MIN. 
(SEE NOTE) 

457 
MAX 

Dimensions 
in Inches 

3.88 
t , 19 

-4-1.56 MAX. sDIA 

- FACEPLATE 

, 112 BULB 

BASE 
JEDEC No 812-43 

92CS-7/ OR 

Note: Deviation from flatness will not exceed 0.010" from peak to 

valley. 

Q of bulb will not deviate more than 20 in any direction from the 

perpendicular erected at the center of bottom of the base. 

PIN CONNECTIONS ( 4517) 

e Bottom View 

DIRECTION OF LIGHT: 
INTO END OF BULB 

• 
Pin 1: Dynode No.1 

Pin 2: Dynode No.3 

Pin 3: Dynode No.5 • Pin 4: Dynode No.7 

Pin 5: Dynode No.9 

Pin 6: Anode 

DYq 

DY7 

DY5 

DY3 

P DTI() 

DTI; 

DYE, 

DY4 

DY2 

0Yi K 

Pin 7: Dynode No.10 

Pin 8: Dynode No.8 

Pin 9: Dynode No.6 

Pin 10: Dynode No.4 

Pin 11: Dynode No.2 

Pin 12: Photocathode 
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4516, 4517 
TYPICAL VOLTAGE- DIVIDER ARRANGEMENT FOR USE 
IN SCINTILLATION- COUNTING APPLICATIONS (4516, 4517) 

ANODE RETURN 

+ 

TO 
REGU-
LATED 
DC POWER 
SUPPLY 
(SEE 
NOTE II 

R1 

4 

IDYNODE NO 10  

C2 

IDYNOOE NO 9  

C. 

DYNODE NO 

DYNODE NO 

DYNODE NO 6 

DYNODE NO 5 

DYNODE NO 4 

6 

7 

2 

DYNODE NO 3 

DYNODE NO 2 

PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO I 

PHOTOCATHODE 

• 

o •OUT-
PUT 

CL 

11F 

C1: 0.05 biF , 500 volts 

C2: 0.02 500 volts 
C3: 0.01 je, 500 volts 

C4: 0.005 MF, 500 volts 

C5 and C6: 0.005 /./F, 3000V 
R1 and R2: 560,000 ohms, 

1/2 watt 
R3: 820,000 ohms, 1/2 watt 

R4 through R11: 470,000 ohms, 

1/2 watt 
R12: 1 megohm, 1/2 watt 

R13: 100,000 ohms, 1/2 watt 

92Lb1,92eRi 
Note 1: Adjustable between 
approximately 500 and 1800 V dc. 
Note 2: Capacitors C1 through 
C6 should be connected at tube 
socket for optimum 
high-frequency performance. 
Note 3: Component values are 
dependent upon nature of applica-
tion and output signal desired. 
Note 4: The value of the load 
elements, RL and CL, depend on 

the aoplication: 
RL CL = 10 microseconds for 

most applications 

• 

• 
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4516, 4517 
TYPICAL VOLTAGE- DIVIDER ARRANGEMEN WHICH PER-

. MITS DIRECT COUPLING TO THE ANODE ( 4516, 4517) 

ANODE RE TURN  
o 

LOAD 
CONNECT (ON 

• 

• 

• 

+0 

TO 
REGULATED 
DC POWER 

SUPPLY 

(SEE NOTE I) 

R11 

R10 

2 

DYNODE NO lO 

DYNODE NO 9 

oyNnnr NO R 

DYNODE NO 7 

DYNODE NO 6 

DYNODE NO 5 

DYNODE NO 4 
PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO 3 

12 

DYNODE NO 2 

DYNODE NO I 

PHOTOCATHODE 

R1 and 82: 560,000 ohms, 1/2 watt 

• R3: 820,000 ohms, 1/2 watt 

R4 through R11: 470,000 ohms, 1/2 watt 

• 

92LM 927 

Note 1: Adjustable between approximately 500 and 1800 volts dc. 

Note 2: Component values are dependent upon nature of applica-

tion and output signal desired. 
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4516, 4517 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS (4516) 
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4516, 4517 
TYPICAL TIME- RESOLUTION CHARACTERISTICS 

TYPE 4516 

UPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE No I, 1/12 OF E FOR EACH SUCCEED— 
ING DYNODE STAGE , AND 1/12 OF E BETWEEN DYNODE No 10 AND ANODE 
E PHOTOCATHOCE IS FULLY ILLUMINATED. 
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TYPE 4517 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING I 6 OF E 
BETWEEN CATHODE AND DYNODE No.1; I 12 OF E FOR EACH SUC-
CEEDING DYNODE STAGE; AND 112 OF E BETWEEN DYNODE No.I0 
AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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4516, 4517 

• 

• 

• 

• 

• 

• 

SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

TYPE 4516 

THE SUPPLY VOLTAGE ( El IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 8 25% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No I 1.2 
DYNODE No I AND DYNODE No 2 I 2 
DYNODE No .2 AND DYNODE No 3 1 7 
EACH SUCCEEDING DYNODE STAGE I 0 
ANODE AND CATHODE 12 1 
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4516, 4517 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

TYPE 4517 

THE SUPPLY VOLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN: 
8.13% OFIE) 
MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No. I AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 
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4516, 4517 
SPECTRAL ENERGY DISTRIBUTION OF 2870°K LIGHT 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870. K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO (/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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4516, 4517 
TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

TYPE 4516 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E) 
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 11.15% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. 1 
DYNODE No. 1 AND DYNODE No. 2 
DYNODE No. 2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE 
ANODE AND CATHODE 
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TUBE TEMPERATURE IS 22° C. 
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4516, 4517 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

• 

• 

• 

• 

• 

• 

TYPE 4517 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS , 

BETWEEN 
8.13%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No .1 
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DYNODE No 2 AND DYNODE No 3 
EACH SUCCEEDING DYNODE STAGE 
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4516, 4517 
TYPICAL ANODE CHARACTERISTICS 

TYPE 4516 

CATHODE - TO-DYNODE No I VOLTS . 149 
! DYNODE No 1-70- DYNODE No 2 VOLTS . 149 
! DYNODE No 2 - TO-DYNODE No 3 VOLTS . 210 
: EACH SUCCEEDING DYNODE - STAGE VOLTS.124 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 

1 COLOR TEMPERATURE OF 2870°K 
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4516, 4517 
TYPICAL DARK- PULSE SPECTRUM 

4516 4517 

CATHODE- TO- DYNODE 
DYNODE No I- TO- 
DYNODE No 2- TO- DYNODE 
EACH SUCCEEDING 
ANODE - TO- CATHODE 
DASHED PORTION INDICATES 
PEAK THIS PORTION 
SINGLE PHOTOELECTRON 
IS OBTAINED WITH 
TUNGSTEN- FILAMENT 
TEMPERATURE. 

SOLID- LINE PORTION 
TUBE TEMPERATURE 
ONE PHOTOELECTRON 
INTEGRATING TIME 

DYNODE 

DYNODE- 

PHOTOCATHODE 

DARK 

• 

CONSTANT 

No I VOLTS 
No 2 VOLTS 
No 3 VOLTS 
STAGE VOLTS 

VOLTS 
LOCATION OF 

OF CURVE IS NORMALIZED 
PEAK OF DARK 

FULLY 
LAMP OPERATED 
PULSES ARE SUBTRACTED. 

INDICATES DARK- PULSE 
22•C 
PULSE HEIGHT • 4 COUNTING 

30p SEC.( 

. I 

149 208 
149 158 
210 158 
124 122 

1500 1500 
SINGLE PHOTOELECTRON 

TO COINCIDE WITH 
PULSE SPECTRUM AND 
ILLUMINATED BY A 

AT A LOW COLOR 

SPECTRUM. 

CHANNELS 
Rir 300kû C.100 pF) 
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4516, 4517 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT • TYPE 4516 
SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF 
E BETWEEN CATHODE AND DYNODE No I, 1/12 OF E FOR EACH 
SUCCEEDING DYNODE STAGE, AND 1/12 OF E BETWEEN DYNODE Na10 

AND ANODE 
PHOTOCATHODE IS FULLY ILLUMINATED 

(II H..-(21H ,(3)H • 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY ( H) ARE FOR LINES 
OF FLUX IN INDICATED DIRECTION 

•POSITIVE VALUES OF MAGNETIC FIELD INTENSITY ( H) ARE FOR LINES 
OF FLUX OUT OF PAPER 
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4516, 4517 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 

ON ANODE CURRENT 

TYPE 4516 ( Coned) 
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MAGNETIC FIELD INTENSITY— OERSTEDS 

92L111- 946R1 

TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 

TYPE 4517 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE-No.1 ; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE- STAGE; AND 1/12 OF E 
BETWEEN DYNODE-No .10 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 

TUBE S ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 

POSITIVE VALUE OF H IN 
I DIRECTION SHOWN 

,(31 

DIRECTION (OHS OUT OF PAPER 

DUCEM Electronic Components 
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4516, 4517 
TYPICAL EFFECT OF INDICATED MAGNETIC FIELD 
ON ANODE CURRENT 

• 

• 

• 

• 

• 

• 

TYPE 4517 ( Cont'd) 
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4 518 

Photomultiplier Tube 
• 2- Inch Diameter, 10- Stage, Head- On Type 

Bialkali Photocathode of High Quantum Efficiency 
Circular- Cage Electrostatically- Focused Dynode Structure 

For use in pulse counting and other low light 
level detection and measurement systems 

1111, GENERAL Spectral Response  See accompanying Spectral 
Response Characteristics 

Wavelength of Maximum Response.. . . 4000 + 500 angstroms 

Cathode, Semitransparent   Cesium-Potassium-Antimony 
(Bialkali) 

Shape  Spheric al Section 

e Minimum projected area 2  2 in 2 
Minimum diameter   1.68 in. 

Window Corning° No.0080, or equivalent 
Shape  Plano-Concave 

Index of refraction at 4360 angstroms 1  523 

Dynodes: 
Substrate Copper-Beryllium 
Secondary-Emitting Surface  Beryll ium-Oxide 

Structure  Circular-Cage Electrostatic-Focus Type 
Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No 10 4  4 pF 

Anode to all other electrodes  7 pF 
Maximum Overall Length  5.81 in. 
Seated Length   4.87 in. ± 0.19 in. 

Maximum Diameter  2.31 in. 
Bulb T-16 0 Socket  Cinch-Jonesb No.:3NI14, or equivalent 
Magnetic Shield   Millene No.80802B, or equivalent 

Operating Position   Any 
Weight ( Approx.)   5.2 oz 
Base  Medium-Shell Dilieptal 14-Pin 

(JEDEC No.B14-38), Non-hygroscopic 

e 

• 

ABSOLUTE-MAXIMUM RATINGS 

DC Voltage: 
Between anode and cathode  2000 max. V 
Between anode and dynode No.10  250 max. V 
Between consecutive dynodes   400 max. V 
Between dynode No.1 and cathode   300 max. V 

Between focusing electrode and cathode   400 max. V 
Average Anode Currente  0.5 max. mA 
Ambient-Temperature Range i  -100 to +85 °C 

DUCEM 
Electronic 

Components 

DATA 1 
5-68 



4518 

CHARACTERISTICS RANGE VALUES 

tinder conditions with dc supply voltage (E) across a voltage.. 

divider providing voltages as shown in Table 1, except as noted 

With E = 1500 volts except as noted 

Min. TY9. Max. 
Sensitivity 

Radiantg at 

4000 angstroms   3.9x104 A/WO 

Cathode Radiant" 

at 4000 angstroms  0.079 A/W 

Luminous: 
With tungsten 

light sourcei   13 33 200 A/Im 

With blue light source'.   2x10 5 5x10"5 3x10-4 1110 
Cathode Luminous: 
With tungsten 

light source'  6.7x10 5 A/Im 
With blue light source".  8x10" 1° lx10"9 A 

Quantum Efficiency 

at 4000 angstroms  24 % 

Current Amplification 5x105 - 

Anode Dark Current °   2.4x104 ° 5x104 ° A 
Equivalent Anode-

Dark-Current Input   3' 3x10-11q _ Im 
.5x1044r - 2  W 

Dark-Pulse Spectrums  (x) 

Pulse-Height Resolution' .   9 % 

Anode-Pulse Rise Time","   2.3x10"9 s 

Electron Transit Timeu,w .   2.7x10"8 

°Made by Corning Glass Works, Corning, New York 14830. 

"Made by Cinch Manufacturing Co., 1026 S. Homan Ave., 
Chicago, 111. 60624 

°Made by James Millen Manufacturing Co., 150 Exchange St., 
Malden, Mass. 02148 

sAveraged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recommended. 

This value is calculated from the typical luminous sen-
sitivity rating using a conversion factor of 1190 lumens 
per watt. 

• 

• 
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hThis value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1190 lumens gm, per watt. 
I These values are calculated as shown below: 

Anode Current ( with blue 
light source) ( A) 

Ao k Luminous Sensitivity ( A/1m) - 
0.15 x Light Flux of 
1 x 10-5 ( 1m) 

The value of 0.15 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote ( k) to the anode current measured under the same 

111> conditions but with the blue filter removed. 

kUnder the following conditions: Light incident on the cathode 
is transmitted through a blue filter ( Corning C. S. No.5-58, 
polished to 1/2 stock thickness — Manufactured by the Corn-
ing Glass Works, Corning, New York) from a tungsten- fila-
ment lamp operated at a color temperature of 2870° K. The 
value of light flux incident on the filter is 10 microlumens. 

mThis value is calculated as shown below: 

• 

Cathode Luminous 
Sensitivity ( A/1m) = 

Cathode Current ( with blue 
light source) ( A) 

0.15 x Light Flux of 
1 x 10-4 ( 1m) 

The value of 0.15 is the average value of the ratio of the 
cathode current measured under the conditions specified 
in footnote ( m) to the cathode current measured under the 
same conditions but with the blue filter removed. 

^Under the following conditions: Light incident on the cath-
ode istransmitted through a blue filter ( CorningC. S. No.5-58, 
polished to 1/2 stock thickness — Manufactured by the 
Corning Glass Works, Corning, New York) from a tungsten-
filament lamp operated at a color temperature of 2870° K. 
The value of light flux incident on the filter is 100 micro-
lumens and 200 volts are applied between cathode and all 
other electrodes connected as anode. 

At a tube temperature of 22° C. Light incident on the cath-
ode is transmitted through a blue filter ( Corning C. S. No.5-58, 
polished to 1/2 stock thickness). The light flux incident on 
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the filter is 10 microlumens. The supply voltage ( E) is ad-
justed to obtain an anode current of 10 microamperes. Sensi-
tivity of the 4518 under these conditions is approximately e 
equivalent to 7 amperes per lumen. Dark current is measured 

with no light incident on the tube. 

%With supply voltage ( E) adjusted to give an equivalent lum-

inous sensitivity of 7 amperes per lumen. 

At 4000 angstroms. This value is calculated from the EADC1 

value in lumens using a conversion factor of 1190 lumens 
per watt. 

sNleasured under the following conditions: A Nuclear Data 

Model No.ND-180 Multichannel Pulse-Height Analyzer is 
used. The single-photoelectron pulse height is established 

by fully illuminating the photocathode with a weak light 
source, such as a tungsten-filament lamp operated at a low• 
color temperature, to assure the high probability of single 

photoelectron emission from the photocathode of the 4518. 

The intensity of the light source is adjusted for approximately 
50 per cent counting loss. The dark-pulse spectrum is then 
obtained, using the same gain setting of the Multichannel 

Pulse-Height Analyzer, with the light source removed. 

t Pulse-height resolution is defined as the quotient of the full 

width of the photopeak at half height by the pulse height at 
maximum count rate under the following conditions: The 662 ke‘T 

photon from an isotope of cesium having an atomic mass of 
137 ( Cs137) and a cylindrical 2" x 2" thallium-activated sodi-
um-iodide scintillator [Nal(TD-type 81181 are used. This scin-

tillator is manufactured by the Harshaw Chemical Corporation, 
1945 East 97 Street, Cleveland 6, Ohio, and is rated by the 

manufacturer as having a resolution capability of 7.5%. The 
Csie source is in direct contact with the metal end of the. 
seintillator. The faceplate end of the crystal is coupled to 

the 4518 by a coupling fluid such as Dow Corning Corp., Type 
DC200 ( viscosity of 60,000 centistokee — Manufactured by 

the Dow Corning Corp., Midland, Michigan, or equivalent. 

uUnder conditions with dc supply voltage ( E) across a voltage 

divider providing 1/6 of ( E) between cathode and dynode. 
No.1; 1/12 of ( E) for each succeeding dynode stage; and 
1/12 of ( E) between dynode No.10 and anode. Focusing 

electrode potential is adjusted as shown in Table I. 

'Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily. 

a function of transit time variation and is measured under 
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conditions with the incident light fully illuminating the 
photocathode. 

S
'The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance window 
of the tube and the time at which the output pulse at the 
anode terminal reaches peak amplitude. The transit time is 
measured under conditions with the incident light fully il-
luminating the photocathode. 

O 

e 

• 

TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

Between: 
7.75% of Supply 

Voltage ( E) 
Multiplied by: 

Cathode and Dynode No.1 
Dynode No.! and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Anode 
Anode and Cathode 

1.8 
1.4 
1.5 
1.2 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12.9 

Focusing Electrode is connected to arm of potentiometer 
between cathode anddynode No.!. The focusing-electrode 
voltage is varied between 10% and60% of dynode No.! po-
tential ( referred to cathode) to give maximum anode current. 

OPERATING CONSIDERATIONS 

• The base pins of the 4518 fit a diheptal 14-contact 
socket, such as Cinch-Jones No.3M14 or equivalent. The 
socket should be made of high-grade, low-leakage mate-
rial, and should be installed so that incident light falls 
on the face end of the tube. 

ak The operating stability of the 4518 is dependent 
Won the magnitude of the anode current. The use of an 
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average anode current well below the maximum rated 
value of 0.5 milliampere is recommended when stability 
of operation is important. When stability is of prime e 
importance, the use of an average anode current of 1 
microampere or less is recommended. 

Electrostatic and magnetic shielding of the 4518 is 

ordinarily required. When a shield is used, it must be at 
cathode potential. 

The high voltages at which the 4518 is operated are 
very dangerous. Care should be taken in the design of 
apparatus to prevent the operator from coming in contact 

with these high voltages. Precautions should include 
the enclosure of high-potential terminals and the use of. 
interlock switches to break the primary circuit of the 
high-voltage power supply when access to the apparatus 
is required. 

Accompanying typical voltage-divider arrange-
ments are recommended for use with the 4518. The 
resistance values for the voltage dividers range from 
10,000 ohms per stage to 1,000,000 ohms per stage. 
The choice of resistance values for any voltage-divider 
network is usually a compromise. If low values of resis-
tance per stage are utilized, the power drawn from the 
regulated power supply and the required power rating 

of the resistors increase. Phototube noise may also. 
increase due to heating if the divider network is mounted 
near the photocathode. 

The use of high resistance values per stage may 
cause deviation from linearity if the voltage-divider 
current is not maintained at a value of at least 10 times. 
that of the maximum value of anode current, and may 
limit anode-current response to pulsed light. The latter 
effect may be reduced by connecting capacitors between 
the tube socket terminals for dynodes No.7 and No.8, 
dynodes No.8 and No.9, dynodes No.9 and No.10, ande 

• 
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between dynode No.10 and anode return. In addition to 
non-linearity and pulse-limiting effects, the use of resis-
tance values exceeding 10 megohms per stage make the 
4518 more susceptible to leakage effects between ter-
minals with possible resulting deviation in interstage 
voltage leading to a loss of current amplification. 

TYPICAL VOLTAGE- DIVIDER ARRANGEMENT 

WHICH PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RETURN 

+ 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 1) 

— 

RI 

R2 

R3 

Re 

R5 

R7 

R8 

R9 

R10 

II 

DYNODE No. 10 
LOAD 

CONNECTION 

DY No. 9 

DY No. 8 

DY No. 7 

DY No. 6 

6 
DY No. 5 

DY No. 4 

DY No. 3 

DY No. 2 

DY No I 

7 

rl r. 

FOCUSING ELECTRODE 

e 

13 

PHOTOCATHODE 

9 

o 

o 

PHOTO-
MULTIPLIER 
TUBE 

92LS-2021 

R1 through R7: 390,000 ohms, 1/2 watt 
R9: 470,000 ohms, 1/2 watt 
R9: 620,000 ohms, 1/2 watt 
R10: 560,000 ohms, 1/2 watt 
R11: 720,000 ohms, 1/2 watt 

R12• m 5 egohms, 1/2 watt., adjustable •  

Note 1: Adjustable between approximately 500 and 2000 volts 
dc. 

Note 2: Component values are dependent upon nature of appli-
cation and output signal desired. 
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4518 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 

USE IN SCINTILLATION- COUNTING APPLICATIONS 

TO 
REGULATED 

DC POWER 
SUPPLY 

(SEE NOTE 

— 0 

R2 

3 

R, 

R5 

R7 

R, 

R9 

R10 

Ft, 

92LS-2022 

ANODE RE TURN 

DYNODE No. 10 

DV No. 9 

DV No .8 

DY No 7 

DT No. 2 

FOCUSING ELECTRODE 

PHOTOCATHODE 

0 13 

PHOTO 
MULT I-
PLIER 
TUBE 

R I4 

OUT-
PUT 

CI: 0.05 µF, 500 volts ( dc working) 
C2: 0.02 MF, 500 volts ( dc working) 
C3: 0.01 MF, 500 volts ( dc working) 
C4: 0.005 MF, 500 volts ( dc working) 

C6 and C6 '* 0.005 MF, 3000 volts ( dc working) 
R1 through R7: 390,000 ohms, 1/2 watt 

470,000 ohms, 1/2 watt 
R 8'•  
R9: 620,000 ohms, 1/2 watt 
R10: 560,000 ohms, 1/2 watt 

R11: 720,000 ohms, 1/2 watt 
R12 '• 5 megohms, 1/2 watt, adjustable 
R13: 1 megohm, 1/2 watt 
R14: 100,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 2000 volts 
dc. 

Note 2: Capacitors C1 through C6 should be connected at tube 
socket for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature of appli-
cation and output signal desired. 
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TERMINAL DIAGRAM (Bottom View) 

Pin 1: Dynode No.1 
Pin 2: Dynode No.2 
Pin 3: Dynode No.3 
Pin 4: Dynode No.4 
Pin 5: Dynode No.5 
Pin 6: Dynode No.6 
Pin 7: Dynode No.7 

Pin 8: Dynode No.8 
Pin 9: Dynode No.9 
Pin 10:Dynode No.10 
Pin 11: Anode 

Pin i: Internal Connection — 
Do Not Use 

Pin 13: Focusing Electrode 
Pin 14: Photocathode 

DIMENSIONAL OUTLINE 

DY7 DY8 

DY8 7 8 DY9 

DY5 DY10 

DY4 

DY3 IC 0:1,i1isieT 

DY2 14 G 
DY1 K 

DIRECTION OF RADIATION , 
INTO END OF BULB 

2.00 3.06 
I DIA. 

F ACEPL ATE — 1..2.68 MIN. -  DIA. 

(SEE NOTE) 

PHOTOCATHODE — 

BASE 
JEDEC GROUP S, 

N•1514-38 

14AA 

4.87 
t. 

T 16 
BULB 

5.61 
MAX. 

2.31 MAX. 
DIA. 92CS-8109R5 

DIMENSIONS IN INCHES 

of bulb will not deviate more than 2° in any direction from 

the perpendicular erected at the center of bottom of the base. 

Note: Within 1.68" diameter, deviation from flatness of exter-
nal surface of faceplate will not exceed 0.010" from 

peak to valley. 
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TYPICAL ANODE CHARACTERISTICS 

CATHODE-TO-DYNODE-No.1 VOLTS = 280 

DYNODE-No.1-TO-DYNODE-No.2 VOLTS = 220 
DYNODE-No.2-TO-DYNODE-No.3 VOLTS 230 
DYNODE-No.3-TO-DYNODE-No.4 VOLTS = 185 

EACH SUCCEEDING DYNODE-STAGE VOLTS 155 

FOCUSING ELECTRODE IS CONNECTED TO THE ARM OF A POTENTIOMETER 

BETWEEN CATHODE AND DYNODE-No.1. FOCUSING ELECTRODE VOLT-

AGE IS ADJUSTED BETWEEN 10. AND 60% OF DYNODE-No.1 POTENTIAL 
TO GIVE MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 28700 

: 
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• 

• 

e 

• 

• 

• 

SENSITIVITY AND CURRENT-

AMPLIFICATION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE- DIVIDER 
WHICH DISTRIBUTES THE VOLTAGE AS FOLLOWS: 

735% OF E 
BETWEEN: MULTIPLIED BY: 

CATHODE AND DYNODE No.1 

DYNODE No.1 AND DYNODE No .2 
DYNODE No.2 AND DYNODE No .3 

DYNODE No.3 AND DYNODE No .9 

EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.8 
1.9 

1.5 
1.2 

1.0 
ii.9 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE CURRENT 
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TYPICAL DARK- PULSE SPECTRUM 

CATHODE-TO-DYNODE No I VOLTAGE . 280 

DYNODE No.1-TO-DYNODE No.2 VOLTAGE = 220 
DYNODE No .2-TO-DYNODE No .3 VOLTAGE . 230 
DYNODE No 3-TO-DYNODE No.4 VOLTAGE = 185 
EACH SUCCEEDING DYNODE-STAGE VOLTAGE . 155 

ANODE-TO-CATHODE VOLTAGE . 2000 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO GIVE MAXIMUM ANODE 
CURRENT 

DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON 
PEAK THIS PORTION OF CURVE IS NORMALIZED TO COINCIDE WITH 
SINGLE PHOTOELECTRON PEAK OF DARK PULSE SPECTRUM AND IS 

OBTAINED WITH PHOTOCATHODE FULLY ILLUMINATED BY A TUNG-
STEN-FILAMENT LAMP OPERATED AT A LOW COLOR TEMPERATURE. 
DARK PULSES ARE SUBTRACTED. 

SOLIO-LINE PORTION INDICATES DARK-PULSE SPECTRUM. 

TUBE TEMPERATURE = 22° C 
ONE PHOTOELECTRON PULSE HEIGHT = 4 COUNTING CHANNELS 

INTEGRATING TIME CONSTANT = 30 ., SEC. (N_ 300 M. C = 100 pF) 
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TYPICAL DARK CURRENT 
AND EADCI CHARACTERISTICS 

• 

• 

• 

e 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 

POTENTIAL ( E) ACROSS A VOL TAGE DIVIDER WHICH DISTRIBUTES ( E) 

AS FOLLOWS 

BETWEEN: 
7.75% OF E 

MULTIPLIED BY. 

CATHODE AND DYNODE No 1 
DYNODE No .1 AND DYNODE No.2 

DYNODE No.2 AND DYNODE No .3 
DYNODE No.3 AND DYNODE No.4 
EACH SUCCEEDING DYNODE STAGE 

ANODE AND CATHODE 

1.8 
1.4 

1.5 
1.2 
1.0 
12S 

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE 

CURRENT 

TUBE TEMPERATURE . 22° C 
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TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE ( El ACROSS VOLTAGE DIVIDER PROVIDING 16 OF E 

BETWEEN CATHODE AND DYNODE No 1. 1 12 OF E FOR EACH SUCCEED-

ING DYNODE STAGE, AND 1 12 OF E BETWEEN DYNODE No 10 AND ANODE. 
FOCUSING- ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 

CURRENT 

THE PHOTOCA THODE IS FULLY ILLUMINATED 

\C. 
-Nr) 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY ( HI ARE FOR LINES OF 

FLUX OUT OF PAPER 
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TYPICAL EFFECT OF INDICATED MAGNETIC 

FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1 6 OF E 

BETWEEN CATHODE AND DYNODE No.1, 112 OF E FOR EACH SUCCEED-

ING DYNODE STAGE; AND 112 OF E BETWEEN DYNODE No 10 AND ANODE. 
FOCUSING- ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 

CURRENT. 

THE PHOTOCATHODE IS FULLY ILLUMINATED 

-.LX7 HI 
POS TIVE VALUES OF MAGNETIC FIELD INTENSITY ( 11) ARE FOR LINES OF 

FLUX IN INDICATED DIRECTION 
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TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1 6 OF E 

BETWEEN CATHODE AND DYNODE No .1 1 12 OF E FOR EACH SUCCEED-

ING DYNODE STAGE: AND 1 12 OF E BETWEEN DYNODE No.10 AND ANODE. 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE 

CURRENT. 

THE PHOTOCATHODE IS FULLY ILLUMINATED 

H 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY ( HI ARE FOR LINES OF 
FLUX IN INDICATED DIRECTION 
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SPECTRAL RESPONSE CHARACTERISTICS 

100 

BO 

60 

4 

20 

RELATIVE SENSITIVITY 

2000 3000 4000 5000 6000 7000 

WAVELENGTH- ANGSTROMS 
92LM-I997 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1,6 OF E 

BETKEN CATHODE AND DYNODE No.1: 112 OF E FOR EACH SUCCEED-

ING DYNODE STAGE, AND 12 OF E BETWEEN DYNODE No 10 AND ANODE 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 

4 

TRANSIT TIME 

6 

4 

RISE TIME 

e r 4 
700 9 1000 2 3 1500 6 7 92000 

SUPPLY VOLTS 1E1 BET9EEN ANODE AND CATHODE 
92LS-2023 
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4521 

Photomultiplier Tube 
3"-Diameter, 10-Stage, Venetian-Blind Type Haying a 

Bialicali Photocathode and Aluminum-Oxide Window 

GENERAL 

• 

Spectral Response   See Accompanying Typical 
Spectral Response Charac-

teristics 

Wavelength of Maximum Response   4000 ± 500 A) 
Cathode, Semitransparent . . Potassium-Cesium-Antimony 

(Bialkali) 

Minimum area 5  27 in2 ( 34.1 cm2) 

Minimum diameter 259 in ( 6.6 cm) 

Window  Aluminum Oxide 

Shape   Plano-Plano 
Index of refraction at 4100 angstroms  1.78 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Venetian-Blind 

Direct I nterelectrode Capacitances (Approx.): 

Anode to dynode No.10 33 pF 

Anode to all other electrodes 8  9 pF 

Maximum Overall Length 586 in ( 14.8 cm) 

Maximum Diameter   3.055 in ( 7.75 cm) 

Bulb   See Dimensional Outline 

Base (Temporary)   Small-Shell Diheptal 14-Pin 
(JEDEC Group 5, No.B14-45) 

Socket  Cinch. No.3M14, or equivalent 

Magnetic Shield   See Footnote b 

Operating Position   Any 

Weight (Approx.)   10.6 oz (300 g) 

MAXIMUM RATINGS, Absolute-Maximum Values: 
DC Supply Voltage: 

Between anode and cathode   2000 max. V 

Between anode and dynode No.10  300 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   600 max. V 
Between focusing electrode and cathode . .   600 max. V 

Average Anode Currentd   0.5 max. mA 

Ambient-Temperature Range   -100 to +85 dC 

IMEDO Electronic Components 

DATA 1 
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4521 
CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage ( E) across a voltage divider 
providing the electrode voltages shown in Table I, except as noted, 
and at a temperature of 220 C. 

With E = 1500 volts ( Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiantf at 
4000 angstroms   — 1.9x104 — A/W 

Luminousg ( 28700 K) .   7.5 18 165 A/Im 

s te 
Current with blue light 

(28700 K + C.S. 
No.5-58)  9x10-6 2.2x10-5 2x 104  A 

Cathode Sensitivity: 

Radianti at 4000 
angstroms  — 0.087 A/Im 

Luminousk ( 28700 K)   6.7x10-5 8.3x10-5 A/Im 

Current with blue light 
sourcem ( 28700 K + C.S. 
No.5-58)  8x10-10 1x10-9 A 

Quantum Efficiency at 
4000 angstroms  27 % 

Current Amplification .   2.2x105 — 

Anode Dark Current^ . .   2x10-9 6x10-9 A 

Equivalent Anode Dark 2.7x10-10 8x10-10 Im 

i 

Equivalent Noise Inputs . _ . x0-13P 
1.7x10-15r 

18x10-12 Im 

W 

w 0 

Current Input^   2.6x10-13P 771 

Pulse Height Resolution' . 7.5 % 

Mean Gain Deviation:t 

With count rate change of 
10,000 to 1,000cpsu. .   1 % 

e 
For period of 16 hours at 
a count rate of 
10,000 cpsv   1 % 

Anode-Pulse Rise Timew k 
at 2000 V  1.3x10-8 s 

Electron Transit Timed.), 
1110 at 2000 V  5.8x10-8 s 

• 

Electronic 
Components 
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a 

• b 
d 

Made by Cinch Manufacturing Company, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 

Magnetic shielding material in the form of foil or tape as available 

from the Magnetic Shield Division, Perfection Mica Company, 

1322 North Elston Avenue, Chicago, IL, 60622, or equivalent. 

Averaged over any interval of 30 seconds maximum. 

e Tube operation at room temperature or below is recommended. 

This value is calculated from the typical anode luminous sensi-

tty rating using a conversion factor of 1040 lumens per watt. 

9 These values are calculated as shown below: 

Anode Current with blue light 
source) (A) 

h 

Luminous Sensitivity ( A/Im) = 
0.12 x Light Flux of 
1 x 10-5 ( Im) 

The value of 0.12 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote ( h) 

to the anode current measured with the blue filter removed. 

Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter ( Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness) from a tungsten-filament lamp op-

erated at a color temperature of 28700 K. The value of light flux 

incident on the filter is 10 microlumens. 

This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1040 lumens per watt. 

This value is calculated as shown below: 

Cathode Current (with blue 
light source) (A) Cathode Luminous 

Sensitivity ( A/lm) - 
0.12 x Light Flux of 
1 x 104  ( Im) 

The value of 0.12 is the average value of the ratio of the cathode 

current measured under the conditions specified in footnote ( m) 

to the cathode current measured under the same conditions but 

with the blue filter removed. 

m Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter ( Corning C.S. No.5-58, pol-

ished to 1/2 stock thickness) from a tungsten-filament lamp op-

erated at a color temperature of 28700 K. The value of light flux 

incident on the filter is 1 x 104  lumen and 300 volts are applied 

between cathode and all other electrodes connected as anode. 

113COM Electronic Components 
DATA 2 
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n Light incident on the cathode is transmitted through a blue 

filter ( Corning C.S. No.5-58, polished to 1/2 stock thickness). 

The light flux incident on the filter is 10 microlumens. The sup-

ply voltage E is adjusted to obtain an anode current of 9 micro-

amperes. Sensitivity of the 4521 under these conditions is approx-

imately equivalent to 7.5 amperes per lumen. Dark current is 

measured with no light incident on the tube. 

P At 4000 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1040 lumens per 

watt. 

cl With a supply voltage E of 1100 volts. Anode load is a 100-k ilohm 

resistor in parallel with a total capacitance of 100 pF. Under 

pulse conditions, the interstage voltages of the tube should not 

deviate more than 2% from the interstage voltage values during 

no-signal conditions. The 662 keV photon from an isotope of 

cesium having an atomic mass of 137 (Cs 137) and a cylindrical 

3" x 3" thallium-activated sodium-iodide scintillator [ Nal ( T1)-

type 12Al2, Serial No.DH184 or equivalent] are used. This scin-

tillator is manufactured by the Harshaw Chemical Corporation, 

1945 East 97th Street, Cleveland 6, OH. The Cs 137 source is in 

direct contact with the metal end of the scintillator. The face-
plate end of the crystal is coupled to the tube by a coupling fluid 

such as Dow Corning Corp. Type DC200 ( Viscosity of 60,000 

centistokes) — Manufactured by the Dow Corning Corp., Mid-

land, MI, or equivalent. Pulse-height resolution in per cent is de-

fined at 100 times the ratio of the width of the photopeak at 

half the maximum count rate in the photopeak height ( A) to the 

pulse height at maximum photopeak count rate ( B). 

PHOTO 
PE AK 

PULSE HEIGHT 13 

- 24(11 
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r At 4000 angstroms. This value is calculated from the ENI value 

in lumens using a conversion factor of 1040 lumens per watt. 

S Under the following conditions: External shield connected to 

cathode, an equivalent bandwidth of 1 Hz, tungsten-light source 

at a color temperature of 28700 K interrupted at a low audio fre-

quency to produce incident radiation pulses alternating between 

zero and the value stated. The "on" period of the pulse is equal 

to the "off" period. 

Mean gain deviation is defined as follows: 

i=n 
Where: 

— Pi' p = mean pulse height 
i = 1 100  MGD =  pi = pulse height at the 

n = readingtotal number of 

readings 

U Under the following conditions: The scintillator and Cs 137 radi-

ation source of ( s) are employed. The radiation source is initially 

centered, on the major axis of the tube and the scintillator, at a 

point providing a pulse count rate of 10,000 cps. The pulse height 

of the photopeak is measured under this condition. Next, the ra-

diation source is moved rapidly, in approximately 30 seconds, to 

a new position that is equivalent to a count rate of 1,000 cps. The 

new position is also centered in the major axis of the tube. The 

pulse height under this condition is measured. Mean gain devia-

tion is defined as shown in lt). 

Under the same conditions as shown in lul except the tube is op-

erated for a period of 1/2 hour with the radiation source located 

at the point providing a pulse count rate of 10,000 cps. Follow-

ing this time interval, the pulse height is sampled, at this count 

rate, at 1-hour intervals for a period of 16 hours. Mean gain devi-

ation is defined as shown in W. 
w Under conditions with dc supply voltage ( E) across a voltage 

divider providing 1/6 of E between cathode and dynode No.1; 

1/12 of E for each succeeding dynode stage; and 1/12 of E be-

tween dynode No.10 and anode. 

't Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a func-
tion of transit time variation and is measured under conditions 

with the incident light fully illuminating the photocathode. 

Y The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under con-

ditions with the incident light fully illuminating the photocathode. 

Electronic 
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OPERATING CONSIDERATIONS 

Terminal Connections 

The 4521 is supplied with a small-shell diheptal base at-

tached to semiflexible leads to facilitate testing. After test-

ing, the attached base should be removed prior to installing 

the 4521 in a given system. 

SHIELDING 

Electrostatic and magnetic shielding of the 4521 is usually 

required. When a shield is used it must be at cathode poten-

tial. 

OPERATING VOLTAGES 

The high voltages at which the 4521 is operated are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming in contact with these 

high voltages. 

For additional information on this type write to RCA 
Commercial Engineering, Harrison, N.J. 07029 for techni-
cal bulletin. 

Voltage To Be Provided By Divider 

7.7% of Supply 

Between Voltage ( E) 

Multiplied by 

Cathode and Dynode No.1 3 

Dynode No.1 and Dynode No.? 1 

Dynode No.? and Dynode No.3 1 

Dynode No.3 and Dynode No.4 1 

Dynode No.4 and Dynode No.5 1 

Dynode No.5 and Dynode No.6 1 

Dynode No.6 and Dynode No.7 1 

Dynode No.7 and Dynode No.8 1 

Dynode No.8 and Dynode No.9 1 

Dynode No.9 and Dynode No.10 1 

Dynode No.10 and Anode 1 

Anode and Cathode 13 

The focus voltage shall be adjusted to the potential which gives 

maximum anode current and is between 70 and 100 per cent of 

dynode No.1 potential ( referred to cathode). 

• 

e 

• 

• 

• 

IMCOBE1 Electronic Components 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR 

GENERAL PHOTOMETRIC APPLICATIONS 

_L ANODE RETURN 
LOAD 

DTI° GCNNEGTION 

+0 
TO 

REGuLA1ED 
DC POWER 
SUPPLY 

(SEE NOTE I) 

-0 

R1 through R13: 470 krz, 5%, 1/2 W 
R14: 5 wa, 20%, 1/2 W, (Adjustable) 
Note 1: Adjustable between approximately 800 and 2000 volts dc. 
Note 2: Component values are dependent upon nature of applica-
tion and output signal desired. 

BASE ARRANGEMENT 

BOTTOM VIEW 

ANODE 

PHOTO-
MULTIPLIER 
TUBE 

Note 1: Lead is cut off near 
glass button for indexing. 

Note 2: Leads 4, 8, 10, 14, 
16, and 18 are cutoff near 
button. 

92LIA - 329i 

I8* 

125 
03 
DIA 

18. 

18. 

92LS-3293 

!ECM Electronic Components 
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TYPICAL VOLTAGE- DIVIDER ARRANGEMENT FOR 

SCINTILLATION-COUNTING APPLICATIONS 

C6 

+ 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE II 

-o 

R 

R2 

R3 

R4 

R5 

6 

R7 

R8 

R9 

RIO 

RI I 

RI 2 

RI3 

CI 
ANCOE RETURN 

DY 10 

RI4 

CI: 0.05 1.IF, 500 volts 

C2: 0.02 btF, 500 volts 

C3: 0.01 µF, 500 volts 

C4: 0.005 ¡IF, 500 volts 

C5 and C6: 0.005 je, 3000 volts 

R1 through R13: 470 k&2, 5%, 1/2 W 

R14: 5 ME2, 20%, 1/2 W, (Adjustable) 

R15: 1 MS-2, 5%, 1/2 W 

RI.: 100 Id2, 5%, 1/2 W 

RIS 

CS 

,   
ANODE 

PHOTO-
MULTIPLIER 
TUBE 

OUTPUT 

°O 

CL 

92LIA - 3290 

Note 1: Adjustable between approximately 800 arid 2000 volts dc. 

Note 2: Capacitors C1 through C6 should be connected at tube 

socket for optimum high-frequency performance. 

Note 3: The value of the load elements, RL and CL, depend on 

the application. For most applications, RLx CL = 10 microseconds. 

It is to be noted that 815 is in parallel with RL and must be con-
sidered when selecting the RL value. 

Note 4: Component values are dependent upon nature of applica-

tion and output signal desired. 
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LEAD CONNECTIONS 
BOTTOM VIEW ( WITH BASE REMOVED 

Lead 1: Photocathode 

Lead 2: Dynode No.1 

Lead 3: Dynode No.2 

Lead 5: Dynode No.3 

Lead 6: Dynode No.4 

Lead 7: Dynode No.5 

Lead 9: Dynode No.6 

Lead 11 Dynode No.7 

Lead 12: Dynode No.8 

Lead 13: Dynode No.9 

Lead 15: Dynode No.10 

Lead 17: Anode 

Lead 19: Focusing 

Electrode 

BASING DIAGRAM 

BOTTOM VIEW ( WITH TEMPORARY BASE) 

DY7 DY5 
DY6 DY9 

DY5 DYI0 

DY4 

DY3 IC (DO NOT 
USE) 

DY2 
DYI Pc 

DIRECTION OF RADIATION: 
INTO END OF BULB 

Pin 1: Dynode No.1 Pin 8: Dynode No.8 

Pin 2: Dynode No.2 Pin 9: Dynode No.9 

Pin 3: Dynode No.3 Pin 10: Dynode No.10 

Pin 4: Dynode No.4 Pin 11: Anode 

Pin 5: Dynode No.5 Pin 12: Internal Connection— 

Pin 6: Dynode No.6 Do Not Use 

Pin 7: Dynode No.7 Pin 13: Focusing Electrode 

Pin 14: Photocathode 

MCELM Electronic Components 

DATA 5 
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DIMENSIONAL OUTLINE 

FACEPLATE — 

NOTE 

PHOTOCATHODE 

METAL 
ENVELOPE 

I 96 ± 03 
DIA 

2 40 _ 
MAX DIA 

13 GOLD-PLATED 

SEMI F LE %IKE LEADS 
030 ± 005 DIA 
LEAD LENGTH 2.5 MIN 

BASE 
JEDEC No BI4 - 45 

3 030 ± 025 DIA 

2 59 MIN 
USEFUL DIA 

Dimensions are in inches unless otherwise stated. 

4.86 
2.25 

5.86 
MAX 

75 MAX 

92LS-3287 

Inch mm Inch mm 

.005 .127 2.34 59.4 

.025 .63 2.40 60.9 

.030 .76 2.5 63.5 

.08 2.0 2.59 66 

.25 6.3 3.03 76.9 

.75 19.1 4.86 123.4 
2.0 50.8 5.86 148.8 

Electronic 
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4521 

SENSITIVITY AND CURRENT AMPLIFICATION • 

• 

• 

DYNODE No I - TO- CATHODE VOLTS • 3/13 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 1/13 E 
ANODE - TO-DYNODE No 10 VOLTS • 1113E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 70 AND 100 PER CENT OF DYNODE No I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT 

S
E
N
S
[
T
I
 V
 I
T
V
 
—
 
A
M
P
E
R
E
S
/
L
U
M
E
N
 
(
C
O
L
O
R
 
T
E
M
P
 
2
8
7
0
•
K
)
 

0
 

—
 

N
 

e
 

ce
 
0
 

N
 

e
 

O
 

o.
 
O
 

u
 

S
 

o.
 

C
O
 

N
 

a
 

a
 
 

n,
 

a
 

ow
 

an
 

N
 

a
 

e
 

o.
 

N
 

a
 

0
,
 

0
1
 

N
 

•
 

0
,
 
0
1
 

•
 

C
U
R
R
E
N
T
 
A
M
P
L
I
F
I
C
A
T
I
O
N
 

..e 
.;.• + A., -, 

4t-
..). 

.e. 

• e WIUIII 
u.,, iiriuiui 
Iii (eie 

e , IIIIIH 4' e ,- 
,e, ‘.. + va c. 

.., , ...-,. 
0  -1 

<2 •.: 

/ 

- a 

ee A + 4 a, ., 

/ 

ab 
J 

• .>  

V4 

UIIIIIHIIHHIII 
UUUUBUiU 

BOO 1000 1500 2000 2500 

SUPPLY VOLTS 1E1 BETWEEN ANODE AND CATHODE 

921.0.1-3291 

IECEBO Electronic Components 
DATA 6 

2-70 



4521 

TYPICAL EFFECT OF INDICATED MAGNETIC FIELD ON 

ANODE CURRENT 

SUPPLY 

FOCUSING 
PHOTOCATHODE 
TUBE 

VOLTAGE 1E1 ACROSS VOLTAGE 
BETWEEN CATHODE AND DYNODE 
SUCCEEDING DYNODE STAGE 
AND ANODE 

ELECTRODE ADJUSTED 
IS FULLY ILLUMINATED 

IS ORIENTED IN MAGNETIC 

DIVIDER PROVIDING 3/13 OF E 
No I, 1/13 OF E FOR EACH 

, AND 1/13 OF E BETWEEN DYNODE No 10 

TO GIVE MAXIMUM ANODE CURRENT 

FIELD AS SHOWN BELOW. 

POSITIVE VALUES OF MAGNETIC 
LINES OF FLUX IN INDICATED 

FIELD INTENSITY ( H) ARE FOR 
DIRECTION 
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4521 
TYPICAL EADCI AND ANODE DARK CURRENT 
CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE ( E). 

DYNODE No I - TO - CATHCCE VOLTS • 3/13 E 
EACH SUCCEEDING DYNODE - STAGE VOLTS • 1/13 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE - 

TWEEN 70 AND 100 PER CENT OF DYNODE Nol POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870•K 
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4521 

SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 

SOURCE AFTER PASSING THROUGH INDICATED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 

2870 4 SOURCE AFTER PASSING THROUGH BLUE 
FILTER ( CORNING C.S. No. 5 - 58 POLISHED TO I/2 

STOCK THICKNESS) . 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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• 
TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 
FUNCTION OF DYNODE-NO.5 VOLTS 

DYNODE— No I— TO - CATHODE VOLTS.200 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE—No.5 STAGEHOO 
FOCUSING—ELECTRODE VOLTAGE ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION 

ANODE IS AT GROUND POTENTIAL 
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TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No I- TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 1/12 E 
ANODE - TO-DYNODE No 10 VOLTS • 1/2 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BETWEEN 

70 AND 100 PER CENT OF DYNODE No 1 POTENTIAL ( REFERRED TO 
CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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Photomultiplier Tube 
5- Inch Diameter, 14- Stage, Head- On Type 

High Quantum Efficiency Bialkali Photocathode 
In- Line Electrostatically- Focused Dynode Structure 

For Use in Nuclear Physics Applications, Especially 
When a High Degree of Time Definition is Required 

GENERAL 

Spectral Response   Soo aceompanYing 
Typical Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 X 
Cathode, Semitransparent   Cs-K- Sb(Bialkali) 

Shape   Spherical Section 

Minimum projected area   16 sq. in ( 103 sq. cm) 

Minimum diameter   4.5 in ( 11.4 cm) 

Window . . UV-transmitting, Corning° No.9741, or Equivalent 

Shape  Spherical Section 

Index of refraction at 4047 angstroms   1.48 

Dynodes: 
Substrate Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 
Structure   In- Line Electrostatic-Focus 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.14   5.5 pF 

Anode to all other electrodes 7  0 pF 

Maximum Overall Length   12 in ( 30.5 cm) 
Maximum Diameter 5  25 in ( 13.3 cm) 
Base  See Base Drawing 

Socket   RCA-AJ2144 or AJ2145 
Magnetic Shield   See Note ( b) 
Operating Position   Any 
Weight ( Approx.)   21 oz ( 590 g) 

MAXIMUM AND MINIMUM R AT INGS,Absolute-11axintum Values 
DC Supply Voltage: 

Between anode and cathode: 
With Voltage Distribution 
A or B, shown in Table I   3000 max. V 

With Voltage Distribution 
C. shown in Table I  3500 max. V 

Between anode and dynodeNo.14 . . . 600 max. V 
Between dynode No. 14 & dynode No.13 800 max. V 
Between other consecutive dynodes. . 400 max. V 
Between dynode No.1 800 max. V 

and cathode :300 min. V 

Average Anode Current d  0.5 max. mA 
Ambient-Temperature Range   — 100 to +85 oc 

UCEIL Electronic Components 
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4522 
CHARACTERISTICS RANGE VALUES 

Min. Typ. Max. 

With a DC Supply Voltage (E). 2000 volts ( Except as noted) 
Voltage Distribution A, Table I 

Mode Sensitivity: 
Radiante at 4000 Xc. • - 2.6 x 106 - A/W 

Luminousf ( 2870°K) . 6.5 x 102 2.3 x 103 6.5 x 103 A/1m 

With blue light 
sourceg(28700K 

+ C.S. No.5-58) 8.5 x 10-6 3 x le 8.5 x 10-5 A 

Cathode Sensitivity: 

Radiant' at 4000 8.8 x 10 -2 - A/W 

Luminous' (2870° K)• • 7.7 x 10-5 _ A/Im 

With blue light source k 

(28700 K + C.S. 

No.5-58)   8 x 10 49 1 x 10 -9 - A 

Cathode Quantum 

Efficiency at 

3600 g   29 

Current Amplification. • • 3 x 10 7 
8 Anode Dark Current"' 6 x 10 - 1 x 10 -6 A 

Equivalent Anode 
5 x 10 -10n lm 3 x 10 -11" Dark Current Input 

2.6 x 10 -14P 

With E = 2500 volts 

Voltage Distribution B, Table I 

Pulse Height Resolution (' 7.5 

Mean Gain Deviation'. • • 1 

Dark Pulse Spectrum   See Typical Dark Pulse 

Spectrum 

With E = 3000 volts 
Voltage Distribution A, Table I 

Anode-Pulse Rise Time • 

Electron Transit Time .. 

With E 3000 volts 

Voltage Distribution C, Table I 

Pulse Current: u 

Lineary  

Saturated 

2.9 x 10 -9 

6.6 x 10 -8 

0.13 

0.32 

A 

A 

e 

• 

• 
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4522 
a 

d 

e 

Made by Corning Glass Works, Corning. New York 14830. 

Magnetic shielding is available from manufacturers such 
as the Magnetic Shield Division, Perfection Mica Co., 
1322 North Elston, Chicago 22, Illinois. 

Averaged over any 500-microsecond interval. 

This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 1140 lumens 
per watt.. 

These values are calculated as shown below: 
Luminous Sensitivity ( A/1m) = 

Anode Current (with blue light source) ( A) 

0.13 x Light Flux of 1 x 10-7 ( 1m) 
The value of 0.13 is an average value. It is the ratio of 

the cathode current measured under the conditions specified 
in footnote (k) to the cathode current measured under the 

same conditions but with the blue filter removed. 
g Light incident on the cathode is transmitted through a 

blue filter (Corning C.S. No.5-58 polished to 1/2 stock 
thickness) from a tungsten-filament lamp operated at a 
color temperature of 2870° K. The value of light flux inci-

dent on the filter is 0.1 microlumen. 
h This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 1140 lumens 

per watt. 
I These values are calculated as shown below: 

Cathode Luminous Sensitivity ( A/lm) 
Cathode Current ( with blue light source) ( A) 

0.13 x Light Flux of 1 x 10-4 ( Im) 
The value of 0.13 is an average value. ( See footnote f). 

k Light incident on the cathode is transmitted through a blue 
filter (Corning C.S. No.5-58, polished to 1/.2 stock thick-

ness) from a tungsten-filament lamp operated at a color 
temperature of 2870° K. The value of light flux incident 
on the filter is 100 microlumens and 300 volts are applied 
between cathode and all other electrodes connected as 

anode. 
r" At a tube temperature of 22° C. Light incident on the 

cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness). The light flux 

incident on the filter is 0.1 microlumen. The supply volt-

age E is adjusted to obtain an anode current of 26 micro-
amperes. Luminous sensitivity of the tube under these 
conditions is approximately equivalent to 2000 amperes 
per lumen. Dark current is measured with incident light 

removed. 
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4522 
^ With supply voltage E adjusted to give a calculated value 

of anode luminous sensitivity of 2000 amperes per lumen. 

P At 4000 A. Calculated from the luminous EADCI value 

using a conversion factor of 1140 lumens per watt. 
q With a supply voltage E of 2500 volts across a voltage 

divider providing electrode voltages shown in Table I, 
Distribution B. Anode load is a 10-kilohm resistor in par-

allel with a total capacitance of 1000 pF. Under pulse 
conditions, the interstage voltages of the tube should not 

deviate more than 2% from the interstage voltage values 

during no-signal conditions. 662 keV photons from a one-

microcurie Cs 137 source and a cylindrical 5" dia. x 4" 

thallium-activated sodium-iodide scintillator Na! ( TD-type 
Ilarshawn 20A16, Serial No.CW-675 or equivalent are used. 
The Cs 137 source is in direct contact with the metal end 

of the scintilleitor container. The faceplate end of the 
crystal is coupled to the faceplate adapter ( RCA-AJ2142) 
by an optical coupling material such as Dow Corning* 
*20-057. 

✓ Under the same conditions as shown in (q) except the tube 
is operated for a period of 1 hour with the radiation source 
located at the point providing a pulse count rate of 1000 
counts per second. Following this time interval, the pulse 

height is sampled at 1-hour intervals for a period of 24 
hours. 

" Using a pulsed light source having a pulse duration of 0.5 

microsecond and repetition rate of 30 pulses per second. 
The interstage voltages of the tube should not deviate 
more than 2 per cent from the recommended voltage dis-

tribution shown by Voltage Distribution C of Table I. 
Capacitors are connected across the individual resistors 

making up the voltage-divider arrangement to insure this 
operating condition. 

✓ Maximum deviation from linearity is 5 per cent. 

%tide by Harshaw Chemical Corporation, 1945 East 97 
Street, Cleveland 6, Ohio. 

*Made by Dow Corning Corp., Midland, Michigan. 

OPERATING CONSIDERATIONS 

The base pins of the tube fit a 21-contact socket such 
as the RCA-AJ2144 and AJ2145. The 4522 can re-
place types 58AVP and 580VP by use of Socket Ad-
apter, RCA-AJ2143. 
The operating stability of the 4522 is dependent on 
the magnitude of the average anode current. 
The use of an average anode current well below the 
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e 

the maximum rated value of 500 microamperes is re--. - 
commended when stability of operation is important. 
When maximum stability is required, the average anode 
current should not exceed 0.1 microampere. 

Magnetic shielding of the tube is generally required. 
Magnetic shielding materials are available from manu-
facturers such as the Magnetic Shield Division, Per-
fection Mica Company, 1322 North Elston, Chicago 22, 
Illinois. The curves under Typical Voltage-Divider 
arrangements show the effect of magnetic fields on 
anode current under the conditions indicated. With in-
crease in voltage between anode and cathode, the eff-
ect of a given magnetic field will cause less decrease 
in anode current. 

The high voltages at which the tube is operated are 
very dangerous. Care should be taken in the design 
of apparatus to prevent personnel from coming in con-

tact with these high voltages. Precautions should in-
clude the enclosure of high-voltage terminals and the 
use of interlock switches to break the primary circuit 
of the high-voltage power supply when access to the 
apparatur is required. 

Accompanying typical voltage-divider arrangements are 
recommended for use with the 4522. The choice of re-
sistance values for the voltage-divider string is usu-
ally a compromise. If low values of resistance per 
stage are utilized, the power drawn from the supply 
and the required wattage rating of the resistors in-
crease. Phototube mice may also increase, due to 
heating, if the divider metwork is mounted near the 
tube. The use of high values of resistance per stage 
may cause deviation from linearity if the voltage-divid-
er current is not maintained at a value of at least 10 
times that of the maximum average anode current and 
may limit anode current response to pulsed light. 

The supply voltage may be applied in 500-volt steps 

up to 2000 volts, and 200-volt steps from 2000 to 3000 
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4522 
volts and with no less than 1 minute between each 
step. 

OPERATING VOLTAGES 
Table I shows three electrode voltage distributions 
recommended for the 4522. 
Voltage Distribution A is used to measure the tube 
performance values listed under Characteristic Range 
Values and is suggested for general purpose appli-
cations. 

Voltage Distribution B is recommended where high 
dynode-No.1 gain is important, such as in low light 
level and scintillation counting applications. Voltage 
Distribution B maintains the cathode-to-dynode-No.1 
voltage at 660 volts; it is especially useful when the 
supply voltage is adjusted over a wide range to achieve 
large changes in anode sensitivity. A suggested cir-
cuit using voltage distribution B is shown under 
Typical Circuit Arrangement for Scintillation-Count-
ing Applications. 

Voltage Distribution C is recommended for high peak-
pulse current applications. 

TYPICAL FOCUSING ELECTRODE CH;RACTERISTIC 

FOCUSING ELECTRODE VOLTAGE— 
PER CENT OF CATHODE — TO — DYNODE No.1 VOLTAGE 

92LS- 2471R1 

20 40 60 80 100 
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TABLE I 

Voltage Distribution 

Between the 
following 

Electrodes: 

Cathode ( K), 
Dynode (Dy), 

and Anode (P) 

A Be C 

5.9% of K- P 
Voltage (E) 

Multiplied by: 

6.9% of Dyl-P 
Voltage ( E) 

Multiplied by: 

3.85% of K- P 
Voltage (E) 

Multiplied by: 

K - Dyl 
Dy 1 - Dy2 

Dy2 - Dy3 
Dy3 - Dy4 
Dy4 - Dy5 

3 
1 

1 

1 

1 

é 
1 

1.5 
1 
1 

6 
1 

1.5 
1 
1 

Dy5 - Dy6 
Dy6 - Dy7 

Dy7 - Dy8 
Dy8 - Dy9 
Dy9 - Dy10 

1 
1 

I 
1 

1 

1 
1 
1 

1 
1 

I 
I 
1 

1 
1 

Dy10 - Dyll 

Dyll - Dy 12 
Dy12 - Dy13 
Dy13 - Dy14 

Dy14 - 1> 

1 

I 
1 

1 
1 

1 

1 
1 
1 

1 

1 

1.5 
.) _ 
-1 
9 

Dy! - 13 

K - P 

— 

17 

14.5 

— 26 

Focusing electrode• is connected to Dynodt-No.1 voltage. 

• Use distribution B for optimum pulse-height resolution 
performance. See Operating Voltages. 

• Uathode-to-Dynode-No.1 Voltage maintained at 660 volts. 

• Focusing electrode may be connected to arm of potenti-

ometer between cathode and dynode No.1; the focusing-
electrode voltage is varied to give maximum anode 
current. 
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4522 
TYPICAL CIRCUIT ARRANGEMENT FOR FAST PULSE 

RESPONSE AND HIGH PEAK CURRENT APPLICATIONS 

- • • 
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4522 

PARTS LIST FOR TYPICAL CIRCUIT ARRANGEMENTS 

FOR SCINTILLATION COUNTING APPLICATIONS 

tt.05 pr, 20`%, 500 \' dc Cerarnic-Disc Type 

(. .t: 0.02 µF, 20%, 500 V dc Ceramic-Disc Type 
C3: 0.01 µF, 20%, 500 V dc Ceramic-Disc Type 
C4: 0.005 µF, 20%, 500 V de Ceramic-Disc Type 

C5 & C.: 0.0047 kiF, 20%, 6000 V dc Ceramic-Disc Type 

R1 through R12: 51 KQ, 5% IW 
R13: 75 KQ, 5% 1W 
R14: 51 KS2, 5% 1W 
R15: 100 KQ, 5% 1/2W 

Z: ( 2)-150 V. 1W zener diodes, or equivalent. 
(2)-190 V. 1W zener diodes, or equivalent. 

Note: The value of the load elements. RL and CL, depend on 
the application: 
RLCL  = 10 microseconas for most applications 

PARTS LIST FOR TYPICAL CIRCUIT ARRANGEMENT 

FOR FAST PULSE RESPONSE AND HIGH PEAK 

CURRENT APPLICATIONS 

Fast Pulse Response Applications, to 3000V 

CI: 0.005 µF, Ceramic Disc, 500 V 
C2: 0.01 µF, Ceramic Disc, 500 V 

C3: 0.02 µF, Ceramic Disc, 500 V 
C4: 0.05 µF, Ceramic Disc, 500 V 
RI: 300 RS2(3-100 la 5%, 1/2 W in series) 

R2 through R15: 100 KQ, 5%, 1/2 W 

High Peak Current Applications, to 3500V 

CI: 0.005 1.1.F, Ceramic Disc, 500 V 
C2: 0.01 µF, Ceramic Disc, 500 V 

C3: 0.02 le, Ceramic Disc, 1000 V 
C4: 0.05 1.1F, Ceramic Disc, 500 V 
R1: 168 KS2 ( 3-56 KS2, 5%, 2 W, in series) 

R2, R4 through R11: 27 KQ, 5%, 1 W 
R3, R12: 39 KQ, 5%, 2 W 
R13, R15: 54 IQ ( 2-27 KS2, 5%, 1 W, in series) 

R14: 108 KQ (4-27 KQ, 5`70, 1 W, in series) 

Note: Leads to all capacitors should be as short as possi-
ble to minimize inductance effects. Location and 
spacing of capacitors is critical and may require 
adjustment for optimum results. 
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TYPICAL CIRCUIT ARRANGEMENT FOR FAST PULSE 

RESPONSE AND HIGH PEAK CURRENT APPL ICATIONS 

2 
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.000 to 3500 V 
RC 4,1.3E0 
DC POWER 
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4522 
DIMENSIONAL OUTLINE - Dimensions in Inches (mm) 

_ 4.5 MIN. DIA. 
(114.3) 

SEE NOTE -, 

PHOTOCATHODE 

5.06 1.02 
028.52 511 

525 MAx.DiA 
(133.41 

; 

2 

3 00 ::06,DIA - 

(76 2 41. ) 

Note: 

11.2510.15 
(285 8138) ' 

0.862 
(21.9) 

12 MAX. 
(305) 

SEE DETAIL 
OF BASE 

92 Ls- 2469R, 

Care must be taken in mounting the tube so that the 
tube envelope is not subjected to excessive pressure 
which could strip the glass-to-metal seals. In no case 
should mounting supports be used in the shaded areas. 

BASING DIAGRAM ( Bottom View) 

IC 

DY 2 

014 

DY6 

DY 8 

DY 10 
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4522 
l'in No. 1: Internally 

connected— Do not use. 
l'in No. 2: Internally 
connected— Do slot use. 

Pin No. 3: Dynode No.1 
Pin No. 4: Dynode No.:3 

Pin No. 5: Dynode No.5 
Pin No. 6: Dynode No.7 

Pin No. 7: Dynode No.9 
Pin No. 8: Dynode No.11 
Pin No. 9: Dynode N0.13 
Pin No.10: Anode 
Pin No.11: Dynode No.I4 

DETAIL OF BASE 

(j 55)MAX 

025 
164) 

Pin No.12: Dynode No.12 
Pin No.13: Dynode No.10 

Pin No.14: Dynode No.8 
Pin No.15: Dynode No.6 

Pin No.16: Dynode No.4 
Pin No.17: Dynode No.2 
Pin No.18: Internally connected— 

Do not use. 
l'in No.19: Internally connected... 

Do not use. 
Pin No.20: Focusing Electrode 

l'in No.21: Photocathode and 
Tube Envelope 

(5231% MAX DIA 

35 03 
18 89 ± .76) 

064 _± 004 DIA 
tI 626 ±. 102) 

(.06) mAx DIA 

32 80 

16 4° 

16.4° 

16.4° 16 4° 

16 4° 

16.4 0 

16 4° 

PLASTIC 
SPACER 

16 4° 16 4° 

16 4° 

1.16 4° 
164° 16 4° 

  I 375 1010 
134 92 2 

5)mA 

16 

16 4° 

16 4° 

16 4° 

u 
Electronic 

Components 

DATA 6 



4522 
TYPICAL TIME RESOLUTION CHARACTERISTICS 
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4522 

TYPICAL EADCI AND ANODE DARK 

CURRENT CHARACTERISTICS 
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- 

1-0144 
ADC' — 

Kye 

4 

2 

10-10 
8 
6 .4 

4 

2 o 

10-" 

6 § 

4 e 
)-

2 

io-12 
2 

6 

4 

6 
Lai 

4 eJ 
3 

2 a 

6 

4 

2 

10-15 
2 

10 
4 6 8102 2 4 6 8103 2 4 6 8104 2 4 " 105 

LUMINOUS SENSITIVITY — AMPERES/LUMEN 

I III I 
1400 1600 1800 2000 2200 2400 2750 

SUPPLY VOLTAGE ( E) — VOLTS 92L - 246761 

LTICOD Electronic 

Components 

DA TA 8 

1 2-6 8 



4522 
TYPICAL DARK PULSE SPECTRUM 
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VOLTAGE DISTRIBUTION B, TABLE I, 
SUPPLY VOLTAGE ( E) = 2500 VOLTS. 
DASHED PORTION INDICATES LOCATION 
OF SINGLE PHOTOELECTRON PEAK AND 
IS NORMALIZED TO COINCIDE WITH THE 
DARK PULSE SINGLE PHOTOELECTRON 
PEAK. 

THIS CURVE WAS MEASURED WITH A LOW 
INTENSITY LIGHT SOURCE TO INSURE 
LOW PROBABILITY OF COINCIDENT 
PHOTOELECTRON EMISSION. DARK 
PULSES WERE SUBTRACTED, 

SOLID — LINE PORTION INDICATES DARK-
PULSE SPECTRUM. 

TUBE TEMPERATURE . 22° C 
ONE - PHOTOELECTRON PULSE HEIGHT = 
4 COUNTING CHANNELS. 

INTEGRATING TIME CONSTANT r10»s 
( R = 10Kil C . 1000 p F ) 

-1 
/ 

32 

3.0 x 104 COUNTS/MIN. ,... 

1 PHOTOELECTRON 

y 

32 

. 2.2 s 10 3 COUNTS/MIN. 

4 PHOTOEL EC TRONS 

Ill 

2 3 4 5 6 7 8 9 0 II 12 13 

DARK — PULSE HEIGHT — PHOTOELECTRONS 

920A-247261 
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4522 
TYPICAL EFFECT OF INDICATED MAGNETIC 
FIELD ON ANODE CURRENT 

DISTRIBUTION A, TABLE 

CURVE. 

IS 

I ; SUPPLY VOLTAGE 1E) AS SHOWN ON 

PHOTOCATHODE IS FULLY ILLUMINATED. 

ORIENTED IN MAGNETIC FIELD AS SHOWN 

POSITIVE VALUE OF H IN 
DIRECTION SHOWN I 

III* . , 12) f 01,1131 -e-

(I) IS OUT OF PAPER 
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TYPICAL ANODE CHARACTERISTICS 

VOLTAGE DISTRIBUTION A , TABLE I 

SUPPLY VOLTAGE ( E) • 2000 VOLTS 
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Photomultiplier Tubes 
2- INCH DIAMETER--4523 
3- INCH DIAMETER--4524 
5- INCH DIAMETER--4525 

10-STAGE, HEAD-0N TYPE BIALKALI PHOTOCATHODE OF 
VENETIAN-BLIND DYNODE STRUCTURE HIGH QUANTUM EFFICIENCY 

For Use in Scintillation Counters for the Detection and 
Measurement of Nuclear Radiation 

GENERAL 

Spectral Response   See Typical Spectral Response 
Charact,r ,•tie , 

Wavelength of Maximum Response  4000 ± 500 angstroms 
Cathode, Semitransparent Cs-K-Sb ( Bialkali) 
 Flat, Circular 

4523 2  20 sq in 
4524 5  27 sq in 
4525  15.1 sq in 

Mir . 
4523  1.68 in 
4524  2.59 in 
4525  4.38 in 

Window  Corninga No.0080, or equivalent 
  Plano-Plano 
t r .1t -Inry,trom ,   1.523 

Dynodes 
  Cu-Be 

. r q '3ur 1 ,, Be-0 

.. .  Venetian-Blind 
Direct Interelectrode Capacitances ( Approx.) 

7 pF 
8  5 pF 

Maximum Overall Length 
4523  5.81 in 
4524  6.31 in 
4525  7.69 in 

Seated Length 
4523  4.87+0.19 in 
4524  5.38 , 0.18 in 
4525  6.75 0.19 in 

Maximum Diameter 
4523  2.31 in 
4524  3.06 in 
4525  5.31 in 

Envelope 
4523  116 
4524  J24 
4525  J42 

Socket  Cinchb No.3MI4, or equivalent 

0 RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

Magnetic Shield 
4523 JANc Part No.S-2004, or equivalent 
4524  Millend Part No.80803J, or equivalent 
4525  Millend Part No.80805M, or equivalent 

Operating Position  Any 
Weight (Approx.) 

4523 
4524 
4525 

Base Medium-Shell Diheptal I4-Pin 
(JEDEC Group 5, No.814-38) 

TERMINAL DIAGRAM ( Bottom View) 

7 oz 
9 oz 

  I lb 7 oz 

H r — Pyrrrr, 

DY3 IC (0,0,,PCT 

2 13DT2 G 
DV, 

DIRECTION OF RADIATION , 
INTO END OF BULB 

Unless indicated othei4,,e, the follosing rit rigs 
and characteristic range values apply tool! types 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
2500 V 
300 V 
300 V 
600 V 
600 V 

Average Anode Currente  0.5 mA 
Ambient-Temperature Range f  -100 to 85 °C 

RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

CHARACTERISTIC RANGE VALUES 

lvr r,ditioenss with dc supply voltage ( El across a voltage divider 

, , ding 1/6 of E between sathode and dyncdc No. I, 1/12 of E for each 

,••-ed;ng dynode stage, and 1/12 of E hetweeo dynode No. 10 and anode, 
noted. Focusing-electrode voltage is adjusted to that value 

-" and 100 per cent of dynode-No.1 potential ( Referred to 

With E 1500 volts except as noted 

Mtn Typ Van 

Sensitivity 
.g 

3.2)(104 A/W 

4523, 4524  
4525  

'Ourrel  

ter ight 

0.071 
0.08 

A/W 
A/W 

10 27 100 A/1m 
sourri-k. 1.5x10 -5 4x10 -5 1.5x10 -4 A 

1,, •,D1.1 ,: 
11, ,Tt ,l, light 

4523, 4524  6x10 -5 A/1m 
4525  6.7x10 -5 A/lm 

Mtl-, btu, light source^ 
4523, 4524  7x10-19 9x10-9 A 
4525  7010-19 lx10-19 A 

4523, 4524  22 - % 
4525  25 - % 

Current Amplification 
4523, 4524  4.5x105-  
4525  4x105  

Anode Dark Current' 
4523  5x10-I9 3xl0-9 A 

lx10-9 4524  3x10-9 A 
4525  I.5x10-9 4x10-9 A 

Equivalent Anode-Dark-
Current Input 
4523  3.8010-11 : lm 

3.2x10-14. W 
4524  7.7010 -. II' lm 

6.5510 -14 W 

4525  1.1x10-19q - 1m 
- 9.3x10-14r - W 

Dark- Pulse Spectrum'  See Typical Dark- Pulse Spectrum 
Pulse Height Resolutions.t. - 7.5 - % 

0 RADIO CORPORATION OF AMERICA 
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4523, 4524, 4525 

n 

Mean Gain Deviations ,' 

Anode Pulse Rise Time' 
4523  1.2010 -8 
4524  1.4010 -8 
4525  - I.8010-e 

Electron Transit Time' 
4523  - 5.9010 -8 
4524  6.5x10 
4525  1.1x10 -7 

a Made by Corning Glass Works, Corning, New York. 

a Made by Cinch Manufacturing Company, 1026 South Homan Avenue, Chicago 24. 

C Made by JAN Hardware Manufacturing Corp., 38-01, Queens Blvd., Long 
Island City 1, 

d Made by James Millen Manufacturing Company. 150 Exchange Street, 
Malden 48. Mass. 

e Averaged over any interval of 30 seconds maximum. 

Tube operation at or below room temperature is recommended. 

g This value is calculated from the typical luminous sensitivity rating 
using a conversion factor of 1190 lumens per watt. 

h This value incalculated from the typical cathode Iteninous sensitivity 
rating using a conversion factor of 1190 lumens per watt. 

j These values are calculated as shown below: 

Anode Current ( with blue light sourcel1A) 
Luminous Sensitivity ( A/Im) -   

0.15 g Light Flux of 1 x 10 -S ( 1m) 

The value of 0.15 is the average value of the ratio of the anode cur-
rent measured under the conditions specified in footnote ( k) to the 
anode current measured under the same conditions but with the blue 
filter removed. 

k Under the following conditions: Light incident on the cathode is trans. 
matted through a blue filter ( Corning C.S. No.5-58, polished to 12 
stock thickness — Manufactured by the Corning Glass Works, Corning. 
New York) from a tungsten- filament lamp operated at a onion temperature 
of 2870 °K. The value of light flux incident on the filter is 10 micro-
lumens. 

a This value is calculated as shown below: 

Cathode Current ( with blue 
light source ( A) 

Cathode Luminous Sensitivity ( A/1m) 
0.15 x Light Flux of 1 x 10' 4(1m) 

The value of 0.15 is the average value of the ratio of the cathode cur-
rent measured under the conditions specified in footnote (n) to the 
cathode current measured under the same conditions 'but with the blue 
filter removed. 

n Under the following conditions: Light incident on the cathode is trans. 
mitted through a blue filter ( Corning C.S. No.5-58, polished to 1/2 
stock thickness — Manufactured by the Corning Glass Works, Corning, 
New York) from a tungsten- filament lamp operated at a color temperature 
of 2870 ° K. The v'alue of light flux incident on the filter is 1 x 10-4 
lumen and 300 volts are applied between cathode and all other electrodes 
connected as anode. 

P At a tube temperature of 22 °C. Light Incident on the cathode is trans. 
matted through a blue filter ( Corning C.S. No.5-58, polished to 1/2 
stock thickness). The light flux incident on the filter is 10 micro-
lumens. The supply voltage E is adjusted to obtain an anode current 
of 20 microamperes. Sensitivity of these types under these conditions 
is approximately equivalent to 13 amperes per lumen. Dark current is 
measured with no light incident on the tube. 

RADIO CORPORATION OF AMERICA 
Electromc Components and Demes Harnson. 0 .1 



4523, 4524, 4525 

CI With supply voltage Eadjusted to give an equivalent luminous sensitivity 
of 13 amperes per lumen. 

✓ At 4000 angstroms. This value is calculated from the EMMA value in 
lumens using a conversion factor of 1190 lumens per watt. 

s With the following voltage distribution: 3/13 of E between cathode and 
dynode No.1, 1/11 of E for each succeeding dynode stage, and 1/13 of 
E between dynode No. lo and anode. Focusing- electrode voltage is 
adjusted to that value between 50 and 100 per cent of dynode-No.1 
potential ( referred to cathode) which provides maximum anode current. 

t Pulse height resolution is defined an the quo,cnt of the full width 
of the photopeak at half height by the pulse .,.. ght at maximum count 
race under the fol lowing conditions: The 002 1,..) ..,,,, t on from an isotope 
of cesium having an (on,. ”.t..... Of 137 ( c,11 - . .,,• 1 ., . yl indrical 2 inch 
• 2 inch ( for 452.., . . .., , , h, n • , 1-,25) ch al I , q„,.. 
act mated sodium- 1.. ir r, , , Il ,,,,,, ., I ,. 008 ( for 4523). 
12012 ( for 4524 or 1". - : Is manufactured 
by the Marshes., Ches... . ,ct , Cleveland b. 
Ohio, and is rated t() ' :nt ion capabi litv 
of 7.5%. The Cut ,. - ‘1.,:, instal end of 
the scintillator. 1. Is coupled to the 
types by a coupliso such d' I •:, ' • , Type 0C200 
(viscosity of 100 it,. _ iiii,„„i ,,, •, i 1. , h.- 1.,.. Corning Corp. 
Midland, Michigan, or 1 .. ent. 

u Mean Gain Deviat ion is In 1 as fol lows 

MG0 -   .100 

•here - mean pul.• • aht 
pi = pulse he,- , at the " l' h" reading 
n total readlni... 

Under the following ....( it toss Ihe scinti I lat.. and •• radiation 
source of ( t) are e., , e.l. • m..n yourte,.,,,' , , , ,en ,ered 
on the major axis t ... I ...• , • 
siding a pulse couni ' • II.. 'Ile pulse I,.. • 
peak is measured under ti,, 1, , Next, t )10 
moved rapidly, in approximate l. , occonds, to a 1,• .; 
equivalent to a count rate o) TI,, ces • , • s 
tered in the major axis of th. The pul,.• , .. teht under 
condition is measured. Mean et... —1. ,• —I as shown in u 

Under the same cond... as . 1 
for • period of 1,2 I.. . 1 th 1.. 
providing a pulse tate .. I 
val, the pulse heist. , - 
vain for a period id' Is  
shown in ( U). 

• Measured between 10 per cent and 90 cnt of maximum 
height. This anode- pulse rise t ; • ., r I. a funct . • 
time variation and z measured . 1,, i. dr : hr 1,1, with t ., 
light fully .e the phut ,-

Y The electron trans, . 1•• iniel,a1 ,ne ri ,,a1 
a delta function I 1, ' ....trance win • " ne tube and 
the time at which the the anode t.t teaches peak 
amplitude. The tran,,,, tred under ;.;, (,; ,,, s o ith th, 
incident light fully p)totocathode. 

OPERATING CONSIDERATIONS 

The base pin. t t t ,Tes fit a di Itep ta 1 14- contact 

socket, such as CI \ ( 1. iMI 4, or eqo divot. The socket 

should be made of high-grade, I ow- leakage material, and should 

be instal led no that incident 1 ight ta I 1 s on the face end of 

the tube. 

The operat ing s tn7,1 I ti.. types are dependent on 

the magni tude f t he dnod, ut•r uttt . The use of an average 

anode current; t Irt tat .• d Vit I of 0.5 on 1 1 i - 

ampere in recommend , .1 AI., I, tuof op..1.11 on i s import ant. 

When stability is ot pl 1,, 1 apoi t an,e, t i“. Ilse of an average 

anode current of 1 microampere or commensurate with 
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4523, 4524, 4525 

satisfactory output signal, is recommended. 

Electrostatic and magnetic shielding of these types may 

be required in some applications. %hen a shield is used, it 
must be at cathode potential. 

The high cottage,. at which these types are operated are 

very dangerous. Care should be taken in the design of apparatus 
to prevent the operator from coming in contact with these 

high voltages. Precautions should include the enclosure of 
high-poiential terminals and the use of interlock switches 

to break the primary circuit of the high-voltagepowersupply 

when access to the apparatus is required. 

Accompanying Typical Voltage- Divider Arrangements are 

recommended for use with these tygeN. Recommended resistance 

values for the voltage dividers range from 10,000 ohms per 
stage to 1,000,000 ohms per stage. The choice of resist-

ance values for any voltage- divider network is usually a 

compromise. If low valuesof resistance per stageareutilized, 
the power drawn from the regulated power supply- and the re-

quired wattage rat ing of the resistors increase. Phototube 

noise may also increase due to heating if the divider network 
is mounted near the photocathode. The use of resistance values 

near I megohm per stage may cause deviation from I inearity 

if the voltage- divider current is not maintained at a value 

of at least 10 times that of the maximum value of anode cur-
rent, and may limit anode- current response to pulsed light. 

The latter effect may be reduced by connecting capacitors 

between the tube socket terminals for dynodes No.? and No. 8, 
dynodes No.8 and No.9, dynodes No.9 and No.10, and between 

dynode No.10 and anode return. In addition to nonlinearity 

and pulse- limiting effects, the use of resistance values ex-
ceeding l megohm per stage make these types more susceptible 

to leakage effects between terminals with possible resulting 

deviation in interstage voltage leading to a loss of current 

amplification. 

PALA RADIO CORPORATION OF AMERICA 
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TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 
FOR GENERAL PHOTOMETRIC APPLICATIONS 

4523 4524 4525 

+ 0 

TO 
REGULATED 

DC POWER 
SUPPLY 

(SEE NOTE 0 

-0 

R2 

R3 

R4 

R5 

R7 

R, 

R9 

Re 

R11 

R12 

ANODE RETURN 

DYNODE No .10 

a 
LOAD 

CONNECTeN 

DY No .9 

DV No 

DY No 7 

DY Ne 6 

DY No.3 

DY No.4 

Dv No.3 

DY No 2 

DY No I 

S.s. R13 FOCUSING ELECTRODE 

PHOTOCATHODE 

11 1 through B12, 470,000 ohms, 1/2 watt 

B13: 5 megohms, 1/2 watt, adjustable 

3 

o 

lo 

NODE 

PHOTO' 
MULTIPLIER 
TUBE 

92LM— I6u 

Note I: Adjustable between approximately 800 and 2500 
volts dc. 

Note 2: Component values are dependent upon nature of 
application and output signal desired. 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR SCINTILLATION COUNTER APPLICATIONS 

4523 4524 4525 

+0 
TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 0 

— 0 

R5 

R7 

Re 

ANODE R TURN 

DYNODE No 10 

DY No.9 

Dr No.9 

DY No.7 

DY No.5 

DY No.3 

Dr No.2 

DY No. 

FOCUSING ELECTRODE 

PHOTOCATHODE 

PHOTO-
MULTIPLIER 
TUBE 

C • 0.05 F 500 volts ( dc working) 
C • 0.02 µF, 500 volts ( dc working) 
Cs: 0.01 MF, 500 volts ( dc working) 
C4: 0.005 F. 500 volts ( dc working) 
Cs and C6: 0.005 MF, 3000 volts ( dc working) 
11 1 through 1:110: 470,000 ohms, 1/2 watt 
1111 and 1312: 750,000 ohms, 1/2 watt 
P13: 5 megohms, 1/2 watt, adjustable 
R14: 1 megohm, 1/2 watt 
Rls: 100,000 ohms, 1'2 watt 

o 

OUTPUT 

o 

92LM— 612 

Note I: Adjustable between approximately 800 and 2500 
volts dc. 

Note 2: Capacitors CI through Cs should be connected at 
tube socket for optimum high- frequency performance. 

Note 3: Component values are dependent upon nature of 
application and output signal desired. 
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DIMENSIONAL OUTLINE 

4523 

ri DIA. 2.00 ±.06  
DIA. 

.j.613 MIN. 

FACEPLATE— - 
(SEE NOTE) 

PHOTOCATHODE— 

BASE 
JEDEC GROUP 3, 

NoB14-38 

T16 
BULB 

4 —  2.31 MAX. — o. 
DIA. 

DIMENSIONS IN INCHES 

4.87 
3. 9 

5.81 
MAX. 

92CS-11232Ri 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: Within 1.68- inch diameter, deviation from flat-
ness of external surface of faceplate will not exceed 
0.100 inch from peak to valley. 

0 RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

4524 

3.00 ±.06 
DIA. 

(SEE NOTE) 

L 
A. 

2.59 MIN. 

FACEPLATE —  —  

19 
±.I 

/1.09 

C  

.124 
BULB 

BASE 
JEDEC GROUP 5 

No. BI4— 38 

2 31 MAX. 
DIA. 

DIMENSIONS IN INCHES 

----PHOTOCATHODE 

.75 R. 
D 

5.38 
±.I8 

6.31 
MAX. 

92CM-P080R2 

Center line of bulb will not deviate mor, than 2° in any 
direction from the perpendicular erected at the center of 

bottom of the base. 

Note: Within 2.59- inch diameter, deviation from flat-

ness of external surface of faceplate will not exceed 
0.010 inch from peak to valley. 

DATA 5 RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 
4525 

FACEPLATE 
(SEE NOTE) 

3.0 
± . 9 

1.97 

J42 BULB 

2.00 ± . 06 DIA. 

BASE 
JEDEC No B14-38 

2.31 MAX. 
DIA. 

5.25 ± .06 DIA. 

1 PHOTO-
4.38 MIN. DIA. 1 CATHODE 

/  

DIMENSIONS IN INCISES 

6.75 
±.19 

5 

7.69 
MAX. 

92CM-11148R2 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: Within 4.38- inch diameter, deviation from flat-
ness of external surface of faceplate will not exceed 
0.010 inch from peak to valley. 
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Typical Time Resolution Characteristics 
4523 

DYNODE 
EACH SUCCEEDING 
ANODE-TO 
FOCUSING 
BETWEEN 
(REFERRED 
CURRENT. 

PHOTOCATHODE 

No. I-TO- CATHODE VOLTS • 1/6 E 
DYNODE-STAGE VOLTS • 1/12 E 

-DYNODE No.I0 VOLTS • 1/12 E 
-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 

IS FULLY ILLUMINATED. 
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92CS-12309 

Typical Time Resolution Characteristics 
4524 

DYNODE NO. I-TO-CATHODE VOLTS• 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS. 1/12 E 
ANODE-TO-DYNODE NO. 10 VOLTS•I/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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R SE Toe  
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Typical Time Resolution Characteristics 
4525 

I 

• 

• 

• 

• 

DYNODE No.1- TO -CATHODE VOLTS = I/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS=1/12 E 
ANODE - TO-DYNODE No.I0 VOLTS . 1/12 E 
FOCUSING -ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE-
TWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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  TRANSIT TIME 

- 
_ 

RISE TIME 

800 1000 I500 2000 

SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 

92CS-12313 

Typical Characteristic of Output Current 
as a Function of Dynode-No.5 Volts 

4523 4524 4 

DYNODE No.1-TO-CATHODE VOLTS • 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5 

STAGE • 100 
ANODE-TO-DYNODE No.10 VOLTS • 100 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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Sensitivity and Current 
Amplification Characteristics 

DYNODE NO I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE -STAGE VOLTS* 1/12 E 
ANODE-TO-DYNODE NO 10 VOLTS * 1/12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO 1 POTENTIAL 
(REFERRED TO CATHODE WHICH PROVIDES MAXIMUM ANODE 
CURRENT 
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• 

• 

e 

• 

• 

• 

Sensitivity and Current 
Amplification Characteristics 

1(525 

DYNODE NO. I—TO—CATHODE VOLTS. 1 /6 E 
EACH SUCCEEDING DYNODE STAGE VOLTS. i/I2 E 
ANODE-TO- DYNODE NO. 10 VOLTS. 1/12 E 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO. I POTENTIAL 
REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
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4523, 4524, 4525 

Typical Anode Characteristics 
4523 4524 14525 

DYNODE NO I-TO- CATHODE VOLTS. 250 
EACH SUCCEEDING DYNODE - STAGE VOLTS . 125 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-NO I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2E170 .K 
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4523, 4524, 4525 

• 

• 

• 

• 

• 

e 

Typical EADCI and Anode Dark 
Current Characteristics 

4523 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE ( E) 

DYNODE NO I-TO- CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE— STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE NO. 10 VOLTS • 1/12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870*K. 

TUBE TEMPERATURE•22* C 
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4523, 4524, 4525 

Typical EADCI and Anode Dark 
Current Characteristics 

4524 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE NO I-TO- CATHODE VOLTS . 1/6 E 
EACH SUCCEEDING DYNODE—STAGE VOLTS.I/12 E 
FOCUSING— ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE—NO .1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870°K. 

A
N
O
D
E
 
D
A
R
K
 C
U
R
R
E
N
T
 
—
A
M
P
E
R
E
S
 

E
Q
U
I
V
A
L
E
N
T
 A
N
O
D
E
—
D
A
R
K
—
C
U
R
R
E
N
T
 
I
N
P
U
T
—
L
U
M
E
N
S
 

5
 

er/
 
re
<
3
 

r
r
.
,
a
 

ab
 
t
e
à
 

r.
,

O
m
 
0
6
1
 

re
 

S
 
0
1
0
 

/ 

4S <<, 

& 

0  

_./... 

4
 

IN
I 

............,......., .e.° 
JEADCI—WATTS 

e 2 4 6 8 10 2 4 6 8 100 2 4 

LUMINOUS SENSITIVITY—AMPERES/LUMEN 

800 1000 1200 1500 2000 2500 
SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 

921_1A-1614 

RADIO CORPORATION OF AMERICA 
Electromc Components and DevIces Harnson. 5 J. 



4523, 4524, 4525 

Typical EADCI and Anode Dark 
Current Characteristics 

• 

• 

• 

• 

• 

• 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTA« ( E) 

DYNODE NO. 1-TO- CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 1/12 E 
ANODE-TO-DYNODE NO. 10 VOLTS • I / 12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE NO .1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870* K . 

TUBE TEMPERATURE=2 2* C. 

A
N
O
D
E
 
D
A
R
K
 
C
U
R
R
E
N
T
-
A
M
P
E
R
E
S
 

E
O
U
I
V
A
L
 E
N
T
 
A
N
O
D
E
-
 D
A
R
K
-
 C
U
R
R
E
N
T
-
I
N
P
U
T
—
L
U
M
E
N
S
 

o
 

5
 

5,
 

5,
 

6,
 

•
e
œ
.
 

r.
 

a
c
n
e
 
3
 
N
I
 
.

m
e
 

4,
 

r
e
 
e
o
r
e
á
r
o
 1 II II 1 111 2 

11 Ill -9 •1111111 11111111 111111121 

E9e:: Mninin!!!! : 1.111"!!!!!! . " 111119EF M  .1° r. 
6 ::;:u 

!MIMI 

OW 

tri 
I, ip 
1 

2 pa2 

161 
, II 2 
 , < 

116111M161•1113111111MIMB1141111111 § 

a 
I 2 1-

(., 4z- 
v A 
AIIIIIIIMMIIIIIII 

a miummunin I IBM13111111111111Malliellt 
MMBUIIIIIMMIIIIIIII ummunimun 
=IIIIIILI ed-All!!!! 

..e..1 .11.•••••••••momm•••••, 

=Mill 

,..4,1,... 
UMMaill 

..,0 
-..-- ArnessimmemmalliiiiallialMIBIIIIIIIIII 

IIMMMIIIIIIIII .•11 

Iliql. 

PP E ADCI - LUMENS 

a 

1i1lii 
V I 
Bali ; I 

I I I 

I 

1 
1 DC

 

I I 

I 
I 

I 
EADCI-WATTS 

— 1 

: 
; 

1 I 

I 

0 I 
2 4661 2 4 6010 oo4 60  i000 

LUMINOUS SENSITIVITY-AMPERES/LUMEN 

830 1260 soo 2400 

SUPPLY VOLTS (El BETWEEN ANODE AND CATHODE 

92 LIA- 1752 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



4523, 4524, 4525 

Typical Dark-Pulse Spectrum 
4523 

CATHODE-TO-DYNODE-NO.1 VOLTS • 430 
EACH SUCCEEDING DYNODE-STAGE VOLTS•142 
ANODE-TO-CATHODE VOLTS•1850 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.1 
(REFERRED TO CATHODE) WHICH PROVIDES 
CURRENT. 

DASHED PORTION INDICATES LOCATION OF 
RON PEAK THIS PORTION OF CURVE WAS 
PHOTOCATHODE FULLY ILLUMINATED BY 
LAMP OPERATED AT A LOW COLOR TEMPERATURE. 
WERE SUBIPLACTfD. 
SOLID- LINE PORTION INDICATES DARK-PULSE 
TUBE TEMPERATURE • 22 C. 
ONE PHOTOELECTRON PULSE HEIGHT 8 COUNTING 
INTEGRATING TIME CONSTANT • a) ), s, (R,..• 
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4523, 4524, 4525 

Typical Dark-Pulse Spectrum 
4524 

• 

e 

• 

• 

• 

CATHODE - TO-DYNODE- NO. I VOLTS • 430 
EACH SUCCEEDING DYNODE- STAGE VOLTS•142 
ANODE -TO-CATHODE VOLTS. 1850 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.1POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELEC-
TRON PEAK THIS PORTION OF CURVE WAS OBTAINED WITH 
PHOTOCATHODE FULLY ILLUMINATED BY A TUNGSTEN- FILAMENT 
LAMP OPERATED AT A LOW COLOR TEMPERATURE DARK PULSES 
WERE SUBTRAC TED 
SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM 
TUBE TEMPERATURE • 22 •C 
ONE - PHOTOELECTRON PULSE HEIGHT• 8 COUNTING COIANNELS. 
INTEGRATING TIME CONSTANT • I0 p s, ( RI? 100 kft , C • IOW). 
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4523, 4524, 4525 

Typical Dark-Pulse Spectrum 
4525 

CATHODE-TO- DYNODE-NO. I VOLTS. 
EACH SUCCEEDING DYNODE-STAGE 
ANODE-TO-CATHODE VOLTS.I850 
FOCUSING- ELECTRODE VOLTAGE 

BETWEEN 50 AND 100 PER 
(REFERRED TO CATHODE) WHICH 
CURRENT. 

DASHED PORTION INDICATES LOCATION 
PEAK. THIS PORTION OF CURVE 
FULLY ILLUMINATED BY A TUNGSTEN 
A LOW COLOR TEMPERATURE. DARK 
SOLID- LINE PORTION INDICATES 
TUBE TEMPERATURE. 2 2* C 
ONE-PHOTOELECTRON PULSE HEIGHT*8 
INTEGRATING TIME CONSTANT. 10p 

430 
VOLTS I42 

IS ADJUSTED TO THAT 
CENT OF DYNODE-NO 

PROVIDES MAXIMUM 

OF SINGLE PHOTOELECTRON 
WAS OBTAINED WITH 

-FILAMENT LAMP 
PULSES WERE 

DARK- PULSE SPECTRUM. 
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s, IRL.100 ka, 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

4523 

DYNODE No. I- TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS • I25 
ANODE-TO-DYNODE No .10 VOLTS • 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. IFOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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Typical Effect of Magnetic Field 
on Anode Current 

4523 

DYNODE No. I- TO- CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 125 
ANODE- TO-DYNODE No.I0 VOLTS • I25 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 ANO 100 PER CENT OF DYNODE No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX.IFOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

45214 

DYNODE No. - TO-CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS.I50 
ANODE-TO-DYNODE No.10 VOLTS. 150 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

4524 

DYNODE No I- TO-CATHODE VOLTS•AS INDICATED 
EACH SUCCEEDING DYNOOE-STAGE VOLTS•125 
ANO(-TO-DYNOOE No 10 VOLTS•125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNOOE No I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT 

PHOTOCATHOOE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX 1 FOOT FROM CENTER OF TUBE FACE 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE 
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4523, 4524, 4525 

Typical Effect of Magnetic Field 
on Anode Current 

4525 

DYNODE No.I -TO-CATHODE VOLTS = AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS = 125 
ANODE -TO-DYNODE No.10 VOLTS = 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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Typical Effect of Magnetic Field 
on Anode Current 

4525 

DYNODE No.I-TO-CATHODE VOLTS = AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS • I25 
ANODE- TO-DYNODE No.I0 VOLTS = 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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4523, 4524, 4525 

• 

• 

e 

• 

• 

Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Indicated Filter 

J523 4524 4525 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870* K SOURCE AFTER PASSING THROUGH SLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT 
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4523, 4524, 4525 

Typical Spectral Response Characteristics 
14523 L45214 
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Typical Spectral Response Characteristics 
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4526 

Photomultiplier Tube 
10-Stage Dormer-Window Type Having Multialkali 

Photocathode Deposited on a Reflective Substrate 

• Detects Low-Level Light Signals in Presence of Relatively 

High Background Illumination 

• Highly Suitable for Star-Tracking and Laser Detection 

Systems to Approximately 8000 Angstroms 

General Data 

Spectral Response  See F ig.1 
Wavelength of Maximum Resew's,  5300 ' 500 X, 

Cathode. Semitransparent Potassium-Sodium-Cesium-

on Reflective Substrate   Antimony. ( Multialkali) 
Shape   Concave Spherical Surface 
Minimum projected length on plane of window .. 0.65 in ( 16.5 :um) 
Minimum projected width on plane of window . . . 0.50 in ( 12.7 mm) 

Window   Coming° No.0080. or equivalent 
Shape   Rectangular 

Index of refraction at 5893 angstroms   1.51 
Dynodes: 

Substrate   Ci)pper-Beryllium 
Secondary-Emitting Surface   Beryl i urn-Oxide 

Structure   C ircu I ar-C age . Fe. lectrostat ic-Focus Type 
Direct lnterelectrode Capacitances ( Approx.): 

Anode to dynode No.)))   4pF 

Anode to all other electrodes 6  5 pF 
Maximum Overall Length 

(Excluding leads and attached base)   3.01 in ( 7)1.4 mm) 

Maximum Diameter  1.56 in ( 39.6 min) 
Base ( Temporary) . Duodecal 12-l'in JEDEC No.812-43 

Socket Ebyb Part N0.9058. or equivalent 
Bulb   T12 with Special End Contour 
Magnetic Shield   Millen° Part No.80802M. or equivalent 
Operating Position  Any 
Weight ( Approx.): 

With base attached   oz ( 85.1 g) 
t hout base   2 oz ( 56.7 g) 

Maximum Ratings, Absolute-Maximum Values: d 

DC Supply Voltage: 
Between anode and cathode   2000 max. V 

Between anode and dynode No.10   250 max. V 
Between consecutive dynodes   300 max. V 

Between dynode No.) and cathode   400 max. V 
Average Anode Current'   100 max. pA 
Ambient Temperature   85 max. °C 

MCOZT1 Electronic Components 

DATA 1 
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4526 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( E) across a 
voltage divider providing 1/6 of E between cathode and 
dynode No.1; 1/12 of E for each succeeding dynode 
stage, and 1/12 of E between dynode No.10 and anode. 

With E = 1250 volts except as noted 

Min. Typical Max. 

Anode Sensitivity: 
Radiant at 5300 angstroms - 4.4 x 103 - A W 
Luminous 12870° K19   5 15 75 A 1m 

Cathode Sensitivity, 
Ftachanth at 5300 angstroms . . - 8.9 x 10-2 A W 

Luminous (2870° K) 1   2 x 10-4 1 x 10-4 - A Im 

With red light (2870° K . CS. 
N0.2-62 filter)1   8 x 10-8 1.2 x 10-7 - A 

With blue light (2870° K . C.S  
7 a 10-9 9 n 10-9 No.5-58 filter)"   

Quantum Efficiency at 5000 
angstroms   21 - 

x Current Amplification   5 104 - 
Anode Dark Current"   - 2 x 10-9 I x 10-8 A 

Equivalent Anode-Dark-Current 1 x 10 x 10-19 -10 Im 5 
Input"   { - 3.4 a 10-13P 1.7 x 10-12P W 

Equivalent Noise Input   I 1.5 x 10-12 - Im 
5.1 x 10-15 - W 

With E = 1500 volts 

Anode Pulse Rise Time'   -9 2 x 10 • 

Electron Transit Time   2 x 

° Made by Coming Glass Works, Corning, New York. 

Made by Hugh H. Eby Company, 4701 Germantown Avenue, 
Philadelphia 44, Pa. This socket mates with the temporary 

B12-43 base and is not required after initial testing of the 
tube. 

C Made by James Millen Manufacturing Co., 150 Exchange 

Street, Malden 48, Mass. 

d A description of the Absolute-Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

e Averaged over any interval of 30 seconds maximum. 

f  This value is calculated from the typical anode luminous 

sensitivity rating using a conversion factor of 295 lumens 

per watt. 

g Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is opera-

ted at a color temperature of 2870 ° K and a light input of 1 

microlumen is used. 

• 

e 
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4526 
h • 
This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 295 lumens 
per watt. 

i Under the following conditions: l'he light source is a tung-

sten-filament lamp having a lime-glass envelope. It is opera-

ted at a color temperature of 2870° K. The value of light 

flux is 0.001 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

Under the following conditions: Light incident on the cathode 

is transmitted through a red filter ( Corning ('.S. No.2-62 
Manufactured by the Corning Glass Works, Corning, New 

York) from a tungsten-filament lamp operated at a color 

temperature of 2870° K. The value of light flux incident 
on the filter is 0.001 lumen and 200 volts are applied be-

tween cathode and all other electrodes connected as anode. 

Is Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter ( Corning C.S. N0.5-58, 
polished to 1/2 stock thickness—Manufactured by the Corn-

ing Glass Works, Corning, New York) from a tungsten-

filament lamp operated at a color temperature of 2870 ° K. 

The value of light flux incident on the filter is 0.001 lumen 
and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

n At a tube temperature of 22° C. With supply voltage adjust-
ed to give a luminous sensitivity of 20 amperes per lumen. 

P At5300 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 295 lumens 
per watt. 

q Under the following conditions: Supply voltage ( E) is as 
shown, 22° C tube temperature, external shield connected 

to cathode, bandwidth 1Hz, tungsten light source at a color 
temperature of 2870° K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between 
zero and the value stated. The " on" period of the pulse is 
equal to the " off" period. 

At 5300 angstroms. This value is calculated from the ENI 

value in lumens using a conversion factor of 295 lumens 
per watt. 

s Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily 
a function of transit time variation and is measured under 

conditions with the incident light fully illuminating the 
photoc athode. 
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4526 

DIMENSIONAL OUTLINE 

.50 MIN 

I 56 
MAX 
DIA 

1.25 MIN114 
DIA 

.618 MN. le-

14- 65 MIN. 

.60 MIN. 

1 
2 60 
2 04 

- .27 M AX. DIA. 

PROJECTED 
PHOTOCATHODE 
AREA (NOTE I) 

301 
MAX 

BASE. JEDEC No 512-43 

• 

• 

• 

Dimensions are in inches unless otherwise stated. Dimensions 
tabulated below are in millimeters and are derived from the 
basic inch dimensions ( 1 inch = 25.4 mm). 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

.005 

.015 
.127 
.38 

.38 

.40 
9.65 
10.1 

1.44 
1.56 

36.5 
39.6 

.02 .50 •50 12.7 1.80 45.7 

.03 

.04 

.10 

.76 
1.0 
2.5 

.60 

.65 

.68 

15.2 
16.5 
17.2 

2.60 
3.01 

66.0 
76.4 

IF 

.25 6.3 •75 19.0 

.27 6.8 1.25 31.7 
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4526 

DIMENSIONAL OUTLINE — cont'd 

DIRECTION 
OF RADIATION 

DORMER 
WINDOW 

.10 - 

METAL FLANGE 
(NOTE 3 ) 

1.44 à .02 
DIA. 

74 t 01 I 
DIA 

1.8 
MIN 

— PHOTOCATHODE 

/---.75 MIN. R 

PHOTOCATHODE 

712 BULB 
WITH SPECIAL 
END CONTOUR 

.38 MIN 

t 25M1N 

12 SEMI FLEXIBLE 
GOLD-PLATED 
LEADS .0301005 
DIA. (NOTE 2) 

92LM- 151251 

ere 1: Projected area lies between dashed lines. 

Note 2: The semiflexible leads of the 4526 -nay be soldered, 
welded, or crimp connected into the associated circuit. How-
ever, when soldering or welding is employed for making such 
connections, care should be exercised to prevent tube de-

dlection due to thermal stress of the glass-metal seals. A 
Ilaitt sink placed in contact with the semiflexible leads 
between the point being soldered, or welded, and the glass-
metal seals is recommended. 
Note 3: Metal flange is connected internally to the photo-
cathode. 

• 
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4526 

Lead Orientation Bottom View 

NOTE I 

INDEX 
NOTE 2 

92LS - 2627 

Note 1: Leads 7, 14, and 15 are cutoff within 0.16" (4 mm) of 
the glass button. 

Note 2: Lead is cut off within 0.16" (4 mm) of the glass button 
for indexing. 

Basing Diagram Bottom View ( With Temporary Basel 

DY3 

DTI K 

DIRECTION OF LIGHT: 
INTO END OF BULB 

DTIO Pin 1: Dynode No.1 
DY8 Pin 2: Dynode No.3 

Pin 3: Dynode No.6 
DY6 Pin 4: Dynode No.7 

Pin 5: Dynode No.9 

DY4 Pin 6: Anode 
Pin 7: Dynode No.10 

DY Pin 8: Dynode No.8 
2  Pin 9: Dynode No.6 

Pin 10: Dynode No.4 
Pin 11: Dynode No.2 
Pin 12: Photocathode 

[MOM Electronic Components 
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4526 

Lead Connections Bottom View (With Base Removed) 

1)110  DY8 Lead 1 - Dynode No.1 

9pi cal Effect of Indicated Magnetic Field on Anode Current 

noàe 

Lead 2 - Dynode No.3 
Lead 3 - Dynode No.5 
Lead 4 - Dynode No.7 
Lead 5 - Dynode N0.9 
Lead 6 - Anode 
Lead 8 - Dynode No.10 
Lead 9 - Dynode No.8 
Lead 10 - Dynode No.6 
Lead 11 - Dynode No.4 
Lead 12 - Dynode No.2 
Lead 13 and Metal Flange 

- Photocathode 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 

OF E BETWEEN CATHODE AND DYNODE No.I ; 1/12 OF E FOR EACH 

SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.I0 
AND ANODE 

PHOTOCATHODE IS FULLY ILLUMINATED. 

TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW. 

H IN DIRECTION SHOWN: 

(I) —,(2) , OR (3) • 

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY ( H) ARE FOR LINES OF 40 LUX ( I) AND ( 2) IN INDICATED DIRECTION AND (3) OUT OF THE PAPER 

100 

75 

50 

25 

O 

E = 600 VOLTS 

Y — H \ 

EA 1200 VOLTS 

••••.• 

-20 -15 - 10 —5 0 5 10 15 20 

Figure 1 
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4526 

TYPICAL EFFECT OF INDICATED FIELD 

ON ANODE CURRENT — cont'd 

• 

-5 0 5 10 -20 -15 - 10 

E • 1200 VOLTS 

- 
15 20 

ti 
iœ 1 
e 75 
o 
o 
w 
o 50 
0 
z 
.ir 

> 25 
P 
1 
W 0 

E • 600 VOLTS 

E • 1200 VOLTS 

-20 -15 - 10 

_ 

-5 0 5 10 15 

MAGNETIC FIELD INTENSITY 1H) — OERSTEDS 

Figure 2 

20 

92LL- 260 
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4526 

SCHEMATIC ARRANGEMENT OF TYPE 4526 

• 

• 

• 

REFLECTIVE 
SUBSTRATE 

SEMI-
TRANSPARENT 
PHOTOCATHODE 

SHIELD 

HIO: DYNODES 
II: ANODE 

Figure 3 

WINDOW 

INCIDENT 
LIGHT 

GRILL 

92C5 -9462 

TYPICAL TIME- RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 
OF E BETWEEN CATHODE AND DYNODE No.1; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E 
BETWEEN DYNODE No. I0 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED 
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4526 
SPECTRAL RESPONSE CHARACTERISTICS 
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4526 
TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE ( El ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1/6 OF F BETWEEN CATHODE At 
DYNODE No.1; 1/12 OF E FOR EACH SUCCEEDING 
DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE 
No. 10 MO ANODE. 

LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP 
OPERATED ATA COLOR TEMPERATURE OF 2870•K, 

TUBE TEMPERATURE • 22' C 
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4526 
TYPICAL SENSITIVITY AND CURRENT 

AMPLIFICATION CHARACTERISTICS 

DYNODE No.1- TO- CATHODE VOLTS = 1/6 E I 
EACH SUCCOEDING DYNODE - STAGE VOLTS = 1/12 E 

ANODE - TO- DYNODE No .I0 VOLTS = 1/12 E 
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4526 
TYPICAL ANODE CHARACTERISTICS 

DYNODE No 1 - TO- CATHODE VOLTS • 208 
ACH SUCCEEDING - DYNODE-STAGE VOLTS • I04 

WIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT 

COLOR TEMPERATURE OF 2870°K. 
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4526 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 11 

R4 

R10 

R11 

PHOTOCATHODE 

DYNODE No. I  • 
DYNODE No .2 

DYNODE No. 3 

DYNODE No. 10 

1- ANODE RETURN 

13 

o 
LOAD 

CONNECTION 

o 

C1: 0.05 µF, 500 volts ( dc working) ceramic-disc type 
C • 0.02 1AF 500 volts ( dc working) ceramic-disc type 
C • 0.01 MF, 500 volts ( dc working) ceramic-disc type 
C4 '•  0.005 µF, 500 volts ( dc working) ceramic-disc type 
RI: 330 Ic.S2 ± 5%, 1 W 
R2 through R11: 160 K2 ± 5%, 1 W 

Note 1: Adjustable between approximately 500 and 2000 
volts dc. 

Note 2: Component values are dependent upon nature of ap-
plication and output signal desired. See discussion on Typical 
Voltage Divider Arrangements — Page 5. 

Figure 9 

• 

92L5-62 

• 

• 
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4532, 4532A 

Vidicons 
Silicon-Diode Array Camera Tubes for all Conventional TV 
Pickup Systems. Cameras Employing the 8507A or 8541A 
can be Readily Adapted to Use the 4532A or 4532. 

• Silicon Photoconductor Having Broad Spectra Range — 380 to 

1100 nm 

• Extremely High Sensitivity — 4350 pA/Im 

• Extremely Low Lag • Excellent Discharge Capability 

• Very Low Dark Current • No Burn-In 

ELECTRICAL 

Heater Voltage: 

Operational   6.3 V 

For standby with no other electrode voltages applied 3.0 V 

AC or DC Heater Current at 6.3 Volts 
(nominal value)   0.10 A 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Direct I nterelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

OPTICAL 

Optical Distance 

Spectral Response 

Target: 

Maximum useful diagonal of 
rectanguler image 

Orientation of quality rectangle— Proper orientation is obtained 

when the horizontal scan is essentially parallel to the straight sides 

of the masked portions of the faceplate. The straight sides are parallel 
to the plane passing through the tube axis and short index pin. The 

masking is for orientation only and does not define the proper 

scanned area of the target. 

0  113 + 0.020 in 
(2.87 + 0.51 mm) 

RCA Type V 

062 in ( 15.7 mm) 

MECHANICAL 

Overall Length 

Greatest Diameter 

Bulb Diameter . 

6  250 0.125 in ( 158.7 + 3.18 mm) 

1 125 • 0.010 in I 28.58 • 0.25 mm) 

  1.020 + 0.030 — 0.035 in 
(25.9 4 0.76 — 0.89 mm) 

RM/111 Electronic DATA 1 
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4532, 4532A 
Base   Small-Button Ditetrar 8-Pin, (JEDEC No.E8-111 

Socket   Cinchh No.8VT ( 133-98-11-015), 
or equivalent 

Deflecting Yoke — Focusing Coil — Alignment 
Coil — Assembly . . Cleveland Electronics,04 No.VYLFA-959, 
(See Figure 2) Penn Tran,0,d No 1465, or equivalent 

Operating Position   Any 

Weight (approx.)   2 oz 

MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM 

VALUES Min. Max. 

Heater-Voltage Tolerance . . 5 +5 

Grid-No.4 Voltage 350 V 

Grid-No.3 Voltage S   350 V 

Grid-No.2 Voltage . . 350 V 

Grid-No.1 Voltage . . . 150 0 V 

Heater-Cathode Voltage 125 10 V 

Target Voltage   300 V 

Peak Target Current 750 nA 

Faceplate: 
6x107 Im/ft2 

111uminatu0n9   'C 
6x108 lux 

Temperature: 

Operating and Storage   90 0C 

TYPICAL OPERATION 

With tube operated in a Cleveland Electronics Assembly Type 
VYLFA-959, or equivalent; scanned area of 1/2" x 3/8" ( 12.7 mm 
x 9.5 mm); faceplate temperature of 300 + 3° C; and standard CCIR 
"M", or EIA, TV scanning rate ( 525 lines, interlaced 2:1, frame 
time 1/30 second). 

Grid-No.4 ( Decelerator) VoltageS   340 V 

Grid-No.3 ( Beam-Focus Electrode) Voltages   290 V 

Grid-No.2 ( Accelerator) Voltage   300 V 

Peak-to-Peak Blanking Voltage: 

When applied to grid No .1 75 V 

When applied to cathode   20 V 

Target Voltageh  8 V 

Focusing-Coil Current)   43 + 2 mA 

Peak-to-Peak Deflecting-Coil Current: 

Horizontal     185 mA 

Vertical 
Field Strength of Each Adjustable 
Alignment Coilk   

15 mA 

0 to 3 G 

113CRal Electronic DATA 1 
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4532, 4532A 

TYPICAL PERFORMANCE DATA 

Under the conditions shown under Typical Operation 

Peak Radiant Responsivity 
(At 710 nanometers)   380 mA/W 

Grid-No.1 Voltage for Picture Cutoffm - 60 to — 100 V 

Dark Current   7 nA 

Average "Gamma" of Transfer Characteristic for a 
Signal Output Current between 4 nA and 400 nA .. 1 

Visual Equivalent Signal to•Noise Ratio 
(Approxr   300:1 

Lag — Per Cent of Initial Value of Signal-Output 
Current 1/20 Second After Illumination is 
RemovedP   8 

1-11111hIlly ntiOluti011: 

At center of picture   700 TV lines 

At corner of picture   600 TV lines 

Amplitude Response to a 400 TV Line Square-
Wave Test Pattern at Center of PictureQ   40 

Sensitivity to Tungsten Light Source' 

Conditions 

Faceplate Illumination ( Highlight)   0.1 Im/ft2 
(fc) 

Performance 

Sensitivity   

Typical Signal-Output Currents,t   

Sensitivity to Visible Light' 

Conditions 

Illumination from 28540 K Light Source Incident 
on Infrared Absorbing Filter ( Highlight)   0.3 Imitt2 

(fc) 

4350 µA/lm 

565 nA 

Performance 

Sensitivity   910 ili-1/1m 

Typical Signal-Output Currents,t   350 nA 

Sensitivity to Infrared Lightv 

Conditions 

Illumination from 28540 K Light Source Incident 
on Visible Absorbing Filter ( Highlight)   1.0 Im/ft2 

(fc) 

Performance 

Typical Signal-Output Currents,t  540 nA 
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4532, 4532A 

SPURIOUS SIGNAL TEST PATTERN 

FIGURE 1 
5224 

D Active Target Diameter 

H - Raster Height (4 x 3 Aspect Ratio) 

Zone 1 -- Diameter H/2, Area 15% 

Zone 2 - Diameter - H, Area '55-- 45% 

Zone 3 Peripheral Area 40% 

SPURIOUS SIGNAL TEST 

This test is performed with the tube viewing a uniformly 

diffused white test pattern that identifies the three zones 

shown in Figure 1. The tube is operated under the condi-

tions specified under Typical Operating Values and is illum-

inated to provide a peak highlight signal current of 300 

nanoamperes. The tube is adjusted to provide maximum 

picture resolution. Spurious signals are evaluated by size 

which is represented by equivalent numbers of raster lines 

in a 525 TV line system. Allowable spot size for each zone 

is shown in Table I for type 4532A and in Table II for type 

4532. To be classfieid as a spot, the spurious signal ampli-

tude must be at least 10% of the peak white signal under 

either highlight or capped conditions. Smudges, streaks, or 

mottled and grainy background must have a spurious signal 

amplitude of at least 3% to constitute a reject item. 

IMEM Electronic Components 
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4532, 4532A 

Table I — Type 4532A 

• 

• 

• 

• 

• 

Blemish Size 

(Equivalent 

TV Lines) 

Zone 1 

Allowed Spots 

White Black 

Zone 2 

Allovved Spots 

White Black 

Zone 3 

Allowed Spots 

White Black 

Over 6 0 0 0 0 0 0 

Over 4 0 0 0 1 0 3 

Over 1 0 2 2 7 2 9 

1 or smaller 0 • o • • • 

Minimum separation between any 2 spots greater than 1 raster line 
is limited to 16 raster lines . 

•Spots of this size are allowed unless concentration causes a smud-
ged appearance 

Table II — Type 4532 

Blemish Size 

(Equivalent 

TV Lines) 

Zone 1 

Allowed Spots 

White Black 

Zone 2 

Allowed Spots 

White Black 

Zone 3 

Allowed Spots 

White Black 

Over 8 0 0 0 0 0 0 

Over 6 0 0 0 2 0 2 

Over 4 0 0 0 6 0 6 

Over 1 1 5 2 16 3 21 

1 or smaller 5 • • • 

•Spots of the size are allowed unless concentration causes a smud-

ged appearance 

a This capacitance, which effectively is the output impedance of 

the tube, is increased when the tube is mounted in the de-

flecting-yoke and focusing-coil assembly. The resistive component 

of ti ie output impedance is in the order of 100 megohms. 

Made by Cinch Manufacturing Company, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 
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4532, 4532A 

The magentic component No.VYLFA-959 is made by Cleveland 

Electronics Inc., 2000 Highland Road, Twinsburg, OH 44087: 

the magnetic component No.1465, by Penn-Tran Inc., 1155 Zion 

Road, Bellefonte, PA 

d These components, when mounted along the tube axis as shown 

in Figure 2, will provide minimum beam landing error ( maximum 

signal uniformity) at the recommended grid No.3. grid No.4 op-
erating voltage ratio of 0.85. This ratio is determined by the 

electro-optical characteristics of the target-mesh region which are 

significantly different from those of the typical vidicon configu-

ration. 

Grid-No.4 voltage must always be greater than grid-No.3 voltage. 

The grid•No.3/grid-No.4 ratio of 0.85 provides optimum perfor-

mance with regard to dark current uniformity, signal discharge 

uniformity and geometrical accuracy with the recommended 

deflection-coil assemblies. Cameras designed for the RCA vidicon 

types 8507A and 8541A can be modified to operate the 4532A 

and 4532 by providing a fixed target voltage of the proper value 

and the selection of suitable electrode voltages within the maxi-

mum ratings. I The 4532A and 4532 cannot be operated with 

conventional vidicon automatic signal control circuits operating 

on the target voltage ) 

9 The tube can withstand the illumination contained in a focused 

image of the sun without damage. 

This target voltage provides an optimum operating point consis-

tent with maximum target discharge capability and optimizes 

other performance characteristics such as dark current uniformity 

and lag. 

The polarity of the focusing coil should be such that a north-

seeking pole is attracted to the image end of the focusing coil, 

with the indicator located outside of and at the image end of the 

focusing coil. 

The alignment coil should be located on the tube so that its 

center is at a distance of 3-11/16 inches from the face of the tube, 
and be positioned so that its axis is coincident with the axis of 

the tube, the deflecting yoke, and the focusing coil. 

m With no blanking voltage on grid No.1. 
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4532, 4532A 

n Measured with high-gain, low-noose, cascode-input-type amplifier 

having bandwidth of 5 MHz and a peak signal-output current of 

350 nanoamperes. Because the noise in such a system is pre-

dominately of the high-frequency type, the visual equivalent 

signal-to-noise ratio es taken as the ratio of the highlight video-

signal current to rms noise current, multiplied by a factor of 3. 

P For an initial signal-output current of 200 nanoamperes and at 

recommended target voltage. 

11 Amplitude response is the signal amplitude from a given TV line 

number expressed as a per cent of the signal amplitude from a 

very-low-frequency ( large-area) picture element. In practice, the 

large-detail reference is usually 15 TV lines with signal amplitude 

set equal to 100 per cent. The TV line numbers are determined 

by the number of equal-width black and white lines that will fit 

into the physical height of the image focused on the camera-tube 
faceplate. 

Light source is a tungsten- filament lamp having a lime-glass en-

velope. The lamp is operated at a color temperature of 28540 K. 

s The deflecting circuits must provide extremely linear scanning 

for good signal reproduction. Signal current is dependent upon 

the scanning velocity. Any change in scanning velocity produces 
a signal error in proportion to the change in scanning velocity. 

Defined as the component of the highlight target current after 
the dark-current component has been subtracted. 

• With the same light source specified in footnote Ir) except an 

infrared absorbing filter ( Schott Jenaer KG-3, 5.5 mm thick, 

available from Fish-Schurman Corporation, 70 Portland Road, 

New Rochelle, NY 108021 is interposed between the light source 

and the faceplate of the tube. 

For sharper infrared cutoff. the Kodak Series 305 Infrared Re-
jection Filter may be used. This series is available from Eastman 

Kodak Co., Special Products Sales, Rochester, NY 14650. 

• With the same light source specified in footnote ( 0 except an 

infrared transmitting filter ( Corning C.S. No.7-56, 2540 glass - 

available from the Corning Glass Works, Corning, NY 14830) is 

interposed between the light source and the faceplate of the 
tube. 

Kodak filters Nos.87 or 87C may be preferred for some applica-
tions 
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4532, 4532A 
WARNING 

Failure to observe the maximum dc electrode voltage ratings 

can drastically reduce the life expectancy of these tubes. 

When operated within ratings with the recommended de-

flection-focusing coil assemblies, the full performance capa-

bilities of the silicon-diode array target will be easily real-

ized. Normally, a tube life expectancy of many thousands 
of hours of useful service can be obtained when the tube is 

operated within the specified maximum ratings. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECTING, 

FOCUSING, AND ALIGNMENT COMPONENTS TO OBTAIN MI-

NIMUM BEAM-LANDING ERROR 

- 3-11/16 ---

7/8 2-1/2 — 

eteekeeeiESAM 
EESS22=1=ZIO 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

:-:,.-.:-:-:--..-/...2-
_jt;t4-eteefflueseee eze ' _ _ , —11.-1 HORIZONTAL AND 

VERTICAL DEFLECTING 
COILS 

'FIGURE 2 

Note: Cross-hatching indicates wound portion of focusing coil. 

TERMINAL DIAGRAM (Bottom Vimv) 

TARGET 
IC 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT 
INTO FACE END or TUBE 

2 

G3 

8ME 

Pin 1— Heater 

Pin 2— Grid No.1 

Pin 3— Grid No.4 

Pin 4— Internal Connection— 

Do Not Use 

Pin 5— Grid No.2 

Pin 6— Grid No.3 

Pin 7— Cathode 

Pin 8— Heater 

Flange— Target 

Short Index Pin — Internal Connection — 

Make No Connection 
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4532, 4532A 
DIMENSIONAL OUTLINE 

1.125± 010 
(28 58 ± 25) 

DIA. 

• 
Note l— 

ib Note 2 — 

Note 3 — 

MASKED PORTION 
OF FACE 
(NOTE 

.050 
FACEPLATE7 METAL 

r \eTE ?1 ' TARGET 
ri_ANGE 

175 
(4 45) 

6.250 
5.12s 
056.7 

3181 

4.030 
1.020  

76 (2561 •_  .891 
PIA. 

BASE 
JEIDEC No E 8-11 

92CS- 225.R2 

Straight sides of unasked portions are parallel to the plane 

passing through tube axis and short index pin. 

Faceplate glass is Corning No 7056 having a thickness of 

0.094" +. 0.012". 

Optical distance ( from faceplate front to target plane) 

0.113- + 0.02". This distance is the nominal faceplate 

thickness of 0.94" divided by the index of refraction of 

Corning No.7056 glass 11.4871 plus the space between 

the inner surface of faceplate and the nominal target focal 

plane 10 05") 
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4532, 4532A 

TYPICAL DARK CURRENT CHARACTERISTIC 

SCANNED AREA OF TARGET • 1/2" •• 3/8 
FACEPLATE TEMPERATURE • 30 °C APPROX 

1
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TARGET VOLTAGE - VOLTS 

921. 5-2991 

2 

TYPICAL SATURATION TARGET CURRENT CHARACTERISTIC 

SCANNED AREA OF TARGET • 1/2" X 3/8" 
FACEPLATE TEMPERATURE • 30°C APPROX 

1 1000 

2 

cc 
800 

o 

Zof! 40 

o 

200 

2 3 4 5 6 7 8 o 

TARGET VOLTAGE— VOLTS 
92LS - . 
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S1G1,141 OUTPUT NANOAMPERES 971 MI 7990.1 

4532, 4532A 
TYPICAL LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION UNIFoRNI OVER TARGET AREA 

SCANNED AREA OF TAE:GET I/2" X 3/8« 
FACEPLATE TEMPERATURE 30•C APPROX 
TARGET VOLTAGE 8 VOLTS 
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4532, 4532A 

TYPICAL RCA TYPE V SPECTRAL RESPONSE CHARACTERIS-

TICS AS MODIFIED BY THE FILTER CHARACTERISTICS OF 

FIGURES 3 AND 4 

IA/ TYPE V WITH KG 3 F L TER, 55 mro THICK 

(ED TYPE V WITH CORNING CS No 756 GLASS FILTER 

300 700 900 1100 

WAVELENGTH NANOME YE RS 
111914.7 

TYPICAL TRANSMISSION OF SCHOTT (JENAER) KG-3 INFRA-

RED ABSORBING FILTER, THICKNESS: 5.55 MM 
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300 400 

FIGURE 3 

500 600 700 800 

WAVELENGTH - NANOMETERS 

900 

92L 5 2994R 3 
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4532, 4532A 

TYPICAL PERSISTENCE (LAG) CHARACTERISTICS 

.ANNED AREA OF TARGET • 1/2". 3/8" 
CEPLATE TEMPERATURE • 30*C APPROX 
RGET VOLTAGE . 8 VOLTS 
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4532, 4532A 

TYPICAL HORIZONTAL SQUARE-WAVE RESPONS 

HIGHLIGHT TARGET NANOAMPERES • 300 
TARGET VOLTAGE • 8 VOLTS 
TEST PATTERN TRANSPARENT SLANT- LINE BURST' 

100 

o 200 400 BOO 

-r 

TV LINE LINE NUMBER 

Ii  

u.  BM 

800 

921.m - 2996R2 

'Amplitude response measured using the RCA P200 slant-line burst 

pattern with horizontal center response balanced on the 400 line 

chevrons. 
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4532, 4532A 

TYPICAL TRANSMISSION OF CORNING C.S. NO. 7-56 ( 2540 

GLASS) VISIBLE ABSORBING FILTER 
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4536 

Image Orthicon 
4- 1'2- Inch Diameter Type 

For RCA TK-42 and TK-43 TV Color Cameras 

Type 4536 is Unilaterally Interchangeable with 

Types 4492, 4492V1, and 4492V2 

GENERAL 

Heater, for Unipotential Cathode: 
Voltage ( AC or DC)  6.3 ± 10% V 
Current   0.6 A 

Direct Interelectrode Capacitance: 
Anode to all other electrodes . . . . 12 pF 

Target-to-Mesh Spacing   0.001 in 

(0.0254 mm) 
Spectral Response   S-10 
Wavelength of Maximum Response • 4500 I 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image (4 x 3 aspect ratio): 
Useful size of   1.6 in (41 mm) max. Diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maxi-
mum diagonal does not exceed the specified value. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length  19.375 in (492 mm) ± 0.310 in 

Greatest Diameter of Bulb. .   4.500 in ( 114 mm) ± 0.094 in 
Envelope Terminals   5 

End Base   Small- hell Diheptal 14-Pin Base 
(JEDEC Group 5, No.B14-45) 

Socket   Cinch Part No.3M14, or equivalent 
Operating Position . . .   The tube should never be operated 

in a vertical position with the diheptal-base end up nor in 

any other position where the axis of the tube with the base 
up makes an angle of less than 20° with the vertical. 

Weight ( Approx.)   2.3 lb (993 g) 
Minimum Inside Diameter of 

Deflecting Coil   3.2 in (81 mm) 
Deflecting-Coil Length   7 in ( 178 mm) 

Focusing-Coil Length   15 in (381 mm) 

Alignment Coil: 
Position on neck. . Centerline of magnetic field should be 

located 9.25 in (235 mm) from the flat area 
of the shoulder 

MCEMI Electronic Components 
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4536 
ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

Operating Temperature: b 

Any part of bulb   65 max. °C • 
Of bulb at large end of tube  

(Image section)   °C 35 min. 

Temperature Difference: 
Between image section and any part 

of bulb hotter than image 
section  5 max. °C 

Photocathode: 
Illumination   50 max. 1m/ft2 

(footcandles)-538 lux 
Voltage   V —700 max. 

Grid-No.6 Voltage  4111P —700 max. 

Target Voltage: 
Positive value   10 max. V 
Negative value  V 10 max. 

Field-Mesh Voltagec   V 30 max. 

Grid-No.5 Voltage  300 max. V 
Grid-No.4 Voltage  350 max. V 

Grid-No.3 Voltage  V 400 max. 

& Dynode-No.1 Voltage   V 350 max. 

Grid-No.1 Voltage: 
Negative bias value   125 max. V 
Positive bias value   0 max. V 

Voltage Between Consecutive 
Dynodes   350 max. V 

Anode-Supply Voltage   1650 max. V 

Peak Heater-Cathode Voltage: 

• Heater negative with respect 
to cathode  125 max. V 

Heater positive with respect 
to cathode   V 10 max. 

TYPICAL OPERATING VALUES d 

Heater Voltage   6.3 V 11, 
Photocathode Voltage   —600 V 
Grid-No.6 Voltage ( Image Focus) 

Approx. 70% of Photocathode 
Voltage°   —370 to —470 V 

Target Voltage Above Cutoffs . . Adjusted as required e 
Field-Mesh Voltage'   15 to 25 V 
Grid-No.5 Voltage ( Decelerator) . • 40 V 
Grid-No.4 Voltage ( Beam Focus) . 70 to 90 V 

IMEDU Electronic DATA 1 
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4536 
Grid-No.3 Voltage b   250 to 275 V 
Grid-1,10.2 & Dynode-No.1 Voltage  280 V 
Grid-No.1 Voltage for Picture Cutoff —45 to — 115 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltageh   800 V 
Dynode-No.4 Voltage   1000 V 
Dynode-No.5 voltage   1200 V 
Anode Voltage   1250 V 
Recommepded Target Temperature 

Range °  35 to 45 °C 
Peak-to-Peak Blanking Voltage .   8 V 

Field Strength of Focusing Coil: i 
At center of scanning section 

(Approx.)   60 G 
In plane of photocathode 

(Applux.)   120 
Field Strength of Alignment Coil   0 to 3 G 

PERFORMANCE DATA 

ith conditions shown under Typical Operating Values in-
cluding Recommended Target Temperature Range; target vol-
tage adjusted to 3 volts above cutoff; and operation in a 525-
line, 30-frame TV system; except as otherwise indicated. 

Min. Max. 
Signal-Output Current ( Peak to Peak) 

at Maximum Multiplier Gain  15 100 uA 

Ratio of Peak-to-Peak Highlight 
Video-Signal çurrent to RMS 
Noise Current   39.5 dB 

Photocathode Illumination at 2870° K 
Required to Bring Picture High-
lights to the "Knee" of Light 

Transfer Characteristic   0.052 Im./ ft2 

(fc) 
Amplitude Response at 400 TV Lines 

per Picture Height ( Per cent of 
large-area black to large-area 
wh ite)   45 

Uniformity: 
Ratio of Shading ( Background 

Signal to Highlight Signal): 
Over full scanned area  0.12 
Between center and peripheral   

areas   0.07 
Variation of Highlight Signal ( Per 

cent of maximum highlight 
signal over full scanned area) 20 
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4536 

b Operation outside of the Recommended Target Temperature 
Range shown under Typical Operating Values will not 
damage the 4536 provided the Maximum Temperature Rat-
ings of the tube are not exceeded. Optimum performance, 
however, is only obtained when the tube is operated within 
the Recommended Target Temperature Range. 

C With respect to grid No.4. 

d With the 4536 operated in an RCA MI-357770-A1 deflection 
assembly, or equivalent, and at fixed photocathode voltage. 

e Adjust for optimum focus. 

f The target supply voltage should be adjustable from —5 to 

+5 volts. 

9 Adjust to give the most uniformly shaded picture near maxi-
mum signal. 

h The voltages shown provide maximum multiplier gain. Nor-
mally, dynode-No.3 and dynode-No.5 voltages are simul-
taneously adjusted to obtain the required value of signal 
current at the video-amplifier input. 

Direction of current should be such that a north-seeking 

pole is attracted to the image end of the focusing coil, with 
the indicator located outside of and at the image end of the 
focusing coil. 

k Signal-to-noise ratio is dependent upon tube operating con-

ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, band-
width, system line number and frame time, and the choice 
of reference signal black level. The value shown is mea-

sured under the following conditions using a Video Noise 
Meter, Model UPSF ( North American Version), or equivalent. 
This meter is manufactured by Rohde and Schwarz, Munich, 
West Germany. 

Signal: Blanked video, 0.7 V peak-to-peak including 

0.07 V set-up. 
Noise Meter: Gated with horizontal and vertical blanking 

signal of camera system. Video pass band is shaped 
by means of self-contained 100 kHz high-pass and 
4.2 MHz low-pass filters. 

Weighting filters matching the response of the human eye 
(CCIR Rec.421, Annex III) are not used and the color sub-

carrier, 3.58 MHz, is not present during the measurement. 

'Measured with amplifier having flat frequency response. 
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4536 

DOS and DON'TS on Use of RCA-4536 

Here are the " dos" — 

1. Hold temperature of the 4536 within the recom-
mended operating range. 

2. Make sure tube is properly aligned. 

3. Adjust beam-focus control for best usable resolution. 

4. Select target voltage according to operating needs. 
This freedom of operation results from use of the 
electronically-conducting glass target. 

5. Determine proper operating point with target voltage 
adjusted to the desired voltage above target-cutoff. 

6. Open 'lens before voltages are applied to the 4536. 

Here ore the " don'ts" — 

1. Don't force the 4536 into its envelope terminal 
socket. 

2. Don't operate the 4536 without scanning. 

3. Don't use more beam current than necessary to dis-
charge the highlights of the scene. 

4. Don't turn off beam while tube is capped (and volt-
ages applied). 
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4536 
DIMENSIONAL OUTLINE. Dimens ons In Inches ( rnrn) 

4 500 
(1141 r__ ±.094 
DIA. 

VIBRATION-
ABSORBING 

TAPE 
DO NOT 
REMOVE 

LIGHT 
SHIELD 
COATING 

+002 188 _ 015 

__F(4.78 

5.550 .175 
(141) (4.45)., 

!• 125 ken. 

e 

3.125 
(79.4) 
±.060 

3.6 
1911 

19 31,1- (20.321 DETAIL OF ENVELOPE .800 TERMINALS 

*•125 (492) — 
2 HOLES, MO° APART, 

± .310 .310 to .312 
(7.87 to 793) 

22.5. DIA 

VIBRATION-ABSORBING 
TIPS 

DO NOT REMOVE 

ENLARGED BOTTOM VIEW 

SMALL- SHELL 
— DIHEPTAL 

i4- PIN BASE 
  JEOEC GROUP 5, 

No.814-45 

TERMINAL DIAGRAM ( Bottom View) 

C. P DY5 

DY4 0'1'3 

GS 

DIRECTION OF 

LIGHT: 

PERPENDICULAR 

70 LARGE : NO 

OF TUBE 

92CS-10687R4 
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PC 

FIELD' 
MESH 

G4 
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10) 0 2 
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TARGET 
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SMALL- SHELL DIHEPTAL 14- PIN BASE 

Pin 1: Heater 

Pin 2: Grid No.4 
Pin 3: Grid No.3 

Pin 4: Internal Connec-
tion — Do Not Use 

e Pin 5: Dynode No.2 
Pin 6: Dynode No.4 
Pin 7: Anode 

Pin 8: Dynode No.5 

• 

e 

Pin 9: Dynode No.3 
Pin 10: Dynode No.l, 

Grid No.2 
Pin 11: Internal Connec-

tion— DoNot Use 

Pin 12: Grid No.1 
Pin 13: Cdthodi. 

Pin 14: Heater 

ENVELOPE TERMINALS 

Terminal over Pin 2: F'ield Mesh 
Terminal over Pin 4: Photocathode 

Terminal on side 
of envelope 

opposite base key: Grid No.6 
Terminal over Pin 9: Grid No.5 

Terminal over Pin 11: Target 

BASIC LIGHT TRANSFER CHARACTERISTIC 

100, 

6 
ILLUMINATION TUNGSTEN LIGHT. 

DAYLIGHT. OR WHITE FLUORESCENT 

FOR SMALL-AREA HIGHLIGHTS  

" • • • • • ' ' "•' 

4 •• 4 • H 

0 0001 0 001 001 o ( 
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE - FOOTCANDLES 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 
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Vidicon 

V.-Diameter, Magnetic Focus and Deflection 

Vidicon for Signal- Storage Applications 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage (AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.1 A 

Direct Interelectrode Capacitance: a 

Target to all other electrodes   4.6 pF 

Spectral Response   See RCA Type IV Spectral 
Response at front of this section 

Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image ( 1 x 1 
aspect ratio)   0.885 in 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the faceplate. 
The straight sides are parallel to the plane passing through 
the tube axis and short index pin. The masking is for ori-
entation only and does notdefine the proper scanned area 
of the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Overall Length   6.250 in ± 0.125 in 

Greatest Diameter  1.125 in ± 0.010 in 

Bulb   T8 

Base   Small-Button Ditetrar 8-Pin, 
(JEDEC No.E8-11) 

Socket   Cinchb No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-
Alignment Coil Assembly . . Cleveland Electronics" 

No.VYFA-355-2, or equivalent 
Operating Position   Any 

Weight ( Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 5/8" x 5/8" 

Grid-No.4 Voltagef   1000 max. V 

Grid-No.3 voltage   1000 max. V 

Grid-No.2 Voltage  350 max. V 

Grid-No.1 Voltage: 
Negative bias value   150 max. V 
Positive bias value   0 max. V 

MCEBEI Electronic Components 
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4542 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with 
respect to cathode   10 max. V 

Target Voltage   100 max. V 

Dark Current   0.25 max. µA 

Peak Target Currents   0.75 max. µA 

Faceplate: 

Illuminationh   5000 max. fc 

Temperature 71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 5/8" x 5/8" 
Faceplate temperature of 300 to 350 C 
and Standard TV Scanning Rate 

Grid-No.4 ( Decelerator) Voltagef   750 V 

Grid-No.3 jBqam-Focus Electrode) 
Voltage'   450 V 

Grid-No.2 ( Accelerator) Voltage   300 V 

Grid-No.1 Voltage for Picture 
Cutoff'   -45 to - 100 V 

Average "Gamma" of Transfer 
Characteristic for Signal-Output 
Current Between 0.02 µA and 
0.2 µA  0.7 

Visual Equivalent,Signal-to-Noise 
Ratio ( Approx.)5   300:1 

Lag—Per Cent of Initial Value of 
Signal-Output Current:m 

1 second after illumination 
is removed   45 to 65 

15 seconds after illumination 
is removed   10 min. % 

30 seconds after illumination 
is removed   10 max. % 

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.1   75 V 

When applied to cathode   20 V 

Limiting Resolution: 

At center of picture   1000 TV 
Lines 

• 

• 

e 

• 
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Amplitude Response to a 400 
TV Line Square—Wave Test 
Pattern at Center of Picture'   60 

Field Strength at Center of 
Focusing CoilP   52 ± 4 G 

Peak Deflecting-Coil Current: 

Horizontal   225 mA 

Vertical   41 mA 

Field Strength of Adjustable 
Al ignment Coi lc)   0 to 4 

High-Sensitivity Qperation — 
0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   0.1 fc 

Target Voltaget,s   15 to 65 V 

Dark Currentt   0.02 µA 

Signal-Output Current:' 

Typic al   0.2 µA 

Minimum   0.15 µA 

a This capacitance, which effectively is the output imped-
ance of the tube, is increased when the tube is mounted in 
the deflecting-yoke and focusing-coil assembly. The re-
sistive component of the output impedance is in the order 
of 100 megohms. 

b Made by Cinch Manufacturing Corporation, 1026 S. Homan 
Avenue, Chicago 24, Illinois. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087. 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

f Grid-No.4 voltage must always be greater than grid-No.3 
voltage. The maximum voltage difference between these 

electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

9 Video amplifiers must be designed properly to handle target 

currents of this magnitude to avoid amplifier overload or 
picture distortion. 

72CPM Electronic Components 
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h For conditions where "white light" is uniformly diffused 
over entire tube face. 

With no blanking voltage on grid No.l. 

Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-freqœncy type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rma noise 

current, multiplied by a factor of 3. 

m For initial signal-output current of 0.20 microampere and a 
dark current of 0.02 microampere. 

n Amplitude response is the signal amplitude from a given 
TV line number (fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency (large-
area) picture element. In practice, the large-detail reference 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil should be such that a 
north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

ri The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches from the face 
of the tube and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

r The target voltage for each tube must be adjusted to that 
value which gives the desired operating dark current. 

$ Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 
encountered. 

r The deflecting circuits must provide extremely linear scan-
ning for good signal reproduction because both dark current 
and signal are proportional to scanning velocity. 

U Defined es the component of the highlight target current 

after the dark-current component has been subtracted. 
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SPURIOUS SIGNAL TEST ( Fig. 1) 

e 

• 

• 

• 

• 

ZONE I 

ZONE 2 

,2L.: - 2595 

This test is performed using a uniformly diffused 
white test pattern that is separated into two zones as 
shown in Fig.l. The target is adjusted to provide a dark 
current of 0.1 pA with no light on the vidicon face-
plate. The test pattern shown in Fig.1, is then focused 
on the vidicon faceplate and the iris is opened to pro-
vide a total target current of 0.4 uA ( signal current of 
0.3 pA). The 4542 is adjusted to provide maximum 
picture resolution. Spurious signals are evaluated by 
size which is represented by equivalent numbers of 
raster lines in a 525 TV line system. Allowable spot 
size for each zone is shown in Table 1. To be classified 
as a spot, a contrast ratio of 1.5:1 must exist for both 

white and black spots. Smudges, streaks, or mottled 
and grainy background must have a contrast of at 
least 10% of a 0.3 IA peak signal amplitude to consti-
tute a reject item. 

Table 1 For scanned area of 5/8" x 5/8" 
Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 

over 4 0 
Any 

Number 
Allowed 

Under 4 TV 
Lines ( Max.) 

4 but not 
including 3 1 

3 but not 
including 1 4 
1 or less • 

Minimum separation between any 2 spots greater than I raster 
line is limited to 16 raster lines. 
IIISpots of this size are allowed unless concentration causes 
a smudged appearance. 

MOM Electronic Components 
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RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 
To obtain minimum beam-landing error 

;5555555555555:«ei 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

nr---- 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

1 3 1  
21 --II.--  2 4 92CS-12242R1 

N oto: Cross-hatching indicates wound portion of focusing coil. 

DIMENSIONAL OUTLINE-D,mensions in Inches (mm) 

I.125±.010 
(28.58 ±.251 

DIA. 
.835 t .035 
(21.21 ± .891 

.050 
f(1 .27) FACEPLATE 

(NOTE 2) 

.175 3-

(4.45) 

6.250 
5.125 
(158.75 
± 3.18) 

BASE 
JEDEC 

L NOEB-II 

MASKED PORTION 
OF FACE 
(NOTE 1) 

METAL 
TARGET 
FLANGE 

1.020 -41 332 

(25.91 4. 

DIA. 

Note 1: Straight sides of 

masked portions 

are parallel to 
the plane passing 
through tube axis 

and short index pin. 

Note 2: Faceplate glass is 

Corning No.7056 
having a thickness 
of 0.094" ± 0.012'. 

92CS-12251R1 
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TERMINAL DIAGRAM ( Bottom View) 

TARGET 
IC é G2 Pin 1: Heater 

Pin 2: Grid No.1 
Pin 3: Grid No.4 64 
Pin 4: Internal 
Connection — 
Do Not Use 

Pin 5: Grid No.2 61 
Pin 6: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater 

SHORT PIN 
IC 

TYPICAL RANGE Of PERSISTENCE CHARACTERISTICS 
INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES • 02 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER 5/8" X 5/8 
DARK CURRENT (MICROAMPERES). 0.02 
FACEPLATE TEMPERATURE 30°C APPROX 

100 

Flange: Target 
Short Index Pin — 

63 Internal Connec 
Lion - Make No 
Connection 

DIRECTION OF LIGHT: 
INTO FACE END 
OF TUBE 
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RANGE OF DARK CURRENT 
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SCANNED AREA OF PHOTOCONDUCTIVE LAYER 5/13" X 5/8" 
FACEPLATE TEMPERATURE • 30* C APPROX 
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lo 2 4 

TARGET VOLTS 

6 8 ioo 

LIGHT TRANSFER CHARACTERISTICS 

2 

92LS-2587 

ICI. 
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4 
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e i.  
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ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 5/8" X 5/8" 
FACEPLATE TEMPERATURE = 30°C APPROX. — 
STANDARD TV SCAN RATE — 
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VARIATION OF TYPICAL PERSISTENCE CHARACTERISTICS 
WITH CHANGES IN DARK CURRENT 
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INITIAL HIGHLIGHT SIGNAL- OUTPUT MICROAMPERES • 0.2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 5/8' X 5/8" 
FACEPLATE TEMPERATURE • 30°C APPROX. 

10Orr:- 

''''''''''  
• '''''' • • • ''''  CURVE A: DARK CURRENT « 0.10 µA 

•  CURVE 8: DARK CURRENT • 0.02 µA 
'''''''' • • • • •  • • • ', uRVE C! DARK CURRENT « 0.005 µA 

...... 

•tt.:• • .....  . 
...... .... 

........ 
5 e 15 - 20 25 30 

TI ME AFTER ILLUMINATION IS REMOVED - SECONDS 

921.A1- 2613 

. .... ... 
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HORIZONTAL SQUARE- WAVE RESPONSE 

100 

10 .  

PEAK ( HIGHLIGHT) SIGNAL MICROAMPERES • 040 
DARK CURRENT IM ICROAMPERES) • 002 
TEST PATTERN: TRANSPARENT SLANT - LINE BURST • 

e 
_J 

CURVE A: GRID-Na 4 VOLTS • 750 
GRID- No 3 VOLTS • 450 

CURVE 13, GRID- No 4 VOLTS • 500   
GRID- No 3 VOLTS • 300 
-4 - 

- 
---
. .... 

..... 

• 

... 

2(X) 400 600 6(X) 

TV LINE NUMBER 

IOW 

-1• . . • • . 

92 Lhi - 26:4 

*Amplitude response measured using the RCA P200 slant-
line burst pattern with horizontal center response balanced 
on the 400 line chevrons. 
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Image Intensifier Tube 

• 

• 

• 

• 

• 

• 

• Variant of 8606 Having Automatic Brightness Control 

• Integral Oscillator and Voltage Multiplier 

• Fiber-Optic Input and Output Faceplates 

• Ruggedized Construction 

• ERMA Photocathode 

• P20 Phosphor Screen 

The 4549 is available with ERMA spectral responses to provide the 

minimum photocathode sensitivities specified in the table below. 

Spectral 

Response 

Luminous — 

MA/lm 

Radiant — mA/W 

At 800 nm At 850 nm 

ERMA6-1 

ERMA12-5 

ERMA20-12 

ERMA25-15 

175 

200 

225 

250 

6 

12 

20 

25 

1 

5 

12 

15 

General Data 

Spectral Response   S-20 with extended red response 

+ 140 nanometers 
Wavelength of Maximum Response . . 500 

70 nanometers 
Photocathode: 

Material   Na-K-Cs-Sb ( Multialkald 

Minimum useful area   11.1 cm 2 11.70 in 2I 

Minimum useful diameter   37.5 mm ( 1.47 in) 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 
Fluorescent Screen: 

Minimum useful area   13.8 cm 2 ( 2.14 in 2) 

Minimum useful diameter   42 mm 11.65 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 

Focusing Method   Electrostatic 

Electronic 
Components 
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Tube Dimensions: 

Maximum overall length   12.028 in ( 302.51 mm) 

Maximum diameter   3.747 in ( 95.10 mm) 410 

Operating Position   Any 

Weight ( Approx.)   4 lbs 8 oz ( 2.04 kg) 

Maximum Ratings, Absolute-Maximum Values: 

DC Input Voltage   7.0 max. V 

Ambient-Temperature Range: 

Non-operating   -54° to +68° C 

Operating   -54 ° to + 52° C 

Typical Performance Characteristics 

Under conditions with 6.75 volts dc applied and at an ambient tem- frio 
perature of 22° C, unless otherwise noted. 

Min. Typical Max. 

• 

Resolution 

Centerb   25 35 - Line-
Pairs/mm 

Edge ( Peripheral)   23 30 - Line-
Pairs/mm 

Maximum Screen Luminance 
(Brightness) See Figure 3 . • • 140 fL 

Luminance Gain : d 

At 22° C   3.5x104 8x104 - fL/fc 

At -540 C   2.8x104 fL/fc 

Equivalent Screen Back-
ground Input. 

Lummouse  - 2x10 11 Im/cm2 

Photocathode Sensitivity. 

Radiant: 

At 470 nmf   - 4.6x10-2 - A/W 

At 800 nm   6x10 -3 - A/W 

At 850 nm 100 -3 - A/W 

Luminous9 1 75x104 2x10-4 Anm 

Luminance Uniformity . - 3 1b 

Modulation Transfer Function 
(MT F) . 1 ( See Figure 4) 

For 2.5 Line-Pairs/mm . 90 95 % 

For 7.5 Line-Pairs/mm 55 60 

For 16 Line-Pairs/mm . 10 20 
• 

!UM Electronic Components 
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• 

• 

• 

• 

• 

• 

Paraxial Image Magnification 
(Cmidk   

Edge Image Magnificationm  

Image Alignmentn   

Image Stability in 30 Sec-
ondsP   

Distortionct   

0.82 0 

1.0 

0.06 

- - 0.005 in 

- 21 

Cathode and Screen Quality Tests 

Cathode and screen quality are measured under the follow-

ing conditions: The photocathode is fully illuminated with 

the light level adjusted to sharply define on the screen any 

dark spots, bright spots, streaks, or blemishes. The size and 

quantities of such spots, streaks, and blemishes are observed 

by means of a 10-power microscope fitted with a reticle and 

shall not exceed the size and quantities shown in Table I. 
Table I 

Number of dark spots, bright 
Size of dark spots, bright spots, 

streaks, or blemishes observed 

at screen Note 1 

spots, streaks, or blemishes 

Area "A" Area "B" Area "C" 

Note 2 Note 3 Note 4 

Greater than 0.015" 0 0 0 

0.012- to and including 0.015- 0 1 2 

0.009" to less than 0.012" 0 3 8 

0.006" to less than 0.009" 0 12 24 

0.003" to less than 0.006" 3 55 Min. 

Less than 0.003" Min. Min. Min. 

Note 1 - Two spots separated by a distance of less than the maxi-

mum dimension of either spot are considered one spot 

with a size equal to the sum of the maximum dimensions 

of the two spots plus the distance separating them. 

Note 2 - Area "A" is defined as the area within a 0.76 cm ( 0.301-

diameter circle concentric with the major axis of the 

tube. 
Note 3 - Area "B" is defined as the area bounded by a 0.76 cm 

(0.30") 'diameter circle and a 3.0 cm ( 1.2)-diameter cir-

cle both of which are concentric with the maior axis of 

the tube. 
Note 4 -Area "C" is defined as the area bounded by a 3.0 cm 

11.21-diameter circle and a 3.75 cm 11.471-diameter 

circle both of which are concentric with the major axis of 

the tube. 
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Environmental Testing 

The C33088P1 is designed to withstand military environ-

mental requirements of 75 g's shock ( peak amplitude), vi-

bration at a frequency of 10 to 55 Hz at a double amplitude 

of 0.10", and temperature extremes of -54° C to +68° C. 
Military environmental test procedures can be supplied on 

request, and customer environmental requirements may be 

submitted for these devices if desired. Unless requested, en-

vironmental tests will not be performed. 

The resolution, both horizontal and vertical, is determined with 

a test pattern consisting of alternate black and white lines of 

equal width. Any two adjacent lines are designated a "line-pair." 

C This minimum value applies at a distance of 11 mm from the 

major ( optical) axis of the tube. 

d Luminance Gain is defined as the quotient of screen brightness 

in footlamberts by the photocathode illumination in footcandles 

provided by a tungsten-filament lamp having a lime-glass envel-

ope. The lamp is operated at a color temperature of 28540 K. 

The value of light input radiation on the photocathode image 

surface is in the range of 1 x 10-5 to 3x10-5 footcandle. 

e Defined as the equivalent value of luminous flux from a tungsten-

filament lamp operating at 28540 K that would be required to 

cause an increase in screen brightness equal to screen background 

brightness. 

9 

h 

For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. The lamp is operated 

at a color temperature of 28540 K. The light spot has a minimum 

diameter of 1.1". 

The light source is a tungsten-filament lamp having a lime-glass 

envelope. The lamp is operated at a color temperature of 28540 

K. Luminance uniformity will not vary more than the ratio 

stated over a circular area 32.5 mm in diameter centered on the 

image screen. No distinct line of demarcation between light and 

dark areas is permitted. Alternatively, tubes will conform to 

MIL-E-55493 ( EL) Uniformity Specification dated 26 Novem-

ber, 1968 
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A two-dimensional resolution pattern, providing constant illumi-

nation in the Y direction, and sinusoidal variation of intensity in 

the X direction is projected on the photocathode. Per cent image 

modulation M may then be defined as 

W — B 
M - — x 100 

W 8 

where W - maximum illumination in white line 

B minimum illumination in black line 

Output image brightness is also a sinusoidal function of the dis-

tance across one direction of the pattern, and the Output modu-

lation is equal to or less than the input modulation. The modula-

tion transfer function ( MTF is defined as the ratio of the output 

modulation to input modulation expressed as a function of the 

spatial frequency of the incident illumination pattern. MTF for 

the C33088P1 is measured using Modulation Transfer Function 

Analyzer Model No.K1-b, a product of Optics Technology. Inc., 

Belmont, CA, using the specified procedure for that instrument. 

• Paraxial Image Magnification ( Cmx) is defined as the ratio of the 

separation of two diametrically opposite image points on the 

screen to the separation of the two corresponding image points 

on the photocathode. The image points on the photocathode are 

separated by a distance of 2 mm and are located equal distances 

from the major axis of the tube. 

m Under the same conditions as shown in footnote ( k) except the 

test points on the photocathode are separated by 32 mm 

^ The center of an image produced on the screen by focusing a 

test pattern on the optical axis of the photocathode will fall 

within a circle concentric with the optical axis of the screen 

having the specified diameter 

p The center of the image produced on the screen of the tube as 

specified in footnote ( n) will not shift more than the specified 

value during 30 seconds of operation 

• A second magnification value ( Emx) is obtained as stated in foot-

note In) except the image points on the photocathode are separ-

ated by a distance of 32 mm Per-cent distortion is defined by the 

equation 

Emx -Cmx 
Per-cent Distortion 

Cmx 
x 100 
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Operating Considerations 

Magnetic shielding of these tubes may be required to mini-

mize the effects of extraneous fields on tube performance. 

It is to be noted that ac magnetic fields are particularly ob-

jectionable in that they seriously impair tube resolution. If 

an iron or steel case is used, care should be taken to insure 

that the case is completely demagnetized. 

Response time for the automatic brightness control to ad-

just to incident illumination is dependent on the level of in-

cident illumination but never exceeds a few seconds. Re-

sponse time as a function of incident illumination is shown 
in Figure I. 

While the gain of the typical 8606 falls rapidly at input il-

lumination levels above 10-3 footcandle and falls to unity 

at approximately 10-2 footcandle, the 4549 can operate 

at input illumination levels up to about 7 footcandles. 

Screen brightness as a function of incident illumination is 

shown in Figure 3. 

The characteristic of Figure 2 shows battery current as a 

function of incident illumination. At normal tube operating 

light levels battery drain is low allowing power conservation. 

DIMENSIONAL OUTLINE DETAILS 

DETAIL "A" 

0402 005 
DIA 

92LM-3683 

DETAIL " 8" 

FIBER - OPTIC 
SCREEN IMAGE 
SURFACE 

IC 

V 
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DIMENSIONAL OUTLINE 

GROUND 
FLANGE — 

\ T EA A 1 

NOTE) 

±20 

RETICLE 
PLATE 

SEE DETAIL 8" 

DC INPUT 
TERMINAL 
SEE 
DE TAIL "A" 

—Flag» - opTic 
PHOTOCATHODE 
IMAGE SURFACE 

1 

I-- BB 

Note: Dimension applies within 1" of tube end. 
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DIMENSIONAL OUTLINE 

BOTTOM VIEW 

ENLARGED VIEW OF 
RETICLE PATTERN 

45 . 

±30' 

OUTLINE DIMENSIONS 

Dirnen- 

sions 

Inches min 

Min. Max. Min. Max. 

A 11.906 12.028 :302.512 305.511 
13 11.025 11.115 280.035 282.321 
( 2.372 2.398 60.249 60.909 
D 3.742 Dia. 3.747 Dia. 95.047 Dill. 95.174 Did. 
E 2.095 Din. 2.105 Dia. 53.213 ID iii. 53.467 Dia. 
F .2:17 .243 6.020 6.172 
G .082 .092 2.082 2.336 
.1 .093 .113 2.362 2.870 
K 3.737 Dia. 3.747 Dia. 94.92 Dia. 95.10 Dia. 
M 2.950 D la . 3.050 Dui. 74.930 Dia. 77.470 Dia. 
N .620 Dia. .630 Dia. 15.748 Dia. 16.002 Dia. 
0 .120 Dia. .123 Dia. 3.048 Dia. 3.124 Dia. 
F' .208 .218 5.283 5.537 
Q .370 .380 9.398 9.652 
R 2.51 Dia. 2.55 Dia. 63.75 Dia. 64.77 Dia. 
S 2.781 Dia. 2.791 Dail. 70.637 Dia. 70.891 Dia. 
T 2.979 Dia. 2.994 Dia. 75.666 Dia. 76.047 Dia. 
1: 3.083 Dia. 3.098 Dia. 78.308 Dia. 78.689 Dia. 
V 3.245 Dia. 3.260 Dia. 82.423 Dia. 82.804 Dia. 
W 3.297 Dia. 3.312 DM. 83.743111a. 84.124 Dia. 
X 3.500 Dia. 3.520 Dia. 88.900 Dia. 89.408 Dia. 
li 3.54 Dia. 3.58 Dia. 89.91 Dia. 90.93 Dia. 
Z .183 .193 4.648 4.902 

A..1 1.47 Dia. - :37.5 Dia. - 

BB 1.65 Dia. 42 1)1,1. - 

The dimensions in mil imeters are derived from the basic inch dimen 

sions inch: 25.4 mm) 

• 

• 

• 

• 

• 

• 
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RESPONSE TIME FOR SCREEN LUMINANCE (BRIGHT-

NESS) TO ADJIIST TO INCIDENT ILLUMINATION 
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RESPONSE TIME IS THE TIME FOR SCREEN LUMINANCE TO DECREASE 10 A 
MINIMUM VALUE AND TO RETURN OR EXCEED INITIAL SCREEN BRIGHT 

NESS WHEN PHOTOCATHODE ILLUMINATION IS INCREASED PROM . 10 4 
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BATTERY CURRENT AS A FUNCTION OF INCIDENT 

ILLUMINATION 
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SPECTRAL ENERGY EMISSION CHARACTERISTIC (JEDEC 

PHOSPHOR P20) 
COLOR 

C.I.E. COORDINATES 
X Y 

YELLOW — 
GREEN 0.426 0.546 

400 500 600 700 800 

WAVELENGTH — NANOMETERS 
92C111 - 1126361 

TYPICAL RESOLUTION CHARACTERISTICS 

70 

60 

5° 

SS 40 

e. 

e  

20 

to 

o 

I s  • 

I  

0 5 10 15 20 

RADIAL DISTANCE ON PHOTOCATHODE IMAGE SURFACE FROM 
CENTER TOWARD EDGE - MILLIMETERS 

92LS-3662 
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4549 
TYPICAL MODULATION TRANSFER FUNCTION VS. 

FREQUENCY 
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4552 
Photomultiplier Tube 

1-1/8" Diameter, Side-On Type 

Having Bialkali Photocathode 

GENERAL DATA 

Spectral Response   See Figure 2 

Wavelength of Maximum Response   400 + 50 nm 

Cathode, Opaque  Potassium-Cesium-Antimony ( B ial kal i) 

Minimum projected lengtha 094 in ( 2.4 cm) 

Minimum projected widtha 031 in ( 0.8 cm) 

Window  Lime Glass (Corningb No.0080), 
or equivalent 

Index of refraction at 436 nanometers 1  523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct I nterelectrode Capacitances (Approx.): 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.0 pF 

Maximum Overall Length   3.10 in (7.8 cm) 

Seated Length  2.55 in (6.48 cm) 

Maximum Diameter   1.18 in I 3 cm) 

Bulb   T9 

Base   12-Pin Duodecar 

Socket   Cinch-Jonesc No.12CS-M, or equivalent 

Magnetic Shield   See footnote d 

Operating Position   Any 

Weight ( Approx.) 1 oz 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage. 

Between anode and cathode   1250 max. V 

Between anode and dynode No.9   260 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   250 max. V 

Average Anode Current f   0.5 max.mA 

Ambient Temperature Range9   80 to + 85 oc 

mmai Electronic Components 

DATA 1 
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Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( E) across a voltage divider 
providing 1/10 of E between cathode and dynode No.1; 1/10 of E 
for each succeeding dynode stage; and 1/10 of E between dynode 

No.9 and anode, and at a temperature of 220 C. 

With E = 1000 volts ( Except as noted) 

Min. Typical Max. 

• 

• Anode Sensitivity: 

Radianth at 
400 nanometers. . 8.4x104 A/W 

Luminousi 
(28700 K)   10 100 1500 A/Im 

Cathode Sensitivity: 

Radiantk at 400 5 
nanometers   0.054 A/W  

Luminousm 
(28700 K) 3  5x10-5 6.5x10-5 A/Im 

Quantum Efficiency at 
400 nanometers. . . . — 17 % 

Current Amplification. 1.5x106 

Anode Dark Current^ 
at 20 A/Im   — 8x10-10 1x10-8 A 

.{ Equivalent Anode Dark — 4x10-11 5x10-10 Im 
Current Input^ . . . . _ 

4.8x10- 14P 6x10- 13P W 

1.8xq   —— 10-15r 1.5x10-12 Im 
Equivalent Noise 
I nput { 

Anode-Pulse Rise Times 
at 1250 V   1.6x10-9 

Electron Transit Timet 
at 1250 V   1.6x10-8 

a 

d 

On plane perpendicular to the indicated direction of incident 

light and passing through the major axis of the tube. 

Made by Corning Glass Works Corning, NY 14830. 

Made by Cinch-Jones Distributor Division, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 

Magnetic shielding material in the form of foil or tape as avail-

able from the Magnetic Shield Division, Perfection Mica Com-

pany, 1322 N. Elston Avenue, Chicago, IL 60622, or equivalent. 

• 

• 

• 
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4552 
Averaged over any interval of 30 seconds maximum. 

Tube operation at 220 C or below is recommended. 

h This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 837 lumens per watt. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 28700 K and a light input of 10 micro-

lumens is used. 

This value is calculated from the typical cathode luminous sen-

sitivity rating using a conversion factor of 837 lumens per watt. 

m Under the following conditions: The light source is a tungsten-
filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 28700 K. The value of light flux is 0.01 

lumen and 100 volts are applied between cathode and all other 

electrodes connected as anode. 

n At a tube temperature of 220 C. With supply voltage adjusted to 

give a luminous sensitivity of 20 amperes per lumen. Dark current 

caused by thermionic emission may be reduced by use of a re-

frigerant. 

P At 400 nanometers. These values are calculated from the EADCI 

values in lumens using a conversion factor of 837 lumens per watt. 

• Under the following conditions: Bandwidth 1 Hz, tungsten-light 

source at a color temperature of 28700 K interrupted at a low 

audio frequency to produce incident radiation pulses alternating 

between zero and the value stated. The "on" period of the pulse 

is equal to the "off" period. 

At 400 nanometers. This value is calculated from the ENI value 

in lumens using a conversion factor of 837 lumens per watt. 

Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a 

function of transit time variation and is measured under condi-
tions with the incident light fully illuminating the photocathode. 

The electron transit time is the time interval between the arrival 
of a delta function light pulse at the entrance window of the 

tube and the time at which the output pulse at the anode ter-

minal reaches peak amplitude. The transit time is measured 

under conditions with the incident light fully illuminating the 

photocathode. 
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Operating Considerations 

Operating Stability 
The operating stability of the 4552 is dependent on the 

magnitude of the anode current. The use of an average 

anode current well below the maximum rated value of 0.5 

milliampere is recommended when stability of operation is 

important. When maximum stability is required, operation 

at an average anode current of 1 microampere is suggested. 

Ambi nt Atmosphere 

Operation or storage of this tube in environments where 

helium is present should be avoided. Helium may permeate 

the tube envelope and may lead to eventual tube destruction. 

Tube Orientation 

The sensitivity of the photocathode surface varies with re-

spect to the position of the light spot on the surface. 

Figure 3a shows the variation in sensitivity of the surface 

as the position of a 1-mm diameter light spot is moved from 

one end of the photocathode to the other. Similarly, the 

curve in Figure 3b shows how the sensitivity of the photo-

cathode surface varies across its projected width in the plane 

of the grill. From these curves, the equipment designer can 

readily determine the optimum position of any light spot on 

the photocathode surface to give the highest sensitivity. 

When an application involves use of light flux which covers 

essentially the entire cathode area, consideration should be 

given to the effect on luminous sensitivity caused by angu-

lar position of the cathode with respect to the direction of 

incident light. This effect is shown in Figure 4. As the tube 

is rotated from the position of maximum sensitivity ( ap-

proximately + 130 as shown in Figure 4), the internal struc-

ture prevents portions of a large beam of light from striking 

the cathode. With a light spot covering only a small portion 

of the cathode area, relatively minor cutoff of light occurs 

making the directional effect on luminous sensitivity very 

small. 

Electronic 
Components 

DATA 2 



4552 

Shielding 

Electrostatic and/or magnetic shielding of the 4552 may be 

necessary. 

An external electrostatic shield, in contact with the sides of 

the glass envelope and connected to a negative dc potential 

essentially the same as that of the photocathode, should be 

employed in those applications where it is desired to reduce 

the equivalent noise input of the 4552 to a minimum. 

It is to be noted that the use of an external magnetic and/or 

electrostatic shield at high negative potential presents a 

safety hazard unless the shield is connected through a high 

impedance in the order of 10 megohrns tu the negative-

potential source. If the shield is not so connected, extreme 

care should be observed in providing adequate safeguards to 

prevent personnel from coming in contact with the high po-

tential of the shield. 

Magnetic shielding of the 4552 is necessary if it is operated in 

the presence of strong magnetic fields. The curve in 

Figure 8 shows the effect on anode current of variation in 

magnetic field strength under the conditions indicated. With 

increase in supply voltage between anode and cathode, the 

effect of a given magnetic field will cause less decrease in 

anode current. 

Adequate light shielding should be provided to prevent ex-

traneous light from reaching any part of the 4552. 

Dynode Modulation 

Current amplification may also be controlled or the output 

signal may be modulated by adjustment of the voltage ap-

plied to a single or to two consecutive central dynodes with 

the voltages on the other stages held constant. The curve 

in Figure 5a shows the effect on output current as the volt-

age applied to dynode No.6 is varied. Similar results may be 

obtained by adjusting the voltage on dynodes No.2 and No. 

4. Somewhat less control is obtained by adjusting the volt-

age on dynodes No.3, No.5, or No.7. 
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4552 
The curve in Figure 5b shows the effect on output current 

as dynodes No.5 and No.6 are modulated simultaneously 

but with a constant 100 volt difference maintained between 

these dynodes during modulation. Similar results may be 

obtained by simultaneous modulation of dynode No.3 and 

No.4 and dynode No.7 and No.8. 

Dark Current 

The use of a refrigerant, such as dry ice, to cool the 4552 

is recommended in those applications where maximum 

current amplification with minimum dark current is re-

quired. 

Typical ENI as a function of tube temperature is shown in 

Figure 6. 

Typical anode dark current and EADCI as a function of 

luminous sensitivity at a temperature of + 220 C is shown 

in Figure 7. 

The resistor values of the voltage divider should be adequate 

to prevent variation of dynode potentials by signal current. 

To assure a high degree of linearity, the values of the 

resistors making up the voltage-divider network should be 

such that the current through the network, for the selected 

operating supply voltage, is at least 10 times greater than 

the maximum average anode current required. Resistor 

values greater than 10 megohms should not be employed 

between adjacent tube elements. Location of the voltage 

divider arrangement should be such that the power dissi-

pated in the resistor string does not increase the tempera-

ture of the tube. 

A typical voltage divider arrangement for use with the 4552 

is shown in Figure 1. The choice of resistance values for 

the voltage divider string is usually a compromise. If low 

values of resistance per stage are utilized, the power drawn 

from the supply and the required wattage rating of the re-

sistors increase. Phototube noise may also increase, due to 

heating, if the divider is mounted near the tube. The use of 

• 

• 

• 

• 

• 

• 
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4552 
high values of resistance per stage may cause deviation from 

linearity if the voltage-divider current is not maintained at a 

value of at least 10 times that of the maximum average 

anode current and may limit anode current response to pul-

sed light. 

When the ratio of peak anode current to average anode cur-

rent is high, non- inductive capacitors should be employed 

across the latter stages of the tube. The values of thesecapa-

citors should be chosen so that sufficient charge is available 

to prevent a change of more than a few per cent in inter 

stage voltages throughout the pulse duration. 

Leads to all capacitors should be as short as possible to 

minimize inductance effects. The capacitor values will de-

pend upon the shape and the amplitude of anode-current 

pulse, and the time duration of the pulse, or train of pulses. 

:Jhen the output pulse is assumed to be rectangular in shape, 

the following formula applies: 

i•t 
C = 100 — 

V 

where C is in farads 

i is the amplitude of anode current in amperes 

V is the voltage across the capacitor in volts 

and t is the time duration of the pulse in seconds 

This formula applies for the anode-to- final dynode capacitor. 

e The factor 100 is used to limit the voltage change across the 

capacitor to 1% maximum during a pulse. Capacitor values 

for preceding stages should take into account the smaller 

values of dynode currents in these stages. Conservatively, a 

factor of approximately 2 per stage is used. Capacitors are e not required across those dynode stages where the dynode 

current is less than 1/10 of the current through the voltage-

divider network. 

For other shaped pulses or for a train of pulses, the total 

charge q should be substituted for ( i-t) and the following 

e formula applies: 

C = 100 SL-I - 
V 
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The high voltages at which these tubes are operated are 

very dangerous. Care should be taken in the design of appa-

ratus to prevent the operator from coming in contact with 

these high voltages. Precautions should include the enclosure 

of high- potential terminals and the use of interlock switches 

to break the primary circuit of the high-voltage power sup-

ply when access to the apparatus is required. 

In the use of the 4552 as with other tubes requiring high 

voltages, it should always be remembered that these high 

voltages may appear at points in the circuit which are nor-

mally at low potential because of defective circuit parts or 

incorrect circuit connections. Therefore, before any part of 

the circuit is touched, the power-supply switch should be 

turned off and both terminals of any capacitors grounded. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

ANODE RETURN 

TO REGULATED 
CC POWER SUPPLY 

(SEE NOTE 11 
PHOTO-
MULTIPLIER 

Figure 1 

R1 through R10 = 20,000 to 1,000,000 ohms 

Note 1— Adjustable between approximately 500 and 1250 volts. 

Note 2— Capacitors C1 through c3 should be connected at tube 

socket for optimum high-frequency performance. 

• 
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DIRECTION OF INCIDENT 
RADIATION 

4552 

BASING DIAGRAM, (Bottom View/ 

Note: The tube should be rotated about its major axis to provide 

maximum anode current 

Pin 1— Dynode No.1 

Pin 2— Dynode No.2 

Pin 3— Dynode No.3 

DY8 Pin 4— Dynode No.4 

Pin 5— Dynode No.5 

DY0 Pin 6— Dynode No.6 

Pin 7— Dynode No.7 

Pin 8— Dynode No.8 

Pin 9— Dynode No.9 

Pin 10 Anode 

Pin 11— No Internal Com.ection• 

Pin 12— Photocathode 

The socket terminal for Pin 11 may be used as a tie point for the 

voltage-divider resistor from dynode No.9 to the positive dc sup-

ply voltage and the load resistor from the anode to the positive 

dc supply voltage. 

SCHEMATIC REPRESENTATION OF TUBE STRUCTURE 

DY9 

ANODE 

SKuELD 

BIJ-B 

402 

DIRECTION OF 
INCIDENT 
RADIATION 

PHOTO 
CATHODE 

REGION OF 
BEST COLLECTION 

- 250 

s-96 ,4143 
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4552 
DIMENSIONAL 

OUTLINE 

3.10 
MAX 

12 - PIN 
DUODECAR 
BASE — 

DETAIL OF BASE 

(Bottom View) 
N. 

rreir27r.7.27r 

.rro" sir 
MAX CNA. 

277" 

EXHAUST 11( iii• 
200 MAX DIA. 

Dimensions 
In 

Inches 

92LS - 3544 

.000"—.050. 

lulu  325 MAX 

12 PINS 
2777- tet oor 

Osa 

277  EXHAUST- TIME 
FILLET 

sir .320* MAX DU 

27.7' 277' 

55.3' 

14- .DIA. 

Duodecar -Base-P n Contour 

.04e DIA 
.015" MIN PIN 

cm' MAX.• 
\.J .025' MAX FLAT 

-4. 4- NOT SROUGHT 
TO A SHARP POINT 

Base-pin positions are held to tolerances such that entire length of 

pins will, without undue force, pass into and disengage from flat-

plate gauge haying a thickness of 0.250" and thirteen holes with 

diameters of 0.0520" + 0.0005" so located on a 0.7500" + 0.0005" 

diameter circle that the distance along the chord between any two 

adjacent hole centers is 0.1795" + 0.0005". Gauge is also provided 
with a hole 0.375" + 0.005" — 0.000" diameter concentric with 

the pin circle. 
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TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 

CHARACTERISTICS 
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TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 

ALONG TUBE LENGTH 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.  
 . 
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D STANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE — MILLIMETERS 92C5-7663R2 
Figure 3a 

TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY 

ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT S 
GRILL 
CATHO 

I00 

80 

60 

40 

20 

ZE : 1MM DIA. APPROX. 
TOWARD OBSERVER. BASE DOWN. 
E WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

VARIATIONS CAUSED 
••- BY INTERCEPTION 

OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
ITIES HAVE BEEN 
IGNORED 
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Figure 3h 
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TYPICAL VARIATION OF SENSITIVITY AS TUBE IS 

ROTATED WITH RESPECT TO FIXED LIGHT BEAM 

• 

• 

• 

• 

• 

• 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE = CONSTANT 
ZERO- DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL. 

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MACE FOR ROTATION 
ABOUT MAJOR TUBE AXIS 

ROTAI ONAL POSITION (TOP VIEW) CLOCKWISE • (-) 
ROTAI ONAL POSITION (TOP VIEW) COUNTERCLOCKWISE • (+1 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 

FUNCTION OF DYNODE-NO. 6 VOLTS 

ANODE 
VOLTS 

SUPPLY 
PER STAGE 
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A 

FUNCTION OF SIMULTANEOUS MODULATION OF 

DYNODES NO. 5 AND NO. 6 

ANODE - TO - DYNODE No. 9 VOLTS • 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES 

No.5 AND No.6 • 100 
A CONSTANT VOLTAGE DIFFERENCE OF 100 VOLTS IS MAINTAINED 
BETWEEN DYNODES No.5 AND No.6 DURING MODULATION. 

ANODE IS AT GROUND POTENTIAL. 
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

• 

• 

• 

• 

• 

• 

SUPPLY VOLTAGE 1E) ACROSS VOLTAGE 
CATHODE AND DYNODE No 1. 1/10 OF 
AND 1/10 OF E BETWEEN DYNODE No 9 

DIVIDER PROVIDING 1/10 OF E BETWEEN 
E FOR EACH SUCCEEDING DYNODE STAGE. 
AND ANODE 
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ENI CHARACTERISTIC AS A FUNCTION OF TUBE 

TEMPERATURE 

1113 VOLTS PER STAGE 
BANDWIDTH 1 Hz 
LIGHT SOURCE TUNGSTEN AT 21170. K 
PULSES ALTERNATING BETWEEN ZERO 
GIVEN TUBE TEMPERATURE ON PERIOD 
PERIOD, ANS SIGNAL CURRENT = ANS 

EXTERNAL SHIELD VOLTS RELATIVE TO 

INTERRUPTED 
AND FLUX 

OF PULSE 
NOISE CURRENT, 
ANODE VOLTS 

AT 90 Hz TO PRODUCE 
VALUE SHOWN FOR ANY 

EOUAL TO "OFF" 
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TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS 

• 

• 

• 

• 

• 

e 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE ( El 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/10 OF E PER STAGE 

LIGHT SOURCE IS A TUNGSTEN FILAMENT LAMP OP RATED AT A COLOR TEM 
PERATURE OF 287CP K. TUBE TEMPERATURE . 22° C• 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF 
E BETWEEN CATHODE AND DYNODE No 1 , 1/10 OF E FOR EACH 

SUCCEEDING DYNODE STAGE, AND 1/10 OF E BETWEEN DYNODE 
No 9 AND ANODE 

PHOTOCATHODE IS FULLY ILLUMINATED 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 

TOWARD TUBE BASE. 
TUBE IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 

BEFORE FLUX DIRECTION IS CHANGED 
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TYPICAL TIME-RESOLUTION CHARACTERISTICS 

60 
97LS - 300i 

SUPPLY VOLTAGE ( EI ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No I, I/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE, AND 1/10 OF E 
BETWEEN DYNODE No 9 AND ANODE 

PHOTOCATHODE IS FULLY ILLUMINATED 
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Photomultiplier Tube 

1-1/8" Diameter, Side-On Type Haying Bialkali Photocathode 

Spectral Response See accompanying Typical Photocathode 

Spectral Response Characteristics 

Wavelength of Maximum Response   400 + 50 nm 

Cathode, Opaque  Potassium-Cesium-Antimony ( Bialkali) 

Window   Corning No.0080, or equivalent 

Dynodes: 

Substrato   Nickel 

Secondary-emitting surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances: 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.0 pF 

Socket   Cinch-Jones No.12CS-M, or equivalent 

Magnetic Shield   See footnote a 

Maximum Ratings, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between anode and dynode No.9   250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   250 max. V 

Average Anode Current ( 30 seconds max. 
averaging time)   0.5 max. mA 

Ambient-Temperature Range  —80 to +85 °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( E) across a voltage divider 

providing 1110 of E between cathode and dynode No.1; 1/10 of E 

for each succeeding dynode stage; and 1/10 of E between dynode 

No.9 and anode, and at a temperature of 220 C. 

With E = 1000 volts ( Except as noted). 

Min. Typ. Max. 

Anode Sens', city: 

Radiant, at 
400 nanometers   1.7x105 — A/W 

Voltage required to pro-
vide an anode current of 
10011A0   250 500 v 

DATA 1 CEloemctproonneicnts 
10-71 



4555 
Cathode Sensitivity: 

Radiant, at 
e400 nanometers . . . . 0.054 A/W 

With blue light sourcec 
(28700 K UG-5 and 
BG-12) (See Figure 2) . . 3.0x10-6 4.5x113-6 — A/incident 

Im 

Quantum Efficiency at 
400 nanometers   

Current Amplification .   

Anode Dark Current, at 
800 V   

17 

3x106 

8x10-10 1x10-8 A 

a magnetic shielding material in the form of foil or tape as available 

from the Magnetic Shield Division, Perfection Mica Company, 
1322 N. Elston Avenue, Chicago, IL, 60622, or equivalent. 

Under the following conditions: Light incident on the cathode 

is transmitted through a blue filter combination (Jena UG-5 and 

Jena BG-12, manufactured by Jenaer Glaswerk, Schott & Gen, 
Mainz, West Germany) from a tungsten-filament lamp operated 

at a color temperature of 28700 K. This filter combination is 

interposed between a 0.172" x 0.700" aperture and the tube 

entrance window. The light input incident on the filter combina-

tion is 1 x 10-2 lumen. The tube is rotated about its major axis 

to obtain maximum output current. 

C Under the same conditions as footnote ( b) except 60 volts are 

applied between cathode and all other electrodes connected as 

anode. 

When the ratio of peak anode current to average anode cur-

rent is high, non- inductive capacitors should be employed 

across the latter stages of the tube. The values of these 
capacitors should be chosen so that sufficient charge is 

available to prevent a change of more than a few per cent in 

interstage voltages throughout the pulse duration. The capa-

citor values across the dynode stages will depend upon the 

shape and the amplitude of the anode current pulse, and the 

time duration of the pulse, or train of pulses. When the out-

put pulse is assumed to be rectangular in shape, the follow-

ing formula applies: i•t 
C = 100 — 

V 

alCEC11 Electronic Components 
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4555 
where C is in farads 

i is the amplitude of anode current in amperes 

V is the voltage across the capacitor in volts 

and t is the time duration of the pulse in seconds 

This formula applies for the anode-to-final dynode capacitor. 

The factor 100 is used to limit the voltage change across the 

capacitor to 1% maximum during a pulse. Capacitor values 

for preceding stages should take into account the smaller 

values of dynode currents in these stages. Conservatively, a 

factor of approximately 2 per stage is used. Capacitors are 

not required across those dynode stages where the dynode 

current is less than 1/10 of the current through the voltage-

divider network. 

For other shaped pulses or for a train of pulses, the total 

charge q should be substituted for ( ill and the following 

formula applies: 

C = 100 — 
V 

where q = f i(t) dt coulombs 

TYPICAL VOLTAGE- DIVIDER ARRANGEMENT 

+0 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 

ANODE RETURN 

PHOTO-
MULTIPLIER 

92CS-li382112 

R1 through R10 — 5000 to 1,000,000 ohms 

Note: To assure a high degree of linearity, the values of the resistors 
_ 
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4555 
making up the voltage-divider network should be such that the cur-

rent through the network, for the selected operating supply voltage, 

is at least 10 times greater than the maximum average anode current 

required. 

Note: Capacitors C1 through C3 should be connected at the tube 

socket for optimum high-frequency performance. Leads to all capa-

citors should be as short as possible to minimize inductance effects. 

TYPICAL P16 SPECTRAL DISTRIBUTION CHARACTERISTIC 

AND THE SPECTRAL CHARACTERISTIC OF LIGHT FROM A 

28700 K SOURCE AFTER PASSING THROUGH INDICATED 

FILTERS. 

CURVE A: SPECTRAL-ENERGY EMISSION CHARACTERISTIC OF PHOSPHOR P16. 
CURVE IS SPECTRAL CHARACTERISTIC OF LIGHT FROM A 2570.4 SOURCE 

AFTER PASSING THROUGH A BLUE FILTER 1COMBINATION OF SCHOTT 
(Jena«) BG•12 AND UG 5 FILTERSe• 

a 

100 
•  

•-•• •••• • ' 

•-• ..... • 

20 

o •  '  :::• 

250 300 350 403 450 500 

WAVELENGTH - NANOME TEAS 

550 

9215 3813 

JEDEC Publication 16A, Jantiaiy 1966. 

Curve B is the product of the transmission characteristics of a 

combination of a BG-12 filter ( 1 mm thick) and a UG-5 filter 

(1mm thick) and the emission characteristics of a 28700 K 

tungsten-filament lamp. The filters are not in optical contact. 

The transmission characteristics of the filter combination include 

reflection losses at the air-glass interfaces. Some transmission oc-

curs above 700 nanometers but is not indicated because it is 

beyond the spectral sensitivity range of the 4555. Information 

is obtained from "Color Glass Filters", Jenaer Glaswerk, Schott 

& Gen, 200 Park AV011110, NY 10017. 
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DIMENSIONAL 

OUTLINE 

235 
MAX. 

3.0 
MAX. 

12 - PIN 
DUODECAR 
BASE 

1.18 
MAX. DIA 

.31 

DETAIL OF BASE 
27r 

(Bottom View) 277. i 277« 

12 PINS 
.170« -_ 77« 277 040« I 002« 

MAX DIA DIA 

.94 MIN 

.335 
t .015 

92LS - 3344 

DIMENSIONS 

IN 

INCHES 

277' 27" ExNAUS7- rue( 
_ 1- FILLET 

EXHAUST TUBE „ 7. 277. 320" MAX DIA 
200« MAX DIA 

Is t 
277 * 

S53« 

277' 

Duodec ar - Base-Pin Cord our 

040. DIA 
.015" MIN PIN 

035« MAX 
LJ 025" MAX FLAT 
• • NOT BROUGHT 

TO A SHARP POINT 

Base-pin positions are held to tolerances such that entire length of 

pins will, without undue force, pass into and disengage from flat-

plate gauge having a thickness of 0.250" and thirteen holes with 

diameters of 0.0520" 0.0005" so located on a 0.7500" + 0.0005" 

diameter circle that the distance along the chord between any two 

adjacent hole centers is 0.1795" + 0.0005". Gauge is also provided 

with a hole 0.375" + 0.005" — 0.000" diameter concentric with 

the pin circle. 

Electronic 
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TERMINAL DIAGRAM (Bottom View) 

NC 

DIRECTION OF INCIDENT 
RADIATION 

440 

Pin 1— Dynode No.1 

Pin 2— Dynode No.2 

Pin 3— Dynode No.3 

Pin 4— Dynode No.4 

Pin 5— Dynode No.5 

Pin 6— Dynode No.6 

Pin 7— Dynode No.7 

Pin 8— Dynode No.8 

Pin 9— Dynode No.9 

Pin 10— Anode 
Pin 11— No Internal Connection* 

Pin 12— Photocathode 

Note: The tube should be rotated about its major axis to provide 

maximum anode current. 

• The socket terminal for Pin 11 may be used as a tie point for the 

voltage-divider resistor from dynode No.9 to the positive dc sup-

ply voltage and the load resistor from the anode to the positive 

dc supply voltage. 

SCHEMATIC REPRESENTATION OF TUBE STRUCTURE 

Dye 

ANODE 

2,0 — 

SwELD— 

BULB — 

PHOTO-
CATHODE 

REGION OF 
BEST COLLECTION 

190 -.250 

— 

DIRECTION OF 
INCIDENT 
RADIATION 92 CS - 46 74R3 

r Electronic DATA 3 
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TYPICAL VARIATION OF PHOTOCATHODE SENSIVITY 

ACROSS PROJECTED WIDTH IN PLANE OF GRILL 

SPOT SIZE : 1MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOwN 
CATHODE WIDTH PROeCTED NORmAL To PLANE OF GRILL. 

''''    VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
AS WELL AS SUR-
FACE IRREGULAR-
iTiES HAVE BEEN 
IGNORED. 
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, ...... L 

2 4 6 e lO 2 
DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT— MILLIMETERS 92CS- 7667R2 

TYPICAL VARIATION OF PHOTOCATHODE SENSIVITY 

ALONG TUBE LENGTH 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.   
.   

100'  

... 

5 10 15 20 25 30 

DISTANCE ALONG CATHODE FROM END 
OF CATHODE NEARER BASE — MILLIMETERS 92CS-7663R2 
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TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 

CHARACTERISTICS 

WAvELENGTB — NANOMETERS 

— ABSOLUTE 
SENSITIVITY 

3.hie - 5541 
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TYPICAL CURRENT AMPLIFICATION CHARACTERISTIC 

• 

• 

• 

• 

• 

• 

SUPPLY VOLTAGE 1E1 ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E BETWEEN 
CATHODE AND DYNODE No 1 1/10 OF E FOR EACH SUCCEEDING DYNODE STAGE, 
AND 1,10 OF E BETWEEN DYNODE No 9 AND ANODE 
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4555 
TYPICAL VARIATION OF SENSITIVITY AS TUBE IS ROTATED 

WITH RESPECT TO FIXED LIGHT BEAM 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE CONSTANT 
ZERO- DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND 
FILLING THE PLANE OF THE GRILL. 

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION 
ABOUT MAJOR TUBE AXIS 

ROTATIONAL POSITION ( TOP VIEW) CLOCKWISE • (- 1 
ROTATIONAL POSITION ( TOP VIEW) COUNTERCLOCKWISE • (+1 

). 100 

ei 75 

SO 

O 

-75 -50 -25 25 50 75 
DEGREES OF ROTATION 92CS - 13671R2 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE CURRENT 

ri-uPPLY VOLTAGE 1E) ACROSS VOLTAGE DIVIDER PROVIDING , i,C) OF 1 
E BETWEEN CATHODE AND DYNODE No I , 1/10 OF E FOR EACH ! 
SUCCEEDING DYNODE STAGE, AND 1/10 OF E BETWEEN DYNODE 
No 9 AND ANODE 

PHOTOCATHODE IS FULLY ILLUMINATED 
UNIFORM MAGNEet FIELD PARALLEL TO MAJOR AXIS OF TUBE 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 

TOWARD TUBE BASE. 
TUBE IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 

BEFORE FLux DIRECTION IS CHANGED 
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Vidicon 
Variant nf Type 8507A Having a Fiber- Optic Faceplate 

ELECTRICAL 

Heater Voltage  63 ± 10% V 

Heater Current at 6.3 Volts, ac or dc   0.6 nominal A 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Direct Interelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

OPTICAL 

Faceplate ( Image Surface) Material   Dark-Clad Fiber-Optics 

Flatness   Within 0.5 pm 

Pitch ( Center-to-center spacing)   5.5 ± 1.0 pm 

Maximum tilt   2 minutes of arc 

Spectral Response   RCA Type II, See accompanying 

Typical Spectral Sensitivity Characteristics 

Photoconductor   Antimony Trisulfide 

PHOTOCONDUCTIVE LAYER 

Maximum useful diagonal of image 0  625 in ( 16 mm) 

Orientation of quality rectangle — Proper orientation is obtained 
when the horizontal scan is essentially parallel to the plane passing 
through the tube axis and short index pin. 

MECHANICAL • Overall Length   6.250 ± 0.125 in ( 158.75 ± 3.19 mm) 

Greatest Diameter 1  210 + 0.010 in ( 30.73 ± 0.25 mm) 

Bulb Diameter   1.025 ± 0.003 in ( 26.04 ± 0.08 mm) 
Base   Small-Button Ditetrar 8-Pin ( JEDEC No.E8-11) 

Socket   Cinchb No.8VT ( 133-98-11-015), or equivalent 
Deflecting Yoke — Focusing Coil _  * Alignment Coil — Assembly Cleveland Electronicsc4 

No.VYFA-355-2, or equivalent 
Operating Position     Any 

Weight ( Approx.)   2 oz 

• 
MAXIMUM AND MINIMUM RATINGS Absolute-Maximum Values 

For scanned area of 1/2" x 3/8" ( 12.7 mm x 9.5 mm) 

Min. Max. 

Grid-No.4 Voltages   1000 V 

ucw Electronic 
Components 
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Grid-No.4 and Grid-No.3 
Voltage Difference   - 600 V 

Grid-No.3 Voltagef   1000 V 

Grid-No.2 Voltage   350 V 

Grid-No.2 Power Dissipation   1 W 

Grid-No.1 Voltage   -150 0 V 

Heater-Cathode Voltage   -125 10 V 

Target Voltage   100 V 

Dark Current   0.25 ¿AA 

Peak Target Current9   0.75 µA 

Faceplate: 
5000 Im/ft2 

Illuminationh   
- 50000 lux 

Temperature: 

Operating and storage   - 71 0C 

TYPICAL OPERATION 

With tube operated in a Cleveland 
Electronics Assembly Type VYFA-355-2, 
scanned area of 1/2" x 3/8" ( 12.7 mm 
x 9.5 mm), faceplate temperature of 30 
to 350 C, and standard CCIR "M", or EIA, 
TV scanning rate (525 lines, interlaced 2:1, 
frame time 1/30 second) 

Low-Voltage High-Voltage 
Mode Mode 

Grid-No.4 ( Decelerator) 
Voltage f   500 900 V 

Grid-No.3f (Beam-Focus 
Electrode) Voltage  300 540 V 

Grid-No.2 ( Accelerator) 
• Voltage   300 300 V 

Peak-to-Peak Blanking Voltage 

When applied to grid-No 1 75 75 V 

When applied to cathode 20 20 V 

Field Strength at Center of 
Focusing Coil)  40 i 4 58 i 4 G • 

Peak-to-Peak Deflecting-
Coil Current: 

Horizontal   350 480 mA 

Vertical   20 28 mA 

Field Strength of Adjustable III Alignment Coiik 0 to 4 0 to 4 G 

Electronic 
Components 
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TYPICAL PERFORMANCE DATA 

Under the conditions shown under 
e Typical Operation 

Grid-No.1 Voltage for Picture 
Cutoffm   -65 to -100 -65 to - 100 V 

Average "Gamma' of Transfer 
Characteristic for a Signal-
Output Current Between 

e 20 nA and 200 nA   0.65 0.65 

Lag — Per Cent of Initial Value 
of Signal-Output Current 1/20 
Seuond After Illumination is 
Removed ^   20 20 

Limiting Resolution: 

At center of picture   1000 1100 TV Lines 

At corner of picture   600 700 TV Lines 

• 
Average-Sensitivity Operation 

Conditions 

Faceplate Illumination ( Highlight) 1.0 Im/ft2 ( fc) 

Dark Currentq   0.02 MA 

• Performance 

Target VoltagerA   20 to 40 v 
Typical Signal-Output Current:t 

For collimated lightu   0.16 pA 

• For diffused lightu   0.11 

Amplitude Response to 
400 TV Line Square-Wave 
Test Pattern at Center of 
PictureP   45 55 

High-Sensitivity Operation 

Conditions 

Faceplate Illumination 
(Highlight)   0.1 im/ft2 ( fc) 

Dark Currentq   0.10 

Performance 

Target Voltager•s   30 to 60 V 

Typical Signal-Output Currenct 

For collimated lightu   0.08 

LRCM Electronic Components 
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4589 
• This capacitance, which effectively is the output impedance of the 

4589, is increased when the tube is mounted in the deflecting-yoke and 

focusing-coil assembly. The resistive component of the output imped-

ance es in the order of 100 megohms. 

• Made by Cinch Manufacturing Company, 1501 Morse Avenue, Elk 

Grove,Village, IL 60007. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, Twinsburg, 

Ohio 44087. 

d These components are chosen to provide tube operation with minimum 

beam-landing error when mounted in the recommended position along 

the tube axis. 

Grid.No.4 voltage must always be greater than grid- N0.3 voltage. The 

maximum voltage difference between these electrodes, however, should 

not exceed 600 volts. When the 4589 is positioned within the magnetic 

assembly, the recommended ratio of grid-No .3 to grid-No 4 voltage is 

6/10 to 5/10; best geometry being provided when the ratio is 6/10, and 

most uniform signal output when the ratio is 5/10. The operator should 

select the ratio within this range which provides the desired perfor 

mance. 

g Video amplifiers must be designed properly to handle target currents of 

this magnitude to avoid amplifier overload or picture distortion, 

h For conditions where "white light" is uniformly diffused over entire 

tube face 

The polarity of the focusing coil should be such that a north-seeking 

pole is attracted to the image end of the focusing coil, with the indi-

cator located outside of and at the image end of the focusing coil. 

• The alignment coil should be located on the tube so that its center is at 

a distance of 3-11/16 inches from the face of the tube, and be positioned 

so that its axis is coincident with the axis of the tube, the deflecting 

yoke, and the focusing coil 

m With no blanking voltage on grid No.l. 

^ For an initial signal-output current of 300 nanoamperes and a dark cur-

rent of 20 nanoamperes. Lag will increase with a decrease in initial sig-

nal current and/or an increase in dark current. 

• Amplitude response is the signal amplitude from a given TV line number 

fine picture detail) expressed as a per cent of the signal amplitude from 

a very•low-frequency ( large-area) picture element. In practice, the large-

detail reference is usually 15 TV lines with signal amplitude set equal to 

100 per cent The TV line numbers are determined by the number of 

equal-width black and white lines that will fit into the physical height 

of the image focused on the camera- tube faceplate. 

cl The deflecting circuits must provide extremely linear scanning for good 

black- level reproduction. Dark-current signal is proportional to the scan-

ning velocity Any change in scanning velocity produces a black- level 

error in direct proportion to the change in scanning velocity. 

[JUCEM Electronic Components 
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The target voltage for each 4589 must be adiusted to that value which 

gives the desired operating dark current. 

Indicated range for each type of service serves only to illustrate the 

operating target-voltage range normally encountered. 

Defined as the component of the highlight target current after the dark-

current component has been subtracted 

Fiber-optic faceplates have the following transmission values: 

Min. Typical 

To collimated light 66% 60% 

To diffused light • 50% 55% 

•Representative of light output from a phosphor screen fiber-optically 

coupled 

SPURIOUS SIGNAL TEST 

4 J 
Figure 1 

921.5-1064 

This test is performed using a uniformly diffused white test pat-

tern that is separated into two zones as shown in Figure 1. To be 

counted as a spot, the spurious signal amplitude must be greater 

than 10% of a peak white signal of 300 nanoamperes under either 

highlight or capped conditions, and lines or streaks must be greater 

than 5%. Lines or streaks haying an area not exceeding that of a 6-

TV line round spot are counted as spots and are subject to the 

spot criteria shown below. Grainy or mottled background haying 

a spurious signal amplitude greater than 3% of the peak white 

signal ( 300 nA) and block lines and multifiber shading signal am-

plitudes greater than 5% constitute reject items. 

IMCOM Electronic Components 
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TABLE 1 

For scanned area of 1/2" x 3/8" ( 12.7 mm x 9.5 mm) 

Equivalent Number 

of Raster Lines 

Zone 1 

Allowed Spots 

Zone 2 

Allowed Spots 

over 6 0 0 

6 but not including 4 0 2 

4 but not including 2 6 6 

2 but not including 1 25 25 

1 or less • 

Minimum separation between any 2 spots greater than 1 raster line 

is limited to 16 raster lines. 

•Spots of this size are allowed unless concentration causes a smudg-

ed appearance. 

Fiber-Optic Distortion Errors are normally negligible. In exceptional 

cases, a typical distortion of 2 TV lines may occur. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-

ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landing error. 

3 16 
2     FOCUSING COIL 

SEE NOTE 

>:•»»:we:•»;«•;•;•»;•:•; mee.»meeeeeeee<e«e«. 

xe.:•:•»»»:*:«eee•e»: 

4- ALIGNMENT 
COIL 

[ 1 i 

I.- 3   4 21  2 4 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92C5-12242RI 

Note: Cross-hatching indicates wound portion of focusing coil. 
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TERMINAL DIAGRAM ( Bottom View) 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 3: Grid No.4 

Pin 4: Internal 
Connection — 
Do Not Use 

Pin 5: Grid No.2 

Pin 6: Grid No.3 

Pin 7; Cathode 

Pin 8: Heater 

Flange : Target 

Short Index 
Pin — Internal 
Connection — 

Make No Connection 

DIRECTION OF LIGHT 
INTO FACE ENO OF TUBE 

DIMENSIONAL OUTLINE - Dimensions in Inches ( mm) 

r 050(1 271 

t i 

.125i 
(4.451 

Ili 6 250±.125 
1158.75± 3.19) 

• 

• 

1.125/.010 De 1.210 ± .010 DIA 
128.582_25/ • ( 30.73±.251 

- — FACEPLATE (NOTE) 

TARGET FLANGE 

1.025• *°°3  12604 t 081 DI A' 

Note: Flatness of fiber-optic faceplate 

is less than 0.5 um, corresponding to 

approximately 1 fringe of sodium "0" 
light. Maximum faceplate tilt is 2 minutes 

of arc. 

BASE 
JEDEC No E8-11 

92 LB- 3549 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

• ...... _ ....... 
INPUT RADIANT POWER ADJUSTED TO OBTAIN 

! EQUAL VALUES OF SIGNAL - OUTPUT CURRENT  . 

AT ALL WAVELENGTHS. 
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4802 
Photomultiplier Tube 

3/4"-Diameter, 12-Stage Type Having S-11 Spectral 
Response and Copper-Beryllium Dynodes 

• Typical Current Amplification: 4 x 106 

• Typical Quantum Efficiency: 17% at 440 nm 

• Tube Size: 0.78" Max. Diameter, 3.8" Max  Length 

• Flat Faceplate for Mounting Scintillators 

General Data 

Spectral Response   See Figure 1 

Wavelength of Maximum Response   440 ± 50 nm 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area   0.2 in 2 ( 1.26 cm2) 

Minimum diameter   0.5 in ( 1.27 cm) 

Window   Borosilicate Glass ( Corninga No.7056), 
or equivalent 

Shape   Plano-Concave 

Index of refraction at 436 
nanometers   

Dynodes: 

Substrate   

1.523 

Copper-Beryllium 

Secondary-emitting surface   Beryllium-Oxide 

Structure   In- Line, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.12   2.4 pF 

Anode to all other electrodes   3.2 pF 

Maximum Overall Length ( Excluding 
Semiflexible Leads)   3.8 in (96.5 mm) 

Maximum Diameter   0.78 in ( 19.8 mm) 

Base (Temporary)   Small-Shell Bidecal 20-Pin 
(JEDEC No.B20-102) 

Socket   Cinchb No.20-PM, or equivalent 

Magnetic Shield   Perfection Mice No.10P40, 
or equivalent 

e Operating Position     Any 

Weight (Approx.): 

With temporary base removed 1 oz 

UrP- 7B-1 Electronic 
Components 
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Maximum Ratings, Absolute-Maximum Valuesd 

DC Supply Voltage: • 
Between anode and cathode  2000 max. V 

Between anode and dynode No.12   300 max. V 

Between adjacent dynodes   200 max. V 

Between dynode No.1 and cathode   400 max. V 

Average Anode Currente   0.5 max. mA 
111, 

Ambient Temperatures   75 max. oC 

Characteristics Range Values for Equipment Design 

Under conditions with a DC supply voltage ( E) across a voltage e 
divider providing the electrode voltages as shown in Table I and at an 
ambient temperature of 220 C. except as noted. 

With E = 1500 volts ( except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiantg at 440 
nanometers   — 2Ax105 A/W 

Luminoush 
(28540 K)   100 300 3500 A/Im 

Cathode Sensitivity: 

Radiant) at 440 
nanometers   _ 6x10-2 — A/W 

Luminousk 
(2854o K)   5x10-5 7.5x10-5 — A/Im 

Blue responsem • (28540 K + C.S. 
No.5-58, 1/2 stock 
thickness)   5x10-6 7.5x10 -6 — A/inci-

dent Im 

Quantum efficiency 
at 440 nanometers ... — 17 — % 

Current Amplification .  — 4x106 — • 
Anode Dark Current" 
at 200 A/Im  — 5x10-8 5x10-7 A 

Equivalent Anode Dark 
— 2.5x10-10 2.5x10-9 Im 

Current Input" at 200 
A/Im   — 3.1x10-13P 3.1x10-12P w 

• 

MEIJI Electronic Components 
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• 

• 

• 

• 

• 

Table I 

Typical Potential Distribution 

Between: 

7.1% of Supply Voltage 1E) 

Multiplied by: 

Cathode to Dynode No.1 

Dynode No.1 to Dynode No.2 

Dynode No.2 to Dynode No.3 

Dynode No.3 to Dynode No,4 

Dynode No.4 to Dynode No.5 

Dynode No.5 to Dynode No.6 

Dynode No.6 to Dynode No.7 

Dynode No.7 to Dynode No.8 

Dynode No.8 to Dynode No.9 

Dynode No.9 to Dynode No.10 

Dynode No.10 to Dynode No.11 

Dynode No.11 to Dynode No.12 

Dynode No.12 to Anode 

Anode to Cathode 

1.2 

1.2 

1.7 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

14.1 

a Made by Corning Glass Works, Corning, NY 14830. 
b Made by Cinch Manufacturing Company, 1501 Morse Avenue, 

Elk Grove Village, IL 60007. 
c Made by Magnetic Shield Division, Perfection Mica Company, 

1322 N. Elston Avenue, Chicago 22, IL 60622. 
d A description of the Absolute Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 
e Averaged over any interval of 30 seconds maximum. 
f Tube operation at room temperature or below is recommended. 
g This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 803 lumens per watt. 
h Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 28540 K and a light input of 1 micro-
lumen is used. 
This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 803 lumens per watt. 

k Under the following conditions: The light source is a tungsten-
filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 28540 K. The value of light flux is 0.01 
lumen and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

m Under the following conditions: Light incident on the cathode 
is transmitted through a blue filter ( Corning C.S. No.5-58, pol-

MCOM Electronic Components 
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4802 
'shed to 1/2 stock thickness — Manufactured by the Corning 

Glass Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28540 K. The value of light 

flux incident on the filter is 0.01 lumen and 200 volts are applied 

between cathode and all other electrodes connected as anode. 

n With supply voltage adjusted to give a luminous sensitivity of 

200 amperes per lumen. Dark current caused by thermionic emis-

sion may be reduced by use of a refrigerant. 

P At 440 nanometers. These values are calculated from the EADCI 

values in lumens using a conversion factor of 803 lumens per 

watt. 

Operating Considerations 

Shielding 

Electrostatic shielding of the tube is ordinarily required. 

When a shield is used, it must be connected to the cathode 

terminal. The application of high voltage, with respect to 

cathode, to insulating or other materials supporting or 

shielding the tube at the photocathode end should not be 

permitted unless such materials are chosen to limit leakage 

current to the tube envelope to 1 x 10-12 ampere or less. 

In addition to increasing dark current and noise output be-

cause of voltage gradients developed across the bulb wall, 

such high voltage may produce minute leakage current to 

the cathode, through the tube envelope and insulating ma-

terials, which can permanently damage the tube. 

Ambient Atmosphere 

Operation or storage of this tube in environments where 

helium is present should be avoided. Helium may permeate 

the tube envelope and may lead to eventual tube destruc-

tion. 

Lead Connections 

The semiflexible leads of the tube may be soldered or weld-
ed into the associated circuit. Care must be exercised when 

making such connections to prevent tube destruction due to 

thermal stress of the glass-metal seals. A heat sink placed in 

contact with the semiflexible leads between the point being 

soldered, or welded, and the protective shell is recommended. 

Excessive bending of the leads is to be avoided. 

LP ir 1 Electronic DATA 2 
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Basing Diagram — Bottom View ( With Temporary Basel 

Pin 13: Dynode No.10 
Pin 14: Dynode No. 8 

• Pin 15: Dynode No- 6 
Pin 16: Dynode No. 4 

• 

• 

• 

Lead Connections — Bottom View (With Base Removed) 

Lead 1: Dynode No. 1 

°Yu DY12 Lead 2: Dynode No. 3 
Lead 3: Dynode No. 5 
Lead 4: Dynode No. 7 
Lead 5: Dynode No. 9 

ore 
Lead 6: Dynode No.11 trr.r 
Lead 8: Anode 

OY5 DY6 Lead 10: Dynode No.12 
Lead 11: Dynode No.10 

D74 Lead 12: Dynode No. 8 
3 Lead 13 . Dynode No. 6 

trr2 
Lead 14: Dynode No. 4 

.„ Lead 16: Photocathode 

Lead 15: Dynode No. 2 

Lead Orientation, Bottom View 

NOTE 2 

Pin 1: No Connection 
Pin 2: Dynode No. 1 
Pin 3: Dynode No. 3 
Pin 4: Dynode No. 5 
Pin 5: Dynode No. 7 
Pin 6: Dynode No. 9 

Pin 7: Dynode No.11 

Pin 8: Anode 
Pin 9: No Connection 
Pin 10: No Connection 
Pin 11: No Connection 
Pin 12: Dynode No.12 
Pin 17: Dynode No. 2 
Pin 18: No Connection 
Pin 19: No Connection 
Pin 20 . Photocathode 

(Yfg 

DTI 

20° 

,c,e4 

12» #29 I5 
I 

/ 17 \ 

INDEX ..tz 
NOTE 

47i 01 j 
DIA 92LS-3396 

DTio 

Note 1 — Lead is cut off 
within 0.12" of glass 
button for indexing. 

Note 2 — Lead Nos.7,9, 
and 17 are cut off 
within 0.12" of the 
glass button. 
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Dimensional Outline 

oyss 
11121 MAO. DIA DIA. 

FACEPLATE 

7
 1102.5.71 17....„.„_/— NOTE 1 

MIN DIA - 

P140TOCATHODE — 

0.685 0.035 
117.3 t 0.89/ I.R. 

TO BULB 

WAFER 

0 3017 61 
MAX 

0.5 
112.71 
NOTE 2 

14 SEMIFLEXIBLE 
GOLD—PLATED LEADS 
.0280.004 
10.7 8.0.11 " 
MIN. LENGTH • 1.5 138.11 

TEMPORARY BASE 
JEDEC No020-102 

3.51.18 
foal= .461 

3.8 
(96,5) 
MAX 

078 119.81 
MAX. DIA. 
NOTE 2 

901.14-4140 

Dimensions are in inches unless otherwise stated. Dimensions tabu-

lated below are in millimeters and are derived from the basic inch 

dimensions 11 inch = 25.4 mm). 

Note 1 — Deviation from flatness will not exceed 0.006" from peak 

to valley. 

Note 2 — Within this length, maximum diameter of tube is 0.78". 
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Typical Photocathode Spectral Response Characteristics 

• 

• 

• 

• 

• 

• 
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Sensitivity and Current Amplification Characteristics 

THE SUPPLY VOLTAGE 1E1 IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 
7.1%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No.1 AND DYNODE No.2 
DYNODE No.2 AND DYNOOE No.3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

1.2 
1.2 
1.7 
1.0 

14,1 
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Typical EADCI and Anode Dark Current Characteristics 

• 

• 

• 

• 

• 

• 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE 
1E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 7 1%0F E 
MULTIPLIED BY 

CATHODE AND DYNODE No 1 I 2 
DYNODE No 1 AND DYNODE No 1 1 2 
DYNODE No 2 AND DYNODE No 3 1 7 
EACH SUCCEEDING DYNODE STAGE 10 
ANODE AND CATHODE 14 1 

TUBE TEMPERATURE IS 22. C 
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Typical Circuit Arrangement for Scintillation 

Counting Applications 

RIE 

OUTPUT 

 10012 
02 

TO 
REGUL.TED 
DC POWER 

SUPPLY 

o 

 love, 

 I ev 

 iov. 
RIO 

  DYE 

( 1002 

O12 

(  I DV I 

O13 

9,0 4,9 

C1: 0.05, 500 VDC, Ceramic Disc R1 through R10: 270 kn±5%, 

C2: 0.02, 500 VDC, Ceramic Disc 1/2 W 

C3: 0.01, 500 VDC, Ceramic Disc R11: 470 ki2%, 1/2 W R12, R13: 3301(11±5%, 1/2 W 

C4: 0.005, 500 VDC, Ceramic Disc R14: 1 M12±5%, 1/2 W 

4, C6: 0.005, 2500 VDC,' Ceramic Disc 

Note 1 — The value of the load elements RL and CL, depend on the 
application. RL xCL = 10 microseconds for most applications. 

Note 2 — Tolerance of all capacitors is ± 20%. 

Figure 4 
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4804A 4804 
4804A/P2 4804/P2 

SIT Camera Tubes 

• Silicon- Intensifier Target (SIT), 
16-Millimeter Fiber-Optic Faceplate Types 

• Very High Sensitivity • Sturdy Compact Structure 

e • Excellent Discharge Capability • Low Lag 

• High Resolution • Low-Powe 0.6 Watt Dark Heater 

The 4804A is similar to the 4804, except that the spurious 
signal ( spot) rejection of the 4804A is more stringent than that 
of the 4804 and where indicated otherwise. The 4804A/P2 and 
4804/P2 are potted versions of the 4804A and 4804, respectively. 

General Data 

The majority of these data apply to both potted and non-potted ver-
sions. Where exceptions exist, the data are labeled appropriately. 

Spectral Response   S-20 

Wavelength of Maximum Response   420 ± 50 nm 

Photocathode: 

Material   Na-K-Cs-Sb ( Multialkali) 

Maximum useful diagonal of rectangular 
image   16 mm ( 0.625 in) 

Orientation of Quality rectangle—Proper 
orientation is obtained when the horizontal 
scan is essentially parallel to the plane 
passing through the tube axis and the 

111 short index pin. 

I mage Surface: 

Shape   Flat, Circular 

Material   Dark-clad Fiber Optics 

Pitch ( Nominal center-to-center spacing)   6 pm • Direct Interelectrode Capacitance ( Approx.): 
Target to all other electrodes   10 pF 

Maximum Overall Length: 

Potted   7.880 in (200 mm) 

Non-potted   7.500 in ( 190.5 mm) e Maximum Diameter: 
Potted   2.080 in ( 52.8 mm) 

Non-potted . . ( See Figure 11 Note a) 1.515 in I 38.5 mm) 
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4804A 4804 
4804A/P2 4804/P2 

Image Section: 

Focusing method   Electrostatic 

Configuration: 

Potted   Diode-connected Triode 

Non-potted   Triode 

Internal Focus Bleeder ( potted only)   1.00 ± 0.10 GS-2 

Scanning Section: 

Focusing method   Magnetic 

Deflection method   Magnetic 

Base Small-Button Ditetrar 8-Pin, 
(JEDEC No.E8-11) 

Socket   Cinch° No.8VT ( 133-98-11-015), or 
equivalent 

Deflecting Yoke-Focusing Coil 
Alignment Coil Assembly: 

Potted Cleveland Electronics No.SVDA-2037-1or 
Penn Tran No.1490-1 

Non-Potted   Cleveland Electronics,b No.SVDA-2037, 
or Penn Tranc, No.1490, or equivalent 

Operating Position   Any 

Approximate Weight: 

Potted   9.3 oz ( 264 g) 

Non-potted   4.5 oz ( 127 g) 

Maximum Ratings, Absolute-Maximum Values:d 

Min. Max. 

Temperature: 

Operating   -10 60 °C 

Non-operating range   —54 71 °C 

Image Section: 

Photocathode voltage ( negative with 
respect to anode): 

4804A/P2, 4804A   —10,000 V 

4804/P2, 4804 --9,000 V 

DC photocathode current   350 nA 

Focus Electrode ( negative with 
respect to anode, non-potted): 

4804A   —10,000 V 

4804   —9,000 V 

Anode voltage ( zero with respect 
to thermionic cathode)   Ground 

Exposuree   104 fc-s 

• 

• 
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4804A 4804 
4804A/P2 4804/P2 

Scanning Section: 

Heater-Voltage   6.0 6.6 V 

Grid-No .4 Voltage f   350 V 

Grid-No.3 Voltagef   350 V 

Grid-No.2 Voltage 350 V 

Grid-No.2 Dissipation   1 W 

Grid-No.1 Voltage   —150 0 V 

Heater-Cathode Voltage   —125 10 V 

Target Voltage 3009 V 

Peak Target Current 750 nA 

Typical Operation 

With tube operated in a Cleveland Electronics Assembly Type 
No.SVDA-2037, or equivalent, faceplate image size 1/2" x 3/8" 
(12.7 mm x 9.53 mm), and standard CCIR "M", or EIA, TV scan-
ning rate ( 525 lines, interlaced 2:1, frame time 1/30 second) 

Temperature   

Image Section: 

Photocathode voltage ( negative with 
respect to anode)   

Focusing-grid voltage ( positive with 
respect to photocathode   

25 to 31 °C 

—9000 to —2500 V 

1.5 j 0.5% of 
photocathode voltage 

Anode voltage ( zero with respect to 
thermionic cathode   Ground 

Scanning Section 

Heater, for unipotential cathode: 

Current   0.1 A 

Nominal voltage for current of 0.1 ampere 6.3 V 

Grid-No .4 ( Decelerator) Voltages   340 V 

Grid-No .3 ( Beam-Focus Electrode) Voltage 300 V 

Grid-No.2 ( Accelerator) Voltage   300 V 

Peak-to-Peak Blanking Voltage: 

When applied to grid No.1   75 V 

When applied to cathode   20 V 

Target Current   300 nA 

Target Voltagee   8 to 10 V 

Focusing-Coil Current( ( Approx.) 40 mA 

Peak-to-Peak Deflecting-Coil Current: 

Horizontal 180 mA 

Vertical   20 mA 
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4804A 4804 
4804A/P2 4804/P2 

Field Strength of Each Adjustable 
Alignment Coil: 

4804A/P2, 4804A   0 to 3 •G 
4804/P2, 4804   0 to 4 G 

Performance Data 

Under conditions shown under Typical Operation 

Min. Typical Max. 
11110 

Grid-No.1 Voltage for 
Picture Cutoff'   —65 —80 —120 V 

Gain Ratio for Photocathode 
Voltage Swing from —9 to 
—2.5 kV   100 400 — 

Average "Gamma" of Transfer 
Characteristic for Signal Output • 
Current between 1.0 nA and 
700 nA (See Figure 7) • • • 1 

Lag—Per Cent of Initial Signal 
Output Current 1/20 Second 
After Illumination is Removedm 
(See Figure 3)   7 12 

Contrast Transfer (Amplitude 
Response) to a 400 TV Line 
Square-Wave Test Pattern at 
Center of Picture ^ (See Figure 2) 

4804A/P2, 4804A . 24 30 

4804/P2,4804 ... 20 30 — 

Resolution (See Figure 6) . 600 700 - TV Lines 

250 350 PA/Im/ft2 

Sensitivity (See Figure 7) (1.1A/fc) 

{190,000 270,000 ¡ilk/1m 
Target Current Gain at 
9 kV (See Figure 51: 

4804A/P2, 4804A . 1100 1600 — 

4804/P2, 4804 . 1600 — 

Dark Current for Target 
Voltage of 8 Volts 
(See Figure 4)   7 15 nA • 
Photocathode Responsivity: 

Lumincius ( 2854" K 
Tungsten Source)P: 

4804A/P2. 4804A. 2.6 3.2 -- mA/W-
4804/P2, 4804 . 3.2 — 28540 K 

Luminous ( See Figure 81 • 
4804A/P2, 4804A . 130 160 ¡4A/lm 

4804/P2, 4804 . . 160 be/1m 
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4804A 4804 
4804A/P2 4804/P2 

Spurious Signal Test 

92L3- 3224 

D — Active Target Diameter 

H — Raster Height (4 x 3 Aspect Ratio) 

Zone 1 — Diameter -= H/2, Area 15% 

Zone 2 — Diameter = H, Area 45% 

Zone 3 — Peripheral Area re, 40% 

Figure 1 — Spurious Signal Test Pattern 

This test is performed with the tube viewing a uniformly 

diffused white test pattern that identifies the three zones 

shown in Figure 1. The tube is operated under the condi-

tions specified under Typical Operating Values and is illum-

inated to provide a peak highlight signal current of 300 
nanoamperes. The tube is adjusted to provide maximum 

picture resolution. Spurious signals are evaluated by size 

which is represented by equivalent numbers of raster lines 

in a 525 TV line system. 

4804A/P2, 4804A 

Allowable spot size for each zone is shown in Table I. To be 

classified as a spot, the spurious signal amplitude must be at 

least 10% of the peak white signal under either highlight or 

capped conditions. Smudges, streaks, or mottled and grainy 

background must have a spurious signal amplitude of at 

least 5% to constitute a reject item. 

113CEM Electronic Components 
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4804A 4804 
4804A/P2 4804/P2 

Table I — 4804A/P2, 4804A 

Blemish Size 

(Equivalent 
Number of 
Raster Lines) 

Zone 1 
Allowed Spots 

Zone 2 Zone3 
Allowed Spots Allowed Spots 

over 8 
over 6 
over 4 
over 1 
1 or less 

o 

3 
6 

0 0 
2 2 
7 7 

17 I 22 
• 

Minimum separation between any 2 spots greater than 1 raster line 
is limited to 16 raster lines. 

`Spots of this size are allowed unless concentration causes a smud-
ged appearance. 

4804/P2, 4804 

Allowable spot size for each zone is shown in Table II. To 

be classified as a spot, the spurious signal amplitude must 

be at least 10% of the peak white signal under either high-

light or capped conditions. Smudges, streaks, or mottled 

and grainy background (except fiber-optics block lines) 

must have a spurious signal amplitude of at least 10% to 

constitute a reject item. Fiber optics block lines under 30% 

amplitude are not counted. 

Table II 4804/P2, 4804 

Blemish Size 
(Equivalent 
Number of 
Raster Lines) 

Zone 1 Zone 2 
Allowed Spots Allowed Spots 

over 12 
over 8 
over 6 
over 4 
over 2 
2 or less 

o 
o 
1 
3 
11 
• 

Zone 3 
Allowed Spots 

1 2 
3 4 
8 9 

17 17 
• • 

*Spots of this size are allowed unless concentration causes a smud-
ged appearance. 
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4804A 4804 

4804A/P2 4804/ P2 

a Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Elk Grove Village, IL 60007. 

• Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, OH 44087. 

c Made by Penn-Tran I nc., 1155 Zion Road, Bellefonte, PA. 

d A description of the Absolute-Maximum Rating is given in the 
General Section, titled Rating Systems for Electron Tubes. 

e Excessive faceplate exposure for long periods of time should be 

prevented whenever possible For applications covering wide 

ranges of illumination, suitable combinations of lens stop, light 

filters and photocathode voltage should be chosen to provide 

close to typical signal currents. 

Grid-No.4 voltage must always be greater than grid-No.3 volt-

age. The recommended ratio of grid-No.3 to grid-No.4 voltage is 

9/10 to 8/10. The optimum ratio is that ratio providing the most 

uniform center-to-edge highlight discharge. 

g In normal operation, the target voltage should not exceed 15 

volts. 

h With respect to thermionic cathode. 

The polarity of the focusing coil should be such that a north-

seeking pole is attracted to the image end of the focusing coil, 

with the indicator located outside of and at the image end of the 

focusing coil. 

• For picture cutoff with no blanking voltage on grid No .1. 

m For an initial signal output current of 300 nanoamperes. 

• Measured under the following conditions. Photocathode voltage 

= 8.0 kV, signal current = 300 nanoamperes, and an RCA P200 

slant-burst test pattern is employed. 

P The unit, watts-28540 K, is used to designate the total radiated 

power in watts, integrated over all wavelengths, from a tungsten. 

filament lamp operated at a color temperature of 28540 K. This 

unit is directly converted into lumens by the following relation-

ship: 1 watt-28540 K = 20 lumens. From this relationship, sen-

sitivity can be expressed in units of either amperes/lumen or 

amperes/watt-28540 K. 
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4804A 4804 

4804A; P2 4804/P2 

Dimensional Outline of 4804A and 4804 ( Non-potted Types) 

I925 

1185 
155 50) 

123 51 

183 
14 61 

.590 

115i TARGET 
VIDEO 
SIGNAL, 
LEAD 

BASE 
JEDEC No E8 11 

1 SOO t 015 
.•-138 1 0 3811 

DIA 

1 050 
1261 
DIA PHOTOCATHODE 

CONNECTION 

FOCUSING-GRIO 
CONNECTION 

(See note a) 

ANODE 
CONNECTION 

TARGET PLANE 

MESH PLANE 

L , 250 1 1315;31 MAX CHA 

921, 4019 

Note a — Clearance of 1.765 in (44.81 is required to pass all pro-
trusions. 

Dimensions are in inches unless otherwise stated. Dimensions in e 
parentheses are in millimeters and are derived from the basic inch 

dimension. ( One inch = 25.4 mrn) 
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115 051 

440 ROUND MEAD 
SCREWS 131 

2 075 a 005 
152 6 t 1271C" 

T- 1 

2 325 a 015 
590. 3811 

L__ 

650 
116511 R" 

7 730 t 150 
1196 3 3 811 

ELECTROSTATIC 
SHIELD 
IGREY) 

DIA - 

BASE 
JEDEC No ER 11 

_ _ 
COVER GLASS - CORNING TYPE 7056 
1 75- DIA • 0 125 a 005 
INDEX OF REFRACTION = 1 487 

4804A 4804 

4804A/ P2 4804/P2 

Dimensional Outline of 4804A/P2 and 
4804/P2 ( Potted Types) 

RASTER SIZE 
- 1 7 . 3/8 

112 7 . 9 51 

TARGET 
CONNECTION 
STUD 050 MAX 
IREMOVABLE) — 11 271 

L _ 

1 050 0 ,, 
1271 
IMAGE 
SECTION 
FACEPLATE 

- — 
ilso. 010 cam 
12921 a 2S4/ 

060.007 1  

1 74 a 015 
144 197 3811 

_ _IMAGE PLAtLE 

_ 1 615 005 
1360 a 1271 

OUTER SHIELD-
- - ANODE 

PHOTOCATHODE 
LEAD 9 LONG 

- AMP PART No 846985 6 
MATES WITH AMP 
RECEPTACLE No 830200 

92041976 

Dimensions are in inches unless otherwise stated. Dimensions in 

parentheses are in millimeters and are derived from the basic inch 

dimension. I One inch = 25.4 mml. 

Electronic 
Components 

DATA 5 
6-72 



4804A 4804 
4804A/P2 4804/P2 

Basing Diagram, Bottom View 

IC 

921.5 - 3623 

Pin 1— Heater 

Pin 2— Grid No.1 

Pin 3— Grid No.4 

Pin 4— Internal Connection — 

Do not use 
Pin 5— Grid No.2 

Pin 6— Grid No.3 

Pin 7— Cathode 

Pin 8— Heater 

Short Index Pin — Internal Connection— 

Make no connection 

Horizontal Square Wave Response ( Figure 2) 

OC PNOTOCATI400E VOLTAGE 8 kV 
OC GA D No 4 VOLTAGE 400 V 
111G14L GMT TARGET CURRENT 300 rtA 

TEST PATTERN TRANSPARENT SLANT LINE MAST. 

1 urrrrrrrri-r-
•Contrast Transfer Function measured using he RCA P200 slant-

line burst pattern with horizontal center response balanced on the 

400 line chevrons 
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4804A 4804 

4804A/P2 4804/P2 

Typical Persistence Characteristics ( Figure 3) 

[SCANNED AREA OF TARGET • 1/2" x 3/8" TARGET SECTION TEMPERATURE • 30•C APPROX 
TARGET VOLTAGE • 8 VOLTS 
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4804A 4804 
4804A/P2 4804/P2 

Dark Current Characteristics ( Figure 4) 

SCANNED AREA OF TARGET • 1/2"o 3/8" 
FACEPLATE TEMPERATURE • 30 •C APPROX. 
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Target Gain Characteristics ( Figure 5) 
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4804A 4804 

4804A/ P2 4804/P2 

Resolution Characteristics ( Figure 6) 

ILLUMINATION 2854. K TUNGSTEN 
TEST PATTERN HIGH CONTRAST SOUARE WAVE RESOLUTION PAT TERN 

PREAMPLIFIER RMS NOISE 5 nA 
BANDWIDTH 10 MU, 

IMAGE SECTION GAIN SHOULD BE REDUCED BY LOWERING THE PHOTOCATHODE 

VOLTAGE FOR LIGHT LEVELS ABOVE 1 . 103 Ic 
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Transfer Characteristics ( Figure 7) 

FACEPLATE IMAGE SIZE 1 2' • 318° 
FACEPLATE TEMPERATURE 30,5 C APPROX 

PHOTOCATHODE VOLTAGE - 9 kV DC 
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4804A 4804 
4804A/P2 4804/P2 

Typical Photocathode Responsivity ( Figure 8) 

BROADBAND SENSITIVITY 
32 ,,A/WATT 2854. K 116049944 

100 

f 

JI  

1 I 

 LL  

300 400 590 600 

WAVELENGTH - NANOME T E RS 

700 800 

9261413672 
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4807,4807/V1, 4807A, 4807A/V1 

Image Isocon Camera Tubes 
For High- Resolution, Real-Time, "Low- Light- Level" TV 
Systems 

For High-Resolution, Real-Time, 
"Low-Light- Level" TV Systems 

• Choice of " Flying Lead" or Permanent Base Types 

• Flat Fiber-Optic Faceplate Allowing Excellent Coupling 

• Extremely Simple Set-Up Procedure 

• No Background Shading 

• Single Non-Critical Beam-Current Adjustment 

• Very High Signal-to-Noise Ratio 

• Extremely High and Uniform Resolution 

• Sturdy Target Highly Resistant to Intense Bursts of Light 

• Low Lag 

• Ruggedized 

• Designed for Use With P20 Phosphor-Screen Image Intensifier 

• Large I ntrascene Dynamic Range Capability 

• Especially useful for Coupling With an Image Intensifier 

• Types 4807 and 4807A Differ Only in Certain Aspects of Perform-
ance Specifications 

• Types 4807/V1 and 4807A/V1 Are Permanent Base Versions of 
Types 4807 and 4807A, Respectively 

General Data 

Direct Interelectrode Capacitance: 

Anode to all other electrodes (output capacitance): 

Potted   24 pF 

Non-Potted ( including tube base)   12 pF 

Target-to-Mesh Spacing ( Nominal)   0.02 in ( 0,5 mm) 

Spectral Response (See Figure 10)   Modified S-20 

Photocathode, Semitransparent: 

Material   Na-K-Cs-Sb ( Multialkali) 

Useful Size of Image: 

Maximum target diagonal 1  4 in ( 35 mrn) 

Maximum photocathode diagonal   1.4 in ( 35 mm) 

Note: The size of the optical image focused on the photo-
cathode should be adjusted so its maximum diagonal does not 
exceed the specified value. The corresponding electron image on 
the target should have a size such that the corners of the rec-
tangle just touch the target ring. 

Electronic 
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4807, 4807/V1, 4807A, 4807A/V1 

Orientation: Proper orientation is obtained when the vertical 
scan is essentially parallel to the plane passing through the cen-
ter of the faceplate and the index position of the shoulder base. 
The horizontal and vertical scan should start at the corner of the 
raster between the unused lead positions 2 and 3 of the shoulder 
base. See RCA-AJ2206 yoke assembly bulletin for proper tube-
yoke orientation. 

Image Surface: 

Material   Dark-Clad Fiber-Optics 

Pitch (nominal center-to-center spacing)   6 pm 

Flatness   Within 0.5 pm 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Shoulder Base   Annular 3-leads (See Dimensional Outline) 

End Base (4807, 4807A)   Semiflexible leads potted in 
silicone rubber (See Dimensional Outline) 

Element Decoupling   See Footnote a 

Associated Scanning-and Focusing-
Coil Assembly   RCA Type AJ2206, or 

Equivalent 

Operating and Storage Position   Any 

Weight (Approx.)   1.5 lbs (680 kg) 

Maximum and Minimum Ratings, 

Absolute-Maximum Valuesb 

Voltages are with respect to thermionic cathode unless otherwise 
specified. All ratings are maximum unless otherwise stated. 

Faceplate: 

I rradiancec   25 W/m2 ( watts/square meter) 

50 Im/ft2 ( fc) 
Illuminance  

500 lm/m2 ( lux) 

Temperature: 

Any part of bulbd   65 °C 

Temperature Difference: 

Between target section and any 
part of bulb hotter than target 
section   5 °C 

Heater, for Unipotential Thermionic Cathode: 

AC or DC current ( pin No.1 
and pin No.20 or lead No.16 
and 17)   

0.63 A e 
0.57 min. A 
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4807, 4807/V1, 4807A, 4807A/V1 

• 

• 

• 

Peak Heater-Cathode Voltage: 

Heater negative with respect 
to cathode   125 V 

Heater positive with respect 
to cathode   10 V 

Photocathode Voltage ( Epc)   - -1000 V 

Grid-No.6 Voltage (E96)   750 V 

Target Voltage ( Et): 

Positive value   10 V 

Negative value   iu 

Grid-No.5 ( Field-Mesh) Voltagee(Et)   600 V 

Grid-No.4 Voltage (E94)   600 V 

Grid-No.3 Voltage (Eg3)   600 V 

Grid-No.2 Voltage (E92)   450 V 

Grid-No.1 Voltage (Egt )   —150 to —40 V 

Steering-Plate Voltages: 

Plate SX1 ( Esx1)   600 V 

Plate SX2 ( Esx2)   600 V 

Misalignment-Plate Voltages: 

Plate SY1 lEsv il   600 V 

Plate SY2 (E2)   600 V 

Anode Voltage (4)   1800 V 

Voltage Between Adjacent Dynodesf   600 V 

Typical Operating Valuesg 

Regulation of power supply and divider network circuitry should be 
such that the operating values specified below are held within the 
limits shown. 

Heater Current   ±5 

Focus Coil Current (The values of 
currents to which this regulation 
requirement applies are contained 
in the data sheet describing the 
magnetic component, e.g., AJ2206   ±0.3 

Grid-No.4 Voltage (As adjusted)   ±0.2 

Other DC Voltages ( Fixed or 
as adjusted)   ±1.0 

Beam Blanking Pulse Voltage   +50 
V. —0 

Voltages are with respect to thermionic cathodes unless otherwise 
specified. For circuit design purposes, nominal electrode currents 
are 10 µA or less, including leakage, except where otherwise 
noted. 
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4807, 4807/V1, 4807A, 4807A/V1 

Heater for Umpotential Cathode 
(Between Pins 1 and 20): 

Current   0.6 A • 
Voltage (nominal, for current of 0.6 A)   6.3 V 

Photocathode Voltage ( Image focuslh ..-900 to —650 V 

Grid-No.6 Voltage (Accelerator — 
approximately 63% of cathode 
voltage)l   —570 to —410 y • Target Voltagek   3.5 V 

Grid-No.5 ( Field-mesh) Voltagee   Eg4 + 12 V 

Grid-No.4 Voltagem   400 to 440 V 

Grid-No.3 Voltage ( Max. output)   E 94 4 120 V 

Grid-No.2 Voltage   400 V • Current   200 PA 

Grid-No.1 Voltage for Picture 
Cutoff   —120 to —60 V 

Steering Plate Difference Voltage 
(Center voltage same value as grid No.4): 

Esx 1 — Esx2   0 to + 60 max. V 

Misalignment Plate Difference Voltage 
(Center voltage same value as grid No.4): 

Eso  — Esy2   0 to + 60 max. V 

Dynode-No.1 Voltage   375 V 

Dynode-No.2 Voltage   700 V 

Dynode-No.3 Voltage ^   750 to 1050 V 

Dynode-No.4 Voltage   1350 V 

Dynode-No.5 VoltageP   1650 V 

Anode Voltage   1700 V 
II, 

Current   25 PA 

Target Temperature Range   30 to 50 "C 

Beam Blanking Voltage (Applied to 
grid No.1): 

Peak-to-peak   30 V III 
Field Strength at Center of 
Focusing Coil ( Approx.( cl   70 G 

• 
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4807, 4807/V1, 4807A, 4807A/V1 

Performance Characteristics Range Values 

e With conditions shown under Typical Operating Values, picture 
highlights at 2 x 10-3 Im/ft2 at the photocathode, 525 line scan-
ning, interlaced 2:1, frame time 1/30 second, and 1.4" photo-
cathode diagonal with 4 x 3 aspect ratio. 

Min. Typ. Max. 

e Photocathode Radiant Respon-
sivity at 440 nanometers   60 mA/W 

Photocathode Luminous 
Responsivity ( 28540 K i 130 160 — PA/lm 
tungsten source)w   

i 2.6 3.2 — mA/W-
28540 K 

• Signal-Output Current (Peak•to-peak)   3 5 be 

Photocathode Illuminance at 
28540 K Required to Reach 
"Knee" of Transfer Char-
acteristic   — .001 .002 Im/ft2 

Photocathode Irradiance at 
440 Nanometers Required 
to Reach " Knee" of Trans-
fer Characteristics   — — 5.7x1a5 W/m2 

Signal-To-Noise Ratio:t 

Signal to noise- in-signal 
for highlights: 

4807A, 4807A/V1   26 30 dB 

4807, 4807/V1   30 32 dB 

Highlight signal-to-dark 
current noise   40 46 dB 

Amplitude Response (Con-
trast transfer) at 400 TV 
Lines Per Picture Height 
(Percent of response to 
large-area black to large-
area white transitionlu  70 80 — % 

Limiting Resolution: 

At center of picture   1000 1100 — TV Line 

At corner of picture   850 900 — TV Line 

Geometric Distortion   — 1 — % 

Lag-Percent of Initial 
Signal Output Current 
1/20 Second After Ilium- — 
inance is Removed   

t _ 

3% at 
2x10-3 fc 

10% ai 
— 5x 10-q fc 
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Shading ( Uniformity)," • Black level: 

Variation of output 
current with tube 
capped ( Percent of 
maximum highlight 
signal): 

4807A, 4807A/V1   2 5 % 11, 
4807,4807/V1   1 2 

Shading ( Uniformitea 

White level: 

Variation of highlight 
signal ( Percent of 
maximum highlight • 
signal): 

4807A, 4807A/V1   — 15 30 

4807, 4807/V1   — 12 15 

a See figure showing Suggested Tube End-Base Decoupling Net-

works. 

• A description of the Absolute Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

C Faceplate illuminance is limited to 50 Im/ft2 continuously. An 

exposure of 104 Im/ft2 for a maximum period of 5 seconds can 

be tolerated provided the duty cycle limits the average value to 

50 Im/ft2. See Figure 4 for time-illuminance relationship for 

continuously illuminated scenes. 

d Operation outside of the recommended target temperature range e 
shown under Typical Operating Values will not damage the 4807 

series tubes provided the maximum temperature ratings of the 

tubes are not exceeded. Optimum performance, however, is only 

obtained when the tube is operated within the recommended 
target temperature range. 

e With respect to grid No.4. Grid-N0.5 (field mesh) voltage must • 
never be less than that of grid No.4. 

Dynode-voltage values are shown under Typical Operating Values. 

9 With the isocon within a RCA-AJ2206 scanning and focusing-coil 

assembly. 

h This • Adjust for best focus. Nominal value is —750 V. s value is 

dependent upon the location of the tube within the yoke assem-

bly with respect to the end of the focusing field. 
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Nominal value is —470 V. This voltage should be obtained by 

means of a voltage-divider network between photocathode and 

"ground". The resistance values should be chosen to set the grid-

No.6 voltage at the recommended 63% of photocathode voltage 

which provides best focus. 

• Normal setting of target voltage is + 3.5 volts from thermionic 

cathode potential. Target cutoff is normally within one volt of 

thermionic cathode potential. The target supply voltage should 

be adjustable from —3 to +5 volts. The target connection must 

never be interrupted while the tube is operating. 

m Adjust for best focus. The focusing current of the associated 

assembly, e.g., AJ2206, should be adjusted to keep grid-No.4 

voltage within its recommended voltage range. 

^ Adjust for required signal current. 

• The gain of the electron multiplier may be varied to obtain the 
signal output current from a given tube most suitable for the 

associated video amplifier. Gain can be controlled by adjusting 
the voltage on one or two ot the latter dynode stages; dynode 

No.3 is the preferred stage. To increase the range of gain control, 

the voltages on dynode Nos. 3 and 5 may be simultaneously ad-
justed. Overall multiplier gain varies approximately as the 3rd 

power of anode voltage. 

1:1 Direction of current must be such that a north-seeking pole is 

attracted to the image end of the focusing coil. 

✓ Dynode-No.3 voltage is adjusted for maximum signal output 

(approximately 1050 volts). 

s The photocathode irradiance at 440 nanometers (the peak of 

photocathode responsivity) is related to photocathode illumi-

nance at 28540 K by the factor 0.02865 ( 1/35) derived as follows: 

1 Im 10.76 ft2 

ft2 m 2 Im 
0.02865 —m2 

60 mA 

When the photocathode is irradiated at some wavelength other 

than 440 nanometers, the factor will differ as the relative photo-

cathode responsivity. 
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t The values shown are measured under the following conditions 

using a Video Noise Meter, Model UPSF ( North American Ver-
sion), or equivalent. This meter is manufactured by Rohde and 

Schwarz, Munich, West Germany. 
Noise Meter: Video pass band is shaped by means of self-con-

tained 100 kHz high-pass and 4.2 MHz low-pass filters. 

Signal to noise- in-signal for highlights is measured with lens un-

capped viewing a uniform white field; highlight signal to dark 

current noise, with the lens capped. 

U Measured using an RCA test pattern style P200 with the fre-

quency response of the video amplifier systems (essentially 

"flat") adjusted for uniform response to all scan-generated video 

frequencies. Substantially identical measurements will be ob-

tained by using a "multi-burst" test pattern with an amplifier 

having flat a. 0.1 d8) frequency response to at least 14 MHz. 

• Variation of responses over scanned area. 

ed The unit, watts-28540 K, is used to designate the total radiated 

power in watts, integrated over all wavelengths, from a tungsten-

filament lamp operated at a color temperature of 28540 K. This 

unit is directly converted into lumens by the following relation-

ship: 1 watt-28540 K = 20 lumens. From this relationship, respon-

sivity can be expressed in units of either amperes/lumen or 

amperes/watt-28540 K. 

For example, a responsivity of 160 µA/lm is equivalent to a re-

sponsivity of 

160 µA 20 lumens 
  - 3.2 mA/watt-28540K 

Im watt-28540K 

Also an illuminance of 1 Im/ft2 ( fc) is equivalent to an irradiance 

of 

1 Im watts-28540 K 10 ft2 
- 0.5 watt-28540 K/meter2 

ft2 x 20 lumens • m2 

Therefore, all references to illuminance in lm/ft2 may be convert-

ed to watts/meter2-28540 K by multiplication factor 0.5. 

Amperes/watt-28540 K responsivity to the entire spectral out-

put of a tungsten-filament lamp at a color temperature of 28540 K 

should not be confused with the unit of responsivity at a single 

wavelength, amperes/watt. 

Spurious Signal ( Blemish) Tests 

This test is performed using a uniformly diffused white test 

pattern that is separated into three zones as shown in Figure 

1. The tubes are operated under the conditions specified 

• 
Electronic 
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Set-Up Procedure 

he set-up procedure described below should be followed 

warefully to obtain optimum performance. Before the speci-
fied voltages shown under Typical Operating Values are 

applied to the tube, the scanning coil, tube filament, and 

focusing coil should be energized. Focusing coil current, 

using the RCA assembly AJ2206, should be adjusted to 600 eteilliamperes. The following steps should then be followed 

quentially. 

Step 1: Light should be admitted to provide a nominal 

faceplate illumination of 0.01 to 0.1 lumenift2 

(footcandle). This is a very important step for all • image orthicons and image isocons. Control of 

target potential may be lost if the tube is started 

without light on the photocathode. To regain 

control, turn off the beam and apply light to the 

photocathode ( all voltages applied) for 20 to 

30 seconds, then resume normal operation. 

Step 2: The voltage values specified under Typical Oper-

ating Values may then be applied to the tube 

with the exception that the steering- plate and 

misalignment plate differential voltages are set 

to the voltage values supplied with the tube or 

to +25 volts. 

Step 3: Grid-No.1 voltage is adjusted to provide a small 

amount of beam current so that video informa-

*
pe tion appears on the monitor. Step 4: To center the image on the target, adjust the 

deflection circuits so that the beam will "over-

scan" the target. Note that overscanning the 

target results in a smaller- than-normal picture on • the monitor. After centering the image, return 

to normal scan size. 

Step 5: Grid-No.1 voltage is readjusted to fully dis-

charge the target. 

Step 6: Optical elements, photocathode voltage ( image-• section focus), and grid-No.4 voltage ( scanning-
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under Typical Operating Values. The tubes are adjusted to 
provide maximum picture resolution. Spurious signals ar 
evaluated by size which is represented by equivalent numb 
of raster lines in a 525 TV line system. Allowable spots si 
for each zone is shown in Table I. To be classified as a spot, 
a contrast ratio of 1.5:1 must exist for white spots and 2:1 
for black spots. 

Table 1 

Equivalent 

Number of 

Raster Lines 

Zone 1 Zone 2 Zone 3 

Allowed Spots Allowed Spots Allowed Spots 

Over 6 o o o 

6 but not 
including 4 o o 4 

 • 

 • 
4 but not 
including 1 2 6 6 
1 or less Spots of this size are allowed unless concentration 

causes a smudged appearance. 

Minimum separation between any 2 spots greater than 1 raster line is 
limited to 16 raster lines. 

Spurious Signal Zones 

A — 4807, 4807A 

4807A, 4807A/V1 
, D: Active Target Diameter B — 4807/V1 4807A/V1 

H: Raster Height (4 x 3 Aspect Ratio) 
Zone 1: Diameter - H/2, Area ze 15% 

Zone 2: Diameter = H, Area ze45% 

Zone 3: Area 7,-,40% 

4807, 4807/V1 

D: Active Target Diameter 

H: Raster Height ( 1 x 1 Aspect Ratio) 

Zone 1: Diameter = .62H, Area ze 30% 

Zone 2: Diameter = .87H, Area ze 30% 
Zone 3: Area ze4O% 

921$-4216 

• 

• 
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section focus) are adjusted to provide best focus. 

The proper setting for grid No.4, about 420 

volts, is that value providing best resolution re-

gardless of picture polarity. 

Step 7: Increase positive Esx i — Esx2 to picture cut-off 

and back off to best picture. 

Step 8: Reduce target voltage to cut-off and set E55 1 — 

Es*2 to the minimum positive value that elimi-

nates bright edges. 

Step 9: Increase target voltage to 3.5 volts and adjust 

Esyi — Esy2 for best uniformity. Use the mini-

mum value which provides acceptable perfor-

mance. Readjust beam if necessary. 

Step 10: Reduce target voltage to determine new cut-off 

value. Target cut-off voltage is changed by the 

adjustment of Esyl-Esy2. ( It should not exceed 

+1.0 volt). Set target voltage to 3.5 ± 0.2 volts. 

Principles of Operation 

Similar to the conventional image orthicon, the isocon has 

three functional sections — an image section, a scanning 

section, and an electron- multiplier-type signal current ampli-

fier section — as shown in Figure 3. Operation of both the 

image section and the multiplier section is identical to that 

of the conventional image orthicon. The behavior of the 

scanning beam of the image isocon, however, differs from 

that encountered in the image orthicon. 

Scanning Operation 

The charged target is scanned by a low-velocity electron 

beam produced by a conventional electron gun. The primary 

(outbound) beam receives the required amount of trans-

verse energy and the proper trajectory to pass through the 

beam-separation structure by means of transverse fields es-

tablished by the electrostatic alignment plates. 

e The beam emerging from the beam-separation structure is 

focused at the target by the magnetic field of the external 

focusing coils, the electrostatic field of the wall electrode 

MCOBil Electronic Components 
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(grid No.4), and the field mesh ( grid No.5). Under the in-

fluence of these fields, each electron traverses a helical path; 

the paths converging at the target. The fields of the steering 

plates are used to deflect electrons of the primary and return 

beams to allow control over beam trajectory. Scanning is 

accomplished by transverse magnetic fields produced by the 

external scanning coils. 

By proper adjustment of electrode voltages including those 

of the field mesh ( grid No.5) and grid No.4, the beam, re-

gardless of its lateral deflection, is caused to approach the 

target at a fixed angle with zero or nearly zero velocity. The 

beam deposits sufficient electrons to neutralize the positive 

charges accumulated during the preceding frame time. Beam 

electrons having insufficient energy to reach the target are 

specularly reflected and constitute part of the return beam. 

Beam electrons reaching the target at positively charged 

areas but not captured are scattered and also become part 

of the return beam. 

The term scattered electrons applies exclusively to the non-

specularly reflected electrons obtained when the beam inter-

acts with the surface of the target and are thus distinguished 

from the remainder of the returning electrons which are 

termed reflected electrons. The number of scattered elec-

trons obtained is at a maximum in the lighted portions 

(positively charged areas) and essentially zero in the dark 

portions of the target. ( It is to be noted that although the 

total return beam is a minimum in the bright areas of the 

target where electrons are deposited, the number of scat-

tered electrons is a maximum). The total return beam re-

mains under the influence of the magnetic field of the focus-

ing coil and the electrostatic field of grid No.4. The helices 

described by the scattered electron portion have greater dia-

meters than those described by the reflected electrons. The 

return beam now comes under the influence of the field of 

the steering plates and is directed toward the beam-separa-

tion edge. The beam-separation edge passes the scattered 

electron portion of the return beam and captures the re-

flected electron portion. The scattered electrons accordingly 

strike the first dynode of the multiplier section. As a result, 

secondary emission occurs. The emitted secondaries, after 

multiplication, are collected by the anode as the signal out-

put current. 
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Camera Design Notes 

1 Unless otherwise noted, the specified voltage values are 

referenced directly to the thermionic cathode which is 

grounded. No significant impedances should be intro-

duced between the cathode and power-supply return 

points ("grounds"). The resistance of normal circuit con-

ductors is deemed insignificant. 

2. Designers familiar with conventional image orthicon cir-

cuitry are urged to note the following differences when 

designing circuits for use with the isocon: 

a. Gun ( beam) blanking is used instead of target blank-
ing 

b. The polarity (sense) of the isocon output video signal 
is the inverse of that of conventional image orthicons. 

Maximum light produces maximum anode current. 

c. A separate connection is provided for the "persuader" 

multiplier focus electrode G3. Its design is such that it 

may be tied to G4. Maximum output may require it to 

be more positive than G4. 

d. The annular decelerator electrode, G5, featured in 

most image orthicons is not used, nor provided in the 

4807 series. The designator "G5" has been reassigned 

to the field mesh. 

e. The insertion of shading signals is neither recommend-

ed nor necessary. This eliminates 2 or 4 controls. 

f. These tubes will NOT operate properly at any beam 

focus loop number other than that obtained by the 
application of the magnetic and electric focus fields 

shown under Typical Operation. 

Automatic beam control is not needed. g. 

3. The gain of the electron multiplier output section is 

readily varied by adjustment of its operating voltages. 

Depending on the range of control required, the voltage 

on one or several dynodes may be made adjustable. The 

following precautions should be observed: 

MC] Electronic Components 
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a. Do not vary dynode No.1 voltage for gain-control 

purposes. 

b. Under most conditions, adjustment of only dynode 

No.3 voltage is the preferred gain control mode. 

c. Under no circumstances should operation be attempt-

ed where the voltage on a given dynode is outside the 

range established by the two adjacent dynodes, i.e., 

Edy(n — 1) Edy(n) Edy(n + 1). 

Operation outside of these limits will not damage the 

tube but will result in entirely unsatisfactory multi-

plier action. ( This requirement is not unique to these 

tubes — the principle applies generally to electron 

multiplier equipped tubes). 

d. If several dynode voltages, including that of dynode 

No.5 are varied simultaneously, care should be taken 

to avoid allowing the voltage between dynode No.5 

and anode to vary to the point where anode collection 

efficiency is reduced. A practical minimum voltage for 

Eb—Edyn5 is 35 volts. 

4. " Raster Zoom", at least 4:1, can be employed without 

damage to the tube. Resolution degradation can be ex-

pected to the same degree as the change in scan size. 

5. Raster orientation ( See Data) is extremely important. 

Vertical scan reversal is normally not recommended and 

should not be used without contacting your RCA field 

representative for factory recommendations concerning 

your system. 

6. Scan- failure protection. Nothing elaborate is needed as 

long as grid No.1 voltage does not fall to zero. In this 

context, note that a normal shutdown of equipment 

could cause damage unless the coupling time constants 

are such that the ( negative) Gi voltage will decay more 

slowly than the ( positive) voltages on G2 and/or G4. 
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Suggested Tube End-Base Decoupling Networks for 4807, 4807A 

Each lead is identified. Leads are approximately 9" (230 mm) long. 
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Suggested Tube End- Base Decoupling Networks For 4807/V1, 

4807A/V1 

Each Lead is identified. Leads are approximately 9" (230 mm) long. 
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Dimensional Outline For Types 4807 And 4807A 
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Enlarged Bottom View, Types 4807 And 4807A 
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TARGET 
IVE hOwl 

NOTE —% INDE X 

EXTERNAL 
FACTORY- INSTALLED 
CONNECTION 

GRID No 

PHOTOCATHODE 
LEAD 1,1,01E71 

0/13-010 

Base Color Code 

Lead Description Body Stripe 

1 Grid No.1 Brown 1 Green 

2 Steering Plate SX i 1+1 Blue — 

3 Grid No.4 Brown 1 Red 

4 Grid No.3 Brown 1 Orange 

5 Misalignment Plate SY2 I-1 Orange — 

6 Dynode No .2 Brown 2 Green 

7 Dynode No.4 Brown 2 Orange 

8 Dynode No.5 Brown 2 Red 
9 Anode Red — 

10 Dynode No.3 Brown 2 Yellow 

11 Steering Plate SX2 I-1 Green 

12 Dynode No.1 Brown 2 Blue 

13 Grid No.2 Brown 1 Yellow 
14 Misalighment Plate SY ,' 1+1 Yellow — 

15 Cathode Brown 1 Blue 
16 Heater Brown — 

17 Heater Brown — 

Note — Scribe marks on base for alignment in RCA-AJ2206 yoke 

assembly. Refer to bulletin AJ2206 for alignment pro-

cedure. 
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Dimensional Outline For Types 4807/V1 And 4807 A/V 1 
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Enlarged Bottom View, Types 4807/V1 And 4807A/V 1 

NOTL 

TARGET 
(YELLOW) — 

GRID No.5 
IRED) 

Base 

Pin Description 

1 Heater 

2 Grid No.1 
3 Internal Connection — Do Not Use 

4 Steering Plate SX1 

5 Grid No.4 

6 Grid No.3 

7 Internal Connection — Do Not Use 

8 Misalignment Plate SY2 

9 Dynode No.2 

10 Dynode No.4 

11 Dynode No.5 

12 Anode 

13 Dynode No.3 

14 Steering Plate SX2 

15 Internal Connection — Do Not Use 

16 Dynode No.1 

17 Grid No.2 

18 Misalignment Plate SY1 

19 Cathode 

20 Heater 

Note — Align between "H-H" scribe marks on base of RCA-AJ2206 
yoke assembly. Refer to bulletin AJ2206 for alignment 

procedure. 
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Basing Schematic For Types 4807 And 4807A 

TARGET 
EXTERNAL SHIELD 
FACTORY 
CONNECTION 

INDEX 522 

TARGET 

Basing Schematic For Types 4807/V1 And 4807A/V 1 

TARGET 
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INDEX 523 

FIELD MESH 
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Faceplate Exposure Limit 

• 

• 
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4807, 4807/V1, 4807A, 4807A/V1 

Typical Transfer Characteristic 

FOR ILLUMINANCE UNITS CONVER 
SION REFER TO NOTE re. PAGE 6 

28646 K FACEPLATE ILLUMINANCE - LUMENS,FOOT2 I FCI 

97LS 6M 

Typical Signal to Noise- In-Signal Ratio As A 

Function of Faceplate Illuminance or Irradiance 

From Flux Levels Within A Given Scene. ( Beam 

Adjustment Fixed At 2 x Knee Setting) 

a 
6 

10 - 

BANDWIDTH 4 2 MU: t ± ti 

FOR ILLUMINANCE UNITS CONVER : : 
SION REFER .19 w, PAGE 6. . 

- • • . • . • • • • • • • 

28540 K FACEPLATE ILLUMINANCE - LUMENS/FOOT, IFCI 

9265-1227 

iJL Electronic 
Components 
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4807, 4807/V1, 4807A, 4807A/V1 

Typical Amplitude Response ICTF I Characteristic 

ILLUMINATION 28548 K TUNGSTEN SOURCE 
FACEPLATE ILLUMINANCE • 2 10- 3 lon/h2 1181 
FACEPLATE IRRADIANCE 5 0-5 W/rra 
MEASURED USING AN RCA TEST PATTERN STYLE P200 
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4807, 4807/V1, 4807A, 4807A/V1 

Typical S-20 Spectral Response 
um  

RELATIVE 

A1MOLUTE 

1.•11• 

XO 400 SW 000 700 LO REO 

WAVELENGTH - NANOMETERS eatm-am 

Residual Signal ( Lag) Characteristic 

20 

FOR ILLUMINANCE UNITS CONVER-
SION REFER TO NOTE 4, PAGE 

 eN4o,eio 

m-4 "10- 3 "10- " 
$Eb 4273 »b4» K FACEPLATE ILLUMINANCE - L UMENS/FOOTT ITC) 
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4818  
Photomultiplier 

Variant of 1P28 Having a Bialkali Photocathode 

• Spectral Response Range — 200 to 650 nm 
• Anode Current Drift — ± 1.5% maximum for an initial anode 

current of 3 µA 

• High Current Amplification — 5 x 106 at 1000 volts 

• Fast Time Resolution Characteristics — Anode Pulse Rise Time, 
1,6 x 16-8 > at 1260 volts 

Electron Transit Time, 1.6 x 10-8 sat 1250 volts 

General Data 

Spectral Response   See Figure 1 

Wavelength of Maximum Response   400 ± 50 nm 

Cathode, Opaque   Potassium-Cesium-Antimony ( Bialkali) 

Minimum projected length   0.94 in ( 2.4 cm) 

Minimum projected width   0.31 in ( 0.8 cm) 

Window   Ultraviolet-Transmitting Glass 
(Corning, No.9741), or equivalent 

Index of refraction at 589.3 nanometers   1.47 

Dynodes: 

Substrate   Nickel 

Secondary-emitting surface   Cesium-Antimony 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.9   4.4 pF 

Anode to all other electrodes   6.0 pF 

Maximum Overall Length   3.68 in ( 9.3 cm) 

Maximum Seated Length   3.12 in ( 7.9 cm) 

Maximum Diameter   1.31 in ( 3.3 cm) 

Base   Small-Shell Submagnal 11-Pin, 
(JEDEC Group 2, No,B11-88) DAP ( Di-Allyl 

Phthalate) Non-Hygroscopic Material 

Socket   Amphenolb No.78S11T, or equivalent 

Magnetic Shield   Millenc No.80801B, or equivalent 

Operating Position   Any 

Weight ( Approx.)   1.6 oz 

MC2Zi. Electronic 
_l Components 

DATA 1 
11/72 
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Maximum Ratings, Absolute-Maximum Valuesd 

DC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between dynode No.9 and anode  250 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   250 max. V 

Average Anode Currente   0.5 max. mA 

Ambient Temperature   85 PC 

Characteristics Range Values for Equipment Design 

Under conditions with dc supply voltage ( E) across a voltage divider 
providing 1/10 of E between cathode and dynode No.1; 1/10 of E 
for each succeeding dynode stage; and 1/10 of E between dynode 
No.9 and anode, and at a temperature of 220 C. 

With E = 1000 volts ( Except as noted) 

Min. Typ. Max. 

Anode Sensitivity: 

Radiant f at 400 nm   — 2.7x105 — A/W 

Luminous!) ( 28540 K)   100 300 1200 A/Im 

Cathode Sensitivity: 

Radianth at 400 nm   — 5.4x10-2 — A/W 

Luminous) 128540 K)   2.5x10-5 6x10-5 — A/Im 

Quantum efficiency at 
400 nm   16.5 % 

Anode-Current Drift:k 

For an initial anode 
current ( lb) of 3 µA   ±.1.5 % e 

Current Amplification   5x106 

Anode Dark Current at 
1000 Volts   2x10-9 1.5x10-5 A 

Equivalent Anode Dark Current 
I nputm at 1000 Volts   — 6.6x10-12 Im 

Anode Pulse Rise Timen, • 
at 1250 Volts   — 1.6x10-9 s 

Electron Transit TimeP, 
at 1250 Volts   1.6x10-8 s 

a Made by Corning Glass Works, Corning, NY 14830. 

b Made by Amphenol Electronics Corporation, 1830 South 54th 

Avenue, Chicago 50, IL 60650. 

• 

[ECM Electronic Components 
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C Made by James Millen Manufacturing Company, 150 Exchange 

Street, Malden 48, MA 02148. 

d A description of the Absolute-Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

e Averaged over any interval of 30 seconds maximum. 

This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 900 lumens per watt. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 28540 K and a light input of 1 microlumen 
is used. 

h This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 900 lumens per watt. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 28540 K. The value of light flux is 0.01 

lumen and 100 volts are applied between cathode and all other 
electrodes connected as anode. 

• Anode Current Drift is measured under the following conditions: 

The tube is operated at a supply voltage of 1000 volts for 30 min-

utes with the incident light level adjusted initially to provide an 

anode current 11b) of 3 microamperes. The change in anode cur-

rent for the next 12 minutes is continuously recorded and must 

not vary more than Anode current drift is defined as 
follows: 

Anode Current Drift = 
A lb ( 30 to 42 minutes) 

lb ( at 30 minutes) 

where A lb = the incremental change in anode current 

This test is performed on an active sampling basis ( 10% of the 

total product). 

m Equivalent Anode Dark Current Input is the quotient of anode 

dark current at a given anode luminous sensitivity by the anode 
luminous sensitivity. 

^ Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a func-
tion of transit time variation and is measured under conditions 

with the incident light fully illuminating the photocathode. 

P The electron transit time is the time interval between the arrival 
of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under 

conditions with the incident light fully illuminating the photo-

cathode. 

MC2,a Electronic Components 
DATA 2 
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Operating Consideration 

Operating Stability 

The operating stability of the tube is dependent on the mag-

nitude of the anode current. The use of an average anode 

current well below the maximum rated value of 0.5 milli-

ampere is recommended when stability of operation is im-

portant. When maximum stability is required, operation at 

an average anode current of 1 microampere is suggested. 

Typical Voltage-Divider Arrangement 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE I) 
PHOTO-
MULTIPLIER 

RL 

92CS-11382R2 

Cl: 0.05 µF, 500 volts I DC working) 

C2: 0.02 µF, 500 volts ( DC working) 

C3: 0.01 je, 500 volts ( DC working) 

R1 through R10: 20,000 to 1,000,000 ohms 

Note 1 — Adjustable between approximately 500 and 1250 volts. 

Note 2 — Capacitors Cl through C3 should be connected at tube 

socket for optimum high-frequency performance. 

• 

• 

• 

• 

• 

• 
Electronic 
Components 

DATA 2 



4818 
Schematic Arrangement of Structure 

GRILL 
0=PHOTOCATHODE 

e IÓANODL 

INCIDENT 1-9.DYNODES 
92C5- 6549R4 LIGHT 

Basing Diagram — Botton View 

Dyb 

Dy5 6Dy7 

Dy4 Dy8 

Dy Dyb 

Typical Time-Resolution Characteristics 

Pin 1: Dynode No.1 

Pin 2: Dynode No.2 

Pin 3: Dynode No.3 

Pin 4: Dynode No.4 

Pin 5: Dynode No.5 

Pin 6: Dynode No.6 
Pin 7: Dynode No.? 

Pin 8: Dynode No.8 

Pin 9: Dynode No.9 

Pin 10: Anode 

Pin 11: Photocathode 

SUPPLY VOLTAGE ( E)ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE Ne I, 1/10 OF E 
FOR EACJA SUCCEEDING DYNODE STAGE. AND 1/10 OF E 
BETWEEN DYNODE No9 AND ANODE 

PHOTOCATHODE S FULLY ILLUMINATED 
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Dimensional Outline 

DIRECTION Or 
INCIDENT 
RADIATION 

PIN No I 

PHOTO-
CATHODE (SEE 

DETAIL Al 

9200- Sei• e 

of bulb will not deviate more than 20 in any direction from the 

perpendicular erected at center of bottom of base. 

Detail A — Top View 

402 

RON 
BES • COLLECT ON 

25C, 

t e 

uce L/— /1- Electronic 
Components 
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Dimensions are in inches unless otherwise stated. Dimensions tabu. 

e
lated below are in millimeters and are derived from the basic inch 
dimensions ( 1 inch = 25.4 mm). 

• 

• 

• 

• 

• 

Inch Dimension Equivalents in Millimeters 

Inch mm Inch mm Inch mm 

.09 2.3 .31 7.9 1.31 33.2 

.190 4.8 .402 10.2 1.94 49.2 

.250 6.3 .94 23.8 3.12 79.2 

.270 6.8 1.18 29.9 3.68 93.4 

Typical Photocathode Spectral Response Characteristics 
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Typical Variation of Photocathode 

Sensitivity Along Tube Length 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED By INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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Typical Variation of Photocathode Sensitivity 

Across Projected Width in Plane of Grill 

SPOT SIZE: I MM DIA APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
.CATHODE WIDTH PROJECTED NORMAL TO PLANE OE GRILL. 

I0Oti   , •• f VARIATIONS CAUSED 
I By INTERCEPTION 
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Typical Sensitivity and Current Amplification e Characteristics 

• 

• 

• 

• 

• 

SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E BETWEEN 
CATHODE AND DYNODE No.1; 1/10 OF E FOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/10 OF E BETWEEN DYNODE No.9 AND ANODE. 
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Typical Effect of Magnetic Field on Anode Current 

suPPLr VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROviD,NG / ICI OF 
E BETWEEN CATHODE AND DYNODE No , i/I0 OF E FOR EACH 
SUCCEEDING DYNODE STAGE. AND 1/10 OF E BETWEEN DYNODE 
No 9 AND ANODE 

omoTOCATHOOE IS FULLY ILLUMINATED 
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF Tun 
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE 

TOWARD TUBE BASE. 
TuBE IS DEGAUSSED PRIOR TO TEST AND IS AGAIN DEGAUSSED 

BEFORE FLUX DIRECTION IS CHANGED 
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Typical Variation of Sensitivity as Tube is 

Rotated with Respect to Fixed Light Beam 

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE 
ZERO- DEGREE ROTATIONAL POSITION OF 

BY A COLLIMATED LIGHT BEAM PERPENDICULAR 
FILLING THE PLANE OF THE GRILL. 

TUSE MOUNTED VERTICALLY WITH ALLOWANCE 
ABOUT MAJOR TUBE AXIS. 

ROTATIONAL POSITION (TOP VIEW) CLOCKWISE 
ROUT ORAL POSITION ( TOP VIEW) CCUNTERCLCCKWISIE 
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ICONOSCOPE 
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 ± 10% 
Current   0.6 

ac or dc volts 
amp 

Direct Interelectrode Capacitances ( Approx.):' 
Grid No.1 to All Other Electrodes . . . 7.5 • . p4xf 
Sigoml Electrode to All Other Electrodes 

ano External Shield 5 . . mpf 
Focusing Method   Electrostatic 
Deflection Method   Elcctroctatic 
Image Sire ( 4 x 3 aspect ratio)   1.4" Diagonal 
Overall Length  9" ± 1/4" 
Seated length   8-1/4" t 1/4" 
Maximum Diameter  2-1/4" 
Mounting Position   Any 
Cap   Recessed Small Cavity 
Ease   Medium-Shell Diheptal 12-Pin 

Basing Designation for BOTTOM VIEW   14L 

Pin 1 - Heater 
Pin 2- Cathode 
Pin 3 - Grid No.1 
Pin 4 - Internal 

Connection - 
Do Not Use 

Pin 5- Grid No.3 
Pin 7- Deflecting 

FLIectrode 
DJ3 

Pin Pl - Deflecting 
Electrode 

DJ4 

DIRECTION OF LIGHT 
INTO END OF BULB 

Pin 9- Anode No.2, 
Grid No.4 

Pin 10- Deflecting 
Electrode 

DJ2 

Pin 11- Deflecting 
Electrode 

Pin 12- Internal 
Connect ion-
Do Not Use 

Pin 14 - Heater 
Cao - Signal 

Electrode 

Maximum Ratings, Design-Center Values: 

SIGNAL- ELECTRODE VOLTAGE  900 max. . . . volt 
GRID-No.4 A, GRID-No.2 VOLTAGE . 900 max. . . . volt 
GRID-No.3 VOLTAGE   450 max. . . . volt 
GRID-No.1 VOLTAGE: 

Negative bias value   100 max. . . . volt 
Positive bias value   0 max. . . . volt 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect 

to cathode . 125 max. . . . volt 
Heater positive with respect 

to cathode . 10 max. . . . volt 
AMBIENT TEMPERATURE   40 max. . . . ° 
MOSAIC ILLUMINATION   50 max. foot-candle 

a  With external shield. 

APRIL 15, 1947 TUUDEPARTNŒNT TENTeTIVE DATA 
FAZIO CO.PORATION Of hAtreICA, NAttISON. WIWI 11151.1 
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ICONOSCOPE 

Typical Operation: 

Signal-Electrode Voltage •  800 . . . . volts 
Grid-No.4 6 Grid-No.2 Voltage 800 . . . . volts 
Grid-No.3 Voltage for Focus . : • 125 to 250 . . . volts 
Grid-No.1 Voltage   Adjust for best picture 
Max. Grid-No.1 Voltage for 

Picture Cutoff . . -75 volts 
Max. Deflecting Voltages ( Peak- to- Peak)': 

DJ1 A DJ2 ( Vertical) 120 volts 
DJ3 A DJ4 ( Horizontal)   100 volts 

Min. Peak- to-Peak Blanking Voltage 30 volts 
Signal-Output Current ( Approx.) . . 0.025 µam0 

Output Resistor ( Approx.)   1.0 megohm 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance . . . 
Resistance in any Deflecting-

Electrode Circuit° . . 

1.0 max. 

5.0 max. 

megohm 

• megohms 

• To scan p iCture of La . diagonal Pi x 3 aspect rat i0). 

- It is recommended that the deflecting-electrode- circuit resistances be 
approximately equal. 

The SPECTRAL SENSITIVITY CHARACTERISTIC curve 
for the 5527 is the same as that shown 

for Type 1850-A. 

APRIL 15, 1947 VeREDEPARTMENT TENTATIVE DATA 
RAM COEPOItATION Or AMERICA. tuellS0«, NEW JERSEY 
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ICONOSCOPE 

1.4-M1N. DIA. 

1/4"R. 

SIGNAL ELECTRODE 
'RECESSED SMALL CAVITY CAP 

MEDIUM- SHELL D1HEPTAL 
12- PIN BASE 

2 VMAX. 

I MOSAIC 

It J r AULB WI LL NOT DE VI AT E MORE THAN 2° IN ANY 

DIR ECT ION FROM TH E PERPENDICULAR EREC TED AT THE 

CENTER OF BOTTOM OF TH E BASE . 

THE PLANE THROUGH THE TUBE AXIS AND BASE-PLUG KEY 

MAY VARY FROM TH E PL AN E THROUGH THE TUBE AXIS AN D 

SIGNAL ELECTRODE TERMIN AI AY AN ANGUL AR TOLERANCE 

( MEASURED ABOUT THE TUBE AXI S) OF 20 ° . SIGNAL 

ELEC TRODE TERMINAL IS ON SAME SI DE AS BASE-PLUG 

KEY. 

DJ I AND DJ 2 ARE NEARER THE MOSA IC; DJ 3 AND DJ 4 

ARE NEARER THE BASE. WITH DJ I POSI TIVE WITH RE-

SPEC T TO D22, THE SPOT IS DEFLECTED TOWARD PIN 5. 

WITH DUS POS ITIVE WITH RESPECT TO DJ 4, THE SPOT 

1 S DE FLEC TED TOWARD PI NS I AN D 2. WI TH DJ I AN D 

DJ 2 USED FOR VERT ICAL DEFLECT ION, THE VERTIC AL 

Axi s OF THE SC ANNED AREA OF THE MOSAIC IS PARALLEL 

TO VER TI CA L PL AN E THROUGH PI NS 5 AND 12 WIT HIN 

±I5° . THE ANGLE BETWEEN THE SCA NN ING DIREC TION 

PRODUCED BY DJ 3 AND DJ 4 AND THE SCANN ING DIRECTION 

PRODUCED BY DJ 1 AND 0.11 IS m(1" 3n . 
92C5-6803 

TUBE DEPARTMENT 
RADIO CORPORATION OF »AMC& NAR.SON. NEW JERSEY 

CE-6803 
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Gas Phototube 
SIDE-ON TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length'  13/16" 
Minimum projected width'   5/8' 

Direct Interelectrode CapacItance(Approx.) 26 µµf 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode   1-5/8" t 3/32" 
Maximum Diameter   1-9/32".. 
Operating Position   Any 
Weight ( Approx.)   0.9 oz.. 
Bulb   T9 
Socket  Cinch No.8JW1, or equivalent.. 
Base   Intermediate-Shell Octal 5-Pin Arrangement 1,-. 

(JEDEC No.85-10) 
'J— Basing Designation for BOTTOM VIEW   

DIRECTION CW LIGHT 

Pin 1- No Connection 
Pin 2- No Connection 
Pin 4- Anode 

Pin 6- No Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating 1 Rating 11 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)  80 max. 100 max. volts 
AVERAGE CATHODE-CURRENT 

DENSITYb . . . .   60 max. 30 max. µa/sq. in. 
AVERAGE CATHODE CURRENTb • 6 max. 3 max. pa 

AMBIENT TEMPERATURE  75 max. 75 max. °C 

Characteristics: 

With an anode- supply voltage of go 
volts unless otherwise specsfsed 

Min. Median Max. 
Sensitivity: 

Radiant, at 4000 
angstroms  0.13 

Luminous:e 
At 0 cps   75 135 205 ya/lumen 
At 5000 cps  
At 10000 cps   

- amp/watt 

- 124 - µa/lumen 
- 108 - ma/lumen 

.1-Indlcates a changa 

elle• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.1 

DATA 1 

3-61 



5581 

Mtn. Median Max. 

Gas Amplification Factord. - - 5.5 
Anode Dark Current   0.05 

Minimum Circuit Values: 
With an anode-supply 

voltage of 8o or less loo volts 

DC Load Resistance: 
For dc currents above 
3 ma   0.1 min. megohm 

For dc currents below 
3 ma   0 min. megohms 

For dc currents above 
1 µa   2.5 min. megohms 

0.1 min. megohm 

For dc currents below 
1 µa   

ma. 

e On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 10 seconds maximum. 

C For conditions where the light source, is a tungsten- filament lamp 
operated at a color temperature of 2870. K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement. a light input of 0.1 lumen is used. For the 5000- and 
10.000- cycle measurements, the light input isnarled sinusoidally about 
a mean value of 0.015 lumen from zero to a maximum of twice the mean 
value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tun9sten-filament lamp operated at a color temperature of 
20700 A, the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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19 BULB 

PHOTOCATHODE 

I 316"MAX. 
DIA. 

5,8 
" 

MIN. 

131 2 1/2 " 
MAX. 

INTERMEDIATE- 3 I/16" 
SHELL OCTAL MAX. 
5-PIN BASE, 

ARRANGEMENT I, 
.IEDFC N2 
B5-10 

I 9/32' MAX. 

DIA. 

PHOTO-
CATHODE 

92CM- 6137R3 

(1) RADIO CORPORATION OF AMERICA 
Electron Tube Dnusion Harrison, N. J. 

DATA 2 

3-61 



5581 

AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE 15 A TUNGSTEN-FILAMENT :-
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870. K. 

. ..¡. . . . 
o 

ANODE MICEVDAMPERES 

92CM-6822R1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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GAS PHOTOTUBE 

Ill, Por sound reproduction inuoluiné a dye-11Adge swum! track 
-; ............ PONSE 

in conjunction with an incandescent liéht source 

DATA 

General: 

Spectral Response  S-4 
avelength of Maximum Response   4000 t 500 angstroms 

,athodo; 
Shape Ge.icflindric3 1 
Minimum projected lcngth .  5/8" 
Minimum projected width . 

Direct Interelectrode Capacitance  1 Mg f 
Overall Length   1-21/32" t 1/16" 
cated Length  1-13/32" t 1/32" 
ength from Center of Useful Cathode red 
to Plane A-A' (See Dimenslonal Outline). . 11/16" t 1/16" 

Maximum Diameter   0.890" 
Weight ( Approx.)   0.4 oz 
Mounting Position  Any 
Terminals: 

Recessed cap   JETEC No.J1-23 
Protruding cap   JETEC No.J1-24 

Basing Designation   2AQ 

Recessed} Anode 
Cap 

DIRECTION OF LIGHT: 
INTO CONCAVE SIDE 

or CATHODE 

Maximum Ratings, Absolute Values: 

NODE-SUPPLY VOLTAGE ( DC or Peak AC) . 100 max. volts 
AVERAGE CATHODE-CURRENT DENSITY° . . . 20 max. mamp/sq.in. 
AVERAGE CATHODE CURRENT°   2 max. gamp 
AMBIENT TEMPERATURE  75 max. oc 

Characteristics, At go Volts on Anode: 

Min. Median Max. 

Protruding} 
Cap Cathode 

ensitivity: 
Radiant, at 
4000 angstroms . - 0.12 - mamp/µwatt 

Luminous:à 
At 0 cps   80 120 175 µamp/lumen 
At 5000 cps  _ 110 - µamp/lumen 
At 10000 cps   - 96 - mamp/lumen 

as Amplification Factor   - - 5.5 
Anode Dark Current 

ca 25°C  - - 0.05 mamp 

* On plane perpendicular to indicated direction of incident light. 

See next page. .-Indicates a change. 

12-56 
TUBE DIVISION 

1*010 C000.nou O*Mi1lCA HA•lriSON NEW 01Mo 

DATA 

•11. 
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GAS PHOTOTUBE 

Minimum Circuit Values: 

With anode- supply voltage of do or less 

DC Lead Resistance: 
For dc currents above 
3 gamp   0.1 min. megohm 

e 
For dc currents below 

0 min. megoh 
For dc currents above 

2.5 min. megohms 
For dc currents below 

0.1 min. megohm 

o 

3 p.amP 

1 gamp 

1 .*amp 

cAv.eti;eedwir,pevneranaonaye-isnutpeprIvyalvoirt 30e tesccliiiletem:xCu8mi volts. val ue may be 

For conditions where the light source is a tungsten- filament lamp oper 
ated at a color temperature of 2870 0x. A dc anode supply of 90 volts 
and a 1-megohm load resistor are used. For tne 0-cycle measurements, a 
light input of 0.1 lumen is used. For the 5000- and 10000-cycle measure-
ments, the light input is varied sinusoidally aoout a mean value of 
0.015 lumen from zero to a maximum of twice the mean. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

and 
FREQUENCY-RESPONSE CHARACTERISTICS 

of Gas Phototubes 
are shown at the front of this Section 

.38e±.004" 
Jart.015â 

I rl 
,2 /32 

„ 
tAb 

1-A 

PHOTOCATHODE 
TERMINAL--' 

CAP 
JETEC N2JI-24 

DIRECTION— 
OF LIGHT 

.ebemooL 
.1-JUr 
- -.40tet.010" 

ANODE 
TERMINAL 

CAP 
JETEC NTJI-23 

.aggemex,J 
A-A'.PLANE PERPENDICULAR 

TO AXIS OF TUBE 920.4-4818R3 

14;o1A 
.031"tAW 

volts 

12-56 DATA 
TUBE DIVISION 

1.010 CORPORMION O AME.CA n.R ,SON NEW /E.? 
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AVERAGE ANODE CHARACTERISTICS 
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ANODE MICROAMPERES 
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Gas Phototube 

SIDE-ON TYPE HAVING S-4 REÇP0NSE 

DATA 

General: 

Spectral Response S-4 
Wavelength of Maximum Response   4000 t 500 angstroms 
Cathode: 

Shape Semicylindrical 
Minimum projected length.  11/16" 
Minimum projected width&   7/16" 

Direct Interelectrode Capacitance ( APprox  )   2 Me 
Maximum Overall Length   2-13/32" 
Maximum Seated Length  1-15/16" 
Seated Length to Center of Cathode   1-1/4" t 3/32" 
Max;mum Diameter   0.669" 
Operating Position  Any 
Weight ( Approx.)   0.3 oz.. 
Bulb   T5-1/4 
Socket   Amphenol No.78S3S-T, or equivalent.. 
Base   Small-Shell Peewee 3-Pin (JEDEC No.A3-1).-

Basing Designation for BOTTOM VIEW   2F 

DIRECTION OF LIGHT 

Pin 1 - No Connection 

Pin 2- Anode 

Pin 3 - Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC). . . . • 80 max. 100 max. volts 

AVERAGE CATHODE-CURRENT 
DFNSITO . . . . . . . • 40 max. 20 max. ma/sq. in. 

AVERAGE CATHODE CURRENTb • 4 max. 2 max. ma 
AMBIENT TEMPERATURE. . . • 75 max. 75 max. PC 

Characteristics: 

With an anode- supply voltage of go 
volts unless otherwise specified 

Min. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms   
Luminous:e 

At 0 cps   
At 5000 cps  
At 10000 cps   

- 0.13 - amp/watt 

75 135 205 ma/lumen 
- 124 - ga/lumen 
- 108 - ma/lumen 

..Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 1 
3-61 
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Min. Median Max. 

Gas Amplification Factord. . 5.5 
Anode Dark Current at 25° C. 0.05 

Minimum Circuit Values: 
With an anode-supply 
voltage of Ro or less zoo volts 

DC Load Resistance: 
For dc currents above 

For dc currents below 
3 pa  0.1 min. megohm fib 
3 µa  0 min. megohms 

For dc currents above 
1 eia  2.5 min. megohms 

For dc currents below 
1 Ma  0.1 min. megohm 

11) e On plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. 

• 

For conditions where the light source is a tungsten- filament lamp 
operated at e color temperature of 28700 K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement. a light input of 0.1 lumen is used. For the 5000- and 
10,000- cycle measurements. the light input is varied sInusoldally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
sourçe is a tungsten- filament lamp operated at a color temperature of 
2870. X, the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 5581 also applies to the 5583 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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PHOTO-
CATHODE 

T 54 BULB 
SMALL -SHELL 

PEEWEE 
3- PIN BASE 

JEDEC N2 
A3-I 

92CM- 6053R5 

.669" MAX. 
DIA. 

7/18" M I N. 

2 

IS46 

MAX. 

(IA RADIO CORPORATION OF AMERICA 
Ilia, Electron Tube Division Harrison, N. 

DATA 

3-61 
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Gas Ph ototube 
SIDE-OH, TWIN-UNIT TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response  S-4 
Wavelength of Maximum Response 4000 i 500 angstroms 
Cathode ( Each): 
Shape ,)uarter-Cylindrical 
Minimum projected ..,rigth il 1-3/16" 
Minimum projected width°   1/4" 

Direct Intereiectróde CapacItanLes ( Approx.): 
Cathode to cathodeb  1  8 µµf 
Cathode to anodeb  1  6 µµf 
Anode to anoded  0  4 mm f.... 

Max.mum Oven!' Lennth   
Maximum Seated Length  3-3/8" 
Seated Length to Center of Cathode   2-1/8" ± 3/32" 
Maximum Diameter   1-3/16" 
Operating Position  Any 
Weight ( Approx.)   1.1 oz ...-
Bulb   19 
Socket  Amphenol No.77-MIP-4-1, or equivalent -.-
Base  Small-Shell Small 4-Pin (JEDEC No.A4-5) 

Basing Designation for BOTTOM VIEW  4BG 

Pin 1- Photocathode 
of Unit No.2 

Pin 2 -Anode of 
Unit No.2 

Pin 3 - Anode of 
Unit No.1 

Pin 4 - Photocathode 
of Unit No.1 

DIRECTION OF LIGHT 

Maximum Ratings, Absolute-Narimum Values: 

Values are for Each Unit 

Rating I Rating II 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   80 max. 100 max. volts 

AVERAGE CATHODE-CURRENT 
DENSITYb   20 max. 10 max. ma/sq.in. 

AVERAGE CATHODE CURRENTb . .   4 max. 2 max. ga 
AMBIENT TEMPERATURE  75 max. 75 max. oc 

.-Indicates a change. 

0 RA.. CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. I. 

DATA I 
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....Characteristics: 

Values are for each unit with 
an anode- supply voltage of go 
volts unless otherwise specified 

Min. Median Man. 

.1ersit:vity: 
Padiant, at 4000 .1ngstroms. . - 0.12 amo/Natt 
Luminous: f 

0 -.;)-.   HU 1z6 1 µ , / I ürnen 
4t 590r cc-  - 110 4 1 i ! rirt5•n 

- 96 u t/lumen 
es 

1.1‘, 2.0 
, 1 . . . 

Minimum Circuit Values: 

Values are for Each Unit 

Pito an anode- supply 
voltage of 8o or less too volts 

DC Lo7:1 rfeslstjflcu: 
For dc currents above 3 p.a. . 0.1 min. - megobm 
For dc currents below 3 µa. . 0 min. - megohm 
For dc currents above 1 µa.. metlob ,,s 
For dc currents below 1 µa. . 

a On plane perpendicular to inticated Jirection of incite ," 1 

b with anodes .; rounded. 

C F ,n,. 5,rn other unit grounJed. 

d ;roun]sa. 

e  intery T I of 30 secOnls in inum. 

f . 4.•••re the lidnt source is a tuntsten-filament uf 
.r temperature of 28 ,0° r. A J._  

volt. TT, load star are use]. Fou LP, •, r 
ment, a 1, . input of 0.04 lumen is use). co" on. ' 
Cycle ,neisure.rent,, One 1 i et input is rar1,1 ,¡ nu -. pi, i• • • , . 
value of ,., 15 lumen from : ern) t onmuie,c. of [hi:, ,,,,• re . 

g One ratio of luminous sensitivity at an anvil-Tupply rOlfje of ge 
eolt to luminous sensitIvity at an anc ,upply rhIlt•Te of 25 volt,. 
IT e h.. ase, sensitivity is odtained under conditions ehere tne lign! 

. a tuns ten- f i 1 ornent lamp operate] at a color tempe rature 
'ne 1, ; nt input i, 0.04 lumen. vItre lout res, . f.ar r.a'. I 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 5582 also applies to each unit of the 5584 

• 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. 1. 
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PHOTO-
CATHODES 

T9 BULB 

1/8 MAX. 

BASE 
JEDEC N2 
A4-5 

I 3/,‘ MAX. 

DIA. 

I 3/8:MIN. 

34:8MAX. 

23/32' 

PHOTO-
CATHODES 

92CM— 456IR4 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 

3-62 
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5652 

Vacuum Phototube 

• COMPOSITE- ANODE-CATHODE, SIDE-
ON TYPE HARING S-4 RESPONSE 

DATA 

General: 

Spectral Response  •-,1 
Wavelength of Maximum Response  4000 ± 500 angstrom:. e Cathode: 

Shapo  Flat 
Minimum projected length+,   
Minimum projected width°  1/4" 

Direct Interelectrode Capacitances ( Approx.): 
Between base pins 4 and 8 (Cil   1 pp f 
Balancing capacitance ( C2 )b   1 ppf 

eCapacitarce Difference between ni and 0.3 max. 40 
Maximum Overall Length  I 
Maximum Seated Length   2-5/16" 
Seated Length to Center of Cathode  1-5/8" i 3/32" 
Maximum Diameter  1-9/32" 
Operating Position  Any 
Weight ( Approx  )  1 oz -.-
Bulb T9 
Socket  Cinch No.8JM-1, or equivalent..._ 
Base  Intermediate-Shell Octal 5- Pin, Arrangement 1 

(JEDEC Group 1, No.85-10( Non-hygroscopic 
Basing Designation for BOTTOM VIEW  2AB 

DIRECTION OF LIGHT 

Pin 1- No Internal 
Connection 

Pin 2- Balancing 
Capacitance 

Pin 4- Anode or Photo-
Cathode 

• 

Pin 6 - N0 Internal 
Connection 

Pin 8 - Anode or 
Photocathode 

Maximum Ratings, Absolute- Maximum Values: 

:,NODF-SUPPLY VOLTAGE ( DC or Peak AC). . . 250 max. volts 
AVERAGE CATHODE-CURRENT DENSITYc  30 max. palsg.in. 
AVERAGE CATHODE CURRENTc  4 max. Pa 

ami AMBIENT TEMPERATURE   75 max. °C 

111, Characteri stics: 

With an anode- supply voltage of 250 volts 
Yin. Median Max. 

Sensitivity: 
Radiant, at 4400 angstroms.   
Luminousd   

eRatio of Cathode Luminous 
Sensitivities 

Anode Dark Current at 25° C . . 

- 0.044 amp/watt 
19 45 70 pa/lumen 

0  42 1.0 2.4 
0.01 pa 

.e—In/lcates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 

3-62 
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8 On plane perpendicular to indicated direction of incident light. 

b Measured between pins 2 and K. 

C Averaged user any interval of 30 Seconds maximum. 

d For conditions where the light source is a tungsten- filament lamp opera-
ted at a color temperature of 2870 0 K. A 1-megohm load resistor and a 
light input of 0.02 lumen are used. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

TYPICAL CIRCUIT 

I 34:MAX. 

1/4  MIN.-

411N. 

T9 BULB 

BASE 
JEDEC N2 
B 5— 10 

I 9/32 MAX. 
DIA. 

ANODE OR 
PHOTO— 
CATHODE 

TO 
AMPLI-

FIER 

92CS-6894Fei 

141"KAIN. 

2 5V1; 

MAX. 

2 7/8' 

MAX. 

PHOTOCATHODE OR 
ANODE 

92GS-1,8891;1 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Hanson, N 1 
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TYPICAL OPERATION CHARACTERISTICS 

With AC Voltage Applied Between the Two Electrodes 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870e K 
LOAD RESISTANCE ZERO 
DASHED CURVE 0 STATIC CHARACTERISTIC FOR ONE 

ELECTRODE WITH 0.1 LUMEN 
DASHED CURVE 0 STATIC CHARACTERISTIC FOR OTHER 

ELECTRODE WITH 0.1 LUMEN 
CURVE 0 OPERATION CURVE OBTAINED FROM STATIC 

CURVES A ES B , OTHER OPERATION CURVES 
OBTAINED SIMILARLY 

  a 

 ;Le 

92CM— 689501 

INSTA7s,ta NE C,,,J S • 

e RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA 

9-63 
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Vacuum Phototube 
SIDE-ON TYPE HAVING S-4 RESPONSE 

DATA 

General: 

Spectral Response  S-4 
Wavelength of Maximum Resoonse  4000 ± 500 angstroms 
Cathode: 

Shape semicylindrical 
Minimum projected length°   13/16" 
Minimum projected widtha  5/8" 

Dire,t Intereleornde Crlar t3 ,,CP ( ArDr7',.) 7 A muf 

Maximum Overall Length  3-1/16" 
Maximum Seated Length   2-1/2" 
Seated Length to Center of Cathode  1-5/8" ± 3/32" 
Maximum Diameter  1-9/32" 
Gperaling Position  Any 
Weight ( Abprox  1  0  9 oz -> 
Bulb 19 
Socket  Cinch No.8JM-1, or equivalent 
Base  Intermediate-Shell Octal 5-Pin, Arrangement 1 

No.B5-10) 
Basing Designation for BOTTOM VIF  3J 

DIRECTION OF LIGHT 

Pin 1 - No Internal 
Connection 

Pin 2 - No Internal 
Connection 

Pin 4 - Anode 
Pin 6- No Internal 

Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Max;mum Values: 

ANODE-SUPPi ')LTAGE 
(DC or Pea,' AC)   250 max. volts 

AVERAGE CATHODE-CURRENT DENSITY C. . 25 max. ma/sq. in. 
AVERAGE CATHODE CURRENTb  5 max. 
AMBIENT TEMPERATURE   75 max. oc 

Characteristics: 

Wsth an anode- supply voltage of 250 volts 

Men. Median Max. 

Sensitivity: 
Radiant, at 4000 angstroms. . - 0.044 - amp/watt 
Luminousc   20 45 100 ma/lumen 

Anode Dark Current at 25° C .   - - 0.25 ma 

..Ingicate, a change. 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 

3—o2 
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a Cr plane perpendicular to indicated direction of incident light. 

Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is a tungsten— filament lamp 
operated at a color temperature of 28700 K. A 1 —megohm load resistor 
and a light input of 0.1 lumen are used. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at front of this section 

DIMENSIONAL OUTLINE 
shown under Type 5581 also applies to the 5653 

AVERAGE-ANODE-CHARACTERISTICS CURVE 
shown under Type 929 also applies to the 5653 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5819 
Photomultiplier Tube • 10- Stage, Head- On Type Navin° 

S-11 Spectral Response 
For use in the detection and measurement of nuclear radiation 
and other applications involving low-level light sources 

GENERAL 
Spectral Response   S-11 

e Wavelength of Maximum Response   4400 ± 500 X 

Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area   2.2 in2 ( 14.1 cm2) 

Minimum diameter   1.69 in ( 4.3 cm) 

Window   Corning° No.0080, or equivalent 

e Shape   Convexo-Concave 

Index of refraction at 4360 angstroms   1.523 

Dynodes: 

Substrate   Nickel 

Secondary-Emitting Surface   Cesium-Antimony 

Structure  Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   4.2 pF 

Anode to all other electrodes   6.5 pF 

Maximum Overall Length   5.81 in ( 14.8 cm) 

Seated Length   4.88 ± 0.19 in ( 12.4 ± 0.5 cm) 

Maximum Diameter   2.31 in ( 5.9 cm) 
Bulb   T16 

e Base   Medium-Shell Diheptal 14-pin 
(JEDEC No.B14-38) Non-hygroscopic 

Socket   Eby ' No.9709-7, or equivalent 

Magnetic Shield   JANc No.S-2004, or equivalent 

Operating Position   Any 

S Weight (Approx.)   5.2 oz ( 174 g) 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   1250 max. V 

Between anode and dynode No.10   250 max. V 

e Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   300 max. V 

Average Anode Current °   0.75 max. mA 

Ambient Temperaturef   75 max. °C 

nurpin Electronic DATA 1 
11 • Le, 



5819 
CHARACTERISTICS RANGE VALUES 
Under conditions with dc supply voltage (E) across a voltage 
divider providing 1/6 of E between cathode and dynode No.1; 
1/12 of E for each succeeding dynode stage; and 1/12 of E 
between dynode No.10 and anode. 

With E = 1000 volts ( Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

angstroms   — 8x104 — A/W • Radiantg at 4400 

Luminoush ( 2870° K) 10 100 300 A/1m 

Cathode Sensitivity: 

Radiant' at 4400 
angstroms   — 0.040 A/W 

Luminousk ( 2870° K) 4x10-5 5x10-5 A/1m e 
Current with blue 
light source"' 
(28700 K -4- C.S. 
No.5-58)   4x10-8 A 

Quantum Efficiency 
at 4200 angstroms . 11.5 % 

Current Amplification 2x106 — 

Anode Dark Current" 6x10-9 4x10-8 A 

Equivalent Anode 

Input"   
{ — 3.7x1043P 2.5x10- 12p W 

2x10-9 lm Dark Current 3x10-10 

Inputcl   { — 1.7x10- 12 
— 2x10-15r — W lm 

Equivalent Noise 

e Made by Corning Glass Works, Corning, NY 14830. • 
Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, PA 19144. 

• Made by JAN Hardware Mfg. Co., Inc., 47-27 36th Street, 
Long Island City, NY 11101. 

e Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recom-
mended. 

g This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 804 lumens e 
per watt. 

h Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 

• 

• 

UUL /fli Electronic 
-DL/LJ Components 

DATA 1 
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58W 
operated at a color temperature of 2870° K and a light 
input of 10 microlumens is used. 

I This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 804 lumens 
per watt. 

Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 200 volts are applied between 

cathode and all other electrodes connected as anode. 

e Under the following conditions: Light incident on the 

cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness—Manufactured by 

the Corning Glass Works, Corning, NY 14830) from a tung-

sten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
0.01 lumen and 200 volts are applied between cathode and 
all other electrodes connected as anode. 

^ At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 20 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

P At 4400 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 804 
lumens per watt. 

cl Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K in-

terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the "off" 
period. 

At 4400 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 804 lumens 
per watt. 

TERMINAL CONNECTIONS 

O
The base pins of the 5819 fit a diheptal 14-contact 
socket, such as Eby No.9709-7, or equivalent. The 
socket should be made of high-grade, low-leakage 
material. 
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Components 
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5819 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

+ o 

TO 
REGULATED 
DC POWER 
SUPPLY 

ANODE RETURN 

LOAD 
DYNODE No 10 CONNECTION 

R2 C2 
DY No 9 

C3 
DY No. 

R4 DY No 7  

R 

7 

12 1 

R11 

DY No .6 

DY No 5 

DY No.4 

DY No.3 

2 
DY No. 2 

DY No. 

PliOTOCATIIODE 

7 

• 

e 
9 

10 

  ANODE e 
PHOTO— 
MULTI PL IER 
TUBE 

92LM- 2897 

év CI: 0.06 tiF, 20%, 500 volts (dc working), ce-amic disc 
C2: 0.02 µF, 20%, 500 volts (dc working), ceramic disc 
C3: 0.01 µF, 20%, 500 volts (dc working), ceramic disc 
C4• ' 0 005 µF, 20%, 500 volts (dc working), ceramic disc '  
R1 through R10: 390,000 ohms, 5%, 1/2 watt 
R11: 910,000 ohms, 5%, 1/2 watt 

Leads to all capacitors should be as short as possible to mini-
mize inductance effects. The location and spacing of capacitors. 
is critical and may require adjustment for optimum results. 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1: Dynode No.1 
Pin 2: Dynode No.2 
Pin 3: Dynode No.3 
Pin 4: Dynode No.4 
Pin 5: Dynode No.5 
Pin 6: Dynode No.6 
Pin 7: Dynode No.7 
Pin 8: Dynode No.8 
Pin 9: Dynode No.9 
Pin 10: Dynode No.10 
Pin 11: Anode Do Not Use 
Pin 12: No Connection Pin 14: Cathode 

• 
DY, Pt 

DIRECTION OF RADIATION 
INTO ENO OF BULB 

4M 
Pin 13: Internal Connection-. 

I 

ElICEM Electronic Components 
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5819 
DIMENSIONAL OUTLINE 

• 

e 

e 
BASE 

JEDEC No 814-38 

PHOTOCATHODE 
DIAMETER 

92CS- 723287 

of bulb will not deviate more than 2° in any direction from 

the perpendicular erected at the center of bottom of the base. 

doh The dimensions in millimeters are derived from the basic 
411, inch dimensions ( 1 inch = 25.4 mm) 

• 

• 

Dimensions Inches mm 

A 5.81 max. 147.6 max. 
B 4.88 ± . 19 123.9 ± 4.7 
C 1.69 min. dia. 42.9 min. dia. 
D 2.31 max. dia. 58.7 max. dia. 
E 3.00 ± 1.00 R. 76.2 ± 25.4 R. 
F 2.00 ± .06 dia. 50.8 ± 1.5 dia. 
G .312 7.92 
H .15 ± .05 R. 3.8 ± 1.2 R. 
J .50 R. 12.7 R. 

IMEal Electronic Components 
DATA 3 
1 1-69 



5819 

TYPICAL EFFECT OF MAGNETIC FIELD 

ON ANODE CURRENT 

MAGNETIC FIELD IS PARALLEL TO DYNODE - CAGE AXIS. 

POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 

OBSERVER. 

DYNODE-NA.I-TO-CATHODE VOLTS= ISO 

EACH- SUCCEEDING - STAGE VOLTS , 100 
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

• 

• 

e 

• 

SUPPLY VOLTAGE (E ) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN 
CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH SUCCEEDING DYNODE 
STAGE ;AND 1/12 OF E BETWEEN DYNODE No. 10 AND ANODE 
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5819 

TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE ( E ) 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/6 OF E BETWEEN 
CATHODE AND DYNODE No 1;1/12 OF E FOR EACH SUCCEEDING DYNODE 
STAGE; AND 1/12 OF E BETWEEN DYNODE 143 10 AND ANODE 

TUBE TEMPERATURE . 22•C 
LIGHT SOURCE IS A TUNGSTEN -FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 2870*K 
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5819 

TYPICAL ENI CHARACTERISTICS 

DYNODE - No.1- TO - CATHODE VOLTS . 167 
EACH- SUCCEEDING- DYNODE- STAGE VOLTS . 83 
BANDWIDTH 1 Hz 
LIGHT SOURCE. TUNGSTEN AT 2870' K INTERRUPTED AT 90 Hz TO 

PRODUCE PULSES ALTERNATING BETWEEN ZERO AND FLUX 
VALUE SHOWN FOR ANY GIVEN TUBE TEMPERATURE; "ON" PERIOD 
OF PULSE EQUAL TO "OFF" PERIOD RMS SIGNAL CURRENT . PAIS 
NOISE CURRENT. 

EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS . - 1000 
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5820A 

Image Orthicon 

• MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Outdoor and Studio Pickup. The 5820A is 
Unilaterally Interchangeable with Type 5820. 

DATA 

General: 

Heater, for Hnipotential Cathode: 

• Voltane ( AC or CC) 6  3 + 10% volts 
Carrent at 6.3 volt.  5 0  6 amp 

Direct Interelectrnde Capatilance. 
Anode to all other electrodes . . 12 mmf 

Spectral Response  5-10 
Wavelength of Maximum Response  4500 ± 300 angstroms 
Photocathode, Semitransparent: e Rectangular image (4 x 3 aspect ratio): 

; Useful s;ze of  m=v ,iagenal 
Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a size such that the corners of the rectangle 

just touch the target ring. 

Orientation of. .Proper orientation is obtained when the 

vertical scan is essentially parallel to 

the plane passing through center of face-

plate and pin 7 of the shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting-Coil Length  5" 
Focusing-Coil Length  10" •Alignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil .   . 1/2" 
Operating Position. . . The tube should never be operated in a 

vertical position with the Diheptal-base end up 

nor in any other position where the axis of the 

tube with the base up makes an angle of less than 

200 with the vertical. 
Weight ( Approx  )  1 lb 6 oz e Shoulder Base   Keyed Jumbo Annular 7- Pin 

BOTTOM VIEW' 

• 

Pin 1- Grid No.6 
Pin 2- Photocathode 
Pin 3- Internal Connec-

tion--Do Not Use 
Pin 4- Internal Connec-

tion--Do Not Use 

à See basing diagram on next page. 

Pin 5- Grid No.5 

Pin 6 - Taraet 

Pin 7- Internal Connec-
tion--Do Not Use 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 1 
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5820A 

End Base  Dihectal 14- Pin 
IJEDEC Group 5, No.814-45) 

BOTTOM VIEW 

Pin 1 - Heater 
Pin 2- Grid No.4 
Pin 3- Grid No.3 
Pin 4 - Internal Connec-

tion--Do Not Use 
Pin 5 - Dynode No.2 
Pin 6- Dynode No.4 
Pin 7- Anode 
Pin 8- Dynode No.5 
Pin 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Pin 11- Internal Connec-

tion--Do Not Ilse 
Pin 12- Grid No.1 
Pin 13- Cathode 
Pin 14- Heater 

DIRECTION OF LIGHT , 
PERPENDICULAR TO 
LARGE END Of TUBE 

WHITE INDEX LINE 
ON FACE 

Maximum and Minimum Ratings, Absolute-Nartmum Values: 

PHOTOCATHODE: 
Voltage   -550 max. volts 
Illumination  50 max. fc 

OPERATING TEMPERATURE:  
(If any part of bulb   50 max. oc 
Of bulb at large end of tube 

(Target section)   oc 
TEMPERATURE DIFFERENCE: 35 min. 

Between taraet section and any part 
of bulb hotter than target section. . . 5 max. oc 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value  10 max. volts 
Negative value  10 max. volts 

GRID-No.5 VOLTAGE   150 max. volts 
GRID-No.4 VOLTAGE   300 max. volts 
GRID-No.3 VOLTAGE   400 max. volts 
GRID-No.2 & DYNODE No.1 VOLTAGE   350 max. volts 
GRID-No.1 VOLTAGE: 

Negative-bias value   125 max. volts 
Positive-bias value   0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

ANODE SUPPLY VOLTAGEb   1350 max. volts 
VOLTAGE PER MULTIPLIER STAGE  350 max. volts 

Typical Operation: 

Photocathode Voltage ( Imane Focus). 
Grid-No.6 Voltage ( Accelerator)--

Approx. 75% of photocathode voltage . 

. -400 to -540 volts 

. -300 to -405 volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 



5820A 

F 

• 011r( : In altane . 

e   70 oau!S'.' 

103 gausses 

() to 125 
14r-, to 1 

volt 
volt 
volt 
volts 
voltr. 

Performance Data:f 

With c,nditions ch.rurr , s.ier Typical J,t,,,t:0,,anduith 
camera lens ret to bring the picture highlights one stop 
above the "knee" of the light transfer characteristic 

Min. Average Max. 

Cathode Radiant Sensitivity 
at 4500 angstrom',   0.03 ma/mw 

Luminous Sensitivity  30 60 - ma/lumen 
Anode Current (0C) ma 
Sinnal-Cutrut Current 

(Peak- to-peak)   3 H 24 
Ratio of Peak-to- Peak High-

light Video-Signal Current 
to PMS Noise Current for 
RandwIdth of 4.5 Mc   35:1 

Photocathode Illumination 
at 2870° K Required to 
Prim g Picture Highlights 
('ne Stec-. Above " Knee" 
of Light Transfer 
Characteristic  0.02 0.04 fc 

Pea-to-Peak Response to 
Sguare-Wve Test Pattern 
at 400 TV Lines ner Picture 
Height ( Fer cent of large-
area black to large-area 
white) 35 

Uniformity: 
Ratio of Shading ( Back-

ground) Signal to high-
light Signal   0.12 0.15 

Variation of Highlight 
Signal ( Per Cent .cf 
maximum highlight sinnal)h. 20 25 

Dynode-voltage oil»,: ure croar, under ispiral Ce.e,tion. 

C Humai set 1 ' D3 of 131 g t voltage Is v2 volts fr.,' tdet cutoff. The 
target supply voltage should he adjustably, from -3 to 45 volts. 

d AdjuSt lo give the most uniformly shaded oteture near maximum signal. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N .1 



5820A 

cur - , that a north-see, , 
attracted to the image end of the focusing coil. with the indicator 
located outside of and at the image end of the focusing coil. 

With 5820A operated in croperly adIusted RCA Te -31 camera. 

g measured with amplifier having flat frequency response. 

h Variation of response over scanned area. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I0 RESPONSE 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N .1 
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• 

I DIA. I  -.025 

2.56 
+.12 

.425" 
±.025" 

.040" 
i.00 DIA. 
6 PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

15.20" 

±.25" 

2.00"± .06" 
DIA. 

BASE 
JEDEC GROUP S, 
N2 814-45 

38.5't 

ENLARGED BOTTOM VIEW  

92CM - 8293R3 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT 

1.315"R.MIN. 

I.18S"R. MAX. 

.093"t .003" 
DIA. 

. '25"43' 

SEE NOTE I 

NOTE 1: DOTTED AREA IS FLAT 

OR EXTENDS TOWARD D I HEPTAL-

BASE END OF TUBE BY 0.060" MAX. 

ANNULAR— BASE GAUGE 

ANGULAR VARIATIONS BETWEEN PINS 
AS WELL AS ECCENTRICITY OF NECK 

CYLINDER WI TH RESPECT TO PHOTO-

CATHODE CYLINDER ARE HELD TO 

TOLERANCES SUCH THAT PINS AND 
NECK CYLINDER WILL FIT FLAT-

PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 

OF 0.065" t 0.001" AND ONE 

HOLE HAVING DIAMETER OF 
0.150" t 0.001". ALL HOLES 

HAVE DEPTH OF 0 . 26 5" t 

0.001". THE SIX 0.065" 
HOLES ARE ENLARGED BY 450 

TAPER TO DEPTH OF 0.047". 
ALL HOLES ARE SPACED AT 

ANGLES OF 51 026 1 ± 5, ON 
CIRCLE DIAMETER OF 2.500" 

± 0.001". 

b. SEVEN STOPS HAVING HEIGHT OF 

0.187" ± 0.001", CENTERED 

BETWEEN PIN HOLES TO BEAR 
AGAINST FLAT AREAS OF BASE. 

c. RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM 2.812" DIAM-
ETER AND HAVING HEIGHT OF 

0.126" ± 0.001". 

d. NECK-CYLINDER CLEARANCE HOLE 
HAVING DIAMETER OF 2.200" 

± 0.001". 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 
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ILLUMINATION: 
LIGHT, 

FOR SMALL 
OR 

TUNGSTEN 
WHITE 
—AREA 

FLUORESCENT. 
HIGHLIGHTS. 

LIGHT, DAY— 

UIIIHI 41111111 1111111 11H11 

. 1 I 
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U.UIJI 001 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE — FOOTCANDL ES 

92C S-7296R 2 
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• 
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• 

• 
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5820A/L 

Image Orthicon 
LONG- LIFE NON-DETERIORATING TARGET 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Outdoor and Studio Pickup with Black-and-White TV Cameras. 
The 5820A/L is Directly Interchangeable with the 5820 

and 5820A in All Cameras. 

The 582oA/L is the same as the excett it utilizesa 
longer- life non-deterioratrrsg glass target. 

The tardy, long- life. non-deteriorating, glass target of 
Type 58204/L is characterized by high gain, resitttance to 
'burn- 1n", and th, abscnceof any granular structure. Because 
charge transportation throughthistargetmaterial iselectronic 
rather thae ionic as in ordinary glass targets, theelectrical 
characteristics of the target, such as secondary emission and 
resistivity, are essentially constant and sensitivity of the 

' -table throughout life. 

.-,srtant advantagPs of this target are that the 
undesirable characteristics of scene retention or " sticking 
picture" and raster " burn- in" due to underscanning are signi-
ficantly reduced. The resistance of the 5820A/L to image 
"burn- in" provides a highly desirable operational feature be-

., • - , s, • rbiter or continually 
,nary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA-5820A/L 

Dos 

1. Allow the 5820A/L to warm up prior to operation. 

2. Hold temperature of the 5820A/L within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam- focus  control for best usable resolution. 

. cedition spare 58204/ by operating several hours once 

each month. 

6. Determine proper operating point with target voltage ad-
justed to exactly 2 volts above target cutoff. 

7. Cap lens during standby operation. 

Don'ts 

1. Don't force the 5820A/L into its shoylder socket. 

2. Don't operate the 5820A/L without scanning. 

3. Don't operate a 5820A/L having an ion snot. 

4. Don't use sore beamicurrent than necessary to discharge the 
highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No.6, target, dynodes, and anode during warm-

us 's -andby 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harnson. N 
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Photomultiplier Tube 

• 10-STAGE, HEAD-ON, FLAT- FACEPLATE TYPE HAVING S-I RESPONSE 
1.24- INCH MINIMUM DIAMETER FLAT PHOTOCATHODE 

For Detection and Measurement of Nuclei, Radiation and Other 
Low- Level Light Sources in Portable Scintillation Counters 

GENERAL 

to Spectral Response   S-11 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cs-Sb 
  Flat, Circular 
  1.2 sq In 
  1.24 in 

Window  Lime Glass, Corninga No.0080, or equivalent 

41111 
  Plano-Plano 

1  51 
Dynodes 

• 

• 

• 

  Ni 
  Cs-Sb 

  Circular-Cage 
Direct lnterelectrode Capacitances ( Approx.) 

4  0 pF 
7  0 pF 

Maximum Overall Length  4.57 in 
Seated Length 3  88 0.19 in 
Maximum Diameter  1.56 in 
Operating Position  Any 
Weight (Approx  )  2  2 oz 
Envelope  JEDEC 112 
Base  Small-Shell Duodecal I2-Pin, ( JEDEC No.812-43), 

Non-hygroscopic 
Socket  Ebyb No.9058, or equivalent 
Magnetic Shield . . . . Millenc Part No.80802C, or equivalent.. 

TERMINAL DIAGRAM ( Bottom View) 

r, 7- Ho:< 
Pi : R - I 

— yrIC 

Pin — I ', no 
Pi r — n• r t 

P DTIO 
DY9 6 7 DY8 

DY7 DYE, 

075 2 O DY4 

DY3 I 2 DY2 

DV' K 
DIRECTION OF RADIATION: 

INTO END OF BULB 
I 2 A E 

I rol ..Ke• 
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ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 

Average Anode Currentd 
Ambient Temperaturee  

CHARACTERISTICS RANGE VALUES 

With E - 1000 V ( Except as noted) 
Mtn Vo, 

1250 V 
250 V 
200 V 
300 V 
075 mA 
75 °C 

Sensitivity 
3.6x10 A/W 

0.036 A/W 
10 45 300 A/1m 

turirt-r, 
r 3X10 -5 4.5x10 -9 A/1m 

  2.8x10 -9 A 

Quantum Efficiency at 
4200 angstroms   10 A/lm 

Current Amplification . lx109 
Equivalent Anode-Dark-
Current Input"'   2.3x10-1 °: 2.5x10-9A., 1m 

1 2.8x10 -19" 3.1x10-12" W 
Anode Dark CurrentT 02 . 4.5x10 -9 A 
Dark Current to Any 
Electrode Except Anode 
(at 22°C)  7.5x10 -2 A 

4x10 -12 I.7x10 -11 1m 
Equivalent Noise Input', 

5x10-19P 2.1x10 -19° W 

Anode-Pulse Rise Time'. 2.8x10-9 
Electron-Transit Times. 3.3x10-9 

Made by Corning Glass Works, Corning. Neu. York. 

Made by Hugh H. EltY Citmltan›, 4'701 Germantoun Aienue, Phtladelphia 
Pennsylvania. 

Made by James Millen Manufa , turing Compani, 150 Ex.haner 
Walden 48, Massalhusetts. 

Averaged over anv snterval of SO seconds maxtmum. 

Tube operation at room tenpyrature or brlo. Is ret•ommended. 

This value is calculated fromthe typical value for luminous sensittvIti 
using a conversion factor of 804 lumens per watt. 

Thts value is calculated from the typical value for cathode luminous 
sensittvitv using a comversson factor of 801 lumens per watt. 

Indlcates a ' Icon,. 

RADIO CORPORATION OF AMERICA 
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• 

e 

e 

• 

• 

• 

Under the fol lox ' tag conel ,,,,, nn: The. I • gl. t sou r..• a i 
men, lamp ha n ing a t in..-- glass 1-11,1• I npr. I t is operated at a color 
temperature of 2870 ^K and a I i input of liimicrolumens 

Under the fol Cam ing cone,' t ions: 11, I i ght source. a rungs, fi la-
ment lamp bar..., a. I etne.-g lass eq.". lope. I I is npo•r.,,..1 ol or 
tempe.rature of 211701V. The va I to• of Irgf,r flux ix tl. lamer. and In7 
volt s are app I led between a t hod, itIld a I I Id her el.. , t rode, . tonne, t ed 
as anode. 

Under the fol'flying rondi . I el, in. ' dent he . theolo. 1. trans-
mitted through a blue I It en ra g No.5-7iit. GI,ess ode' 5111 
rI i shed to I 2 stork t hicknexi.-11.enu fa. t na ed by h te Corning Glass 

rks, Corning, New Yor k I from a t tangs, eta - I lament lamp operated at a 
color temperature of 2/1701V. The V•I lue lighe f lux ine Glen, on the 
fi her is 0.111 lumen and 10,7 veal s are appl ied bet we.en ratlaeade and al I 

Mean e at a t ube attire of 22 °C. Dark curt ent ma, be reduced 
by lime caf a ref rigeran . 

Measured with supply vol t age IL) adjust ed to give a luminous senyi t iv i ty 
of 20 amperes per lumen. Dark current is n:ea stared w th no Inc idea, 
light on tube. 

At .1.100 angst ion,. This va lue leul at f rim the rat ing in lumen 
using a conversion fai t or of 801 lumens per yat t. 

Coderrl,. fol lowing coneli inn,: I t age II,/ roan ', hiatus, 22"C 
tube temperature. ex, erna t shield . onnee keel to c at bode, bandwidth t 
tungsten- light ',mere at 0 cane t empeirature of 2870"k a,, terrupt , d at a 
lou .au.lio- frequency produc e in.'dent ., ir., t pol,es a It e.rn a t i tag 
between are,, and the va I tie st t ed. The ' on' t hi. pulse is 
equa I to the " of f• period. 

Measured bet ore, 10 per e en t and 00 per eel, of T111%11,111111 alliblie.ptl toe 
height. Thii. anode- pea 1,e. rise t is primarily a fun., ion of ransi 
t ime, varier ion and is rneia,u red under condt % It h the in. idetat light 
fu I ly I luminat ing the. photocathode. 

The e lee t con eansi t taw is the t taw in, er va t between the a rri va I n f 
delta filar., ion t ight pulse at the entrance window of the tube and the 
t ime at whirl. the out put pulse at II, anode t ermina I reachex peak am -
pl t ode. The t ransi t t ime is measured unde•r [' Land, t tons w it I. t he in-
cident light fu ht, 

Typical Effect of Magnetic Field 
on Anode Current 

UNIFORM MAGNETIC FIELD IS PARALLEL TO DYNODE — CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT TO 

RIGHT WITH BASE DOWN AND BASE KEY TOWARD OBSERVER. 

VOLTS PER STAGE • 100 
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TYPICAL VOLTAGE DIVIDER ARRANGEMENT 

DYNODE Na 10  

—C2 
DYNODE Na 9  

DYNODE No.8 

LOAD 
CONNECTION 

0 

DYNODE No.7 

+ 

TO R 7 DYNODE No.6 
REGULATED 
DC POWER R 
SUPPLY DYNODE No.5 

(SEE NOTE) 
—0 5 DYNOOE No4 

DYNODE No.3 

DYNODE No.2 

DYNODE Nel 

6 7 
5 8 

ANODE 
RETURN 

9 

12 II 

10 

PHOTOCATHODE 

PHOTO — 
MOLT !FLIER 

92LS-1506 

Note: ‘,1,11.1 able: Itt.t (nt•on appros o 1 s 500 and 127,0 tons 

dd. 

CI , (1.111 .. F, I rub:. t t• t dOo 

I (i rr,rkingt — a I tie,- ( 1,1,.,1111• 'It r,, 171,111 I t and 

thsra I i on of po I S... 

91.000 olor.s, 2 stilt I s It t 

fln through III I: .17,000 ” tot:,, I 

RADIO CORPORATION OF AMERICA 
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DIMENSIONAL OUTLINE 

PHOTOCATHODE 
DIAMETER 
124 MIN. 
(SEE NOTE) 

I 

3.88 
± . 19 

4.57 
MAX 

-4-- 1.56 MAX.—. 
DIA. 

- FACEPLATE 

12 BULB 

uu 
DIMENSIONS IN INCHES 

BASE 
JEDEC No 812-43 

92CS-7770o5 

Note: Deviation from flatness within the 1.24- inch di-
ameter area will not exceed 0.010 inch from peak to valley. 

Center line of bulb will not deviate more than 20 in any 

direction from the perpendicular erected at the center of 
bottom of the base. 

0 RADIO CORPORATION OF AMERICA 
Electromc Components and Dmeces Harnson 9 ) 
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Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE N0.1,1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
1/12 OF E BETWEEN DYNODE No.10 AND ANODE 

S
E
N
S
I
T
I
V
I
T
Y
—
A
M
P
E
R
E
S
/
L
U
M
E
N
 
(
C
O
L
O
R
 
T
E
M
P
.
 
2
8
7
0
°
 
K)

 

o
 
 

2
 

e
 

oD
(2
 

N
 

s
e
m
i

-)
 

a
 
c
r
o
o
s
a
 

ru
 

*
M
O
O
N
 

a
O
.
 

r
.
 

e
 

a
5
.
 

1..
) 

S
 
a
a
%

 
ro
 

a
 
s
5
 

N
 

e
 
0
0
 

C
U
R
R
E
N
T
 
A
M
P
L
I
F
I
C
A
T
I
O
N
 

I 

A 
/ 

/ 

I r 

t 
4'. 
i 
‘...„..? 

.. 

2. 
2, 

cc 
2, 

• J 
-bil• 2 

P co o 
, - • 

e ,1_ 

c eil—c* s • .,,— 
er- re 

<,. 
A. 

é ' — de 4•• e ..-. • ..A. .., + • . <, , 
/ e 
• / se .e. 

/ 
• • 
/ 
; , 

_ 
- 

— 
_ 
_ 

500 600 700 BOO 900 1000 1100 1200 
SUPPLY VOLTS (E) BETWEEN ANODE 

AND CATHODE 92LH-1400 

• 

e 

• 

• 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N 1 



6199 

Typical Anode Characteristics 
DYNODE No.1-TO-CATHODE VOLTS • 167 
EACH SUCCEEDING-DYNODE- STAGE VOLTS•83 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT COLOR TEMPERATURE OF 2870 K. 
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Typical Dark Current and EADCI Characteristics 
UMINOuS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE (E) 
ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/6 OF E BETWEEN CATHODE 
AND DYNODE No.I.I/12 OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
1/2 OF E BETWEEN DYNODE No. 10 AND ANODE. 
TUBE TEMPERATURE• 22' C 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 2870. N 
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Typical Time-Resolution Characteristics 
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VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
CATHODE AND DYNODE No.1; 1/12 OF E FOR EACH 

DYNODE STAGE,. AND 1/12 OF E BETWEEN DYNODE 
AND ANODE. PHOTOCATHODE IS FULLY ILLUMINATED. 

TRANSIT TIME 

_ 
....... 

I 
RISE TIME 

- - - 
o 1000 2 3 4 1500 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
92LS-14132 

Typical ENI Characteristics 
DYNODE NO I- TO- CATHODE VOLTS • 167 
EACH- SUCCEEDING- DYNODE- STAGE VOLTS • 83 
BANDWIDTH. I Hz 

LIGHT SOURCE. TUNGSTEN AT 2870* K INTERRUPTED AT 90 Hz TO 
PRODUCE PULSES ALTERNATING BETWEEN ZERO AND FLUX VALUE 
SHOWN FOR ANY GIVEN TUBE TEMPERATURE: "ON" PERIOD OF 
PULSE EQUAL TO "OFF" PERIOD , RMS SIGNAL CURRENT • R MS 
NOISE CURRENT. 
EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS . - 1000 
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Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Blue Filter 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO (/2 
STOCK THICKNESS). 
MAXIMUM FILTER TRANSMISS ON OCCURS AT.. 
4300 ANGSTROMS AND IS 60 PER CENT. 
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Photomultiplier Tube 

10- STAGE, CURVED- FACEPLATE TYPE HAVING S- I0 RESPONSE 

I-11/16 INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

GENERAL 

Spectral Response  
Wavelength of Maximum Response   4500 300 angstroms 
Cathode, Semitransparent   Ag-81-0- Cs 
  Curved. Circular.-

2.2 sq in 
1-11/16 in 

Window Lime Glass ( Cnrninga Nn.00130). or equivalent 
• 1.51 

Dynode Material   
Direct Interelectrode Capacitances ( Approx.) 

4.2 pF 
6.5 pF 

Maximum Overall Length 5  81 in 
Seated Length 4 87  0.19 in 
Maximum Diameter 2  31 in 
Operating Position   Any 
Weight ( Approx.)   5.2 oz 
Envelope   JEDEC 116 
Base . Medium- Shell Diheptal I4- Pin ( JEDEC Group 5 No.814-38), 

Non-hygroscopic 
Socket  Eby' No.9709-7, or equivalent...-
Magnetic Shield  JANc No.S-2004. or equivalent 

S- ID 

ABSOLUTE-MAXIMUM RATINGS 

DC or Peak AC Supply Voltage 
1250 V 
250 V 
300 V..-

Average Anode Currentd   0.75 mA 
Ambient Temperature  75 oc 

TERMINAL DIAGRAM ( Bottom View) 

DY6 

575 5 

DY4 4 

DY3 

DY2 • 14 IC 

DY, K 

DIRECTION OF RADIATION , 
INTO END OF BULB 

077 078 

, 7 ; 

14M 

1,1 hen, 
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CHARACTERISTICS RANGE VALUES 

le 

With E 1000 V ( Except as noted) 

Sensitivity 

Current Amplification. . . 
Equivalent Anode-Dark-
Current lnput h   

Equivalent Noise Input/.   
Dark Current   

Tvp 

5. x 10 4 A/W 

Max-

0.02 A/W 
10 100 300 A/lm 

2x10 6 4x10 -6 A/1m 

5x10 8 A 
- 2.5; 10 6 - 

1.4x10 8 2.5x 10' 8 Im 

With E - 750 V ( Except as noted) 

Sensitivity 

Current Amplification  

4 x 10' 11 1.7x10 18 lm 
7.5x 10' 7 A 

VIn Typ Max 

5.1x108 A/W 

0.02 A/W 
10 A/lm 

2 x 10 -5 'lx 10 -5 Anm 

5 x 10 8 A 
2.5x108 

a \lade b, a,s Mork ,. Corning. New lurk. 

b Made bv thigh II. El, Company, { 7.1 Germantown .‘venue, Phi irdrlpi,r.r II, Pa. 

C %lade by PO, Hardware %Inn., fact ng ornpany, 48-01 Queer, Blvd., Long Island 
rit, i. Nea irk. 

d &veraged orer ar,, in' er va I ond, maximum. For best • tabi 
t he average anode current value shou I not exceed IUU microamperes. 

I ', der the following condit ions. Ti,.  I ight source s a rungs/ f I a, ent 
imp hating a II g 1 a ••• ens elope. It is operated at a color t emperat ore 

of 2fro'h and a ir Olt input of In tdr rol warns Is ti ,ed. 

Under the following condi ti ons• The light ,ource is a tungsten- ft lament 
lamp hastily a I s,e-gla ,s envelope. It t, operated at a color temperature 
of 287o"k. The I ue of light flux 1,11.ul lumen and In7 volts are applied 
',queen cathode and al I other eler , rodes ronneft rd as anode. 

I ', der the f. ' lowing conditions: LI ght incident on the cathode is rans-
mitred through a red- infrared fi It er Combiner inn of Corning C. S. No s. 
1.,7 and 7-54, ass rode No.3482 and 38 -m. respectively— Manufactured 
in t he Corning Class Itorks, Corning, New York I from a ungst en. f i lament 
lamp operated .1, a color t ernper at ut e of 2870°K. The value of I ight flux 

indicates a rhange. 

e 

9 
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incident on the fi [ ter is 0.01 lumen and 11,7 r• .. pplied between 
cathode and all other electrodes connected at anode. 

h At a tube temperature of 2501:. Prior to measurement, tube is stored in 
dark for a period of .10 minutes. Dark entreat ma> be reduced by use of 
a refrigerant. 

I nder the fo I lowing rondit ions ›upplv voltage r F.) is as shown. 25 0C tube 
temperat ure, external shield connected to cathode, bandwidt h I ryr le per 
second. tungsten- light source starolor temperature of 28711"h interrupted a 
at a low audio frequent, to produce incident radiation pulses al t ernat ing 
lie taren zero and the value stated. The " on" period of the pulse i s equal 
to the " off" period. 

5/16 

.150 ...050 
R. 

BASE — 
JEDEC No. BI4-38 

DIMENSIONAL OUTLINE 

" 116 _-.. PHOTOCATHODE 
MAI/1.SFR 

1"16 MIN. 
DIA. 

I.e// R. 

T 16 

BULB 

92C5- 723 2R6 a  2.31 MAX. 

DIA. 

DIMENSIONS IN INCHES 

487 

2 19 

5.8 

MAX. 

Center line of bulb will not deviate more than 20 in any di-

rection from perpendicular erected at the center of bottom of 
th.• has, 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
of Phototube haying S- I0 Response 

is shown at the front of this Section 

TYPICAL ANODE CHARACTERISTICS 
are the same as those shown for Type 6199 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. 



6217 

Typical Sensitivity and Current 
Amplification Characteristics 

S
E
N
S
I
T
I
V
I
T
Y
—
A
M
P
E
R
E
S
/
L
U
M
E
N
 
(C
O
L
O
R
 
T
E
M
P
 
2
8
7
0
°
 
K1
 

Q
 

N
 

n
o

, 
co
 

e
 
-
a
 
 

cr,
 

g
 
N
 
(

n
 
a
g
 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE No. ; 1/12 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 
1/12 OF E BETWEEN DYNODE No.I0 AND ANODE 
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MULTIPLIER PHOTOTUBE 
9-STAGE TYPE WITH S-4 RESPONSE 

For heorillékt-Control Service 

The 6323 ts the same as the 6328 excePt for the following 
Items: 

General: 

Direct lnterelectrode Capacitances ( Approx.): 
Anode to dynode No  9  4.4 pe 
Anode to all other electrodes   6 me 

Maximum Overall Length  3-11/16" 
Maximum Seated Length   3-1/8" 
Length from Base Seat to Center 
of Useful Cathode Area  1-15/16" t 3/32" 

Weight ( Approx  ) 1  6 oz 
Base  Small-Shell Submagnal 11- Pin ( JETEC No.811-88). 

Non hygroçcopic 

I 316*MAX. 

T9 BULB-

CATHODE 

I5 MIN. 

SMALL-SHELL 
SuBMAGNAL 
II- PIN BASE 

JETEC NaBo-66 

DIRECTION 
OF LIGHT 

92CM-6264R3 

— 5/1E'MIN. 

MAX. 

PIN Nel 

CATHODE 

BOTTOM VIEW  

it OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION 

FROM THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF 
THE BASE. 

NOTE: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 
THROUGH PINS No.I AND NO. II AND ME PLANE OF THE 

GRILL WILL NOT EXCEED 6° .  

SEPT. 1. 1955 
TUBE DIVISION 

RADIO CORPORATION OF PARINCA. NAMSON. NEW 111101T 

DATA 





6326-A 
VIDICON 

Por live pickup 
with color or black-and-white TV cameras 

The 6?26-A isam imbroved version of the 626 and is unilater-
ally interchangeable with it. 

DATA 

General: 

Heater, for Uniroteptial Lathode: 
Voltage   6.3 ± 10% . . . . ac or dc volts 
Current   U.b  Imp 

Direct Interelectrode Capacitance:6 
Target ( Signal electrode) to 
all other electrodes  4.5 ggf 

Sre - • • i-,esooe,e  See Curves 
:,:tive Layer: 
useful diagonal of rectangular 

.. (4 x 3 aspect ratio)  0.62" 
Cri.nt,tion of quality rectangle—Proper orientation is ob-

tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane 
passing through the tube axis and short index pin. The 
masking is for orientation only and does not define the 
proper scanned area of the photoconductive layer  

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length  6.25" ± 0.25" 
Greatest Diameter   1.125" ± 0.010" 
Weight ( Approx  )  2 oz 
Operating Positi ,r  Approx. horizontal, or faceplate up 
Bulb T8 
Base Connector Cinch No.54A18088, or equivalent 
Base Small-Button Ditetrar 8-Pin (JETEC No.E8-11) 

Basing Designation for BOTTOM VIEW  8HL 

Pin 1- Heater 
Pin 2- Grid No.1 
Pin 3- Grid No.3 
Pin 4- Internal 

Connection--
Do Not Use 

Pin 5- Grid No.2 
Pin 6- Grid No.4, 

Grid No.5 SHORT 
PIN 

Pin 7- Cathode 
Pin 8- Heater 
Flange- Target ( Sig-

nal Electrode) 
Short Index Pin-

Internal 
Connection--
Do Not Use 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

4: See next page. H.- Ind ¡ Gates a Change. 

7-58 
ELECTRON TUBE DIVISION 

RADIO CORPORATION 01 AMERICA HARRISON, NEW JERSEY 

DATA 1 



/le 

6326-A 

VIDICON 

Maximum Ratings, Absolute Values: 

For scanned area of 2/2" x 3/8" 

350 max. 
350 max. 
350 max. 

GRID-No.5 & GRID-No.4 VOLTAGE 
GRID-No.3 VOLTAGE  
GRID-No.2 VOLTAGE  
GRID-No.1 VOLTAGE: 

Negative bias value  125 max. volts 
Positive bias value  0 max. volts 

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

DARK CURRENT   0.12 max. ma 
PEAK TARGET ( SIGNAL-ELECTRODE) CURRENT .   0.5 max. pa 
FACEPLATE: 

Illumination   1000 max. ft-t 
Temperature  60 max. °C 

Typical Operation: 

Grid No.3 connected to grids No.4 and No.5; scanned area of 
1/2" x 3/8"; faceplate temperature of 3ØO to 35° C 

Faceplate Illumination: 
Constant highlight, for pickup 

from live scenes   2 to 5 ft-c 
Average highlightà, for pickup 

from film  50 to 300 ft-c 
Maximum Target ( Signal-Electrode) 

Voltage required to produce dark 
current of 0.1 pa in any tube". . 100 volts 

Target ( Signal-Electrode) Voltage:t 
For pickup from live scenes. . . . 60 to 80 volts 
For pickup from film . .   20 to 40 volts 

Grid-No.5 ( Decelerator) and Grids-
No.4 & No.3 ( Beam-Focus Elec-
trodes') Voltage   2506 to 300 volts 

Grid-No.2 ( Accelerator) Voltage. .   300 volts 
Grid-No.1 Voltage forpicturecutoff* -45 to -100 volts 
Signal-Output Current:* 

Peak   0.3 to 0.4 pa 
Average  0.1 to 0.2 Pa 

Dark Current: 
For pickup from live scen, 0.1 Pa 

For pickup from film   0.004 pa 
Average "Gamma" of Transfer 

Characteristic for signal-output 
current between 0.02 pa and 0.2 pa. 0.65 

Visual Equivalent Signal-to-Noise 
Ratio ( Approx.)°   300:1 

Minimum Peak-to-Peak Blanking voltage: 
When applied to grid No  1   40 volts 
When applied to cathode  10 volts 

volts 
volts 
volts 

&.à.'*.t.......#. 0: see next vase. ...Indicates a change. 

7-58 ELECTRON TUBE DIVISION 
RADIO C011.0.1iON OF ...MCA. HAMSON, NEW l(ESE? 

DATA 1 



6326-A 

VIDICON e\ eç36%.1 
Field àtrength at Lenter of 

Focusing Coil (Approx  )  40 gausses 
Field Strength of Adjustable 
Alignment Coil°  0 to 4 gausses 

a 

o 

This capacitance, which effectively is the output impedance of the 
6526-A, is increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assembly. The resistive component of the output 
impedance is in the order of 100 megohms. 

Averaged over the , ime e, ere Ty ,reme. 

The target ( signal-electrode) voltage for each 6526-A must be adjusted 
to that value which gives the desired operating dark current. 

Indicated range for each type of service serves only to illustrate the 
operating target- ( signal-electrode-) voltage range normally encountered. 

Beam focus is obtained by combined effect of grids-No.4 6 No.g voltage 
which should be adjustable over indicated range, and a focusing coal 
havinganaverage faeld strength of NO gausses. If desired, grid No.g 
may be operated separately to permit vernier control of focus. under 
such conditions, the instantaneous grid-No.g voltage must always be 
equal to or greater than the grid-No.4 voltage. 

Definition, focus uniformity, and picture quality decrease with 
decreasing grids-No.5 6 No.N a No.g voltage. In general, grids No.5 

No.4 a No.g should not be operated below 250 volts. 

With no blanking voltage on grid No.1. 

Defines as the component of the target ( signal-electrode) current 
after the dark-current component has been subtracted. 

measured with high-gain, low-noise, cascode-type amplifier having 
bandwidthof 5 Mc. Because the noise in sacho system is predominately 
of the high-frequency type, thevisualequivalent signal-to-noise ratio 
is taken as the ratio of highlight video-signal current to rms noise 
current, multiplied by a factor of g. 

The alignment coil should be located on the tube so that its center 
is at a distance of 5-11/16 inches from the face of the tube, and be 
positioned so that its axis is coincident with the axis of the tube. 
the deflecting yoke, and the focusing coil. 

7-58 ELECTRON TUBE DIVISION 
RA010 CORPORATION OF AMERICA, HARRISON, NEW JERSEY 
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6326-A 

VIDICON 

I.125" 
tpld 

.094 « 

MASKED PORTION 
OF FACE 

(SEE NOTE) 

6.25e 

e:°,33°: LO2C 5  

SMALL - BUTTON 
  DITET RAR 
8 - PIN BASE 
JETEC N"E8-II 

92CS - 908IRI 

NOTE: STRAIGHT SIDES OF MASKED PORTIONS ARE PARALLEL TO 

THE PLANE PASSING THROUGH TUBE AXIS AND SHORT INDEX PIN. 

ELECTRON TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON. NEW JERSEY 

CE-9081R1 



6326-A 
SPECTRAL- SENSITIVITY CHARACTERISTICS 

I • I i.. 

CURVE A: FOR EQUAL VALUES OF SIGNAL— 

OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL— OUTPUT MICROAMPERES FROM 

SCANNED AREA OF 1/2 " x 4'8 ". 0.02 

DARK CURRENT (MICROAMPERES). 0.02 

CURVE B: SPECTRAL CHARACTERISTIC OF 
AVFR AGE HUMAN FVr 

CURVE C: FOR EQUAL VALUES OF SIGNAL - 

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870 . K. 
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6326-A 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS da 

-7 - Ile ILLUMINATION: 2870 K TUNGSTEN, UNIFORM OVER 'Pl2101- 
E CONDUCTIVE LAYER. 
=SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 

-1 
< 6 

2 

0.001 

   0954'  
y  

2 466 2 466 2 468 2 460 2 466 
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ILLUMINATION ON TUBE FACE — FOOT-CANDLES 

92C5-9546 

TYPICAL PERSISTENCE CHARACTERISTIC 
. . . . . . 

1 INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES= 
_-_ SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 
r FACEPLATE TEMPERATURE= 30-C APPROX. 
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6326 -A 

TYPICAL CHARACTERISTIC 
I III 11 I I T I I ITITTI 

ILLUMINATION: 2870. K INCANDESCENT. 
HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES = 0.3, 

  SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 

FACEPLATE TEMPERATURE= 30.0 APPROX. 
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6326-A 
TYPICAL DARK - CURRENT CHARACTERISTIC 

1 1 1 1 1 II I 1 ! I I I 11111 

- 

 FACEPLATE  

SCANNED 
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TARGET VOLTS 

ELECTRON TUBE DIVISION 
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1€1 
6326-A 

TYPICAL CHARACTERISTIC 

TARGET VOLTS= CONSTANT 
SCANNED AREA OF PHOTOCONDUCTIVE 

LAYER = 3/8 ' 
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6328 

Photomultiplier Tube 

9-STAGE, sinF-11N TYPE HAVING S-4 RESPONSE 
Far AC- Operated Control Appltrattons Such 

as Automobile- Headlight Control 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 - 500 angstroms 
Cathode, Opaque  Cs-Sb.. 

0  93 in 
MInlrur. ptûj--t ,-,1 ., :tr 0  di in 

Window  Lime Glass, ( Corningb No.0080). or equivalent.-
Dynode Material   Cs-Sb 
Direct Interelectrode Capacitances ( Approx.) 

4.2 pF 
5.5 pF 

Maximum Overall Length   3.12 in 
Maximum Seated Length  2.69 in 
Length 1  56 0.09 in 

Maximum Diameter   1.31 in 
Operating Position   Any 

1   6 oz Weight ( Approx.) 
Envelope   JEDEC T9 
Base . . . Small-Shell Neosubmagnal II- Pin ( JEDEC No 811-104), 

Non- hygroscopic 
Socket  Amphenolc No.78SIIT, or equivalent-.-
Magnetic Shield  Millend No.8080IB, or equivalent'.-

ABSOLUTE-MAX MUM RATINGS 

Peak AC Supply Voltage 

Average Anode Currente   
Ambient-Temperature  

TERMINAL DIAGRAM ( Bottom View) 

Dy6 
Dy5 

Dy4 

1400 V-6-
250 V..-
250 V-
250 
0.1 mA 
75 oc 

Dyy 

Dy6 

Pi n ; - L:;ynct Is- %Q. ; Dy3 Dy9 
Pi n ES - I7,yrole Ir).8 
Pi r - : ynoir- ', rt.'? Dy2 
Pin 1C,--Ano,i, Dy, f K 
:,•.- e e _ -.. -- - DIRECTION OF RADIATION 

....Indicates a change. 

efehi RADIO CORPORATION OF AMERICA 
rlartrnn, rnmnnnont< and flawrac k42rricnn N I 

DATA I 
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6328 

CHARACTERISTICS RANGE VALUES 

airss . 

netwe,n catnode and dye' 

With E - 1000 V dc 

Sensitivity 
Mtn Typ Mar 

- 3.4x 104 A/W 
35 A/lm 41) 

Dark Current to Any Electrode 7.5 x 10-7 A 
- 

With E , Adjustable 60 c/s ac Voltage 

Anode-to-Cathode Voltageg  525 750 990 V 
RW) val ues 

Anode Dark Currenth  - I x 10-7 A • 
At 2.5°(: 

a On plane perpendicular to the indicated direction of incident light and 
passing through the major axis of the tube. 

Made by Corning Glass Works, Corning, New York. 

C Made by Amphenol Electronics Corporation. 1830 South 546 Avenue. Chicago54, 
Illinois. 

d Made by James Millen Manufacturing Company, 150 Exchange Street, Malden 
48, Massachusetts. 

e Averaged over any interval of 30 seconds maximum. 

Under the following conditions: The light source is a tungsten- filament 
lamp having a lime- glass envelope. It is operated at a color temperature 
of 2870.1X and a light input of 10 microlumens is used. 

g tinder the following conditions, 1.ight incident on the cathode is trans-
mitted through a filter ( Corning C.S. No.2-62, Glass Code No.2418 which 
has an effective transmission of luminous flux of 5%-- Manufactured by the 
Corning Glass Works, Corning, New Yoe) from a tungsten- filament lamp 
operated at a color temperature of 2870 k. The value of light flux inci-
dent on the filter is 10 microlumens. Supply voltage 1E/ is adjusted to 
give an anode current of 8 microamperes. 

h 
For conditions same as ( 0 except no radiant flux on photocathode. 

—..Indicates a change. 

• 

e 

• 
;'ATA I RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison, N. J. 



6328 

DIMENSIONAL OUTLINE 

T9 BULB—. 

PHOTOCATHODE 

.93 MIN. 

SMALL- SHELL 
NEOSUBMAGNAL 
II- PIN BASE - 

JEDEC N1811-104 

DIRECTION 
OF LIGHT 

92CS-80213M 

1.19 MAX. DIA. 

—.31 MIN. 

L. 1.31 MAX. DIA. 

e 
—F-

1 
2.69 
MAX. 

3.12 
MAX. 

PHOTO-
CATHODE 

(SEE DETAIL A) 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at the center of 
bottom of the base. 

Note: The maximum angular variation between the planes 
through pins 1 and 11 and the plane of the grill will not 
exceed 6°. 

DIMENSIONS IN INCHES 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N.1. -65 



6328 

DETAIL A 

DY9 

ANODE 

.270 

SHIELD 

BULB 

DIRECTION OF 
INCIDENT 
RADIATION 

PHOTO— 
CATHODE 

REGION OF 
BEST COLLECTION 

92C5-8674R2 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 

WITH TYPE 6328 IN HEADLIGHT-CONTROL SERVICE 

• 

• 

O 

AC 
POWER 
SUPPLY 

—1000 V 

lO ANODE 

TYPE 
t 328 

92C5- 8127R1 

B1 112 R3 114 115 
R6 117 118 119 RIO: 1 megohm, 1/2 watt 

1111: 2 megohms, 1/2 watt 

1112: 5.1 megohms, 12 watt 

1113 B14 1115 R16 
1117 1118 1119 1120: 8.2 megohms, 1,2 watt 

1121: 820,000 ohms, 1/2 watt 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N. J. 

1,41A 3 

12-65 



6328 

Typical Anode Characteristics 

111111111IIIIlliff  
VOLTS/STAGEr100 

E LIGHT SOURCE IS A TUNGSTEN- FILAMENT 
— LAMP OPERATED AT A COLOR TEMPERA 
= TUPE OF 2870* K. 

: 

. . 
: 

-771 

I  
o tg! 

O 
ANODE MILLIAMPERES 

92CM- 8029R2 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



6328 

Sensitivity Characteristics 

AC SINE - WAVE St noPt Y VOLTAGE ( E) ACROSS VOLTAGE DIVIDER 
PROVIDING 1/10 OF E BETWEEN CATHODE AND DYNODE No.1; 1/10 
OF E FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN 
DYNODE No .9 AND ANODE 
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6328 

Variation in Photocathode Sensitivity 
Along Its Length 

SPOT SIZE : 1MM DIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED. 
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40 

20 - 

O 10 15 20 25 30 
DISTANCE ALONG CATHODE FROM END 

OF CATHODE NEARER BASE— MILLIMETERS 92CS-7663R2 

Variation in Photocathode Sensitivity 
Across Its Projected Width in Plane of Grill 

SPOT SIZE : 1MM DIA. APPROX. 
GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

1001— 1  • _H VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRILL 
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6342A 

Multiplier Phototube 
i0-STAGE, SEAD-ON, ELECTROSTATiCALLY FOCUSED 
FLAT- FACEPLATE DYNODE STAGES 

For Detection and Measurement of Nu-
clear Radiation and other Low- Level 
LightSourcesin ScintillationCounters 

DATA 

General: 

Spectral Response  1-11 
Wavelength of Maximum R.si ,   4400 t 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 

Shape  Curved, Circular 
Minimum area 2  2 sq. in. 
Minimum diameter   1.68 in. 
Winaow   (Coining N..0080), 

or equivalent 
Index of refraction  1.51 

Dynode Material   Copper-Beryllium 
Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.10  4.4 pf 
Anode to all other electrodes  7.0 pf 

Maximum Overall Length 5  81" 
Seated Length  4.87" ± 0.19" 
Maximum Diameter 2  31" 
Operating Position   
Weight ( Approx.)   
Bulb  5.2 A1. 0)); 

T16 
Socket   Lorangerb No.2274, or equivalent 
Magnetic Shield  Millenc No.80802B, or equivalent 
Base  Medium-Shell Diheptal 14- Pin, 

(JEDEC Group 5, No.814-38), Non-hygroscopic 
Basing Designation for BOTTOM VIEW   14AA 

Pin 1 - Dynode No.1 
Pin 2 -Dynode No.2 
Pin 3 -Dynode No.3 
Pin 4 - Dynode No.4 

Yio Pin 5 - Dynode No.5 ors 
Pin 6 - Dy'node No.6 
Pin 7 - Dynode No.7 DY4 A 

Pin 8 - Dynode No.8. 
Pin 9 - Dynode No.9 ova K (el.'131e T 

Pin 10 - Dynode No.10 
Pin 11 - Anode 
Pin 12 - Do Not Use 
Pin 13 - Focusing 

Electrode 
Pin 14- Photocathode 

DY1 

DIRECTION OF RADIATION , 
INTO END OF BULB 

0 RADIO CORPORATION OF AMERICA 
II,ctronic Components and Devices Harrison, N.1 6-66 



6342A 

Maximum Ratings, ; 

--•• Characteristics Range Values: 

, ivid ,, 11ng 1 / 6 , f E beEtwnnn ,,ath ,Dde and 

;  eacr succeeding dynode stage; 

t r 1h ,r1 lynede No.10 and anode. Focus-

- 1de isadjuSt.,1 tcthat value between 

,t of dynode No. potential freferred 

7" pr,,vides maximum anode current. 

With E' volts 'Excett as noted' 

al 'fax. 

1,n4 

—i2 m 

Ire 
h 

sec 

...Indlcates a change. 

e 

• 

• 

RADIO CORPORATION OF AMERICA 
Electromc Components and Devices Harrison, N. J. 



6342A 

Min. Typical Max. 

1-1/8"  - 1.3 x 101 r sec 
1-9/16"   - 4 x10-9. - sec 

° mule by Cornino çlaqs Works, Corning, New York. 

1;,,:g:;,1,,I.,,qii",:nger Manufacturing Corporation, 36 Clark Street, Warren, 

C made by James mitten Manufacturing Company, 150 Exchange Street. Malden 
48. Massachusetts. 

d Averaged over any interval of 30 seconds maximum. 

e Under the following conditions: The light source is a tungsten- filament 
lamp naging a lime-plass envelope. It is operated at a color temperature 
Of 2870 A and a light input of 10 microlumens is used. 

An A6tgut torrent of cppnrIln polsrily to that nhtalnen al Inc anular 
may be provided by using dynode No.10 as the output electrode, With 
this arrangement, the load is connected in the dynode No. lo circuit 
ano the anode serves only as a collector. One throes unoer EyPicul 
Anode Characteristics do not apply when dynode 80.10 Is used as the 
output electrode. 

g under the following conditions: The light source isa tungsten- filament 
lamp hexing alime-glass envelope. It ' s operated at acolar temperature 
of 287e K. The value of light flux is 0.01 lumen and 200 volts are 
applied between cathode and all other electrodes connected as anode. 

h Under the following conditions: Light incident on the cathooe is trans-
mitted through a blue filter ( Corning C.S. No.5-58. Glass Code No.5113 
polished to 1/2 stock thickness--manufactured by the Corning Glass Works, 
Corning, New York), from a tungsten- filament lamp operated at a color 
temperature of 2870 X. The value of light flux incident on the filter 
is 0.01 lumen ana 200 volts are applied between cathode ano all other 
electrodes connected as anode. 

j For maximum signal-to-noise ratio. Operation with a supply voltage ( E) 
below 1200 volts is recommended. 

measured at a tube temperature of 250 C and with a supply voltage ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current may be reduced by use of a refrigerant. 

▪ Determined at 4400 angstroms. 

n Under the following conditions: Supply voltage ( E) is as shown, 250 C 
tube temperature, external shield connected to cathode, bandwidth ,1 
cycle per second. tungsten- light source ata color temperature of 2870°K 
Interrupted at a low audio- frequency to produce incident radiation 
paises alternating between zero and the value stated. The on" period 
of the pulse is equal to the off period. 

P Determined under the sane conditions shown under ( P) except that use is 
made of a monochromatic source having radiation at 4400 angstroms. 

Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode-pulse rise time is primarily a function of transit-
time variations in the multiplier stages and ismeasuredunderconditions 
with an incident- light spot apProximately 1 millimeter in diameter cen-
tered on the photocathode. 

✓ These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

See Spectral Characteristic of2VO. A' Light Source andSPectral Charac-
teristic of Light fro. 28700 I Source after Passing through Indicated 
Blue Pilfer at front of this Section. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- II RESPONSE 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.J. 

DATA 2 
7-63 



6342A 

FACEPLATE — 
(SEE NOTE) 

PHOTOCATHODE--

BASE 
JEDEC GROUP 5, 

N6BM-38 

±.06 
DIA. 

_h .68 MIN. 
DIA. 

L- 2,31 MAX. - 1 

DIA. 

5.81 
MAX. 

92CS-8109R6 

ALL DIMENSIONS IN INCHES 

CENTER 1,NE OF BULB wILL NOT DEVIATE MORE THAN 

2° IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF BOTTOM OF THE BASE. 

NOTE: WITHIN 1.68" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.010" FROM 

PEAK TO VALLEY. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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6342A 

TYPICAL ANODE CHARACTERISTICS 

DYNODE —Ha I —TO —CATHODE VOLTS • 208 
EACH SUCCEEDING —DYNODE — STAGE VOLTS •104   
LIGHT SOURCE IS A TUNGSTEN — FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870° K. 

iiir II :: 

: 

: 

d 
ANODE MILLIAMPERES 

o 

z 

92c- 012504 

CI) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. f.A5 



6342A 

CHARACTERISTICS 

SUPPLY VOLTAGE ( E ) ACROSS VOLTAGE DIVIDER PROVIDING I/4 
OF E BETWEEN CATHODE AND DYNOOE No.11 1/12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE g AND 1/12 OF E BETWEEN 
DYNODE No.10 ANO ANODE. FOCUSING —ELECTRODE VOLTAGE 
ADJUSTED TO GIVE MAXIMUM OSODE CURRENT. 
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RADIO CORPORATION OF AMERICA 

Electronic Components and Deroces Harrison, N. J. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (1) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1/6 OF E BETWEEN CATHODE AND 
DYNODE N21; 1/12 OF E FOR EACH SUCCEEDING STAGE; 
AND Via OF E BETWEEN DYNODE N210 AND ANODE. 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2670. K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE =25. C 

K., 

.........N..............%***** 

I 
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1 
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2 
01 

46 6 2 4 6 a 2 
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• 6 0 
100 

2 4 6 6 
10( 

LUMINOUS SENSITIVITY—AMPERES/LUMEN 

92C5-8124R1 

RADIO CORPORATION OF AMERICA 

Electron Tube Divlsion Harrison, N. J. 

DATA 4 
7_3 
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6372 

MULTIPLIER PHOTOTUBE 
10—STAuE TYPE WITH 

4-1/8" x 3" SEMITRANSPARENT CATHODE AND S— II RESPONSE 

DATA 

e 

• 

• 

• 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape Semicylindrical 
Window: 
Minimum length   4-1/D in. 
Minimum width ( Along 

circumference of bulb)   3 in. 
Minimum area   12-3/8 sq. in. 
Index of refraction  1.48 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.10  5 rpf 
Anode to all other electrodes  6.5 mmt 

Maximum Overall Length   7-3/4" 
Maximum Seated Length  7-1/4" 
Length from Base Seat to Center 
of Useful Cathode Area   3-5/8" t 1/8" 

Maximum Diameter   2-9/16" 
Mounting Position  Any 

9 oz 
T-20 

Weight ( Approx.) 
Bulb   
Ease . . . Small-Button Twentyninar 22-Pin IJETEC No.E22-16) 

BOTTOM VIEW 
Pin 1 - Anode 
Pin 2 - Dynode No.10 
Pin 3 - Dynode No.9 
Pin 4 - Dynode No.8 
Pin 5 - Dynode No.7 
Pin 6 - Dynode No.6 
Pin 7 - Dynode No.5 
Pin 8 - Dynode No.4 
Pin 9 - Dynode No.3 
Pin 10 - Dynode No.2 
Pin 11 - Dynode No.1 
Pin 12 - Internal Connec-

tion-Do Not Use 
Pin 13 - Focusing 

Electrode 
Pin 14 - Same as Pin 12 
Pin 15 - Same as Pin 12 
Pin 16 - Cathode 
Pin 17 - Same as Pin 12 
Pin 18 - Same as Pin 12 
Pin 19 - Same as Pin 12 
Pin 21 - Same as Pin 12 
Pin 25 - Same as Pin 12 
Pin 28 - Same as Pin 12 

ROES I-IR: ON IV PIA. PIN CIRCLE 

PINS 2425,28: ON 71,- COm. PIN cinur 
PIN CIRCLES ARE CONCENTRIC 

inoicate5 à cnanye. 

SEPT. 1, 1955 
TUBE DIVISION 

.DIO CORPORATION OF ATAERKA.RAte,soN. NEW JERSEY 

DATA 1 



6372 

MULTIPLIER PHOTOTUBE 

Maximum Ratings, Absolute Values: 

ANODE -SUPPLY VOLTAGE ( DC or Peak AC). • 
SUPPLY VOLTAGE BETWEEN DYNODE No.10 

AND ANODE ( DC or Peak AC). 
DYNODE-No.1 SUPPLY VOLTAGE 

(DC or Peak AC)  
FOCUSING-ELECTRODE VOLTAGE 

(DC or Peak AC) 
AVERAGE ANODE CURRENT. 
AMBIENT TEMPERATURE 

1200 max. volts 

180 max. volts 

300 max. volts 

300 max. volts 
0  75 max. ma 

75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with supply voltage 1E1 across a voltage 

divider providing 1/12 of E between cathode and focusing 
electrode; 1/12 of E between focusing electrode and dynode 

No.1; 1/12 of E for each succeeding dynode stage; and 1/12 

of E between dynode No. 10 and anode 

Mltll £. 1000 volts ( except as noted) 

Min. Median Max 

Sensitivity: 
Radiant, at 4400 

angstroms. . - 16000 mamp/µwatt 
Cathode radiant, at 

4400 angstroms 0.026 mamp/mwatt 
Luminous:4 

At 0 cps  5 20 amp/lumen 
At 100 Mc . . .   _ 19 amp/lumen 

Cathode luminous: 
With tungsten 

light sourceà 20 33 mamp/lumen 
With blue light 

source. 0.026 - mamp 
Current Amplification _ 600000 

Equivalent Anode-
Dark-Current Input* - 5 x 10-9 1 x 10-9 lumen 

Equivalent Noise 
Input*. - 1 x 10-19 lumen 

6  averaged over any interval of 30 seconds maximum. 

é For conditions when the light sourçe is à tungsten— filament lamp oper— 
ated atacolor temperature of 2870.8. A light input of 10 microlumens 
is used. The load resistor has a value of 0.01 megonm. 

a For conditions the same as shown under (é) except that the value of 
light flux is 0.01 lumen and 150 volts are applied oetween cathode and 
all other electrodes connected together as anode. 

7 under the following conditions: Light incident on the cathode is trans— 
mitted through a Plue filter ( Corning, Glass Code No.511, polished to 
1/2 stock thicknessl, from a tungsten— filament lamp operated at a color 
temperature of 2870 K. The value of light flux on the filter is 0.01 
lumen. The load resistor hasavalue of 0.01 megohm, and 150 volts are 
applied Detween cathode and all other electrodes connected together as 

anode. 

#018,w,a: See next page. indicates a change. 

SEPT. 1, 1955 DATA 1 
TU« DIVISION 

RADIO CORPORATION Oe AinetICA. SAIRISOS NEW sisen 
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%?? 
e 

MULTIPLIER PHOTOTUBE 

• For Spectral Characteristic of this source, see Sheet sPECinAL CHARAC-
TERISTIC OF 2070 0K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2070 0N SOURCE AFTER PASSING THROUGH INDICATED GLUE FILTER at front 
of this section. 

• Measured at a tube temperature of 250C and with the supply voltage ( E) 
adjusted to give a luminous sensitivity of 20 amperes per lumen. Dark 
current caused by thermionic emission and ion feedback may be reduced 
Dy the use of a refrigerant. 

▪ Under the following conditions: Supply voltage ( E) is 1000 volts, 20°C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source of 20:1700 1t interrupted at a low audio frequency to produce 
intldent .hd;ot;onpulsernIternetino between yero and thevalue stated. 
The 'on period of the pulse is equal to the .01' per:00. the output 
current is Measured through a filter which passes only the fundamental 
frequency of the pulses. 

• For maximum signal-to-noise ratio, operation with a supply voltage ( E) 
below 1000 volts is recommended. 

OPERATING comsIDEReinms 
The operating stability of the 6372 is depenoent on the 

magnitude of the anode current and its duration. When 

the 6372 is operated at high values of anode current, a 

drop in sensitivity isometimes called fatigue) may be ex-

pected. The extent of the drop below the tabulated sensi-

tivity values depends on the severity of the operating 

conditions. After a period of idleness, the 6372 usually 

recovers a substantial percentage of such loss in sensi-

tivity. 

The use ofanaverage anode current well below the maximum 

rated value of 0.75 milliampere is recommended when sta-

bility of operation is important. When maximum stability 

is required, the anode current should not exceed 100 mi-

croamperes. 

Electrostatic and/or magnetic shielding of the 6372 may 

be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-11 Response 

is shown at the front of this Section 

SEPT. 1, 1955 
TUBE DIVISION 

RASPO CORPOEATIOM OE AMERICA. KAMP& NeW AMR 

FATA 2 
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MULTIPLIER PH OTOTUBE 

SEPT. 1, 1355 
TUBE DIVISION 

CE-8238P1 

R.F.1.0 CORPORATION OF AMERICA. NARRISON, NEW JERSEY 
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AVERAGE ANODE CHARACTERISTICS 

CATHODE - 10-FOCUSING-ELECTRODE VOLTS 83 
FOCUSING-ELECTRODF - TO - DYNODE -N2 I VOLTS = 83 
EACH - SUCCEEDING - DYNODE - STAGE VOL1 S 83 

FEB. 26,1954 

u 

ANODE MILLIAMPERES 

TUBE DIVISION 
11.10 CORPOIAIJOU Of NfW 'MD 

- 

92CM-8258 

O 
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AVERAGE CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
112 0F E BETWEEN CATHODE AND FOCUSING ELECTRODE; 

112 OF E BETWEEN FOCUSING ELECTRODE AND DYNODE NO I; 

100 112 OF E FOR EACH SUCCEEDING 

DYNODE STAGE; AND 112 OF E 10000000 
e 

BETWEEN DYNODE N210 & 
e 

6 
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VARIATION IN SENSITIVITY 

t • 1H: 

L ri,NT SPOT. 1/2 INcm DiA. APPROX. POSITIONED '  
MIDWAY ALONG LENGTH OF PHOTOCATHODE 

+.7 VARIATIONS CAUSED BY INTERCEPTION OF 

LIGHT BY GRILL HAVE BEEN IGNORED 

.. _ 

-60 -40 -20 0 20 40 60 
DEGREES OF ROTATION FROM CATHODE CENTER 

APRIL 9,1954 TUBE DIVISION 92CM -8304 
RADIO CORPOUTION Of AMERICA. HARRISON. NEW JERSEY 





6405/1640 

Gas Phototube 
e SIDE-ON TYPE S- I RESPONSE 

For Industrial Applications Critical a$ 
to Microphonics andSensitivity Gradient 

DATA 

General: 

: / ctr •,:., ç.. e   ',' ;  
n r ro iec  , 

rrnt I I er t rod', C tr t nr n. 
tegolF,  

• e L, r C r e' .  
í • “ 

DIRECTION OF RADIATION 

e maximum Ratings, Absolute- Maximum Values: 

Ratinr I Rating II 

L 
IC rv.,x. 90 flan. 

max. • 5 max. lia 
  100 ann. 100 ras. oc 

Characteristics: 

With an anode-supply voltage of 5o 
volts unless otherwise specified 

Min. Typical Max. • it,: 
angstroms. . . - 0.0033 - saw 

.— Indicates a chafan. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 

DATA 

E,-63 



6405/1640 

Min. I. Mar. 

- 
2k - 

Minimum Circuit Values: 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY- RESPONSE CHARACTERISTICS 
OF GAS PHOTOTUBES 

are shown at the front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



6405/1640 

I I lb MAX. 
DIA. 

— 61; MIN. -• 

Te BULB—\\  

-F -- r 

ks" 
MIN. 

PHOTO-
CATHODE-1 

.11•••• 

1 

3 13,1 

MAA. 

MAX. 

BASE 
JEDEC NX A4 -26—/e 

AA' IS PLANE PASSING 
THROUGH CENTER OF 
BOTTOM OF BASE 

PARALLEL TO PLANE 
THROUGH PINS 18.47 

±3/3 ' 

MAX. 

40 01 
; A' 

PHOTOCATHODE 92CS - e229R1 

PLANE PASSING THROUGH 
SIDE RODS OF CATHODE 
WILL NOT DEVIATE 
FROM PLANE AA' 
BY MORE THAN 12" 

e RADIO CORPORATION OF AMERICA 
Electron Tube Dnaslon Hanison, N. J. 

DATA 2 

3-62 



6405/1640 

AVERAGE ANODE CHARACTERISTICS 

LIGHT SOURCE IS A TUNGSTEN — FILAMENT 
LAMP OPERATED AT COLOR TEMPERATURE 
OF 2870° K. 

TT • 

Q 
ANODE MICROAMPERES 

92CM— 8227 RI 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Uectron Tube Disnslon Harrison. N. J. 



6472 

Photomultiplier Tube 

S-4 RESPONSE 
FLE” - 7  LEADS SIDE- ON, 9 ST:.CE TYPE 

or ru t t.t1 con t r 11,p i I e•u t urt 

Uhl R Lunt ttttu, 1111 It, 

GENERAL 

Spectral Response   S-4 
de wavelength of Maximum Response  

Cathode, Opaque  4000 • 500 angstroms 
Cs-Sb-.- 

. . IV 
5/16 in 

Window  Lime Glass, ( Corrine Nu.0080), or equivalent 
Dynode Material   Cs-Sb --
Direct Interelectrode Cappacitances ( Approx.) 

3  8 pF 

I 4 pF 
Maximum Overall Length  2-3/4 in 

Maximum Envelope Length   2-1/4 in . . . • • 

Length  1-1/4 . 3/32 in 

Maximum Diameter  1-3/16 in 
Operating Position  Any 
Weight ( Approx  )  2 oz 
Envelope JEDEC 19 
Magnetic Shield   Perfection Mica Co. ,c No. P-107, 

or equivalent 
TERMINAL DIAGRAM ( Bottom View) 

DY3 

DY2 

DV' 

DY5 
DY4 DYE, 

DY7 

DY8 

DYg 

DIRECTION OF LIGHT 

ille ABSOLUTE-MAXIMUM RATINGS 

DC or Peak AC Supply Voltage 

Average Anode Currentd 
Ambient Temperature   75 °C 

  1250 V 
•   250 V 
  250 V -.-
  250 V -.-

0  1 mA 

Indicates a change. 

CMP) RADIO CORPORATION OF AMERICA gel, Electronic Components and Devices Harrison N 1 

DATA I 

12-65 
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CHARACTERISTICS RANGE VALUES 

Under rnrditinns with rurPlY , 

With E , 1000 V dc 
the l'Nr 

Sensitivity 
- 3.4x104 _ A/W 

e   5 35 250 A/111 
Dark Current to any Electrode — 7.5x 1°-7 A 

At 25°Í 

With E - Adjustable 60 c/s ac voltage 

Vin 7', /, Viii 

Anode-to-Cathode Voltagef . .   
RMS Values   535 775 1000 

Anode Dark Currentg   2.5x10-7 A 

a On plane perpendicular to the indicated direction of incident light and 
passing through the major axis of the tube. 

Made by Corning Glass Works, Corning, New York. 

C MadebyMagnetic Shield Division, Perfection Mira Co., 1829 Civic Opera 
Bldg., 20 North Wacker Drive, Chicago 6, Illinois. 

d Averaged over any interval of 30 seconds maximum. 

e Underthefollowingconditions, The light source is a tungsten- filament 
lamp having a, lime- glass envelope. It is operated at a color tempera-
ture of 2870' K and a light input of 10 microlumens is used. 

Under the following conditions, The light source is a tungsten- filament 
lamp havine a lime- glass envelope. It is operated tocoolor tempera-
ture of 28.0" K and a light input of 1 microlumen is used. Supply Volt. 
age ff./ is adjusted to give an anode current of 7.5 microamperes. 

g For conditions some as Cf) except no radiant flux on photocathode. 

Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. L 
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DIMENSIONAL OUTLINE 

I 3/16 r- MAXI DIA. 
r*-1-5/16 MIN. 

il 
2 1/4  
MAX. 

14 

T9 - BULB 

1/2 MIN. 
3/32 MAX. 

T---

e 1/4 .280 R. -/ 
GRILL INDEX STUB CATHODE 
30° 
30. 

II FLEXIBLE LEADS .020 .M3 DIA -.005 BOTTOM VIEW 
300, -.P.688-. 30 

MAX. 200 1/4  MAX. UNTINNED LE NGTH 
DIRECTION OF LIGHT 300 

30°1.1.. 3 0° 

o° 

00 

92C S-8495 
DIMENSIONS IN INCHES 

The angular variation bet,een the plane through Lead No.I 
and tube axi, and the plane perpendicular to the plane of 

the grill not excim.d 20". 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 
is shown at frontofthis section 

0 OM RADIO CORPORATION OF AMERICA 
Ire Electronic Components and Devices Harrison. NJ 
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RECOMMENDED VOLTAGE- DIVIDER NETWORK FOR USE 
WITH TYPE 6472 IN HEADLIGHT-DIMMING SERVICE 

o 

AC OR DC 
POWER 
SUPPLY 

(SEE NOTE) 

o 

R10 

7 

R6 

R "  DYNODE N. 9 

R12 No.8 

RI3 
 NAA,  

R14 

 MA,  

R15 

No.7 

No.6 

N.5 

R5 RI6 

 •\./V\t  

R4 R17 

 'NA«.  

R3 R18 

Ri9 

Na 4 

No. 3 

Na. 2 

Na I 

R20 CATHODE 
 A/VNe 

R1 R2 R3 R4 R5 
R6 R7 R8 R9 RIO: 1 megohm, 1/2 watt 

R11: 2 megohms, 1/2 watt 
R12: 5.1 megohms, 1/2 watt 
R13 R14 R15 R16 

R17 R18 R19 R20: 8.2 megohms, 1/2 watt 
R21: 820,000 ohms, 1'2 watt 

Note: Adjustable between approximately 500 and 1000 volts 
dc or peak ac. 

10 

TYPE 
6472 

11) 

 o 

R21 OUTPUT 

 o 

ANODE 

92C5-8526 

• 

e 

ZaTt, RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.1. 
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Typical Anode Characteristics 

_ 

VOLTS/5 TAGE.100 

i LIGHT SOURCE IS A TUNGSTEN— FILAMENT 
LAMP OPERATED AT A COLOR TEMPERA-

- TUPE OF 28,0. K. 

ANODE MILLIAMPERES 

92CM— 8029R2 

It' RADIO CORPORATION OF AMERICA 
Flprtronic Components and Devices Harrison. N 1 
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Range of Luminous Sensitivity 

/ 

DC 

— — — PEAK AC 
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DC OR PEAK SINE -WAVE AC VOLTS PER STAGE 

92C61- 6027R2 

RADIO CORPORATION OF AMERICA e r) 
Eteclromc Comoor.,•nts ano Dncns Harnson. N. J. Illek 
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Variation in Photocathode Sensitivity 
Along Its Length 

• 

O 

• 

• 

SPOT SIZE : 1MM OIA. APPROX. 
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL 

AS WELL AS SURFACF IRREGULARITIES HAVE BEEN IGNORED. 

R
E
L
A
T
I
V
E
 
A
N
O
D
E
 
C
L
R
R
E
N
T
 BO 

60 - 

20 

.... 
o 5 10 15 20 25 

DISTANCE ALONG CATHODE FROM END 
OF CATHODE NEARER BASE— MILLIMETERS 

30 

92CS-7663R2 

Variation in Photocathode Sensitivity 
Across Its Pro¡ected Width in Plane of Grill 

SPOT SIZE : 1MM DIA. APPROX. 

GRILL TOWARD OBSERVER, BASE DOWN. 
CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL. 

VARIATIONS CAUSED 
BY INTERCEPTION 
OF LIGHT BY GRLL 
AS WELL AS SUR-
FACE IRREGULAR-

80 t  TIES HAVE BEEN 
IGNORED. 

IV
E 
A
N
O
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DISTANCE ALONG PLANE OF GRILL 

FROM LEFT TO RIGHT — MILLIMETERS 92CS- 7667R2 
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6570 
VACUUM PHOTOTUBE 

LOW—MICROPHONIC TYPE WITH S—I RESPONSE 

DATA 

General: 

Spectral Response 
Wavelength of Maximu- Recroese  80001.1000 angstroms 
Cathode: 

Shape   Semicylindrical 
m( fl irflum nrniected length'   
Minimum projected width'   5/Ru 

Direct Interelectrode Capacitance   3 MO 
Overall Length  4 J5/16" ± 1/B" 
Seated Lenath   3-11/16" ± 1/8" 
Seated Lenath to Center of Cathode   2-1/8" 0/32" 
Maximum Diameter  1-1/8" 
Mount loa POsItiun Any 
Weioht ( Approx  ) 1  3 c2 
Bulb  T-8 
Base Dwarf-Shell Small 4-Pin ( JETEC No.A4-26), 

Non-hygroscopic 

S-1 

Pin 1- No 
Connect ion 

Pin 2 - Ac,,de 

BOTTOM VIEW 

OMIECTION OF LIGHT 

Pin 3— No 
Cannes 

Pin 4- Cathode 

Maximum Ratings, Absolute Values: 

ANODE-SUPPLY VOLTAGE 
(DC or Peak AC)   500 max. volts 

AVERAGE CATHODE-CURRENT DENSITY°. .   25 max. µamp/sq.in. 
AVERAGE CATHODE CURRENT °  5 max. µamp 
AMBIENT TEMPERA1URE   100 max. °C 

Characteristics at 250 Volts on Anode: 

Mtn. Av. Max. 

Sensitivity: 
Radiant at 8005 tnatl_roms . . - 
Luminous* 90 

Sensitivity Difference Between 
Hiahest Value and Lowest 
Value Alono Cathode Lenoth*. . 

Anode Dark Current at 250C. . . 

0.0027 _ pamp/µwatt 
30 40 µamp/lumen 

4.5 
0.013 µamP 

On plane perpendicular to indicated direction of incident light. 

0 Averaged over any interval of 30 seconds maximum. 

* For conditions where the light source is a tungsten—filament lamp oper— 
ated at a color temperature of 287000. A dc anode supply of 250 volts 
a 1—megohm load resistor, and a light input of 0.1 lumen are used. 

• Measured under the same conditions a', indicated under (*) with light in— 
put of 0.1 lumel li,ht Spot 1/2 inch in diameter. 

MAR. 1, 1955 TENTATIVE DATA 
TUBE DIVISION 

EADIO COEPOEATION OF AMEEICA. 11,0111SON. NEW 1EIESEn 



VAR. 1, 

6570 

VACUUM PHOTOTUBE 

SPECTRAL—SENSITIVITY CHARACTERISTIC 
of Phototube havino S-1 Response 

is shown at the front of this Section 

TUBE DIVISION 
RADIO CORPORATION OF AMERICA. HARRISON, N JERSEY 
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AVERAGE ANODE CHARACTERISTICS 
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6571 

COMPUTER STORAGE TUBE 
.• • ,:-.Nf-mitOuLATION TYPt 

REDISTRIBUTION ..ARACITANOU-DISLHAHllt KtADINit 

DATA 

General: 

Heater, for Un I potent i al Cathode: 
Voltage  6.3   ac or dc volts 
Current  0.6  amp 

Dir€ct Intrul:ctrode ranacitancu p\ppro,.. ): 
Grid No.1 to all other electrodes b  S mmf 
Grid No.1 Io d,(1e,t;r1 electrodo f» I. . . 0.2 m/if 
Grid No.1 to cieflecting electrode W 2. . . 0.2 /4ct 
Grid No.1 to deflecting electrode DJ 3. . . 0.2 P-0 
Grid No.1 to deflecting electrode Dj 4. 0.2 
C.Oh ,- /, to ail otlier electrodo'   5 Pv-f 

2.0 Ppf 
26  

T other 'lit mIn   9 
' t Io.r 9 m",f 

8 
7 m4f 
Electrostatic 
Electrostatic 

DJ .  DJ? 
t 21. -

'''OCusiu Meth(  ] 
Deflection Met ,   

t r 

Deflect ing-electroo, 
arrangement  See DImens tonal Outline 

Storage Surface  
figrrt Output Electra]. • 

On inner surface of faceplate 
Metal plate or 50-I ice ( minimum) 
mesh covering external surface 
of faceplate and capacitively 
coupled to the storage surface. 
I This electrode is not suppl led 
with the tube). 

  11-1/2" i 1/4" 
  3" + 1/16" 

  9 oz 
  Center of tube face must be at 

same elevation as or at higher 
elevation than tube base. 

  Recessed Small Cavity ( JETEC No.J1-21) 
Small-Shell Duodecal 10-Rin ( JETEC No. (310-75) 

BOTTOM VIEW 

Pin - Heater 
Pin - Grid No.1 
Pin 3- Cathode 
Pin 4 - Grid No.3 
Pin b• - [ infl' ting 

role DJe 

'd 

Pin 9- Deflecting 
Electrode 

Pin10-Deflecting 
Elect rode 

Pin12-Heater 
Cap - Collector 
SS- Storage 

Surt.i •-• 

W 2 

is cacao tively coupled to toe Storage Sur-

TUBE DIVISION TENTATIVE DATA 1 
COltrOtATION OF .f1iCA, nalutesoN, NEW lEISEtt 



6571 

COMPUTER STORAGE TUBE 

Maximum Ratings, Design-Center Values: 

COLLECTOR VOLTAGE: 
Difference between collector 
voltage and ultor voltage  

ULTOR° VOLTAGE   
GRID-No.3 VOLTAGE  
GRID-No,1 VOLTAGE: 
Negative bias value  
Positive bias value  
Positive peak value  

PEAK VOLTAGE BEDNEEN ULTOR AND 
ANY DEFLECTING ELECTRODE   

PEAK HEATER-CATHODE VOLTAGE: 
Heater negative with 

respect to cathode   
Heater positive with 

respect to cathode   

Equipment Design Ranges: 

For any ultor voltage 

Collector Voltage. . . . 
Grid-No.3 Voltage. . . . 
Max. Grid-No.1 Voltage 

for Beam-Current Cutoff 
Max. Grid-No.3 Current 

Range  
Deflection Factors: 

DeJ1 & pf2  
DJ3 & DJ4  

Focused- Pea, Pce:tmo.   

(E04) between l000 

95% to 105% of E04 
20% to 28% of Ec4 

2.4% of E04 

-15 to + 10 

39 to 53 v 
35.5 to 48.5 v 

s# 

Exemples of Use of Design Ranges: 

For ultorvoltage of 

Collector Voltage. . 
Grid-No.3 Voltage. . 
Max. Grid-No.1 Volt-

age for Beam-
Current Cutoff . . 

Deflection Factors: 
DJ1 6 EIJ2 
DJ3 6 Da 

150 max. volts 
2500 max. volts 
1000 max. volts 

200 max. volts 
0 max. volts 
2 max. volts 

500 max. volts 

125 max. volts 

125 max. volts 

and 2500 volts 

volts 
volts 

dc/in./kv 
dc/in./kv 

volts 

µamp 

of E04 
of Eca 

1000 2500 volts 

950 to 1050 2375 to 2625 volts 
200 to 280 500 to 700 volts 

-24 -60 volts 

39 to 53 97.5 to 133 volts dc/in. 
35.5 to 48.5 89 to 122 volts dc/in. 

e The ultor in a storage tube is theelectrode to which is applied the 
highest dc voltage for accelerating the electrons in the beam prior 
to its deflection. In the 6571, the ultor function is performed by 
grid No. N. Since grid No.4 and grid 10.2 are connected together within 
the 6571, they are collectively referred to simply as . ultor. for con— 
venience in presenting data and curves. 

## The center of the un d eflected focused beam will fall within a circle 
having a 7.5—mm radi us concentric with the center of the tube face. 

MAY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF AMERICA. HARRISON, NEW MUT 
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6571 

COMPUTER STORAGE TUBE 

Storage Characteristics for Ultor Voltage of 2500 Volts: 

Storage-Surface Boundary ( In terms of 
deflection voltage): 

In the DJ1-0J2 direction from posi-
tion of undeflected focused beam . . ± 109 volts 

In the 0J3- 0J4 direction from posi-
tion of undeflected focused beam . . ±100 volts 

BI moni 5h Fant , r* , fmr 0.mr.ge 'terfIrm 

within indicated boundary  0.5 max. 
Spill (Determined for Double-Dot Pattern):"' 

Under conditions involving 255 references to "spill" element 
and a reference to " test" element 

Separation Between Storage Elements, 
in either the Cul - W2 or Lii3-
direction in terms of deflection 

voltage: 
At center of storage surface . . . 8 max. volts 
At midpoint on each side of 

storage- surface boundary   10 max. volts 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance   1.5 max. megohms 
Resistance in Any Deflecting-

Electrode Circuit'   1.0 max. megohm 

• • 

Blemish factor is defined as the factor by which the normal positive 
signal is reduced by the blemish. 

Spill is indicative of the amount of binary information that can be 
stored by the tube. The storage capability is determined by the sepa-
ration between two storage elements at which the signal from one 
element is changed by no more than a specified amount after repeated 
references to the other element. For the 6571, the separation is 
measured, in terms of deflection voltage, when the amplitude of the 
negative signal of the test» element has decreased to 50% of its 
maximum negative amplitude. The maximum negative amplitude is deter-
mined by separating the two elements far enough to eliminate the 
effects of secondary electron redistribution from the "Spill » element. 

It is recommended that the deflecting-electrode- circuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Shielding. In typical computer applications, the 6571 

is mounted in a compartment having effective magnetic and 

electrostatic shielding. It is recommended that the bulb 

be provided with a tight- fitting electrostatic shield ex-

tending from the base to the collector coating. (See 
Dimensional Outline). This external shield supplements 

the shielding action ofthecollector in preventing cross-

coupling between the electron gun and the external signal 

electrode. 

A signal -output electrode shaped to conform with the 

external contour of the faceplate and placed in contact 

with the entire area of the faceplate is required. The 

signal-output electrode is connected to a low-noise video 

MAY 1, 1955 
TUBE DIVISION 

RADIO CORPORATION OF AATER,CA, HARRISON. NEW TERUT, 
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6571 

COMPUTER STORAGE TUBE 

amplifier having sufficient gain to amplify signals from 

a fraction of a millivolt to the desired level. 

The amount of informattan that can be stored by the 6571 

is dependent on the manner in which it is operated, and 

is affected by the stability of the deflecting system, 

freedom from noise in tse associated output circuit, the 

number of regenerations compared with the number of ad-

dresses, and the effectiveness of the electrostatic and 

magnetic shielding. 

In general, thenumber of storage elements is proportional 

to the operating ultor voltage. For the greatest number 

of storage elements, the 6571 should be operated at the 

rated maximum ultor voltage and so that the peak grid-No.I 

drive is less than that required for the maximum positive 

amplitude but high enough to provide a satisfactory output 

signal. 

It is recommended that the beam current be limited to the 

minimum valuewhich provides satisfactory signal amplitude. 

The storage charactertstics in the tabulated data and 

curve are based on the use of a double-dot pattern. In 

this method of storage, the positive signal is produced 

by adjusting the beam current and the distance between 

two dot storage elements so that the optimum positive 

signal is produced when the " test. element is addressed. 

Other methods of storage such as superimposed focused and 

defocused spots or dots and dashes may be used equally 

well with the 657 l . 

MAY 1, 1955 TENTATIVE DATA 2 
TUBE DIVISION 

RA010 CONIORATION OF NAFINCA, HARRISON. NEW 1E10E0 
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COMPUTER STORAGE TUBE 

COLLECTOR 
RECESSED SMALL 

CAVITY CAP 
JE TEC 1\12 J1- 21 

EDGE OF 
COLLECTOR ----

COAT ING 

SMALL - SHELL 
DUODECAL 10-PIN 

BASE 
JETEC N.2 BIO - 75 

92C5-8511 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM PERPENDICULAR ERECTED AT CENTER OF BOTTOM 

OF BASE. 

DJ' AND DJ2 ARE NEARER THE STORAGE SURFACE: DJ3 AND DJ4 

ARE NEARER THE BASE. WITH DJ' POSITIVE WITH RESPECT TO 

DJ2, THE BEAM WILL BE DEFLECTED TOWARD PIN 2; LIKEWISE, 

WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE BEAM WILL BE 

DEFLECTED TOWARD VACANT PIN POSITION II. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 

ITEMS MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ' 

AND DJ2 BY THE FOLLOWING ANGULAR TOLERANCES ( MEASURED 

ABOUT THE TUBE AXIS): PIN 2, 10°) SIDE TERMINAL ( ON SAME 

SIDE AS PIN 8), 10°. ANGLE BETWEEN 0J1-DJ2 DEFLECTION 

PATH AND DJ3-0,1 4 DEFLECTION PATH IS 900 ±3b. 

MAY 1, 1955 Tun mweoN 
RADIO CORPORATION Of AATERiCA, NARIDSOW NEW JERSEY 

CE -8511 
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AVERAGE CHARACTERISTIC 

COLLECTOR VOLTS = 2500 
ULTOR VOLTS= 2500 
GRID-NA 3 VOLTS=ADJUSTED FOR FOCUS 
STORAGE PATTERN: DOUBLE DOT 
GRID -Na 1 PULSE DURATION: 1 µSEC. (APPROX.)   

100 

ct 

20 

- 

2 4 6 8 10 12 14 16 
PEAK GRID- NA I VOLTS FROM BEAM-CURRENT CUTOFF 

JAN. 27, 1955 TUBE DIVISION 
L.10 COUORATIOM Or KAIMISON. NEW 

92CM - 8510 
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Photomultiplier Tube 

• 10- STAGE. HEAD-ON. FLAT- FACEPLATE TYPE HAVING S- II RESPONSE 
1.68- INCH MINIMUM DIAMETER CURVED PHOTOCATHODE 

For I ni illation Coon t rli,, t hi' De t ,111 ,1 

men t Igor Radial t on and ni Lou- Lei id Li glit Shur 

GENERAL 

Spectral Response  S- I1 e Wavelength of Maximum Response   
Cathode. Semitransparent  4400 500 angstroms 

Cs-Sb 
Curven, Circular 

2  2 sq in 
1.68 in 

Window   Lime Glass, Cornin ga No.0080. or equivalent 
Plano-Concave 

1.51 4, Dynodes 

• 

Direct Interelectrode Capacitances ( Approx.) 

Maximum Overall Length 

Ni 
  Cs-Sb 
Circular-Cage 

4.4 pF 
7.0 pF 
5  81 in 

Seated Length  4.87 ± 0.19 in 
2  31 in 

Operating Position   Any 
Weight ( Approx.)   5.2 oz 
Envelope  JEDEC TI6 
Base . Medium-Shell Diheptal I4-Pin ( JEDEC Group 5, No.814-38), 

Non-hygroscopic 
Socket   Lorangerb No.2274, or equivalent 
Magnetic Shield  Millenc Part No.808028,-. 

or equivalent 

Maximum Diameter 

TERMINAL DIAGRAM ( Bottom View) 

DY7 DY 
DY6 

DY5 

DY4 

D 9 
10 

0Y3 A IC ( ,00 NOT 

USE) 

OT2 I 14 G 
DTI K 

DIRECTION OF RADIATION , 
INTO END OF BULB 

1 'SAO 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N 1 



6655A 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
1250 V 
250 Y 
200 V 
300 V 

_ • 300 V 

Average Anode Currentd   0.75 mA 
Ambient Temperaturee   75 0C 

CHARACTERISTICS RANGE VALUES 

With E 1000 V dc ( Except as noted) 
Iltn T>p 

Sensitivity 

- 3.6x104 

0.061 
lO 120 300 

kri ,n 1 : 

! • lh , 

  4 x 10-5 7.6x10-5 

k   

Quantum Efficiency at 
4200 Angstroms 

4 x 10-9 

_ 17 

Current Amplification. 1.6x105 
Equivalent Anode-Dark- i 
Current Inputs  

Anode Dark Currentm,e . • 

EquivalentNoiselnpute . 
1 

Anode-Pulse Rise Timer • 
Electron Transit Times • 

3 x 10- 10e 2x10-9" 
3.7 x 10- 13 e 2.5 x 10- 12 P 
6 x 10-9 - 
Bx 10' 19. 2.7x 10' 1's 
1 x 10-15r 3.4 x 10-14" 

- 3.4 x 10'9 
- 3.4 x 10-9 

A/W 

A/W 
APIA 

Ahrn 

A 

lm 

A 
Irn 

a Made by Corning Glass Works, Corning, New York. 

b Made by Loranger Manufacturing Corp., 34 Clark St.., Warren, Pa. 

C Made On James Millen Manufacturing Company, HO Exchange Street ,Malden 18, 
Massachusetts. 

d Averaged over any interval of 30 seconds maximum. 

e Tube operation at room temperature or below is recommended. 
f tills value is calrulated from the typical value for luminous sensitivity 

using a conversion factor of 804 lumeno per watt. 

g This value is calculated from the typical value for cathode luminous sensi-
tivity using a conversion factor of 804 lumens per watt. 

Under the following conditions: The light source is a tungaten-filament 
lamp having a lice- pi ana envelope. lt is operated at a color temperature 
of 2870.1( and a light input of 10 microlumens lo used. 

—.Indicates a change. 

DATA I RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



6655A 

Under rhe following t.ridi t ion, The I gl.. 088i,a t - 1 
lamp having a I me- a I.1 , 888 en, e lope. It ff.perated at a . olor tempera, ut .8 

2.1i7.1.1,. 1 he value of liobt fi  Inmen and 2110 el' , ate 
appl ted firers cathode and all ot her .8 I ,', rr,,. ° gin, t ell a, ante' , 

k I nder t he .ntli t .8. diet, t den t on i /..8 ath.de 18, t ran 
t t tf, r.ugh a blue f rl.otnina 3. ',el iiia•• \o• ' 1 i 

›heil t 1 kne,.....—M.inn fa. ', red the ( do-nine (11 %toff ,. 
Corning, \ ea lark : a t ungsten- f, lament 1 amp .1,8,...,1 at a ... I., 
empera fire . 1. 2870"k. The Value of light f tar ident in, the flit et 
is 0.01 lumen and 2. v., It • are app I a bet wren and all her 
el er ted .... de. 

M Measured at a tube t ernper at are of 22'0 . Dark . utter. ma, be r edut ed 
by use . 1- a re f ri get t • 

▪ %Ifs r..,1 with t IF, ad rufd to rife a i-
f i .1- 20 amperes per lumen. Mark . tar r.nt s ed tilent 
light . 01 al, 

P At 4 1011 :mg.. , roms. Th 111 , I I trig an I um,. 
a con ver'1011 Gut.. . 8f ifil f lumen, per eat 

Under t he. fo I ing et ,nd t i.na >um, age 118.1 if a, 'Omen, 22", 
tube tempera, ure. efor erna I ,I8ield ',mot 1...1 to t at 1..d.8. hancla tith I II,. 
tune, en- I ' eh, > our ,. at a ,8,1or tempera, tire . 1 .21',711.1, rrrrrrprrdat 
a 1.ff alpha- frequents t pri..b. e 11.1 r den t r ad tat z pul .8,', alter'', Inc 
l,elweeir / et,, and the s a I ,t at ed. ,, r," pet 1..1 . 1 ti,. pu I 88 e 
equal to t " of f" per moil. 

✓ maannri .d „,.„ fr''r,,',,r an d 411 pc, of max ; mum anode- pn I 
height . anode-poi...8 rif, time prima', I a. a fun. t 1,in of tt .01,1 

t ime sari.. ton and 18, rnea..8. red undt, , ,, r1.11t ton, n111, he dent I v1,1 
full,. t he pl.. ot at hock. 

• The elect r.rarrr.l, t I rlf• 1, the t ir-. e rider, al bet atfen t at r tal 
a del, fun. t tori I tel., at the et. r,,,,,, nind.w o I t tnhe and t 
time at » hi. I, t he pat i8.11 888e at an.de terminal reaelte , 1,.•ak 
amp 1 it nil, t ran, t mea ed tinder . 81.1i 
enei den t 1 t ght full, %mina, 11,7 I h.' phut.. at I. o de . 

Ci) RADIO CORPORATION OF AMERICA 
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TYPICAL VOLTAGE DIVIDER ARRANGEMENT 

o 
TO 

REGULATED 

DC POWER 
SUPPLY 

(SEE NOTE 0 

o 

R3 

R4 

R5 

R7 

R9 

RIO 

R11 

R12 

ANODE RETURN 

DYNODE No. I0 

LOAD 
CONNECT ON 

o 

ANODE 

PHOTO-
MULTIPLIER 

92LS-1487 

C1. C2 : 0.01 - F no n-indn,iiy, type, 40)1 volts ( de: working). 

d,peudent on amplitude and duration of pulse. 

12 1 , hrouuh R12 : 33.0o0 ohms, 2 watts. 

1,113 : 2.rr,gohms. 2 watts. adjustable. 

Note 1: \d,iustahle between approximately WO and 1250 volts di.. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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DIMENSIONAL OUTLINE 

FACEPLATE — 
(SEE NOTE) 

PHOTOCATHODE— 

BASE 
JEDEC GROJP 5, 

No. BI4-38 

.1— 2.00 2.06 
DIA. 

b.68 MIN. 
DIA. 

T 16 
BULB 

L.— 2.31 MAX. 
DIA. 

DIMENSIONS IN INCHES 

4.87 
j. 9 

MAX. 

92C S- 13109P6 

Center line of bulb will not d.i ate more than 20 in any di-
rection from the perpendicular erected at the center of bottom 
of the base. 

Note: Within 1.68 inch diameter, deviation from flatness of ex-

ternal surface of faceplate will not exceed U.010 inch from peak 
to valley. 

Ci) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 1 
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Typical Sensitivity and Current 
Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS A VOLTAGE DIVIDER PROVIDING I/6 OF 
E BETWEEN CATHOOE ANO DYNODE NO.1; V12 OF E FOR EACH SUC— 
CEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE NO. 10 
AND ANODE. FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT 
VALUE BETWEEN 10 AND 60 PER CENT OF DYNODE NO 1 POTENTIAL 
(REFERRED TO CATHOOE) WHICH PROVIDES MAXIMUM ANODE CUR— 
RENT. 
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6655A 

Typical Anode Characteristics 

DYNODE NO I-TO- CATHODE VOLTS.I67 
EACH SUCCEEDING DYNODE STAGE VOLTS.133 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED 
AT COLOR TEMPERATURE OF 2870°K 

o 

ANODE CURRENT-M- ILLIAMP- ERES • 92LM-I494Ri 

C) RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N J. 
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Typical Dark Current and EADCI Characteristics 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(E) ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN CATHODE 
AND DYNODE NO.1; 1/12 OF E FOR EACH SUCCEEDING DYNODE STAGE i 
AND 1/12 OF E BETWEEN DYNODE NO. 10 AND ANODE. 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 10 AND 60 PER CENT OF DYNODE NO.1 POTENTIAL (REFERRED 
TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 2870* K. 
TUBE TEMPERATURE • 22' C. 
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Spectral Energy Distribution of 28700K 
Light Source after Passing Through Blue Filter 

• 

e 

e 

e 

• 

e 

GPCCTRAL CHARACTERISTIC OF LIGHT FROM 
2870 K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING C.S. No.5-58 POLISHED TO (/2 
STOCK THICKNESS). 
MAXIMUM FILTER TR ANSMISS ON OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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Typical Time-Resolution Characteristics 
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SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE N01; 1/12 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND VI2 OF E 
BETWEEN DYNODE NO10 AND ANODE. 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE NO I POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED. 

TRANSIT TIME —... 
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TIME  RISE ________ 
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e 
Photomultiplier Tube 

2"- Diumeter, 14- Stage, Head- On Type 

Havina S-11 Spectral Response 

GENERAL 

Spectral Response   S-11 

ink Wavelength of Maximum Response   4400 ± 500 X 

1111, Cathode, Semitransparent   Cesium-Antimony 

Minimum projected area 2  2 in2 ( 14.2 cm2) 

Minimum diameter   1.68 in ( 4.2 cm) 

Window   Coming° No.0080, or equivalent 

S
Shape   Plano-Concave 

Index of refraction at 4360 angstroms  1.523 

Dynodes: 

Substrate  •  Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   In-Line, Electrostatic- Focus Type 

Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.14   2.8 pF 

Anode to all other electrodes   6 pF 

Dynode No.14 to all other electrodes   7.5 pF 

Maximum Overall Length   7.5 in ( 19 cm) 

Seated Length   6.69 in ( 17 cm) ± 0.19 in 

Maximum Diameter   2.38 in (6 cm) 

40 Bulb   T16 

Base . . . . Small-Shell Bidecal 20-Pin, JEDEC No.B20-102 

Socket   Aldenb Part 220FTC, or equivalent 

Magnetic Shield   Millenc No.80802E, or equivalent 

Operating Position   Any 

Weight ( Approx.)   8 oz ( 226 g) 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   

Between anode and dynode No.14   

Between consecutive dynodes   

Between accelerating electrode and 
grid No.13   

• 
2400 max. V 

400 max. V 

500 max. V 

±500 max. V 

MELM Electronic Components 

DATA 1 
11-69 



6810A 
Between dynode No.1 and cathode  

Between focusing electrode and cathode   

Average Anode Currente   

Ambient Temperature i   

CHARACTER ISTICS RANGE VALUES 

Voltage Distribution A. Table 1 

With E = 2000 volts ( Except as noted) 

Min. Typical Max. 

400 max. V 

400 max. 2 max. m. 

75 max. °C 

e 
Anode Sensitivity: 

Radiantg at 
4400 angstroms . — 3 x 106 — A/W 

Luminous' 
(2870° K) 4.8 x 102 3.8 x 103 2 x 104 A/Ime 

Cathode Sensitivity: 

Radianti at 
4400 angstroms — 0.056 — A/W 

Luminous ' 

(2870° K)  5 x 10-5 7 x 10-5 — A/Im 

Current with blue 
light kourcem 
(2970" K + C.S. 
No.5-58)   5 x 10-8 7 x 10-8 A 

Quantum Effici-
ency at 
4200 angstroms . 16 

Current Amplifi-
cation  

Anode Dark 
Current^ 

Equivalent Anode 
Dark Current 
Input"  

Equivalent Noise 
Lnputg  

Anodl-Pulse Rise 
Time at 2400 V. . 

5.4 x 107 

- 1 x 10-6 3 x 10-6 
All> 

5 x 10-10 1.5 x 10-6 Im 

1.8 x 10-12P w 6.2 x 10-le 

3.3 x 10-12 — Im 

4.1 x 10-15' — 
V110 

3.1 x 10-9 — s 

Electfon Transit 
Time at 2400 V . . 4.4 x 10-8 

Made by Corning Glass Works, Corning, NY 14830. 

Made by Alden Products Co., 262 N. Main Street, Brock. 
ton, MA 02403. 

Indicates a change or addition. 

/ 1 Electronic 
it rnm fe 

DATA 1 



6810A 
C Made by James Millen Manufacturing Company, 150 Ex-
change Street, Malden, MA 02148. 

Averaged over any interval of 30 seconds maximum. 

Tube operation at mom temperature or below is recom-
mended. 

g This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 803 lumens 

la per watt. 

h tinder the following condition's: The light source is a 

tungsten-filament lamp having a lime-glass envelope. It 
is operated at a color temperature of 2870° K and a light 
input of 0.1 microlumen is used. 

1 This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

Under the following conditions: The light source is a 

tungsten-filament lamp having a lime-glass envelope. It 
is operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 200 volts are applied 
between cathode and all other electrodes connected as 
anode. 

'Under the following conditions: Light incident on the 
cathode is transmitted* through a blue filter ( Coming 

C.S. No.5-58, polished to 1/2 stock thickness--Manu-
factured by the Coming Glass Works, Coming, NY) from 
a tungsten-filament lamp operated at a color temperature 
of 2870° K. The value of light flux incident on the filter 
is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected as anode. 

n
 At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 2000 amperes per 

lumen. Dark current caused by thermionic emission may . be reduced by use of a refrigerant. Dark current is meas-

ured with incident light removed. 

P At 4400 angstroms. These values are calculated from the 

EADCI values in lumens using a conversion factor of 
803 lumens per watt. 

ci Under the following conditions: Tube temperature 22° C, 

Allk external shield connected to cathode, bandwidth 1 Hz, 

nour tungsten-light source at a color temperature of 2870° K 
interrupted at a low audio frequency to produce incident 

Electronic 
Components 

T 
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6810A 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the 

"off" period. 

r At 4400 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 803 lumens 

per watt. 

s Measured between 10 per cent and 90 per cent of maxi-
mum anode-pulse height. This anode-pulse rise time is 
primarily a function of transit time variation and is meas-
ured under conditions with the incident light fully illum-

inating the photocathode. 

t The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance 

window of the tube and the time at which the output pulse 
at the anode terminal reaches peak amplitude. The transit 

time is measured under conditions with the incident light 
fully illuminating the photocathode. 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1: No Connection P DY 

Pin 2: Dynode No.1 02 

Pin 3: Dynode No.3 oyi3 

Pin 4: Dynode No.5 Oft' 

Pin 5: Dynode No.7 DY9 DYe 

Pin 6: Dynode No.9 
Pin 7: Dynode No.11 cw7 5 I 074 

Pin 8: Dynode No.13 
Pin 9: Grid No.2 DYy 

(Accelerating Electrode) 073 

Pin 10: Anode or' 20 GI COLLAR 
METAL 

Pin 11: Dynode No.14 DIRECTNCION OF LIGHT: 
K 

Pin 12: Dynode No.12 INTO ENO OF BULB 

Pin 13: Dynode No.10 
Pin 14: Dynode No.8 

Pin 15: Dynode No.6 
Pin 16: Dynode No.4 
Pin 17: Dynode No.2 
Pin 18: No Connection 
Pin 19: Grid No.1 ( Focusing Electrode) 

Pin 20: Photocathode 

Metal Collar: No Connection 
Note — If used, connect only to photocathode. 

20 D 

0710 

DY2 

NC 

• 

• 

• 

• 

• 

inffl Electronic Components 
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6810A 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

• PHOTOCATHODE 

54 

R5 

R6 

57 

AR 

TO 
REGULATED Re 
DC POWER 
SUPPLY Re • 

R12 

Re 

RIS 

RI6 

R17 

Re 

R, 

53 
COCUSING ELECTRODE 

DYNODE Nei 

DYNODE Ne2 

DYNODE Ne3 

DYNODE Nee 

DYNODE 

DYNODE Ne6  

DYNODE NI? 

DYNODE NOB 
18 

DYNODE Nee 

DYNODE Nett, 

1-C1 DYNODE Neu 

PHC1TOMuLT, 
PuER 

TUBE 

ANODE 

DYNODE Ne12 

C3 
DYNODE Nei3 • OUTPUT > RL 

C. 

DYNODE Neta 

CS 
92 .3 3008 

R20 

1 
ACCELERATING 

ELECTRCOE 
Cd3 

C1-• 25 pF, 20%, 600 volts (dc working ), ceramic di sc 

C2: 50 pF, 20%, 600 volts ( dc working), ceramic disc 
C3: 100 pF, 20%, 600 volts ( dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts ( dc working), ceramic disc 
C5. • p500 F, 20%, 600 volts ( dc working), ceramic disc IC6: 100 pF, 20%, 1000 volts ( dc working), ceramic di sc 
RI: 24000 ohms, 5%, 1 watt 
R2: 22000 ohms, 5%, 1 watt 
R3. • m 20 1 egohm, %, 2 watts, adjustable 
R4 through R13: 22000 ohms, 5%, 1 watt 
R14: 27000 ohms, 5%, 2 watts R17: 18000 ohms, 5%, 2 watts 

MR15: 33000 ohms, 5%, 2 watts R18: 22000 ohms, 5%, 2 watts 
I 

WIR16: 22000 ohms, 5%, 2 watts R16: 22000 ohms, 5%, 2 watts 

R 20* • 10 megohms, 2 watts, adjustable 
• Value will depend on magnitude ofpeak pulse voltage 

R I.; 
desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

Allipiate 1: Adjustable between approximately 800 and 2400 
Wolts dc. 

Note 2 Component values are dependent upon nature of ap-
plication and output signal desired.  

[ECM Electronic Components 
DATA 3 

11-69 



6810A 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR CONSTANT 

VOLTAGE BETWEEN CATHODE AND DYNODE NO. 1 

.2 

R3 

R4 

R5 

R6 
TO 

REGULATED R7 
DC POWER 
SUPPLY 
• 0 

R16 

. 17 

PNOTOCATmODE 

FOCUSING ELECTRODE 

DYNODE Net 

DYNODE N92 

DYNODE N93 

DYNODE Ne• 

DYNODE N.  

DYNODE N96 

DYNODE N 

DYNODE NCR 

DYNODE N99 

DYNODE N910 

DYNODE 

DYNODE N 2 

DYNODE N9.3 

R 

• 

P.OTOMULT , 
PUER 
TURF 

ANODE 

ACCELERATING 
EL (CT RODE 

6 

C1: 25 pF, 20%, 600 volts ( dc working), ceramic disc 

C2: 50 pF, 20%, 600 volts ( dc working), ceramic disc 
C3: 100 pF, 20%, 600 volts ( dc working), ceramic disc 

C • 250 pF, 20%, 600 volts ( dc working), ceramic disc 

C5 "• 500 pF, 20%, 600 volts ( dc working), ceramic disc 
C6: 100 pF, 20%, 1000 volts ( dc working), ceramic disc 
RI: 5 megohms, 20%, 1/2 wat, adjustable 

R2 through R11: 22000 ohms, 5%, 1 watt 
R12 .• 27000 ohms, 5%, 2 watts R15: 18000 ohms, 5%, 2 watts 
R13: 33000 ohms, 5%, 2 watts R16: 22000 ohms, 5%, 2 watts 

R14: 22000 ohms, 5%, 2 watts R17: 22000 ohms, 5%, 2 watts. 

R18: 10 megohms, 2 watts, adjustable 
RL' Value will depend on magnitude of peak pulse voltage •  

desired. For a peak pulse amplitude of 100 volts, the 

value is approximately 300 ohms. 
Z: ( 2) - 180 V, 2 W zener diodes, or equivalent 

Note 1: Adjustable between approximately 800 and 2400 e 
volts dc. 
Note 2: Component values are dependent upon nature of ap-

plication and output signal desired. 

e 

Ulr,FC1 Electronic Components 
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6810A 
DIMENSIONAL OUTLINE 

• 

• 

• 

r 
(SEE NOTE) 
FACEPLATE - _r 

PHOTOCATHODE'. 

TI6 
BULB 

METAL COLLAR 

SMALL -SHELL 
BIDECAL 

20-PIN BASE 
JEDEC N91320-102 

2.00 ±.06 
DIA. 

1.68 MIN 
DIA. 1 

6.69 
f. 9 

5.40 
3.2 

1  

7.5 
MAX. 

2.38 MAX 92C5 -880253 

of bulb will not deviate more than 2° in any direction 

•
from the perpendicular erected at the center of bottom of 
the base. 

Note Deviation from flatness of external surface of face-
plate will not exceed 0.005" from peak to valley. 

Dimensions are in inches unless otherwise stated. 

• 

INCH DIMENSION EQUIVALENTS IN MILLIMETERS 

Inch mm Inch mm Inch mm 

0.06 1.5 1.68 42.6 5.40 137.1 

0.12 3.0 2.00 50.8 6.69 169.9 

0.19 4.8 2.38 60.4 7.5 190.5 

DUCEM Electronic Components 
DATA 4 
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Table 1 

Voltage Distribution 

Between the fol-
lowing Electrodes: 
Cathode ( K), 
Dynode ( Dy), 
and Anode (P) 

A 

14% of Supply 
Voltage ( E) 
multiplied by 

6.06% of Supply 
Voltage ( E) 
multiplied by 

K - Dyl 
Dyl - Dy2 
Dy2 - Dy3 
Dy3 - Dy4 
Dy4 - Dy5 

DY5 - DY6 
- DY7 

Dy7 - Dy8 
Dy8 - Dy9 
Dy9 - Dy 10 
Dy10 - Dyll 
Dyll - Dy.12 
Dy12 - Dy13 
Dy13 - Dy14 
Dy14 - P 
Dyl - P 
K- P 

2 

1.25 
1.5 
1.75 
2 

18.5 

1.25 
1.5 
1.75 
2 
16.5 

Focusing electrode is connected to arm of potentiometer 
between cathode and dynode No.1; the focusing electrode 
voltage is varied to give maximum anode current. 

éCathode-to-dynode No.1 voltage is maintained at 360 volts. 

TYPICAL TIME- RESOLUTION CHARACTERISTICS 

T
R
A
N
S
I
T
 
TI
ME
 -
S
E
C
O
N
D
S
 

R
I
S
E
 
T
I
M
E
 
-
S
E
C
O
N
D
S
 

a.
 

a
,
 

a.
 

w
 
.
 
 
o
 
.
 
.
 
.
 
•
 
 

VOLTAGE DISTRIBUTION ATABLE I 

TRANS T TIME 

iUHuIHIflllhIIIflI 
5 u Time 

IHIIIIflhI •9 I, • 2. 2• 

1000 2000 
SUPPLY VOLTAGE ( El- VOLTS 

3000 

9213 - 3007 

MOD)Lj_ Electronic Components 

DATA 4 



6810A 
TYPICAL FOCUSING ELECTRODE CHARACTERISTIC 
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FOCUSING ELECTRODE VOLTAGE — 

PERCENT OF CATHODE -TO- DYNODE No. I VOLTAGE 921.3 2693 

TYPICAL ANODE CHARACTERISTICS 

CATHODE- TO- FOCUSING 
CATHOOE-TO-DYNODE 
DY 1 - TO - DY2 
DY2- TO - 003 

ETC TO 
DYI0 - TO - > II 

LIGHT SOURCE IS 
COLOR TEMPERATURE 

ELECTRODE VOLTS • 173 
Nol ( DTI) VOLTS • 216 

DYII - TO-DYI2 VOLTS • 135 

VOLTS 108 DY12-T0-0Y13 VOLTS * 160 
DYI3- TO - 0114 VOLTS. 186 
GRID No .2 VOLTS ADJUSTED TO 
GIVE MAX ANODE CURRENT 

A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
OF 2870. K 
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SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

VOLTAGE DISTRIBUTION A OR 8 AS SHOWN ON CURVE , TABLE I 
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6810A 
TYPICAL EADCI AND ANODE DARK CURRENT 

CHARACTERISTICS 

e 

e 

e 

O 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLT-

AGE ( E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN 5 4% OF E 
MULTIPLIED BY 

CATHODE AND FOCUSING ELECTRODE 
CATHODE AND DYNODE No 1 ( DTI) 
DYI 8 DY2 
OYU! DY3 
DY3 13 054 
Dv. e DY5 
DY5 & DY6 
DY6 a DY7 
DY 7 & EMI 
DYE) a DY9 
DY9 a OVID 
DYI0 & DYii 
DYII a DYI2 
DYI2 8 DY13 
0113 & DYI4 
0514 a ANODE 
ANODE 8 CATHODE 

I 6 
2 
1 
I 

25 
5 
75 
2 
El 5 

GRID- No 2 VOLTS ADJUSTED TO GIVE MAXIMUM ANODE 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 

TEMPERATURE OF 21370•K 
TUBE TEMPERATURE • 22•C 

CURRENT 
OPERATED AT A COLOR 
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TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 

100 

$0 

40 

40 
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ram 

II 

ABSOLUTE 
SENSITIVITY 

QUANTUM 
EFFICIENCY 

10, 

RELATIVE 

SENSITIVITY 

3000 4000 5000 b000 7000 e 
WAVELENGTH-ANGSTROMS 

92061-1531M 
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6866 
DISPLAY STORAGE TUBE 

DIRECT-VIEW TYPE 

4"-D I AMETER DI SPLAY 

NON-EQUILIBRIUM WRITING GR ID-CONTROL REA 21 NG ( V I EWI NG) 

General: 

DATA 

Writing Section Viewing Section 

Heater, for Un i potent i al Cathode: 

7 or mr IT)  6.3 6.3 volts 
Current   0.6 0.6 amp 

Mi n 1 mum Cat node Heat i ng Time 

before other electrode volt-
ages are applied  - 30 sec 

Di rect I nterel ect rode 
Capacitances I Approx. 1: ° 

Grid No. I to al 1 other 
tube electrodes   6 18 Auf 

Cathode to all other 

tube electrodes   4.2 6.5 bed 

Deflecting electrode DJ, to 

deflecting electrode DJ,. . I . 8 Me 

Deflecting electrode DJ, to 

deflecting electrode DJ,,. . . 1.8 liof 

DJ , to al I other tube electrodes. 7.5 - WI 

DJ, to al I other tube electrodes. 8 - /4“f 

DJ 3 to all other tube electrodes. 6 - Me 
DJ. to al 1 other tube elect rodes. 7 - Pie 

Focusing Method   Electrostatic None 

Deflection Method   Electrostatic None 

Deflecting-El act rode Arrangement  See Dimen— 
sional Outline 

Phosphor  - High-Visual-Effi-
ciency Type, 

Aluminized 

Fluorescence   - Yel low 

Phosphorescence  Yel low 

Minimum Useful Screen Diameter  4" 

Maximum Overal I Length  15-1/2" 

Seated Length   le 8 3/8" 
43XiMUM Tube Radius   3-5/32" 

Bulb-Flange Diameter  5-1/85: ti 112166:: 

Greatest Bulb Diameter  
Bu lb Termi nais: 

Caps ( Two)  Recessed Small  Cavity ( JETEC No. J 1-21) 
Flange  See Dimensional Outline 

Flexible cable  See Dimensional Outline 
Ambient-Temperature Range   -65° to i-loo °C 

Mounting Posit ion  My 
Weight ( Approx  ) 2 I bs 

Socket  Alden Part No.435S8A, or equivalent 
Base  Smal I-Button Thi rtyfivar 31-Pin ( JETEC No. E3I-36) 

O Without external shield. 

10-56 TENTATIVE DATA 1 
TUBE DIVISION 
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DISPLAY STORAGE TUBE 

BOTTOM VIEW% FLANGE 

Pin 1- No Connec-
tion 

Pin 2- . ame as Pin 1 
Pin 3- Deflecting 

Electrode DJ, 
of Writing Gun 

Pin 4 - Deflecting 
Electrode DJ 3 
of Writing Gun 

Pin - as Pin 1 
Pin - id NO.3 of 

Gun 
Pin 7- ;,,e as Pin 1 
Pi, E - ;;: ter of 

.% -ifing Gun 
Pin 9- ; , t;-- of 

• '• . 3 Gun 
Pin le- %-.1 of 

Gun 
Pin 11 - o . Pin 1 
Pin 1., - Pin 1 
Pin 71, tiny 

Electrode DJ1 
of Writing Gun 

Pin 14 - D,,tlecting 
Electrode D.J 2 
ot Writing Gun 

Pi-. 15- -,rid No.2 of 
Writing Gun 

Pin 1f; - internal Con-
nection-Do 
Not Use 

Pi- 1 - SriO No.4 of 
Writing Gun, 
Grid No.2 of 
Viewing Gun 

Pi , 1P - Pir 1 
Pin 12- Same a;-, Pin 1 
Pin ;i0- Pi, 1E; 
Pin z1- ,`-oefe as Pin 1 

SNORT 
INDEX 
PIN 

Pin 22- Heater of 
Viewing Gun 

Pin 25- Same as Pin 1 
Pin 26- Same as Pin 1 
Pin 27- Cathode of 

Writing Gun 
Pin 28- Same as Pin 1 
Pin 29- Same as Pin 1 
Pin 32- Grid No.1 of 

Viewing Gun 
Pin 33 -Cathode of 

Viewing Gun 
Pin 34- Same as Pin 1 
Pin 35- Heater of 

Viewing Gun 
Flexible Cable- Con-

nection to 
'Screen 

Flange- Backing-
Electrode 

Recessed Cavity Cap - 
Nearer Tube 
Face--Grid No.4 of 

Viewing Gun 
Nearer Electron 
Guns--Grjci No.3 of 

Viewing Gun 

Maximum Ratings, Absolute Values: 

Writing Section Viewing Section.' 

Sc..AEEN VOLTAGE   11000 max. volts 
PEAK BACKING-ELECTRCDE 

VOLTAGE  20 max volts 

I( Pins 23 and 31 are not shown because they are trimmed to the same 
dimension as the short index pin and are not to pe used. 

**: see next page. 

10-56 
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DISPLAY STORAGE TUBE 

Writing Section Viewing Section** 

Equivalent Values 

GRID-No.4 VOLTAGE . . 

GRIOHNo.3 VOLTAGE . . 

GRID-No.2 VOLTAGE .   

CATHODE VOLTAGE   

GRID-No.1 VOLTAGE: 
NggatIVe olas value . 

Positive bias value . 

Positive peak value . 

PEAK VOLTAGE BETWEEN 

GRID No.4 AND ANY 
DEFLECTING ELECTRODE. . 

PEAK HEATER-CATHODE 

VOLTAGE: 
Heater negative with 

respect to cathode. . 

Heater positive with 

respect to cathode. . 

. 2900 max.* 150 max. ** 300 max. volts 

.IODE max. * 300 max. volts 

. 2750 max.* 150 max. volts 
-2900 max- .** - volts 

203 max.* iirti ,Iwo. volt% 

0 max.' 0 max. volts 
2 max.* u 'W I. xultu 

500 max. - volts 

125 max. * 125 max. volts 

125 max.* 125 max. volts 

VIEWING SECTION.* 

Operating Values and Typical Performance Characteristics: 

Screen voltage   5000 10000 10000 volts 

CC Backing-Electrode 
Voltage   5 5 5 volts 

Grid-No.4 Voltage   150 210 150 volts 

Grid-No.3 Voltage*  25 to 125 50 to 150 25 to 125 volts 

Grid-No.2 Voltaget * . . 50 to 75 70 to 105 50 to 75 volts 
Grid-No.1 i/oltage*  0 to -50 0 to -75 0 to -50 volts 

Maximum Screen Current. 350 600 350 gamp 

Maximum Peak hacking-

Electrode Current . . .,. 1.5 2 1.5 ma 

Maximum Grid-No.4 Current  2 3 2 ma 

Maximum Grid-No.3 Curreee . 1.5 2 1.5 ma 

ivuximum Cathog2 Current. . . 3 4 3 ma 
Writing SpeedIT   300000 300000 00000 in./sec 

NumberofHalf -Tone Steps° . 5 5 5 
Viewing Durationà   40 20 40 sec 

Maximum Erasing-Uniformity 

FactorLL .. ... tt . . . 0.5 0.5 0.5 
Stored-Spot Diameter . . . 0.020 0.020 0.020 in. 
Resolutione   50 50 50 lines/in. 

Brightness"  175 1750 950 fl 

** voltages are shown with respect to cathode of viewing Gun. 

fadjusted for brightest, most uniform pattern. 
I Grid No.2 of the viewing Gun is connected internally to grid 00.4 of 

, the Writing Gun. 

9  For conditions with combined adjustment of grid—No.1 voltage, gr id — 

No. 2 voltage, and grid—No.3 voltage to give brightest, most uniform 

pattern. 

. tt c 4. no. M. . , „ See neat page. 

1C-56 TENTATIVE DATA 2 
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DISPLAY STORAGE TUBE 

WRITING SECTION' 

Range Values for Equipment Design:* 

With any gr;d4o.2 vci'age (4 2) betueen 500 and 275o volts 

Grid-No.4 voltage ( Ec )   95% so 105% of E,c volts 
Grid-No.3 Voltage for4Focus 14% to 28% of Ec: volts 
Maximum Grid-No.1 Voltage 

for Cutoff of Llndeflected 

Focused Spot  -4.6% of Ec, volts 

Maximum Grid-Nó.3 Current   -15 to + 10 ¡damp 
Maximum Cathode Current   See Curve 

Deflection Factors: 

DJ, and DJ,   28 to 38 v dc/in./kvofEc. 
Dig and Dig   28 to 38 v dc/in./kvofEc i, 

Focused Beam Position   ff 

Examples of Use of Design Ranges:* 

With gr:cl-No.2 voltage of 2500 2500 volts 

Grid-No.4 Voltage ( Ec„) . . . 1425 to 1575 2375 to 2625 volts 

Grid-No.3 Voltage for Focus . . 210 to 420 350 to 700 volts 
Maximum Grid-No.I voltage 

for Cutoff of Undeflected 

Focused Spot  -69 -115 volts 
Deflection Factors 

when Ec, = Ec2 , 

DJ, and DJ,   42 to 57 70 to 95 v dc/in. 

01 3 and DJ.   42 to 57 70 to 95 v dc/in. 

Equivalent Values for Examples of Writing-Gun Voltages 
Referred to Cathode of Viewing Gun: 

Cathode Voltage   -1450 to - 1395 -2450 to -2395 volts 

Grid-No.2 Voltage   -25 to +180 -75 to +230 volts 

Grid-No.3 Voltage for Focus .   - 1240 to -975 -2100 to - 1695 volts 

Grid-No.4 Voltage   50 to 105 50 to 105 volts 

VIEWING SECTION and WRITING SECTION 

Circuit Values: 

Grid-No.I-Circuit Resistance ( Either gun)   1.0 max. megohm 
Resistance in Any Deflecting-Electrode Circuit. . .   0.1 max. megohm 

Backing-Electrode-Circuit Resistance  0.005 max. magohm 

Series Current-Limiting Resistance in Screen Circuit  1.0 min. megohm 

n Voltages are shown with respect to cathode of Writing Gun. 

Measured under condition% of writing from just zero brightness ( view-
ing-beam cutoff) to maximum brightness with grid No.1 of writing Gun 
at -10 volts with respect to cathode of Writing Gun, and grids No.2 
and No.11 of Writing Gun at 02500 volts with respect to cathode of writ-
ing Gun. 

° Observed with an RCA- 2F21 Monoscope display. 

See next page. 
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DISPLAY STORAGE TUBE 

6 

Expressed in terms of the time required for the brightness of the un-
written background to rise from just zero brightness ( viewing-beam 
cutoff) to 105 of the maximum brightness. 

00 Defined as ( 12 - yet 2, where 

t1 . time measured from start of erasing to instant at which any 
screen area is reduced to zero brightness. 

t2 iir'"7Z;2'eseunreeatri": start o Cg'14:rt at which en-

Measured g G un asth shrinking- raster jorlatsst ewri with resp ect ecartid t otv with grids of Writing tainndg eru.nti. of 

44 Measured with entire storage grid written to produce maximum bright-
ness and with screen at indicated voltage. 

e Ihe Cathode of the writing bun is operated at abutit -2500 vultk el tir 
respect to the cathode of the viewing Gun which is usually operated 
at ground potential. 

ee The center of the undeflected focused beam will fall within a circle 
having a 10 -mm radius concentric with the center of the face under the 
following conditions: grids No.2 and No.4 of writing Gun at . 2500 
volts with eespect to cathode of Writing Gun, grid 00.5 of writing 
Gun at voltage to give focus, grid No.1 of writing Gun at voltage 
which will permit storage of a charge just sufficient to give a barely 
perceptible spot on screen, viewing Section operating under normal 
conditions, and tube shielded against extraneous fields. 

It is recommended that the deflecting-electrode-circuit resistances 
be approximately equal. 

OPERATING CONSIDERATIONS 

Magnetic shielding must be provideu to prevent external 

fields from interfering with the required accurate con-

trol of the low-velocity viewing beam. A cylindrical 

shield of properly annealed high-permeability material a-

bout 1/16- inch thick is usually satisfactory. The screen 

cable should be placed outside the shield. 

The metal flange at the face end of the tube requires the 

use of a spring-contact ring bearing against the edge of 

the flange. 

To prevent possible damage to the tube, allow the viewing-

gun beam current to reach normal operating value before 

turning on the writing-gun beam current, and keep the view-

ing beam on until the writing beam is turned off. 
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DISPLAY STORAGE TUBE 

MAX. 

5P/8" 

t'4‘ 

.020 
t.005" 

5 6/e; 

" II/4 63/4  

6/8"Ft.mAX. 
14" 

33/8" 

DJI - DJ2 

rDEFLECTION PATH 

e MIN. USEFUL 
SCREEN DIA. 

3/8"R.MAX. 

FOR TUBE 
SUPPORT 

ENCAPSULATED 
JUNCTION 

'I2 MAX. 

- 1 -

20" ± 7" 

5/8"MAX. 

'MAX. „ 
file MAX. f 

/4 , 
.250"miN. ; 316 

4 
I MIN. FOR 

TUBE SUPPORT 
2 1/4 " 

RECESSED SMALL 
CAVITY CAPS 
JETEC N2J1-21 

INSULATED CABLE 
14" MIN. LENGTH 

3" t Vib" 

SMALL-BUTTON 
THIRTYFIVAR 
31-PIN BASE 

JETEC N2E3I-36 

92CM-8946 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 30 IN ANY 

DIRECT ION FROM PERPENDICULAR ERECTED AT CENTER OF FACEPLATE. 

THE PLANE THROUGH TUBE AXIS AND EACH OF THE FOLLOWING 

I TEN'S MAY VARY FROM THE DEFLECTION PATH PRODUCED BY DJ 

AND DJ 2 BY THE FOLLOWING ANGULAR TOLERANCES ( MEASURED ABOUT 

THE TUBE AXIS I: PIN 27, ± 100 ; EACH CAVITY CAP ( ON SAME 

SIDE AS PIN 27 I, 17 0 ; ENCAPSULATED JUNCTION, ± 10° . ANGLE 

BETWEEN DJ/ - DJ2 DEFLECTION PATH AND DJ 3 - DJ4 DEFLECTION 

PA7N s g ± 3 0 . 

10-56 
TUBE DIVISION 

1.010 CORPORAT,ON OF AregiCA elAef / SON. MY/ OISE, 
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e SPECTRAL—ENERGY EM SSION CHARACTERISTIC 
OF PHOSFE IOR 
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TYPICAL ERASURE CHARACTERISTICS 

VIEWING SECTION  

Ef . 6.3 VOLTS SCREEN KILOVOLTS lo 
GRID-NE 4 VOLTS *.210 GRID-NB 2 VOLTS . .85 

GRID-N2 I VOLTS . MOST UNIFORM DISPLAY 
GRID-NB 3 VOLTS .}ADJUSTED FOR BRIGHTEST, 

* REFERRED TO CATHODE OF VIEWING GUN 

BACKING-ELECTRODE VOLTS 

CURVE 
DC POSITIVE RECTANGULAR 

PULSE AMPLITUDE (APPROX.) 

A 10 10 

B 5 e 
C 2 7 

ERASURE IS PRODUCED BY POSITIVE RECTANGULAR PULSE APPLIED 
TO BACKING-ELECTRODE. INDICATED DURATION IS SUM OF DUR-
ATIONS OF NUMBER OF PULSES OR ELAPSED TIME AFTER START 

OF PULSE. 

100 

O 10 20 30 
TOTAL ERASING-PULSE DURATION AFTER CESSATION 

OF WRITING— MILLISECONDS 

40 

TUBE DIVISION 
RADIO CORIOR.1014 Of AMER.. nARR1SOFI NEW JERSEY 

• 

• 

92CM-9045 
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Photomultiplier Tube' 

10-STAGE, HEAD-ON, 
FLAT-FACEPLATE 

S- I3 RESPONSE 
ELECTROSTATICALLY FOCUSED 

DYNODE STAGES 
For Per ,,tionandllra.urrmvnt ol lit ,otiolef 

Bad'at ! on arid Orhm, r 1 Bad , a t ton Sourc ,, 

GENERAL 

Spectral Response  S- I3 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Semitransparent  Cesium-Antimony 
 Flat, Circular 

  2 sq in 
1-5/8 in 

Fused Silica 
0  150 in 

1  51 
Dynode Material   Cesium-Antimony 
Direct lnterelectrode Capacitances ( Approx.) 

4  4 pF 
7  0 pF 

Maximum Overall Length  6-9/16 in 
Seated Length   5-5/8 3/16 in 

Window  

Maximum Diameter 
Operating Position 
Weight ( Approx  ) 
Bulb  T16 
Socket Amphenolb No.59-4I7, or equivalent 
Magnetic Shield . Perfection MicaCo.b, No.P-I08,or equivalent 
Base Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.BI4-38), Non-hygroscopic 
Basing Designation for 80110M VIEW  I4AA 

_ . 

2-5/16 in 
  Any 
5   8 oz 

DY5 

054 

oY5 

DY: 
1351 K 

DIRECTION OF RADIATION: 
INTO END OF BULB 

DY9 

DY10 

ale RADIO CORPORATION OF AMERICA 



6903 

MAXIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES 

DC or Peak AC Supply Voltage 

Average Anode Currentd 
Ambient Temperature   

CHARACTERISTICS RANGE VALUES 

y vo t a 1- af.fc - . e 

1250 
250 
300 
300 
0  75 

75 

V 
V 
V 
V 

mA 
OC 

Co. I; I/12 of n suceee -Jina nflo; , ni I/1. 

E bet.een lyoole end , n,d,. 

volfaqv if adH.J.:.fel lc that . loe oet,00r 
cent of dyrod,—Oo.1 votentil ( referred t, oafrode) crine 

provides rraximum anode Curren:. 

With E = 1000 volts (Except as noted) 

Min TYP Max 

Sensitivity 
Radiant, at )/ anastrom 7.2x104 
Cathode radiant, :It 

440(% angstroms  0.047 
Lin flout': 

At O cis e   10 90 
Alth dynode 

output n1 ectrrnic - 52 
Cathode luminous: 
Mtn tunuten light 

sc,urceg   4x10-5 
blue 1;qht 

Current Amplification . 
Equivalent Anode-Dark-
Current Inputs  

Equivalent Noise Input 

  4x10-8 

6x10-5 

1.5x108 

5x10-18k m 
6.3510_ 12 

6.7510-12 

8.4x10-15 

Dark Current to any 
Electrode Except Anode 
at 25° C  

Kith F - 750 cong (Except as noted) 

TY! 

Sensitivity 

Min 

6.3x108 

0.047 

A/W 

A/W 

300 A/1m 

A/lm 

A/lm 

A 

2xl0-5 lm 
2.5510_ 12m W 

2.7x10 -11 1m 

7.5x10 -7 A 

Indicates a change. 

RADIO CORPORATION OF AMERICA Ed, 
Flortrnnit Components and Devices Harrison, N. J. gem" 
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e 7.9 

4.6 

  4x10-5 6x10-5 

  4XIQ -0 
Current Amplification . . - 1.3)(10 5 

Anm 

• ternate .lest gnat for Mill, Phototobe. 

b Made by Nrnpl.en F tunt.. I h 30 
(3,ir age, it, I 

c Mad,. bv Magnet I. to• hi Il vtsi on , Der fe, t on Mt., t. o. , IF12 , I Is r. 
Bldg., 2u North Ma.ket prl,e. Chicago o, liltnots. 

• vraged 03er an, inlet-sal 01 30 

e l,oler the follow., rondtttiins, 11e light source ts a tungsten- fila-
ment lamp having a lime- glass envelope. II Is opetated at a rotor , 

.1-mperature of 2370" k and a Isglit input of 10 v0.rolumens is used. 

f Nn output . urrent of opposite polatitv t., th.t obtained vi the anodi• 
ffid, be provtded bv using dynode No.10 as rhe output Kith 
thts arrangement, he load is ,Tomelted to the dynod.--No.lo , ir.uit 
and the anode serves only as iollcitor. 11, 

:• T-T•'- does not appls alien dynode No.10 is used as the 
o3tput ele.trode. 

g !niter the folios., . ondittons. The làght sour.° Is a tungsten- fila-
ment iamp having d lime- glass envelope. It is operated at d folio 
temperature of 2H70" K. The value of light flux às 0.01 lumen and 
21m volts at, applted betseen cathode a nd a ll oth, elerttvoles 

h 
1 ndr. r t IT• folios n g • tons • 1 . gh in. ' den, t he . at hod,. 1-
t ransmi t,ed t h rough a blue fi Iter ( Corn itig C. M. No. '3-3N. CI ass Code 
No. '. 113 pot I shed I. I -2 h kness — f a. t ure.1 hv the f . ,,,,,, g 
Class Nom Corr, ine , Nev. k I from a tungsten- 1 t  

oi t enpe r.. n.,,..,2070" k. Ihe àa I., of 11.0T flux 
n.,11 and 200 volt s à t. app ied he, seen . a hod, 

and all other e Ir. t t odes mdmm ted as anode. 

j Kin maximum signal-to-noise rat in, operat ton àsith a supply vo 1 age ( Fl 
be loià 1000 vo 1 ts I- re. ommended. 

k Measured at a tnlq• temperature of I. an.1 s th supply vo 1 t age IL/ 
,id ' listed to trt ve a lumtnous , VhSiti , lt, ol 2t , anweres per lumen. Dark 
torrent may he redu.,0-1 by use of a refrigerant. 

Detetrittned at 4400 angst roms. 

n fider the fill lou tug ondi t Ions, Supply vo 1 t age IF i da '5" 
t t emperat ure, ex, erna I sh le Id . " tine, ed t at bode, har:dii7tdt 

'y, ir per serond, tungsten- 1 ight source at d , 0101' t empea o rture f 
2H70 K Interrupted at a tom aud in rrequenry to prod,. e in, i den t 
radii, ion pulses a 1 ' et nat het weer. re,. and t he va I oe stated. The 

per t od of th, pulse Is equa 1 t., the ' of 1' per rod. 

P 1-rlder the same . t ions as shosn under tnt ... rep, that use s s tnade 
of a 171.114. hl.mal i. sour. e ha, ing rad at ion at .t'..37 angst roms. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I3 RESPONSE 

is shown at the front of this section 

OM RADIO CORPORATION OF AMERICA 
Electromc Components and Devices Harrison, N J. 
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DIMENSIONAL OUTLINE 

PHOTOCATHODE 
2 t 5/32 DIAMETER 
CIA. 1 5/8 MIN. 

(SEE NOTE) 

BASE 
JEDEC GROUP 5 
No 614 — 38 

25/i8 MAX. 

T 16 
BULB 

6 

MAX . 

DIA. 

DIMENSIONS IN INCHE S 

92c5-- 903882 

Cunt ,• t• I r1,• ,, 1,,, I I, ât Il 1“, t -;" r,, n. 
fro:, t he 1. eererel 1.'1 ere. t .,r, ,, 

I t l t he 

NO te %% I thin MI 111,1011 I.1,I•1 I rem e lit.,' -
'ir II • n,,t ,•,•, I 

RADIO CORPORATION OF AMERICA 
Ejectron,c Components and De,ces Harrlson N 1 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.i. 

1/12 OF E FOR EACH SUCCEEDING STAGE; AND 1/12 OF E 

BETWEEN DYNODE No.10 AND ANODE. 

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO PROVIDE 

MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870* H. 

DASHED PORTION INDICATES INSTABILITY. 

TUBE TEMPERATURE r 25°C 
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RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. j. 
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CHARACTERISTICS 
SUPPLY VOLTAGE ( E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 
OF E BETWEEN CATHODE AND DYNODE No.1 ; 1/12 OF E FOR 
EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN 
DYNODE No.I0 AND ANODE. FOCUSING— ELECTRODE VOLTAGE 
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
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6903 
TYPICAL EFFECT OF MAGNETIC 
FIELD ON ANODE CURRENT 

MAGNETIC FIELD IS PARALLEL TO DYNODE - CAGE AXIS. 
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT 
TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD 
OBSERVER. 

DYNODE - No.1 - TO - CATHODE VOLTS * 150 
EACH - SUCCEEDING - STAGE VOLTS = 100 
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE 
MAXIMUM ANODE CURRENT. 
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6914, 6914A 
Image Converter Tubes 

Monovoltage Types Having S-1 Spectre! Respwise 

GENERAL 

For Both Types 

Spectral Response   S-1 

Wavelength of Maximum Response   800 ± 100 nm 

PhotuLailiude. 

Material   Ay-O-Cs 

Minimum useful diameter   25 mm ( 1.000 In) 

Image surface: 

Shape   Convex 

Window 
Index of refraction at 589.3 nm   1.48 

Fluorescent Screen: 

Minimum useful diameter   21.8 mm ( 0.860 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 
Shape   Flat 

Window 
Index of refraction at 589.3 nm   1.48 

Focusing Method   Electrostatic 

Tube Dimensions: 

Overall length   2.925 in ± 0.050 in 

Ai Maximum diameter   1.880 in ± 0.025 in 

gur Operating Position   Any 

Weight   3 oz 

MAX I M UM RAT IN G S, Absolute-Maximum Values for altitude up to 

10,000 feet 

AK For Both Types 

W Anode Voltage:b 

Average ( DC)   16000 max. V 

Peak Instantaneous   17000 max. V 

Average Photocathode Current 

(Continuous operation)c   0.35 max. µA 

ID Peak Photocathode Currentd   3.5 max. 1.1A 

Ambient-Temperature Range   -54 to +68 oc 

ripe] El ectronicComponent s DATA 1 

8-70 



6914, 6914A 
Characteristics at Ambient Temperature of 220 C 

Type 6914 Type 6914A 

Anode Voltage ( DC)h   16000 16000 

Typical Paraxial Magnification 
Factore   0.76 0.76 

Minimum Conversion 
Indexe   15 15 

v 

Resolution9   50 50 line-
pairs/mm 

Maximum Quotient' of Screen 
Background by Conversion 
Index   2.5x10-7 2.5x10-7 Im/cm2 

Maximum Luminous Equivalent 
of Infrared Radiation for 
Threshold Visibility'   4 . 1x 10 -11 lm 

Photocathode Sensitivity: 

Radiant k   2.3 2.3 mA/W 

—a.— Luminous m   25 25 MA/Im 

• Referred to photocathode. 

C Averaged over any interval of 10 seconds maximum. 

d The 6914 and the 6914A should not be subjected to this peak 

photocathode current value more than 10 times during the useful 

life of the tubes. No single time period during which this current 

is drawn should exceed 2 minutes. 

e Defined as the ratio of the linear size of the image on the fluores-

cent screen to the linear size of the image on the photocathode. 

The image on the photocathode consists of two parallel lines 

0.08" long, each located 0.10" from the tube axis. Size of the 

image on the fluorescent screen is determined by measuring the 

spacing between the two parallel lines. 

Ratio of luminous flux from fluorescent screen to the product 

of the luminous flux incident on Corning No.2540 infrared filter 

(Melt No.1613, 2.61 mm thick) or equivalent, and the filter 

factor of 10.8 per cent. The light source is a tungsten-filament 

lamp operated at a color temperature of 28540 K. 

9 The resolution, both horizontally and vertically in a 0.24-inch-

diameter circle centered on the photocathode, is determined 

with a pattern consisting of alternate black and white lines of 

equal width. Any two adjacent lines are designated as a "line-

pair". 

—Ile-Indicates a change or addition 

DUffig Electronic 

Components 

DATA 1 



6914, 6914A 

h The value of this quotient for any individual tube multiplied by 

the square of the magnification factor of the tube gives that 

value of the incident illumination from 28540 K source required 

to produce an increase in screen brightness equal to the screen 
background. 

Radiation from a tungsten lamp operating at a color temperature 

of 28540 K is passed through a Corning No.2540 infrared filter 

and focused to a point on the photocathode. The resulting image 

on the fluorescent screen is viewed by a dark-adapted eye through 

a 10-power ocular. The amount of infrared radiation for threshold 

visibility is determined by reducing the incident radiation until 

the image on the screen can just be discerned. The luminous 

equivalent of this amount of infrared radiation is the product of 

the unfiltered luminous flux from the 28540 K source and the 

filter factor of the Corning No.2540 infrared filter. 

For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

m Under the following conditions: The light source is a tungsten. 

filament lamp having a lime-glass envelope. The lamp is operated 

at a color temperature of 28540 K. The value of light flux is 

1 x 10-2 lumen and 200 volts are applied between the photo-

cathode and anode. 

SAFETY PRECAUTIONS 
X-Radiation Warning 

This tube in operation produces X-rays which can constitute 

a health hazard unless the tube is adequately shielded. Make 

sure the shielding provides the required protection against 

personal injury. 

High Voltage 

The high voltage at which the tube is operated may be very 

dangerous. Great care should be taken in the design of appa-

ratus to prevent the user from coming in contact with the 

high voltage. 

Operating Considerations 

Handling. The tubes should be handled by the metal ter-

minals. Fingerprints on the glass should be avoided since 

they cause leakage current, corona, and higher screen back-

ground. To minimize the possibility of leakage current and 

corona, the external surface of the glass side wall is coated 

with a transparent, non-hygroscopic film. This film should 

113"1-Vf Electronic 
Components 

DATA 2 
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6914, 6914A 

be cleaned only with a soft dry cloth. 

Subjecting the tubes to intense incident-radiation levels may 

temporarily decrease the tube's sensitivity even though 

there is no voltage applied. The magnitude and duration of 

this decrease depend on the length of exposure. Permanent 

damage to the tube may result if it is exposed to radiant 

energy so great as to cause excessive heating of the photo-

cathode. 

Connections to the two terminals of the tube, indicated on 

the Dimensional Outline, should not be soldered to the ter-

minals. They may be made by spring fingers engaging the 

rim or the straight side of each terminal. 

Magnetic shielding of these image tubes is required to mini-
mize the effects of extraneous fields on tube performance. 

It is to be noted that ac magnetic fields are particularly ob-

jectionable in that they seriously impair tube resolution. 

If an iron or steel case is used, care should be taken in its 

construction to insure that the case is completely demagne-

tized. 

TYPICAL CHARACTERISTIC 

LIGHT INPUT OF 0.1 LUMEN FROM 2854. K TUNGSTEN SOURCE 

INCIDENT ON CORNING NO. 2540 INFRARED FILTER. 
IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4 INCH  
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6914, 6914A 

DIMENSIONAL OUTLINE 

SEE DETAIL 

895 
030 

PHOTOCATHODE 
TERMINAL 

NOTE 

400 
±.025 

SEE DETAIL"8" 

DETAIL A 

Dimensions in Inches 

1880 ± UZ5 
O A 

1687 t 007 
DA 

USEFUL 
PHOTOCATHODE 
1 000 MIN DIA 

098 
± 030 

DETAIL El 

A 

I 796 
MAX. DIA. 

NOTE 5 
2 718 
+.050 
- 068 

ttAA1X79tIA 

2.925 
t 050 

I 880 ± 025 

1 687 ± 007,j ANODE 
DIA TERMINAL 

DIA 

1.687 t 007 
DIA 

NOTE 4 

120 ± 030 
NOTE 3 

USEFUL 
SCREEN 

860 MIN DIA. 

120 1.030 
NOTE 3 

± .120 
±.030 

- 1.687 ± . 007 
DIA 

NOTE 4 

920/A-9922Ri 

MCOA Electronic Components 
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6914, 6914A 

DIMENSIONAL OUTLINE NOTES 

Note 1: Radius of curvature of faceplate is 2.38" ± 0.05". Face-

plate thickness at center is 0.065" ± 0.004. 

Note 2: Three insulated lead tips will not extend beyond maxi-
mum O.D. of tube. Leads are used only during tube manufacture. 

Note 3: Depth is measured to tangent of the two radii. 

Note 4: Diameter is measured to tangent of the two radii. 

Note 5: The exhaust tip will not extend beyond max. dia, of tube. 

TYPICAL MOUNTING ARRANGEMENT 

1NSuLATiNG MATERIAL CATHODE CONTACT 

ANODE CONTAT SPRING - 

9?C S-1222 

TERMINAL CONNECTIONS 

CL: Collector 

G1: Grid No.1 

(Focusing Electrode) 

G2: Grid No.2 

(Focusing & Accelerating Electrode) 

K: Photocathode 
Direction of incident radiation: 

Perpendicular to photocathode end of tube 

Electronic 
Components 

DATA 3 



6914, 6914A 

TYPICAL CHARACTERISTICS 
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6914, 6914A 

TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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6929 
Image Converter Tube 

Monovoltage type Having S- I Spectral Response 

GENERAL 

Spectral Response   S-1 

Wavelength of Maximum Response   800 ± 100 nm 

PhOtOCathOde: 

Material   Ag-C-Cs 

Minimum useful diameter  19.05 mm ( 0.750 in) 

Image surface: 

Shape   Convex 

Window 

Index of refraction at 589.3 nm   1.48 

Fluorescent Screen: 

Minimum useful diameter   14.48 mm ( 0.570 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence   Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape   Flat 

Window 

Index of refraction at 589.3 nm   1A8 

Focusing Method   Electrostatic 

Tube Dimensions: 

Overall length   2.285 in -± 0.050 in 

Maximum diameter   1.350 in ± 0.025 in 

Operating Position   Any 

Weight 1  5 oz 

MAXIMUM RATINGS, Absolute-Maximum Values 

Anode Voltage:b 

Average ( DC)   12500 max. V 

Peak Instantaneous   13000 max. V 

Average Photocathode Current 

(Continuous operationIc   0.35 max. µA 

Peak Photocathode Currentd   3.5 max. µA 

Ambient Temperature   75 max. 'DC 

Electronic 
Components 

DATA I 
8-70 



6929 

CHARACTERISTICS AT AMBIENT TEMPERATURE OF 22°C 

Anode Voltage ( DC)h   12000 V 

Typical Paraxial Magnification Factore   0.75 

—ta.-Minimum Conversion Indexf   15 

Resolution9   50 line-
pairs/mm 

Maximum Quotienth of Screen Background 
by Conversion Index   32x10-7 Im/cm2 

Sensitivity: 

Radianti   2.3 mA/W 

Luminous k   25 ¡IA/lm 

• Referred to photocathode. 

C Averaged over any interval of 10 seconds maximum. 

d The 6929 should not be subjected to this peak photocathode cur-

rent value more than 10 times during the useful life of the tube-

No single time period during which this current is drawn should 

exceed 2 minutes. 

e Defined as the ratio of the linear size of the image on the fluores-

cent screen to the linear size of the image on the photocathode. 

The image on the photocathode consists of two parallel lines 

0.08" long, each located 0.08" from the tube axis. Size of the 

image on the fluorescent screen is determined by measuring the 

spacing between the two parallel lines. 

Ratio of luminous flux from fluorescent screen to the product 

of the luminous flux incident on Corning No.2540 infrared filter 

(Melt No.1613, 2.61 mm thick) or equivalent, and the filter 

factor of 10.8 per cent. The light source is a tungsten-filament 

lamp operated at a color temperature of 28540 K. 

• The resolution, both horizontally and vertically in a 0.15-inch-

diameter circle centered on the photocathode, is determined 

with a pattern consisting of alternate black and white lines of 

equal width. Any two adjacent lines are designated as a "line-

pair". 

h The value of this quotient for any individual tube multiplied by 

the square of the magnification factor of the tube gives that 

value of the incident illumination from 28540 K source required 

to produce an increase in screen brightness equal to the screen 

background. 

—le-Indicates a change 

Electronic 
Components 

DATA 1 



6929 
1 For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. The lamp is operated 

at a color temperature of 28540 K. The value of light flux is 

0.01 lumen and 200 volts are applied between anode and 

cathode. 

SAFETY PRECAUTIONS 

X- Radiation Warning 

This tube in operation produces X-rays which can constitute 

a health hazard unless the tube is adequately shielded. Make 

sure the shielding provides the required protection against 

personal injury. 

High Voltage 

The high voltage at which the tube is operated may be very 

dangerous. Great care should be taken in the design of appa-

ratus to prevent the user from coming in contact with the 

high voltage. 

Operating Considerations 

• 

HANDLING The tubes should be handled by the metal ter-

minals. Fingerprints on the glass should be avoided since 

they cause leakage current, corona, and higher screen back-

ground. To minimize the possibility of leakage current and 

corona, the external surface of the glass side wall is coated 

with a transparent, non-hygroscopic film. This film should 

be cleaned only with a soft dry cloth 

Subjecting the tube to intense incident-radiation levels may 

temporarily decrease the tube's sensitivity even though 

there is no voltage applied. The magnitude and duration of 

this decrease depend on the length of exposure. Permanent 

damage to the tube may result if it is exposed to radiant 

energy so great as to cause excessive heating of the photo-

cathode. 
Connections to the two terminals of the tube, indicated on 

the Dimensional Outline, should not be soldered to the ter-

minals. They may be made by spring fingers engaging the 

IMŒZI Electronic Components 
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6929 
rim or the straight side of each terminal. 

Magnetic shielding of this image tube is required to mini-

mize the effects of extraneous fields on tube performance. 

It is to be noted that ac magnetic fields are particularly ob-

jectionable in that they seriously impair tube resolution. 

If an iron or steel case is used, care should be taken in its 

construction to insure that the case is completely demagne-

tized. 

TYPICAL CHARACTERISTICS 

LIGHT INPUT OF ai LUMEN FROM 2854 K TUNGSTEN SOURCE 
INCIDENT ON CORNING No 2540 INFRARED FILTER. 
IRRADIATED PHOTOCATHODE AREA HAS DIAMETER OF 3/4 INCH 
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DIMENSIONAL OUTLINE DETAILS 
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6929 
DIMENSIONAL OUTLINE 

SEE DETAIL 

.741 
£.030 

PHOTOCATHODE 
TERMINAL 

NOTE 2 

1.200 4.0•°8751 DIA. 
-.  

.645 
± 090 .385 

±.025 

SEE DETAILS' 

• Dimensions in Inches 
Note 1: Radius of curvature of faceplate is 1.230" ± 0.005"; 

faceplate thickness at center is 0.060" ± 0.004". 

Note 2: Three insulated lead tips will not extend beyond maxi-

mum 0.0. of tube. Leads are used only during tube manufacture. 

e Note 3: Depth is measured to tangent of the two radii. 

Note 4: Tip will not extend beyond maximum 0.D. of tube. 

L350 ±. 026 
0 A. 

1.210 ±.005 
DIA. 

USEFUL 
PHOTOCATHODE 
.750 MIN. DIA. 

.095 

.030 

1 
2.285 
t.050 

2.000 
t.035 

1.315 I 
' MAX. DIA. 

oos 
D A. TERMINAL 

ANODE 

1.350 ± .025 
DIA. 

USEFUL 
SCREEN 

.570 MIN. DIA. 
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6929 

TYPICAL MOUNTING ARRANGEMENT 

INSEELAIINE, MAE LEAAL CATHODE CONTACT 

SAR C E CONTACT 

92C5 , 3222 

TERMINAL CONNECTIONS 

CL: Collector 

GI: Grid No.1 

(Focusing Electrode) 

G2: Grid No.2 

(Focusing & 

Accelerating Electrode) 

K. Photocathode 

Direction of incident radiation: 

Perpendicular to photocathode end of tube 

ISCREEN 
ANODE  

Electronic 
Components 
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TYPICAL CHARACTERISTICS 
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TYPICAL SPECTRAL RESPONSE CHARACTERISTIC 
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Gas Phototube 

SIDE-ON TYPE HAVING UNOBSTRUCTED 
PHOTOCATHODE AREA itNU S- I RESPONSE 

DATA 

General: 

Spectral Response  S-1 
Wavelength of Maximum Response . . . . 8000 ± 1000 angstroms 
Cathode: 

Shane Semicylindrical 
minimum unobstructed prctcd lengthb   ?yy2" 
Minimum unobstructed projected width&  9/16" 

Direct Interelectrode Capacitance ( Approx  )   3 mmf 
Maximum Overall Length   3-1/16" 
Maximum Seated Length  2-1/2" 
Seated Length to Center of Cathode  1-5/8" ± 3/32" 
Maximum Diameter   1-9/32" 
Operating Position   Any 
Weight ( Approx.)   0.9 oz 
Bulb   T9 
Socket  Cinch No.8JM-1, or equivalent.. 
Rase   Intermediate-Shell Octal 5- Pin Arrangement 1, 

(JEDEC No. 85-10) 
Basing Designation for BOTTOM VIEW   3J 

DIRECTION OF RADIATION 

Pin 1- No Connection 
Pin 2- No Connection 

Pin 4- Anode 
Pin 6- No Connection 
Pin 8- Photocathode 

Maximum Ratings, Absolute-Maximum Values: 

Rating u Rating 11 
ANODE-SUPPLY VOLTAGE 

(DC or Peak AC)  70 max. 90 max. 
AVERAGE CATHODE-CURRENT 

DENSITYb   60 max. 30 max. 
AVERAGE CATHODE CURRENTb 6 max. 3 max. 
AMBIENT TEMPERATURE  100 max. 100 max. 

Characteristics: 

With an anode-supPly voltage of go 
volts unless otherwise specified 

Mtn. Median Max. 
Sensitivity: 

Radiant, at 8000 
angstroms  

volts 

ma/sg. in. 

ma 
oc 

0.019 amp/watt 

..Indicates a change. 

RADIO CORPORATION OF AMERICA 
Electron Tube Dniision Harrison, N. J. 
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Mitt. Median Max. 

Luminous :c 
At 0 cps  140 200 330 µa/lumen 

11111, 
At 5000 cps   _ 165 - ma/lumen 
At 10000 cps  150 - µa/lumen 

Gas Amplification Factord _ 10 
Anode Dark Current at 25° 0.1 µa 

Minimum Circuit Values: 
With an anode- supply 
voltage of 70 or less go volts e 

DC Load Resistance: 
For dc currents above 
3 Ma 0  1 min. megohm 

For dc currents below 
3 Ma  0 min. megohms 

For dc currents above 
2 µa  2.5 min. megohms 

41, For dc currents below 
2 µa  1 min. megohm 

a un plane perpendicular to indicated direction of incident radiation. 

b Averaged over any interval of 30 seconds maximum. 

C For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 2870. K. A dc anode supply voltage 
of 90 volts and a 1-megohm load resistor are used. For the 0- cycle 
measurement, a light input of 0.1 lumen is used. For the 5000- and 
10.000-cycle measurements, the light input is varied sinusoidally 
about a mean value of 0.015 lumen from zero to a maximum of twice the 
mean value. 

d The ratio of luminous sensitivity at an anode supply voltage of 90 
volts to luminous sensitivity at an anode supply voltage of 25 volts. 
In each case, sensitivity is obtained under conditions where the light 
source is a tungsten- filament lamp operated at a color temperature of 
28700 8, the light input is 0.1 lumen, and the load resistor has a 
value of 1 megohm. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I RESPONSE 

and 

FREQUENCY-RESPONSE CHARACTERISTICS • OF GAS PHOTOTURES 

are shown at the front of this section 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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23/3 

19 BULB 

INTERMEDIATE-
SHELL OCTAL 
5- PIN BASE, 
ARRANGEMENT I, 
JEDEC NtI35 - 0 

MAX. 
DIA. 

9/1(; 
MIN. 

I 9/32'. MAX. 
DIA. 

UNOBSTRUCTED 
/PHOTOCATHODE 

AREA 

-- 21/2 ' 

MAX. 

3 
MAX. 

1 

M 2\_ PHOTOCATHODE 

92C5-9198R1 

RADIO CORPORATION or AMERICA 
Electron Tube Division Harrison, N. J. 
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AVERAGE ANODE CHARACTERISTICS 
LIGHT SOURCE IS A TUNGSTEN—FILAMENT "  
LAMP OPERATED AT COLOR TEMPERATURE OF   
287C K 

 ...... .. 

.... . 

ANODE MICROAMPERES 

92CM-9226 

• 

• 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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IMAGE ORTHICON 
MAGNETIC FOCLFI osr simultaneous color pickup 

MAGNETIC DEFLECTION 

41, 

II) 

DATA 

General: 

Heater, for Unipotential Cathode: 
Voltage   6.3 t 10% .ac or dc volts 
Current   0.6   amp 

Diroct Interel.ctr ,,d. Caparitance: 
Anode to all other electrodes   12 pmf 

Photocathode, semi transparent: 
Response See accompanying Spectral-

Sensitivity Characteristics curve 
Rectangular image (4 x 3 aspect ratio): 

Useful size of  1.8" max. Diagonal 
Note: The size of the optical image focused on the 

photocathode should be adjusteJ so that its maximum 

diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a size such that the corners of the rectangle 

just touch the target ring. 

Orientation of. . . Proper orientation is obtained when 

the vertical scan is essentially parallel to the plane 

passing through center of faceplate and pin 7 of the 

shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
verall Length  15.20" t 0.25" 
reatest Diameter of Bulb   3.00" t 0.06" 
inimum Deflecting-Coil Inside Diamete-   2-3/8" 

Deflecting-Coil Length  5" 
Focusing-Coil Length  10" 
Alignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil .   . 1/2" 
•perating Position See Operating Considerations 
eight ( Approx  )  1 lb E oz 

End Base Small-Shell Diheptal 14-Pin (JETEC No.814-45) 
BOTTOM VIDAu 

Pin 1- Heater 
Pin 2- Grid No.4 
Pin 3-G-id No.3 
Pin 4 - Internal Connec-

tion--Do Not Use 
Pin 5- Dynode No.2 
Pin 6- Dynode No.4 
Pin 7- Anode 
Pin 8- Dynode No.5 

Pin 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Pin 11- Internal Connec-

tion--Do Not Use 
Pin 12- Grid No.1 
Pin 13 - Cathode 
Pin 14- Heater 

e see basing diagram on next page. 

4-58 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 
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IMAGE ORTHICON 

Shoulder Base 

Pin 1 - Grid No.6 

Pin 2- Photocathode 

Pin 3- Internal Connec-
t ion--Do Not IJe 

Pin 4- Internal Conner-
tion--Do Not Use 

Pin 5- Grid No.5 

Pin 6- Target 

Pin 7- Internal Connec-
tion--Do Not Use 

Keyed Jumbo Annular 7- Pi-
BOTTOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

»in INDEX LINE 
ON FACE 

Maximum and Minimum Ratings, Absolute 

PHOTOCATHODE: 
Voltage   -550 ma,. \ olts 
Illumination  50 max. ft-c 

OPERATING TEMPERATURE: 
Of any part of bulb   
Of bulb at large end of tube 

(Target section)   40 min. oc 
TEMPERATURE DIFFERENCE: 

Between target section and any part 
of bulb hotter than trOet 5,r!in. 5 max. °C 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive vdl   10 max. volt 
Negative v 10 max. volt 

GRID-No.5 VOLT,  150 max. volt 
GRID-No.4 VOLTAGE   300 max. volt 
GRID-No.3 VOLTAGE   J.30 max. volt 
GRID-No.2 A DYNODE-No.1 VOLIAG)   .50 max. volt 
GRID-No.1 VOLTAGE: 

Negative bias valu ,  
Positive bias s,31, ,  

PEAK HEATER-CATHODE VOLTAGE: 
Heater n-g it iii ni  

respe -' ' 
Heater 

respect to cathoie  
ANODE-SUPPLY VOLTAGE'   ts 
VOLTAGE PER MULTIPLIER STAGE  

Values: 

*: See next page. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
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IMAGE ORTHICON 

Typical Operation and Characteristics Range Values: 

Photocathode Voltage ( Image Focus) -400 to -540 volts 
Grid-No.6 Voltage ( Accelerator)--

Approx. 75% of photocathode 
voltage  -300 to -405 volts 

Target-Cutoff Voltape°   -3 to +1 volts 
Grid-N0.5 Voltage ( Decelerator). .   • 0 to 125 volts 
Grid-No.4 Voltage ( Beam Focuc) . .   ▪ pie, iri 18e, vnit; 
Grid-No.3 Voltage*   225 to 330 volts 
Grid-No. G 6 Dynode-No.1 voltas 300 volt:, 
Grid-No.1 Voltage for picture 
cutoff   -45 to-115 volts 

Dynode-No.2 Voltage  600 volts 
Dynode-No.3 Voltage  800 
Dynode-No.4 Voltage  1000 volts 
Dynode-No.5 Voltage  1200 volts 
Anode Voltage  1250 volts 
Anode Current ( DC)   30 ma 
Signal-Output Current ( Peak to peas,  3 to 24 µa 
Target-Temperature Range   40 to 45 oc 
Ratio of Peak-to-Peak Highlight 

Video-Signal Current to PMS 
Noise Current ( Approx  )   60 

Minimum Peak-to-Peak Blanking 
Voltage  5 volts 

Field Strength at Center of 
Focusing Coi la   /5 gausses 

Field Strength of Alignment 
Coil ( Approx.)   0 to 3 gausses 

• Ratio of dynode voltages is shown under Typicat Operation. 

° Normal setting of target voltage is .2 volts from target cutoff. The 
target-supply voltage should be adjustable from -3 to .5 volts. 

el Adjust to give the most uniformly shaded picture near MaXiMUM signal. 

A Direction of current should be such that a north- seeking pole is 
attracted to the image end of the focusing coil. with the indicator 
located outside of and at the image end of the focusing coil. 

OPERATING CONSIDERATIONS 

The operating position of the 7037 should preferably be 

such that any loose particles in the neck of the tube will 

rot fall down and strike or become lodged on the target. 

Therefore, it is recommended that the tube never be operated 

in a vertical position with the Diheptal-base end up nor in 

any other position where the axis of the tube with base up 

makes an angle of less than 200 with the vertical. 

When the equipment design or operating conditions are 

such that the maximum temperature rating or maximum temperature 

difference as given under Maximum Ratings will be exceeded, 

provision should be made to direct a blast of cooling air 

4-58 TENTATIVE DATA 2 
ELECTRON TUBE DIVISION 
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IMAGE ORTHICON 

fromtheDiheptal—base end of the tube along the entire length 

of the bulb surface, i.e., through the space between the 

bulb surface and the surrounding deflecting—coil assembly 

and its extension. Any attempt to effect cooling of the 

tube by circulating even a large amount of air around the 
focusing coil will do little good, but a small amount of air 

directly in contact with the bulb surface will effectively 

drop the bulb temperature. For this purpose, a small blower 

is satisfactory, but it should be run at low speed to prevent 

vibration of the 7037 and the associated amplifier equipment. 

Unless vibration is prevented, distortion of the picture 

may occur. 

Ordinarily, the temperature in a camera equipped with a 

blower will not exceed 45° C, except in very hot weather or 

unless the target heater is left on accidentally for a long 

period. 

To keep the operating temperature of the large end of the 
tube from falling below 45° C, some form of controlled heating 

should beemployed. Ordinarily, adequate heat will be supplied 

by thefocusingcoil,deflecting coils, andassociated amplifier 

tubes so that the temperature can be controlled by the amount 

of cooling air directed along thebulb surface, If, inspecial 

cases, a target heater is required, it should fit between the 

focusing coil and the bulb near the shoulder of the tube, and 

be non— Inductively wound. 

Resolutton in excess of 500 lines at the center of the 

picture can be produced by the 7037 when operated for color 

reproduction. 

To utilize the resolution capability of the 7037 in the 

horizontal direction with the standard scanning rate of 525 

lines, it is necessary to use a video amplifier having a 

bandwidth of at least 6 megacycles. 

4-58 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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3.Cle±.06" 
-.025 

2.56„" 
±.I2 

.429" 
t.025" 

.040" 
4.002' DIA. 
6 PINS 

— JUMBO 
ANNULAR 

7- PIN BASE 

15.2c≥ 
25' 

2.cdt.o6" 

SMALL-SHELL 
DHIEPTAL 

14- PIN BASE 
JETEC N2 
BI4-45 

SEE NOTE I 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS- HATCHED 
AREA IS FLAT / 1.315"R.MIN. 

/ 1.185"R. MAX. 

25.43' 

.5 »MIN. 

NOTE I: DOTTED AREA SFLAT OR 
EXTENDS TOWARD DI HEPTAL-BASE 
END OF TUBE BY 0.060" MAX. 

ANNULAR- BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 
PINS AS WELL AS ECCENTRICITY 
OF NECK CYLINDER WITH RESPECT 
TO PHOTOCATHODE CYLINDER ARE 
HELL) 10 TuLERANCCS SUCH THAT 
PINS AND NECK CYLINDER WILL 
FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 
OF 0.065" t 0.001" AND ONE 
HOLE HAVING DIAMETER OF 
0.150" t 0.001". ALL HOLES 
HAVE DEPTH OF 0.265" t0.001". 
THE SIX 0.065" HOLES ARE 

2.500" ENLARGED BY 45 0 TAPER TO 
DEPTH OF 0.047". ALL HOLES 
ARF SPACED AT ANGLES OF 
51 026 1 t 5IONCIRCLE DIAME-
TER OF 2.500" t 0.001". 

b. SEVEN STOPSHAVING HEIGHT OF 
0.187" t 0.001", CENTERED 
BETWEEN PIN HOLES, TO BEAR 
AGAINST FLAT AREAS OF BASE. 

C. RIM EXTENDING OUT A MINIMUM 
OF 0.125" FROM 2.812" DIAME-
TER AND HAVING HEIGHT OF 
0.126" t 0.001". 

„ „ d. NECK-CYLINDER CLEARANCE 
.093 t .003 38.5*± HOLE HAVING DIAMETER OF 

2.200" t 0.001". 

ENLARGED BOTTOM VIEW  92CM-8293R3 

4-58 
ELECTRON TUBE DIVISION 

MAD.) CORPORATION OF APAPRiCA. HARRISON, NEw ERSE , 
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SPECTRAL— SENSITIVITY CHARACTERISTICS 
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  FOR INCIDENT RADIANT ENERGY 
WITHIN NORMAL OPERATING 
RANGE OF TUBE. 
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BASIC LIGHT—TRANSFER CHARACTERISTIC 
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ILLUMINATION: WHITE LIGHT. 
FOR SMALL-AREA HIGHLIGHTS. 
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HIGHLIGHT ILLUMINAT ON ON PHOTOCATHODE — FOOT - CANDLES 

92C5-9450R1 

LIGHT—TRANSFER CHARACTERISTICS 
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Vidicon 
11110AGNETIC FOCUS l" Diameter MAGNETIC DEFLECTION 

For Live and Film Pickup With Color 
or Black- and- White TV Cameras 

General: 

• 
potent cl Cathode: 

or DC) 6  3 ± 1CA, volts 
seater volts = 6.3   0.6 amp 
lectrode Capacitance:a 

C]eCtrOde5  Pf 
  See Accompanying Curves 

icnal of rectangular 
x 3 t rat io) b   0.62" 

Focusing Method  Magnetic 111 eflection Method Magnetic>/ erall Length  6.25" ± 0.25" 

i:ireatest Diameter   125" ± 0.010" 
Operating Position  Any 
We ight ( Approx  )  2 oz 
Bulb TB 
Focusing Coil   Cleveland El ctronicsaiallo.VF-115-5, 

or equivalent 
Deflecting Yoke rleveland Electronicsa.allo.VY-111-3, 

or equivalent 
Alignment Coil   Cleveland Electronic ,"No.VA-118, 

or equivalent 
;onket rincraN0.54418088, orenuivalent 
Hase  i-xitetrar 8- Pin ( JEGFC o.F8-11) 

Basing Designation 'r.TTCiM VIEW  8HM 

• 
Pin 

°in 2 - Orle \o.: 
Pin 3 - Do Not 
Pin 4- Do Not 1,, 
pin 5- Grid No.2 
Pin - rxrid No.3 

Pin 7 - Cathode 
Pin 8 - Heater 
Flange- Target • Short °H -Co Not i17e 

SHORT 
PM 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute-Maximum Values: 

F-r crabbed area of 1/2"x 5/8" 

• Voltag,: 
iiegative-bias velu'   300 max. volts 
Positiv,-bias valu,   0 mgx. volts 

e onar?,. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N J. 
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Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. voltsilllà 

Dark Current  0.25 max. 
Peak Target Current . 0.55 max. Z'a"glir 
Faceplate: 

Illumination   1000 max. fc 
-.. Temperature  71 max. °C 

Typical Operation: 

For scanned area of 1/2" x 3/8" and 
faceplate temperature of3o° to 35° C 

Grid-No.4 ( Decelerator) & Grid-No.3 
(Beam-Focus Electrodes) Voltage   250gto 300 volts 

Grid-No.2 ( Accelerator) Voltage   300 volts 
Grid-No.1 Voltage for picture 
cutoffh   -45 to-100 volts 

Average "Ganosa" of Transfer Charac- . 
teristic for signal-output current 
between 0.02 ma and 0.2 ma  0.65 

Visual Equivalent Signal-to-Noise 
Ratio ( Approx.)-1 300:1 

Minimum Peak-to-Peak Blanking  
Voltage: 
When applied to grid No.1   75 volts 
When applied to cathode   20 volts 

Field Strength at Center of Focusing 
Coil ( Approx  )   40 gauss 

Field Strength of Adjustable 
Alignment Coilk   0 to 4 gauss 

Maximum-Sensitivity Operation for Live-Scene Pickup 

Faceplate Illumination ( Highlight)   2 fc 
Maximum Target Voltage required to 

produce dark current of 0.2 ma 
in any tube °  110 volts 

D 60 to 100 volts 
Dark   0.2 . pa 

Voltage"   

Target Current ( Highlight)   0.4 to 0.5 µa 
Signal-Putput Current:r 

Peak  0.2 to0.3 ga 
Average   0.08 to 0.1 ma 

Average-Sensitivity Operation for Live-Scene Pickup 

Faceplate Illumination ( Highlight)   15 fce 
Maximum Target Voltage required to 

produce dark current of 0.02 ma 
in any tube"  60 volts 

Target Voltage"   30 to 50 volts 
Dark Current  0.02 ma 
Target Current (Highlight)g 0  3 to 0.4 µaim, 
Signal-Output Current:' 

Peak 0  3t00.4 ma IIII, 
Average 0  1 to 0.2 µa 

• 

Indicates a chanqe. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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Mtnimum-Lag OPeratton for P.:1m Pickup 

Faceplate Illumination ( Highlight). . . . 100 "' Maximum Target Voltage required to 

produce dark current of 1.004 ,u., 
in any tube'  30 

Target Voltage'   15 to25 
Dark Current  0.004 
Target Current ( Highlight0 0  3 to 0.4 
Signal—Output Current:r e Average Peak 0  3 to 0.4 

0  1 to 0.2 ma pua 

a 
Thi5 capacitance, which effectively is the output impedance of the 
7038, is increased when the tuve is mounted in the doflorAing-yoo 
and focusing-coil assembly. Tne resistive component of the output 
impedance is in the order of 100 megohm5. 

b Proper orientationof quality rectangle is obtained when the horizontal 
scan is essentially parallel to the straight sides of the masked portions 

• of the faceplate. The straight sides are parallel to the plane passing 
through the tube axis and short pin. The masking is for orientation 
only and does not define the proper scanned area of photoconductive 
layer. 

C Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

d These components are chosen to provide tube operation with minimum 
beam- landing error. 

e Cinch Manufacturing Corp., 1026 South Homan Avenue, Chicago 24, Ill. 

f Beam focus is obtained by combined effect of grid-No.3 voltage which 
should be adjustable over indicated range, and a focusing coil having 
an average field strength of 40 gauss. 

g Definition, focus uniformity, and picture quality decrease with de-
creasing grid-No.4 and grid-No.3 voltage. In general, grid No.0 and 
grid No.3 should be operated above 250 volts. 

fc 

volts 
volts 

ma 
pua 

h With no blanking voltage on grid No.1. 

measured with ninn-gain. lyw-noise, cascode-input-type amplifier 
having. bandwidth of 5 Mc. Because the noise in such a dyute, is 
predominately of the high- frequency type, the visual equivalent signal-
to-noise ratio is taken as the ratio of highlight video- signal current 
to rms noise current, multiplied by a factor of 3. 

The alignment coil should be located on the tube so that its center 
is at a distance of 3-11/16 inches from the face of the tube, and te 
positioned so that its axis is coincident with the axis of the tube, 
the deflecting yoke, and the focusing coil. 

The target voltage for each 70)8 must be adjusted to that value which 
gives the desired operating dark current. 

Indicated range for each type of service serves only to illustrate 
the operating target-collage range normally encountered. 

I) The deflecting circuits must provide extremely linear scanning for 
good black- level reproduction. nark- current signal is proportional 
to the scanning velocity. Any change in scanning velocity produces a 
black- level error in direct proportion to the cnange in scanning 
/elocity. 

Video amplifiers must be designed properly to handle target currents 
of this magnitude to avoid amplifier overload or picture distortion. 

:',efined as the component of the target current after the dark-current 
component has been substracted. 

CD RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N J 
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1.125 .835 
±.010 1%0335 
DIA. 

FACEPLATE 
{.050 

.175 

6.25 
±.25 

MASKED PORTION 
OF FACE 

OPTIONAL 
(SEE NOTE 

METAL 
TARGET 
FLANGE 

1 +.030 .020  
-.035 

DIA 

BASE 
JEDEC NP.E8-11 

92C5-9494R5 

• 

• 

• 

• 
DIMENSIONS IN INCHES 

Note: Straight sides of masked portions are parallel to e 
the plate passing through tube axis and short pin. 

• 
Indicates a channe. 

RADIO CORPORATION OF AMERICA 0 
Electronic Components and Devices Harrison. N. J. 
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7038 
SCHEMATIC ARRANGEMENT 

GRID Mo4 

\ 

FOCUSING COIL \ ALIGNMENT COIL 

HORIZONTAL AND  
VERTICAL DEFLECTING 

COILS 

GLASS GRID No.2 
FACEPLATE 

- 

TARGET CONNECTION 

§eM 

GRID No.I 

CATHODE 

GRID N..3 

—TARGET 92CS-9306R2 

Alignment of the beam i, accompl 

magnetic field produced by external coi Is located at the base 
end of the focusing coil. 

Deflection of the beam is accomplished by transverse 

magnetic fields produced by external def' . ing coils. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

For MIttIMUm Beam-Lunding 

FOCUSING COIL 

ALIGNMENT 
COIL 

2; 

g§*eg 

DIMENSIONS IN INCHES 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

9200 -5 3.-0 

The deflecting y,ke and focusing' u. 

are designed to cause the scanning bean t: 

to the target at all points of the scanned drea 

beam- landing error and resultant superior unifr— sen-
sitivity and focus over the scanned area. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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HORIZONTAL & EQUIVALENT 

SQUARE-WAVE RESPONSE CHARACTERISTICS 
- -- -   

HIGHLIGHT TARGET MICROAMPERES - 0.35   
DARK CURRENT (M1CROAMPERES)r 0.02 
TEST PATTERN: TRANSPARENT SQUARE 

WAVE RESOLUTION WEDGE 
I Mc . 80 TV LINES (APPROX.) 

::: .. ..  

•••  

B
I
T
R
A
R
Y
 
U
 

100 

8 
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TYPICAL LIGHT-TRANSFER CHARACTERISTICS 
ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE tz.AYE11.1 1 r 

I/2 -,-At.h:SCANNED 

-_: -t 
_,q _ 
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TYPICAL PERSISTENCE CHARACTERISTICS 
!INITIAL HIGHLIGHT SIGNAL— OUTPUT MICROAMPERES=0.2, 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2"x 3/8' 
FACEPLATE TEMPERATURE=30. C APPROX. 
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SPECTRAL— SENSITIVITY CHARACTERISTICS 

•••• 

< 0.035 
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0.015 o 

3000 6000 700C 8000 

CURVE A: FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT AT ALL WAVELENGTHS. 

SIGNAL- OUTPUT MICROAMPERES FROM 

SCANNED AREA OF !/2" = 0.02 

DARK CURRENT (MICROAMPERES)= 0.02 
CURVE 8: SPECTRAL CHARACTERISTIC OF 

AVERAGE HUMAN EYE. 

CURVE C: FOR EQUAL VALUES OF SIGNAL-

OUTPUT CURRENT WITH RADIANT 

FLUX FROM TUNGSTEN SOURCE 

AT 2870 ° K. 
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DARK-CURRENT RANGE 

  SCANNED AREA OF PHOTOCONDUCTIVE L AYER  
FACEPLATE TEMPERATURE = 30. C APPROX. 
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TYPICAL CHARACTERISTIC 

ILLUMINATION: 2870. K INCANDESCENT. 
HIGHLIGHT SIGNAL- OUTPUT MICRO-
AMPERES = 0.3 

SCANNED AREA OF :HOTOCONDUCTIVE 
LAYER = I/2"x 3/8 

FACEPLATE TEMPERATURE = 30. C APPROX. 
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7102 

Photomultiplier Tube 

e 10-Stoge, Head-On Type Having S-1 

Spectral Response 

For the detection and measurement of low-level radiation 
extending from the visible to near-infrared region of the 
spectrum. 

("GENERAL 
Spectral Response   S-1 

Wavelength of Maximum Response   8000 1- 1000 it 

Cathode, Semitransparent   Silver-Oxygen-Cesium 

Minimum area   1.2 in2 ( 7.7 cm2) 

Minimum diameter   1.24 in ( 3.1 cm) 

Window  Lime Gless ( Corninge No.0080) or equivalent 

Shape   Plano-Plano 

Index of refraction at 5893 angstroms   1.512 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   Circular-Cage, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.10   4 pF 

Anode to all other electrodes   7 pF 

Maximum Overall Length   4.57 in ( 11.6 cm) 

Seated Length   3.88 in + 0.19 in (9.8 + 0.48 cm) 

Maximum Diameter   1.56 in 

Bulb  T12 

41>Base Small-Shell Duodecal 12-Pin (JEDEC B12-43), 
Non-hygroscopic 

Socket   Ebyb No.9058, or equivalent 

Magnetic Shield   Millenc No.80802C, or equivalent 
Operating Position   Any 
Weight ( Approx.)   2.2 oz (60 g) 

*MAXIMUM RATINGS, Absolute-Maximum Values 

DC Supply Voltage: 

Between anode and cathode   1500 max. V 

Between anode and dynode No.10   250 max. V 

Between consecutive dynodes   200 max. V 

• Between dynode No.1 and cathode   400 max. V 

Average Anode Currente   10 max. PA 

Ambient Temperaturef 75 max. °C 

Elect ronic 
Components 

DATA 1 
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7102 
-CHARACTERISTICS RANGE VALUES 

Under conditions with supply voltage ( E) across voltage divider 

e 
providing 1/6 of E between cathode and dynode No.1; 1/12 of E for 
ach succeeding dynode stage; and 1/12 of E between dynode No.10 e 
and anode. 

With E 1250 volts ( Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

Radiant9 at 8000 
angstroms   6.6x102 - A/W 11, 

Luminous' ( 2870^ K)   1 7 30 A/Im 

Cathode Sensitivity: 

Radianti at 8000 
angstroms   — 2.8x10-3 A/W 

Luminousk ( 2870° K)   1x10-5 3x10-5 A/Im 480 

Current with infrared 
light sourcem  ( 28700 K 

C.S. No.7-56)   1.2x10-8 4x10-8 A 

Quantum Efficiency 
at 7800 angstroms   0.43 

Current Amplification   2.3x105 

Anode Dark Current'   1.9x10.8 6x10- -8 A 

Equivalent Noise Inputq 

Current Input"   
4.8x10.7 

5.1x10-9P 
. -19 1.6x10-12t 1.5x10-8 

1.6x10-8Is Im 

1W  15x10 m 

Equivalent Anode Dark 

Anode-Pulse Rise Times 
at 1500 V   2.2x10-9 

Electron Transit Timet . 
at 1500 V   2.8x10-8 

a Made by Corning Glass Works, Corning, NY 14830. 

Made by Hugh H. Eby Company, 4701 Germantown Avenue, 

Philadelphia, PA 19144. 

C Made by James Millen Manufacturing Company, 150 Exchange 

Street, Malden, MA 02148. 
C Averaged over any interval of 30 seconds maximum. When sta-

bility of operation is important, the use of an average anode cur-

rent well below the maximum rated value of 10 microamperes is 

recommended. This maximum rating should never be exceeded 

because operation at higher average output currents may cause a 

permanent decrease in infrared sensitivity and a consequent de-

crease in the tube life. 

Tube operation at room temperature or below is recommended. 

Indicates a change or addition. 

s 

• 

13CELM Electronic Components 
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7102 
This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 94 lumens per watt. 

Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 2870° K and a light input of 10 micro-
lumens is used. 

Orn 

e 

e 

This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 94 lumens per watt. 

Undei the following conditions The light source is a tungsten. 

filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 2870° K. The value of light flux is 0.01 

lumen and 250 volts are applied between cathode and all other 

electrodes connected as anode. 

Under the following conditions: Light incident on the cathode 

is transmitted through an infrared filter ( C.S. No.7-56, manu-

factured by Corning Glass Works, Corning, NY 14830) from a 

tungsten-filament lamp operated at a color temperature of 

2870° K. The value of light flux incident on the filter is 0.01 

lumen, and 250 volts are applied between cathode and all other 
electrodes connected as anode. 

At a tube temperature of 22° C. With supply voltage adjusted to 

give a luminous sensitivity of 4 amperes per lumen. Dark cur-

rent caused by thermionic emission may be reduced by use of a 
refrigerant. 

At 8000 angstroms. These values are calculated from the EADCI 
values in lumens using a conversion factor of 94 lumens per watt. 

Under the following conditions: Tube temperature 22° C, ex-

ternal shield connected to cathode, bandwidth 1 Hz, tungsten-

light source at a color temperature of 2870° K interrupted at a 

low audio frequency to produce incident radiation pulses alter-
nating between zero and the value stated. The "on" period of 

the pulse is equal to the "off" period. 

At 8000 angstroms. This value is calculated from the ENI value 

in lumens using a conversion factor of 94 lumens per watt. 

Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily a 

function of transit time variatitin and is measured under condi-

tions with the incident light fully illuminating the photocathode. 

The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

Electrontc 
Components 

DATA 2 
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7102 
reaches peak amplitude. The transit time is measured under 

conditions with the incident light fully illuminating the photo-

cathode. 

TERMINAL CONNECTIONS 

The base pins of the 7102 fit a duodecal 12-contact socket, 

such as Eby No.9058, or equivalent. The basing arrange-

ment is such that the voltage between anode pin and ad-

jacent pins is not more than twice the voltage per stage. 

As a result, external leakage between anode pin and ad-

jacent pins is kept low. 

ANODE CURRENT 

The operating stability of the 7102 is dependent on the 

magnitude of the anode current. The use of an average 

anode current well below the maximum rated value of 10 
microamperes is recommended when stability of operation 

is important. This maximum rating should never be ex-

ceeded because operation at higher average output currents 

may cause a permanent decrease in infrared sensitivity and 

a consequent decrease in the tube life. 

SHIELDING 

Electrostatic and/or magnetic shielding of the 7102 may 

be necessary. 

SCHEMATIC ARRANGEMENT OF STRUCTURE 

INTERNAL CONDUCTIVE 
COATING 

ACCELERATING 
- ELECTRODE 

GRILL 

Vio 

- - 

SEMI-
TRANSPARENT , 
PHOTOCATHODE-4 

1 

INCIDENT 
RADIAT;ON 

- ID DYNODES 
II ANODE 92CS-9461R1 

DUCE,11 Electronic Components 
DATA 2 
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TYPICAL VOLTAGE- DIVIDER ARRANGEMENT 

e 

• 

ANODE RETURN 

LOAD 
GONNECT,ON 

r. 

To R 7 

REGULATED 
DC POWER 
SUPPLY R e (SEE MOTE Il 
- O R 5 

PHOTOCATHODE 

PHOTO-
MULTIPLIER 

92C5- 2.81RI 

CI: 0.02 je, 20%, 500 volts (dc working), ceramic disc 

C2* 0.01 µF, 20%, 500 volts ( dc working), ceramic disc 

R1: 910,000 ohms, 2 watts 

R2 through Ail 470,000 ohms, 1 watt 

illote 1: Adjustable between approximately 500 and 1500 volts dc. 

Note 2: Capacitors C1 and C2 should be connected at tube socket 

for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature of applica. 

lion and output signal desired. 
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7102 
TERMINAL DIAGRAM (Bottom View) 

Pin 1: Dynode No.1 
Pin 2: Dynode No.3 DY.3 

Pin 3: Dynode No.5 
Pin 4: Dynode No.7 DY7 DY6 

Pin 5: Dynode No.9 

Pin 6: Anode DY5 3 lO DT4 

Pin 7: Dynode No.10 
Pin 8: Dynode No.8 DY3 112 DT2 

Pin 9: Dynode No.6 DY1 

Pin 10: Dynode No.4 

Pin 11: Dynode No.2 

Pin 12: Photocathode 

DIMENSIONAL OUTLINE 

a 

p DY10 

DIRECTION OF RADIATION: 
INTO END OF BULB 

I2AE 

- FACEPLATE 
(SEE NOTE) 

P HOT OC AT HODE 

T12 BULB 

BASF 
.EEC  

,P6 

Note: Deviation from flatness will not exceed 0.010" from peak to 
valley. 
got bulb will not deviate more than 20 in any direction from the 
perpendicular erected at the center of bottom of the base. 

Dimensions Inches mm 

A 

B 

C 

D 

4.57 max. 

3.88 + 0.19 

1.24 min. dia. 

1.56 max. dia. 

116.1 max. 

98.5 + 4.8 

31.4 min. dia. 

39.6 max. dia. 

MCOg Electronic 

Components 
DATA 3 



7102 
TYPICAL TIME RESOLUTION CHARACTERISTICS 

DYNODE No. I- TO- CATHODE VOLTS . 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS . 1/12 E 
AN0DE-T(D-rlyNO0F No 10 VOLTS 1/12 E 
PHOTOCATHODE IS FULLY ILLUMINATED 
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7102 
EQUIVALENT NOISE-INPUT CHARACTERISTICS 
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7102 

TYPICAL ANODE CHARACTERISTICS 

e DYNODE - No.1-70- CATHODE VOLTS • 208 EACH SUCCEEDING-DYNODE-STAGE VOLTS • 104 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 

OPERATED AT COLOR TEMPERATURE OF 
2870. K 
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7102 

SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

DYNODE No I - TO-CATHODE VOLTS • I /6E 
EACH SUCCEEDING DYNODE -STAGE VOLTS • 1/12 
ANODE- TO-DYNODE No.10 VOLTS • 1/12 E 
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7102 
TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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7102 
TYPICAL EADCI AND ANODE DARK 

CURRENT CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE (E). 

DYNODE No.I - TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 1/12 E 
ANODE-TO- DYNODE No 10 VOLTS • I / 12 E 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED ATA 

COLOR TEMPERATURE OF 2870*K. 
TUBE TEMPERATURE 22 •C 
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7117 

Photomultiplier Tube 
9-STAGE, SIDE-ON TYPE HAVING S-4 RESPONSE 

For DC-Operated Control Applications Such 
a, Automobile-Hendlight Control 

GENERAL 

Spectral Response  S-4 
Wavelength of Maximum Response   4000 ± 500 angstroms 
Cathode. Opaque  Cs-Sb•-

0  93 in 
jta 0  31 in 

W,ndcw  Lime Glass, ( Corningb No.0080), or equivalent-.-
Dynode Material   
Direct lnterelectrode Capacitances ( Approx.) 

4.2 pF 
.:'.0:— ' 2 1" .'_''''•' —'' ''' ''   5.5 pF 

Maximum Overall Length 3  12 in 
Maximum Seated Length 2  69 in 
Length   1.56 t 0.09 in 

Maximum Diameter 1  31 in 
Operating Position   Any 
Weight ( Approx.)   1.6 oz 
Envelope   JEDEC 19 
Base . . . Small-Shell Neosubmagnal II-Pin (JEDEC No B11-104), 

Non- hygroscopic 
Socket   Amphenolc No.78SIIT, or equivalent 
Magnetic Shield  Millend No.808018, or equivalent 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage 
b,tinnen anthc. i.   1250 V 

250 V 
e6en cor6.erutive lynodii•   250 V.. 

kelAimin No.I anJ 250 
Average Anode Currente   0.1 mA 
Ambient Temperature  75 °C 

TERMINAL DIAGRAM ( Bottom View) 

Pin I - Dy8 
Pin /- uynoli• %0.7 Dy Dy7 
Pin - No.1: 
Pin - Dy4 
Pin Ti - 4nm.. No.Ti 
Pin 6- Pynoii• lOP 
Pin 7- Dyni-)li• No.7 Dy3 Dyg 
Pir 8- Dynol- lo.8 

Dy8 

DY2 
Dy, 

DIRECTION OF RADIATION 
ilk 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N .1 



7117 

CHARACTERISTICS RANGE VALUES 

With E - 1000 V ( except as noted) 
Mitt Tsp Mot 

Sensitivity 

-.- Electrode Dark Current 

With E Adjustable dc voltage 

- 3.4x104 
34 A/W •A/Im 

I x 10-7 A 
7.5x10-7 A 

Vin Typ Mai 
Anode- to-Cathode Voltageg   630 900 1100 V 

On plane perpendirulartothe indicated direction of incident Itght and 
passing through the major axis of the tube. 

b linde by Corning Glass Works. Corning, Nett York. 

C Made by Amphenol Electronics Corporation, 1830 South 54th Avenue. Chicago 
54, Illinois. 

d Made bv James Millen Manufacturing (.ompany. 150 Exchange Street, Malden 
48. Maksachusetts. 

e Averaged over any interval of 30 second, maximum. 

f Under the folloning condition,: The light source is a tungsten- filament 
lamp haVing a lime- glass envelope. It Is operated at a color temperature 
of 2870.1i and a light input of 10 mirrolumens is used. 

g Under the following conditions: Light incident on the cathode is trans. 
matted through a filter ( Corning C.S. No. 3.67, Glass Code No.3482--Manu-
factored by the Corning Glass Works. Corning, New York) from a tungsten-
filament lamp operated at acolor temperature of 21170. k. The value of 
Itght flux incident on the filter is 10 mirrolumens. Supply voltage(E/ 
is adjusted to give an anode current of 50 microamperes. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
of Phototube having S-4 Response 

is shown at the front of this Section 

DIMENSIONAL OUTLINE 
and 

AVERAGE- ANODE-CHARACTERISTICS and 
VARIATION- IN- SENSITIVITY-OF- PHOTOCATHODE 

Curves shown under Type 6328 
also apply to the 7117 

—a- 1,1 

• 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. P4 



7117 

RECOMMENDED VOLTAGE-DIVIDER NETWORK FOR USE 

WITH TYPE 7117 IN HEADLIGHT-CONTROL SERVICE 

O 

DC 
POWER 
SUPPLY 

O 

R10 
R11 DYNODE N29 

Rg R12 N2 8 

R13 
 1".A.  

H7 

R6 
R15 

N2 7 

N2 6 

N2 5 

R5 R16 N2 4 

R4 R17 

—NV\   

R3 R1 

N2 3 

N2 2 

R2 R1g 

R1 

Nº I 

R20 CATHODE 
 1AA.  

—1000 V 92CS-9572 

R21 

9 
0 ANODE 

TYPE 
7117 

O 

OUTPUT 

- -O 

HI HT R3 44.1 HT 

11, H P, H4 H1,- 1 me,ohm , 

1 - 2 rt,ghms. 1 2 . at 

HIT - 7,1 rnt•gollm, 1 T watt 

H13 H11 HIT H10, 

H17 HIM HI" H.2, M.2 megohm, I 2 watt 

H21 M2m.mm0 .4.71s, I 2 ,, tr 

Information furnished by RCA is believed to be accurate and re-
liable. However. no responsibility is assumed by RCA for its use: 
nor for eny infringements of patents or other rights of third 
parties which may result from its use. No license is granted by 
implication or otherwise under any patent or patent rights of RCA. 

e RADIO CORPORATION OF AMERICA 
Electronic Components and Detnces Harrison. N .1 



7117 

Sensitivity Characteristics 

SUPPLY VOLTAGE (E) ACROSS 1/OLTAGE DIVIDER PROVIDING 1/10 OF E 
BETWEEN CATHODE ANC DYNCIOE No. I; I/10 OF E FOR EACH SUC— 
CEEDING DYNOOE STAGE; ANO 1/10 CIT E BETWEEN DYNODE No.9 
AND ANODE. 
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7200 

MULTIPLIER PHOTOTUBE 
9—STAGE TYPE HAVING S— I9 RESPONSE 

For detection and measurement of ultraviolet radiation 

DATA 

General: 

Spectral Response  S-19 
Wavelength of Maximum Response   3300 ± 500 angstroms 
Cathode: 
Minimum projected length. 0  94" 
Minimum projected width' 0  31" 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.9   4.4 µµf 
Anode to all other electrodes  6 of 

Maximum Overall Length 5  69" 
Maximum Seated Length 5  12" 
Length from Base Seat to Center o 

Useful Cathode Area 3  94" ± 0.09" 
Maximum Diameter 1  31" 
Weight ( Approx.)   1.8 oz 
Operating Position  Any 
Bulb  Fused—Silica Section with Graded Seal 
Socket  Amphenol Part No.78RS-11T, or equivalent 
Base Small—Shell Submagnal 11—Pin (JETEC No.B11-88). 

Non—hygroscopic 
Basing Designation for BOTTOM VIEW  11K 

Pin 1— Dynode No.1 

Pin 2 - Dynode No.2 

Pin 3—Dynode No.3 
Pin 4 -Dynode No.4 

Pin 5— Dynode No.5 

Pin 6— Dynode No.6 DIRECTION Or LIGHT 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BE1WEEN ANODE AND CATHODE 
(DC or Peak AC)  

SUPPLY VOLTAGE BETWEEN ANODE AND 
DYNODE No.9 ( DC or Peak AC)  

AVERAGE ANODE CURRENT'   
AMBIENT—TEMPERATURE RANGE  

..*: See next page. 

7-58 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

Pin 7— Dynode No.7 

Pin 8— Dynode No.8 

Pin 9— Dynode No.9 

Pin 10— Anode 

Pin 11— Photo— 
cathode 

1250 max. volts 

250 max. volts 
0.5 max. ma 

—80 to +75 °C 

110,0,0 COEPORATION OF AMERICA. NAFFISON. NEW JERSEY 



7200 

MULTIPLIER PHOTOTUBE 

Characteristics: 

Under conditionswith dc supply voltage ( E) across a voltage 

divider providing 1/10 of E between cathode and dynode No.); 

1/10 of E for each succeeding dynode stage; and 1/10 of E 

between dynode No.9 and anode 

With E - woo volts dc (except as noted) 

Mtn. Median Max. 

Sensitivity: 
Radiant, at 
3300 angstroms. . 65000 ma/µw 

Cathode radiant, at 
3300 angstroms. . 0.065 pa/µw 

Luminous: 0 
At 0 cps. . . , . 15 40 300 amp/lumen 

Cathode luminous. . 20 40 _ pa/lumen 
Current Amplification _ 1000000 - 
Equivalent Anode-Dark-

Current Inputà° . 2 x 10-1 ° 2 x 10-9 lumen 
Equivalent Noise 

Input: 
Luminous* --
At +25° C . . . • - 7.5 x 10-13 lumen 
At -78° C . . . • 4 x 10-1* lumen 

Ultraviolet} --
At +25° C . . . • - 6.6 x 10-16 watt 
At -78° C . . . • 4 x 10-17 watt 

e On plane perpendicular to the indicated direction of incident light. 

Averaged over any interval of 80 seconds maximum. 

4 For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 28700 F. A light input of 10 micro-

. lumens is used. The load resistor has a value of 0.01 megohm. 

8e For conditions the same as shown under (0) except that the value of 
light flux is 0.01 lumen and 100 volts are applied between cathode and 
all other electrodes connected together as anode. 

L Supply voltage ( E) adjusted to give a luminous sensitivity of 20 amperes 
per lumen. Dark current caused by thermionic emission and ion feed-
back may be reduced by the use of a refrigerant. 

CI For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 1000 volts is recommended. 

* Under the following conditions: Supply voltage ( E) is 1000 volts, 
external shield operated at -1000 volts with respect to anode, 25° C 
tube temperature, ac-amplifier bandwidth of 1 cycle per second, tungsten 
light source at color temperature of 2870° k interrupted at a low audio 
frequency to produce incident radiation pulses alternating between 
zero and the value stated. The . on period of the pulse is equal to 
the . off . period. The output current is measured through a filter 
which passes only the fundamental frequency of the pulses. 

t Determined under the same conditions as shown under (A ) except that 
use is made of monochromatic source having radiation of 2587 angstroms. 

7-58 TENTATIVE DATA 1 
ELECTRON TUBE DIVISION 

10010 CONOIANON OF NMERIOW HAMMON. NEW JERSEY 
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7200 

MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERAIIONS 

The use of an average anode current well below the maximum 

rated value of 0.5 milliampere is recommended when stability 

of operation is important. 

Electrostatic and/or magnetic shielding of the 7200 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACIERISTIC 
of Phototwbe having S- I9 Response 
is shown at the front of this Section 

PHOTOCATHODE— 

.94" MIN. 

1.25" MAX. 
DIA. 

SMALL- SHELL 
SUBMAGNAL 
II- PIN BASE 

JETEC Ns B11-88 

— .3I" MIN. 

1.31' MAX. 
DIA. 

DIRECTION or  
LIGHT 

5.2 
MAX. 

3.94" 
t.09" 5.69" 

MAX. 

PIN N21 

—PHOTOCATHODE 
(SEE DETAIL A) 

92C5 - 9581 

7-58 TENTATIVE DATA 2 ELECTRON TUBE DIVISION 
RAL110 CORPORATION OF AMERICA. HARRISON, NEW AMP 



7200 

MULTIPLIER PHOTOTUBE 

DETAIL A 

DY9 

ANODE 

.270" 

SHIELD 

BULB 

402 

DIRECTION OF 
LIGHT 

PHOTO-
CATHODE 

REGION OF 
BEST 

COLLECTION 

.190"-.250" 

92CS-867ARI 

NOTE n CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 
2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT 

CENTER OF BOTTOM OF BASE. 

NOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE 

THROUGH PINS I AND II AND THE PLANE OF THE GRILL WILL 

NOT EXCEED 6°. 

7-58 ELECTRON TUBE DIVISION 
RADIO CONJORASION OF AMERICA. HARRISON, NEW JERSEY 

CE-8674R1 
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CHARACTERISTICS 

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING 
/40 0F E BETWEEN CATHODE AND DYNODE NP t; 1/10 OF E 

FOR EACH SUCCEEDING DYNODE STAGE AND I/10 0F E 
BETWEEN DYNODE N29 AND ANODE 
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7200 

TYPICAL ANODE- DARK- CURRENT CHARACTERISTIC\ 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES 1/10 OF E PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870. K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE = ze c 
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7262A 

Vidicon 
Short, Sturdy, 1- Inch Diameter Type 

Magnetic FOrils Magnetic Deflection 

Low Heater Power — 0.6 watt 1000 TV Line Resolution 

For Compact, Low- Power Transistorized TV Cameras 

GENERAL 

Heater, for Unipotential Cathode: 

Voltage ( AC or DC)   6.3 ± 10% V 
Current at 6.3 volts  0.095 A 

Direct Interelectrode Capacitance: a 

Target to all other electrodes . . 4.6 PF 

Spectral Response  See Typical Spectral Sensitivity 
Characteristic 

Photoconductive Layer: 
Maximum useful diagonal of 
rectangular image (4 x 3 as-
pect ratio) 0.62 inch 

Orientation of quality rectangle—Proper orientation is obtained 
when the horizontal scan is essentially parallel to the 
straight sides of the masked portions of the faceplate. The 
straight sides are parallel to the plane passing through the 
tube axis and short index pin. The masking is for orientation 
only and does not define the proper scanned area of the 
photoconductive layer. 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Overall Length  5.12" • 0.06" 

Greatest Diameter  1.125" ± 0.010" 

Bulb  T8 

Base   Small-Button Ditetrar 8-Pin, (JEDEC No.E8-11) 

Socket.   Cinchb No.54A18088, or equivalent 
Focusing Coil-Deflecting 

Yoke-Alignment Coil 
Assembly   Cleveland Electronics"' No. 

VYFA-355-1, or equivalent 

Operating Position   Any 

Weight ( Approx .)   2 oz. 

ABSOLUTE MAXIMUM RATINGS 

For scanned area of 1/2" x 3/8" 

Grid-No.3 & Grid-No. 4 Voltage . . . . 1000 max. volts 

Grid-No. 2 Voltage   1000 max. volts 

Grid-No. 1 Voltage: 

Negative bias value  300 max. volts 
Positive bias value  0 max. volts 

MCEM Electronic Components 

DATA 1 
1-68 



7262A 

Peak Heiner-Cat bode Voltage: 

Heater negative with 
respect to cathode  125 max. volts e 

Heater positive with 
respect to cathode. 10 max. volts 

Target Voltage ......... 100 max. volts 

Dark Current   0.25 max. 1.1A 

Peak Target Current f  0.55 max. µ A 

Faceplate: 

Illuminationg   5000 max. fc 
Temperature  71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" Low- 11 igh-

• x 3/8" — Faceplate tern- Voltage Voltage 
perature of 300 to 35°C Operation Operation 

Grid-No.4 ( Decelerator) & 
Grid-No.3 ( Beam-Focus 
Electrode) Voltage   250 to 300h 750 volts 

Grid-No.2 ( Accelerator) 
Voltage  300 300 volts 

Grid-No.1 Voltage, for 
Picture Cutoff I   -45 to -100 -45 to -100 volts 

Average "Gamma" of 
Transfer Characteristic 
for Signal-Output Current 
between 0.02µA and 
0.2{-tA   0.65 0.65 

Visual Equivalent Signal-
to-Noise Ratio(APProx•)k• 300:1 300:1 

Lag—Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second After 
Illumination is Removed:m 

Maximum value  28 28 
Typical value  23 23 

Minimum Peak-to-Peak 
Blanking Voltage: e 
When applied to grid No.1 . . 75 75 volts 
When applied to cathode- . . 20 20 volts 

Limiting Resolution: 
At center of picture— 

Typical value  750 900 TV lines 

Amplitude Response to a 400 
• TV Line Square-Wave Test 

Pattern at Center of 
Picture  30 45 % 

1JCEDEI Electronic DATA 1 

Components 



7262A 

Field Strength at Center of 
Focusing Coil"  40 60 gauss 

Peak Deflecting-Coil Current: 
Horizontal  340 520 mA 
Vertical   20 32 mA 

Field Strength of 
Adjustable Alignment 
Coil   0 to 4 0 to 4 gauss 

High-Sensitivity Operation-
0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)  t) 1 fc 

Target Voltage P'q  10 to 60 volts 

Dark CurTentr  0.10 ji A 

Signal-Output Current: s 
Typical  0.11 µ A 

Average-Sensitivity Operation-
1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)  1.0 fc 

Target Voltage P'q  20 to 40 volts 

Dark Current'  0.02 µ A 

Signal-Output Current: s 
Typical  0.2 la A 

High Light Level Operation_ 
10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)  10 fc 

Target Voltage P'q  10 to 22 volts 

Dark Current' 0  005 NA 

Signal-Output Current: s 
Typical  0.3 la A 

°This capacitance, which effectively is the output impedance, 
is increased when the tube is mounted in the deflecting-yoke 
and focusing-coil assembly. The resistive component of the 
output impedance is in the order of 100 megohms. 

bMade by Cinch Manufacturing Corporation, 1026 S. Homan 
Ave., Chicago 24, Illinois. 

°Made by Cleveland Electronics, Inc., 2000 Highland Road, 
Twinsburg, Ohio. Components are also available from com-
panies such as Syntronic Instruments, Inc., 100 Industrial 
Road, Addison, Illinois and Celco-Constantine Engineering 
Laboratories Co., 70 Constantine Drive, Mahwah, New Jersey. 

dThese components are chosen to provide tube operation with 
minimum beam-landing error. 

EIG1,50 Electronic 

Components 
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7262A 

Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 

picture distortion. 

gFor conditions where " white light" is uniformly diffused 
over entire tube face. 

Definition, focus uniformity, and picture quality decrease 
with decreasing grid-No. 4 and grid-No. 3 voltage. In gen-
eral, grid No. 4 and grid No. 3 should be operated above 250 
volts. 

¡With no blanking voltage on grid No. 1. 

kMeasured with high-gain, low-noise, cascade-input-type am-
plifier having bandwidth of 5MHz and a peak signal-output cur-
rent of 0.35 microampere. Because the noise in such a system 
is predominately of the high-frequency type, the visual 
equivalent signal-to-noise ratio is taken as the ratio of the 
highlight video-signal current to rms noise current, multi-
plied by a factor of 3. 

"'For initial signal-output current of 0.3 microampere and a 
dark current of 0.025 microampere. 

nThe polarity of the focusing coil should be such that a north-
seeking pole is attracted to the image end of the focusing 
coil, with the indicator located outside of and at the image 
end of the focusing coil. 

gThe target voltage for each 7262A must be adjusted to that 
value which gives the desired operating signal current. 

• 
qIndicated range for each type of service serves only to il-
lustrate the operating target-voltage range normally encount-
ered. 

rThe deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in scan-
ning velocity produces a black-level error in direct proportion 
to the change in scanning velocity. 

sDefined as the component of the highlight target current after 
the dark-current component has been subtracted. 

OPERATING CONSIDERATIONS 

When operated at maximum voltage, the 7262A has a 
typical center resolution of 1000 TV lines and a typical 
corner resolution of 600 TV lines. At low operating vol-
tage with minimum deflection and focus power employed, 
its center resolution will ordinarily be in excess of 650 
TV lines and 350 TV lines in the corner. 
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BASING DIAGRAM (Bottom View) 

FLANGE 
TARGET 

IC G2 

IC 

GI 

SHORt H 
PIN 
IC 

G3 

G4 

DIRECTION or LIGHT: 
INTO FACE END OF TUBE 

8HM 

Pin 1: Heater 

Pin 2: Grid No. 1 

Pin 3: Internal Connection — Do Not Use 

Pin 4: Internal Connection — Do Not Use 

Pin 5: Grid No. 2 

Pin 6: Grids No. 3 and No. 4 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin: Internal Connection — Make No Connection 

Spurious Signal Test 

OZLS - 1064 

-ZONE I 

-ZONE 2 

Fig.1 

MCEDU Electronic Components 
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7262A 

This test is performed using a uniformly diffused white 
test pattern that is separated into two zones as shown in 
Fig.l. The7262A is operated under the conditions speci- 111) 
fied under Typical Operation and Performance Data with 
the lens adjusted to provide a target current of 0.3 micro-
ampere. The tubes are adjusted to provide maximum pic-
ture resolution. Spurious signals are evaluated by size 
which is represented by equivalent numbers of raster • 
lines in a 525 TV line system. Allowable spot size for 
each zone is shown in Table 1. To be classified as a 
spot, a contrast ratio of 1.5:1 must exist for white spots 
and 2:1 for black spots. Smudges, streaks, or mottled 
and grainy background must have a contrast ratio of e 
1.5:1 to constitute a reject item. 

Table 1 
For scanned area of 1/2" x 3/R" 

Equivalent 
Number of 

Raster Lines 
Zone 1 

Allowed Spo.s 

Zone 2 
Allowed Spots 

over 4 o o 

4 but not 
including 3 o I 

3 but not 
including 1 2 3 

1 or less * 

Minimum separation between any 2 spots greater than 1 

raster line is limited to 16 raster lines. 

*Spots of this size are allowed unless concentration 
causes a smudged appearance. 

• 

EMCEM Electronic Components 
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7262A 

DIMENSIONAL OUTLINE 

t - - 
L125 .835 . 
2.010 2.035 

MASKED PORTION 
OF FACE 
(NOTE I) 

ME TAL 
TARGET 
FL ANGE 

° 
..030 

DIA 

DIMENSIONS IN INCHES 

BASE 
JEDEC No.E8-11 

92CS-976552 

e Note 1: Straight sides of masked portions are parallel to the 

plane passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No. 7056 having a thick-

ness of 0.094" ± 0.012". 

• 

• 

MCOM Electronic Components 
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COMPONENT LOCATIONS 

ri4 2 FOCUSING COIL 
SEE NOTE 

LIGNMENT 
COIL 

r 5 z5z5z 773 r.z; HORIZONTAL AND 
VERTICAL DEFLECTING 
COILS mete:. e tee te 

4-1•••-- 2 ; 

  31,16   
92LS-1760 

NOTE: CROSS-HATCHING INDICATES WOUND PORTION 
OF FOCUSING COIL. 

Recommended Location ond Length of Deflecting, 

Focusing, and Alignment Components to 

obtain Minimum Beam- Landing Error. 

•••41r4 6,4t.41,..1 I L4 

DIMENSIONS IN INCHES 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/ex 3/8' 
FACEPLATE TEMPERATURE 30* C APPROX. 

2 

cc • 0.1 
0. e 
4 
o 6 

4 

0.005 
2 4 6 11 2 4 6 

TARGET VOLTS 

92CS-12235 

MCI Electronic Component s 
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LIGHT TRANSFER CHARACTERISTICS 

• 

• 

• 

• 

• 

ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE L AYER • I/2"R 3/8" 
FACEPLATE TEMPERATURE • 30* C APPROX. 
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7262A 

TYPICAL PERSISTENCE CHARACTERISTIC 

I INITIAL HIGH_IGHT SIGNAL-OUTPUT MICROAMPERES . 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER.I/2". 3/8" 
FACEPLATE TEMPERATURE=30* C APPROX. 
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...... . ....  

o 50 100 150 200 250 300 
TIME AFTER ILLUMINATION 15 RE/A0VED—MILLISECONOS 

92cM-9505RI 
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UNCOMPENSATED HORIZONTAL SQUARE-WAVE RESPONSE 

HIGHLICHT TARGET MICROAMPERES=0.35 
DARK CURRENT (MICHGAMPERFS1.0,02 
TEST PATTERN: TRANSPARENT SQUARE. - 

WAVE RESOLUTION WEDGE. 

.... 

200 400 600 800 
1 V LINE NUMBER 

9204-10683RI 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF SIGNAL -OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL - OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 1/2.'13/8" . 0.02 

DARK CURRENT (MICROAMPERES)»0.02 

0.110 

0.100 

0.090 

o.oeo 

z - 0.070 

o 

tc 

'6 0 0 6 0 

et 
0.05,3 

3 

tr 0.040  

+t 

0.020 

0.010 

• 

• :::: 
.... 

olii •-• • .  i • .... 

Ifj, 
15,8d 

7 . . 

............ • 

: 

3000 4000 5000 6000 7000 
WAVELENGTH—ANGSTROMS 
nil I I I 

8000 

• 

3 
z 0 .4 

w la ...1 
m La ..1 a «a 

• w ta inla 
03- CD 3- CC Z CC 

92C/41 - I 16,9 
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Vidicon 
Short, Ruggedized, 1- Inch Diameter Type 

Magnetic Focus Magnetic Deflection 
Low-Power 0.6 W Heater 1000 TV Line Resolution 

For Compact, Low- Power Transistorized TV Cam-
eras Where Severe Shock and Vibration Conditions 
Exist 

The 7263A is the same as the 7262A except for the 
following: 

SPECIAL PERFORMANCE DATA 

In connection with the following tests, sample 
7263A's will maintain resolution as determined with a 
RETMA Resolution Chart, or equivalent, and will faith-
fully reproduce all resolution wedges and grey scales of 
the chart. 
Vibration Tests These tests are performed under condi-

tions for Average-Sensitivity Operation on a sample 
lot of tubes from each production run. Tubes and their 
associated components § are vibrated on apparatus 
providing dynamic conditions similar to those de-
scribed in MIL-E-5272B,, par.4.7.1. 
Resonance. Tubes and associated components are 
vibrated ( per the method ofMIL-E-52728,,par.4.7.1 . 1) 
for 1 hour at +25° C, for 15 minutes at 0° C, and for 
15 minutes at +55° C. 
Cycling. Tubes and associated components § are vi-
brated ( per the method of MIL-F-5272B,, par.4.7.1.2 
pertaining to specimen without vibration isolators) for 
1 hour at +25° C, for 15 minutes at 0° C, and for 15 
minutes at +55° C. 

Temperature-Pressure (Altitude) Tests. Tubes and asso-
ciated components § are subjected ( per the method of 
MIL-E-5400* par.3.2.20, 3.2.20.1, and 3.2.20.1.1) to 
the separate and combined effects of varying tem-
perature 0° to +55°C and varying barometric pressure 
30" to 3.4" of mercury. The pressures correspond to 
sea level and to an altitude of 50,000 feet, respec-
tively. 

DUCOM Electronic Components 
DATA 
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Shock Tests. Thesetests are performed with novoltages 
applied on a sample lot of tubes from each pro-
duction run. Tubes are subjected in these tests ( per 
MIL-E-5400*, par.3.2.21.2.1) to 18 impact shocks of 
15g consisting of 3 shocks in opposite directions 
along each of three mutually perpendicular axes of the 
tube. Each shock impulse has a duration of 11 ± 1 
milliseconds with a maximum impact acceleration oc-
curring at approximately 5.5 milliseconds. Tube 
mounting accessories assure the rigid fastening of the 
tube to the shock test apparatus. 

Temperature-Humidity Tests. These tests are performed 
with no voltages applied to the 7263A. The 7263A is 
subjected ( per the method of MIL-E-5400*, par. 
3 .2.20.2B) to relative humidities up to and including 
95 per cent at temperatures up to and including +50° C. 

§ Tube socket such as Cinch No.54A18088 and RCA 
Assembly No.200SDU501, or equivalent, which con-
sists of the deflecting coils, focusing coil, alignment 
coil, shield, and target connector. 

• 5 June 1957, Procedure I of Military Specification. 

* 1 January 1956. 

TYPICAL COMPONENT ASSEMBLY FOR TUBE OPER-
ATION UNDER SEVERE ENVIRONMENTAL CONDITIONS 

HIGH-PERMEABILITY ALIGNMENT 
METAL SHIELD COIL Gen) N., 

TARGET HORIZONTAL S. GRID N*2 
VERTICAL 

GRID Ne4 DEFLECTING COILS 

TARGET POT TING 
CONNECTOR PLASTIC 

PLASTIC FOCUSING 
RETAINING COIL 
BUSHING 

GRID Nit 3 

METAL 
RETAINING 

RING 

METAL 
NIPPLE 

CATHODE 

PLASTIC 
BUSHING 

SOCKET 

CABLED-
LEADS 
FROM 

SOCKET 

PLASTIC SOCKET 
' CLAMP--
TIGHTENING 

ACTION CLAMPS 
SOCKET ONTO 
VIDICON BASE 

92C5-96615 
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7264 
MULTIPLIER PHOTOTUBE 

V 

I4-STAGE, HEAD-ON, SPHERICAL- FACEPLATE TYPE WITH 1.68 -DIA., 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE AND S- II RESPONSE 

vÉmi 3nOid TIME-RE3OLUTION CAPADILITY 

DATA 

General: 

Spectral Response 
Wavelength of Miximurr Response  4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape 
WindOw: 

Area   2.2 sq. in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.14   2.4 mmf 
Anode to all other electrodes.   5.5 mgf 
Dynode No.14 to all other 
electrodes   7.5 mmf 

Maximum Overall Length   7.5" 
Seated Length 6  69" ± 0.19" 
Maximum Diameter 2  38" 
Operating Position  Any 
Weight ( Approx.)   8 oz 
Bulb  T16 
Socket . . . . Alden No.220FT with 20 contacts, or equivalent 
Base  Small-Shell Bidecal 20-Pin (JETEC No.820-102) 

Basing Designation for BOTTOM VIEW  20D 

Pin 1- Nc Connec-
tion 

Pin 2 - Dynode Nc.1 
Pin - Dynode No.3 
Pin 4-- Dynode N0.5 
Pin 5- Dynode No.7 
Pin 6- Dynode No.9 
Pi' 7 - Dync,ie No.11 
Pin hi- Dyrode No.13 
Pin 9- Grid No.2 

(Accelerating 
Electrode) 

Pin 10- Anode 
Pin 11- Dynode No.14 
Pin 12 - Dynode No.12 
Pin 13- Dynode No .10 

„ 
DIRECTION 
INTO END DV Buce 

Spherical 

Pin 14 - Dynode N0.8 
Pin 15- Dynode No.5 
Pin 16 - Dynode No.4 
Pin 17- Dyr,ode Nn.2 
P; ,' - N- Tonne --

tin, 
Pin 19- Grid N0.1 

(Focusing 
Electrode) 

Pin 20- Photocathode 
Metal Collar- No 

1.orrection 
(if used, 
C onnect 
only to 
nhcto-
cathode) 

2-59 TEE;TATi\iE DATA 1 ELECTRON TUBE DIVISION 
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7264 

MULTIPLIER PHOTOTUBE 

VERY- LOW- LIGHT- LEVEL, LOW-NOISE, HIGH-GAIN SERVICE 

With suPply voltage (E) across voltage divider Pro-
viding electrode voltages shown in Table 1—Column A 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)  

SUPPLY VOLTAGE BETWEEN DYNODE No.14 
AND ANODE ( DC)   

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( 0C)  

SUPPLY VOLTAGE BETWEEN ACCELERATING 
ELECTRODE AND DYNODE No.13 ( DC) . . . ±500 max. 

DYNODE-No.1 SUPPLY VOLTAGE ( DC) • • • • 400 max. 
FOCUSING-ELECTRODE SUPPLY VOLTAGE ( DC). 400 max. 
AVERAGE ANODE CURRENT*  2 max. 
AMBIENT TEMPERATURE   75 max. 

2400 max. volts 

400 max. volts 

500 max. volts 

volts 
volts 
volts 

ma 
°C 

Characteristics Range Values for Equipment Design: 

With E = zoo° volts (except as noted) and focusing-electrode 
as well as accelerating- electrode voltage adjusted 

to give maximum gain 

Nin. Median Mar. 

• 

• 

Sensitivity: 
Radiant, at 4400 

angstroms   0.7 amp/tow 
Cathode radiant, 

at 4400 angstroms . 0.056 ma/ kvi 
Luminous: 4 

At 0 cps  120 875 4500 amp/lumen 
With dynode No.14 

as output elec-
trodet  612 amp/lumen 

Cathode luminous: 
40 With tungsten light 

source*   50 70 ma/lumen 
With blue light 
source4 . . . . 0.05 - ma 

Current Amplification . - 12.5 x 106 
Equivalent Anode-Dark-

Current Input" . . . 5 x10-1° 2 x 10-9 lumen 
Equivalent Noise 

Input:* 
At +25° C   - 3.3x 10-12 1.5x 10-11 lumen 
At -50° C   9 x10-13 - lumen 

Anode- Pulse Rise Time°  - 3 _ milli msec 

• 
e.e.t. à.** .e.....*.°: See next page. 
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MULTIPLIER PHOTOTUBE 

Min. Median Max. 

Greatest Delay Between 
Anode Pulses: 
Due to position from which 
electrons are simultaneously 
released within a circle 
centered on tube face and 
having a dlemeier 

1.5"   

millimsec 
mill soc 

HIGH-OUTPUT-PULSE SERVICE 

With supply voltage (E) across voltage divider pro-
viding electrode voltages shown in Table 1-- Column B 

Maximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)  

SUPPLY VOLTAGE BETWEEN DYNODE No.14 
AND ANODE ( DC)  

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  

SUPPLY VOLTAGE BETWEEN ACCELERATING 
ELECTRODE AND DYNODE No.13 ( DC) . . . ±500 max. 

DYNODE-No.1 SUPPLY VOLTAGE ( DC) • • • • 400 max. 
FOCUSING-ELECTRODE SUPPLY VOLTAGE ( DC). 400 max. 
AVERAGE ANODE CURRENT 2 max. 
AMBIENT TEMPERATURE   75 max. 

2800 max. volts 

400 max. volts 

500 max. volts 

volts 
volts 
volts 

ma 
Oc 

Characteristics Range Values for Equipment Design: 

With E = 2400 VOItS ( except as noted) and focusing- electrode 
as well as accelerating- electrode voltage adjusted 

to give maximum gain 

Mtn. Median Mar. 

Sensitivity: 
Radiant, at 

4400 angstroms. . - 0.7 - amp/mw 
Cathode radiant, at 

ma,mw 4400 angstroms. . - 0.056 
Luminous:# 

At 0 cps  875 - amp/lumen 
With dynode No.14 

as output 
electrodet  612 - amp/lumen 

Cathode luminous: 
With tungsten 

light source* 50 70 ma/lumen 
With blue light 

source"   0.05 ,Ma  

* . t •• 0 * ° 1. See next page. . . . . . . „ .  
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MULTIPLIER PHOTOTUBE 

Current Amplification. . . 
Equivalent Anode-Dark-
Current Input"  

Equivalent Noise Input:** 
At +25° C  
At -50° C  

Median 

12.5 x 106 

Max. 

1.1 x10-9 lumen 

4.6 x 10-12 lumen 
1.2 x 10-12 lumen 

Averaged over any interval of 30 seconds maximum. 

Under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 2870° K. A light 
input of 0.1 microlumen is used. The load resistor has a value of 
0.01 megohm. 

An output current of opposite polarity to that obtained at the anode 
may be provided by using dynode No.14 as the output electrode. With 
this arrangement, the load is connected in the dynode-No.I4 circuit 
and the anode serves only as collector. 

Under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 2870° K. The value 
of light flux is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected together as anode. The load re-
sistor has a value of 0.01 megohm. 

Under the following conditions: Light incident on the cathode is 
transmitted througha blue filter ( Corning. GlaSSCode No.5113 polished 
to 1/2 stock thickness) from a tungsten- filament lamp operated at a 
color temperature of 28700 K. The value of light flux on the filter 
is 0.01 lumen. The load resistor has a value of 0.01 megohm, and 
200 voltsareapplied between cathode andall other electrodes connect-
ed together as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 2870° X LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

Measured at a tube temperature of 250 C and with the supply voltage 
(E) to ggive a luminous sensitivity of 2000 amperes per lumen. 
Dark current caused by thermionic emission may be reduced by the use 
of a refrigerant. 

For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2000 volts is recommended. 

Under the following conditions: Supply voltage ( E) is 2000 volts, 
25°-C tube temperature, external- shield potential of - 2000 volts, 
ac-amplifier bandwidth of 1 cycle per second, tungsten light source 
of 28700 4 interrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value stated. The 
°on period of the pulse is equal to the . off. period. The output 
current is measured through a filter which passes only the fundamental 
frequency of the pulses. 

Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode-pulserise timeis determined primarily by transit-
time variations in the multiplier stages and with an incident- light 
spot apProximately imillimeter in diametercenteredonthe photocathode. 

These values also represent the difference in time of transit between 
the photocathodeand dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the Specified areas. 

For maximum signal-to-noise ratio, operation with a supply voltage 
(E) below 2300 volts is recommended. 

Same as (*) except the supply voltage ( E) is 2400 volts, and the 
external-shield potential is - 2400 volts. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 2 
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MULTIPLIER PHOTOTUBE 

V 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 

COLUMN A COLUMN 8 

G.n%ofSupply 
Voltage ( E) 
multiplied by 

2.75%ofSupply 
Voltage (E) 

multiplied by 

Cathode and Focusing 
Electrode 

Cathode and Dynode 
No.1 

Dynode No.1 and Dynode 
No.2 

Dynode No.2 and Dynode 
No.3 

Dynode No.3 and Dynode 
No.4 

Dynode No.4 and Dynode 
No.5 

Dynode No.5 and Dynode 
No.6 

Dynode No.6 and Dynode 
No.7 

Dynode No.7 and Dynode 
No.8 

Dynode No.8 and Dynode 
No.9 

Dynode No.9 and Dynode 
No.10 

Dynode No. 10 and Dynode 
No.11 

Dynode No.11 and Dynode 
No.12 

Dynode No.12 and Dynode 
No.13 

Dynode No.13 and Dynode 
No.14 

Dynode No.14 and Anode 
Anode and Cathode 

4 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 
2 
18.5 

4 

2 

1 

1 

1 

I 

1 

1.2 

1.5 

1.9 

2.4 

3 

3.8 

4.8 

6 
4.8 

36.4 

4 Focusing electrode is connected to arm of potent lometer betweencathode 
and dynode xo.l. Focusing-electrode voltage is adjusted to give 
maximum gain. 
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MULTIPLIER PHOTOTUBE 

OPERATING CONSIDERATIONS 

Exposure of the 7264 to strong ultraviolet radiation may 

cause an increase in anode dark current. After cessation of 

such irradiation, the dark current drops rapidly. 

The operating stability of the7264dependson the magnitude 

and duration of the anode current. When the 7264 is operated 
at high average values of anode current, a drop in sensitivity 

(sometimes called fatiguel maybe expected. The extent of the 

drop below the tabulated sensitivity values depends on the 

severity of the operating conditions. After a period of 

idleness, the 7264 usually recovers a substantial percentage 

of such loss in sensitivity. 

Operation at an average anode current well below the 

maximum rated value of 2 milliamperes is recommended when 

stability is important. When maximum stability is required, 

the anode current should not exceed 250 microamperes. 

Electrostatic and/or magnetic shielding of the 7264 may be 

necessary. It is to be noted that the use of an external 

magnetic and/or electrostatic shield at high negative potential 

is a safety hazard unless the shield is connected to the 

potential source through an impedance in the orderof 10 megohms. 
If the shield is not so connected, extreme care should be 

observed in Providing adequate safeguardsto prevent personnel 

from coming in contact with the high potential of the shield. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- II Response 

is shown at the front of this Section 
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MULTIPLIER PH OTOTUBE 

CE-9689R1 

t OF BULB WI LL NOT DEVI ATE MORE THAN 2° 

IN ANY DIRECTION FROM THE PERPENDICULAR 

ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE. 

ELECTRON TUBE DIVISION 
.ole cotroNtIoN Of AMERICA, HARPOON NEW JERSEY 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC (iv 
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CHARACTERISTICS 

VERY-LOW-LIGHT-LEVEL, LOW-NOISE HIGH- GAIN SERVICE 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 5.4% or E 
MU LT. BY BETWEEN 5.4% OF E 

MULT. BY 

CATHODE & GRID N2 t 
GRID N2I & DYNODE N21 
DYNODE N21(DY0& DY2 1 
ETC. THRU DYlo&DYIII 

I 
1 

I 

DY11 & DY 12 
DYI2& DY 13 
DY13 & DY14 
DY4  & ANODE 

1.25 
1.5 
1.75 
2 

GRID-N22 VOLTS ADJUSTED TO GIVE MAXIMUM GA N. 
10 000 100000000 

6 a 
6 

6 / 

4 

'' 

4 

•:".7  

2 
_el / 

r-.1000 

‘-' 
4/ 

Ce 

, le  

e/ 

2 

10 000 000 
8 Jce, 6 

0 6 
ee r- 6 

0 
N 4 'ee 

4 ' 
-.% 4 

G: 
5 
1.1 2 

11-, 
C2 

, 
ir  
S ioo 

2 

0 

e --. 

— . woo ow r7- 
o 8 e 4% 

6 a 
0 ‘2, 6 

6 
i:< 

z 4 
14 i CV 
5 / 

4 CL 

5 D 
J 

'.".. 2 / 

'Ill  

0 
l..1 
z ,-io 

i 
/ 

..e.. 

—
 
N
 
.

1.
 

en
 
O
a
 

N
 

l
e
i
»
 
l
e
g
-
 

It
 

§
 

§
 

C
U
R
R
E
N
T
 

5 8 
< 6 

1 
/ >I 

I-

-> 

r--- 2 / 

(7) 
Z 

I 

/ 

6 
;/4 

6 

41  

ili 

2 

0.1 
i  

2300 

SUPPLY VOLTS (E) BETWEEN ANODE & CATHODE 

ELECTRON TUBE DIVISION 92CM-9687 
RADIO COOORATION Of AferCA TAIE SON NEW ltRSEV 



7264 
TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

HIGH-OUTPUT-PULSE SERVICE 
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7264 
CHARACTERISTICS 

HIGH-OUTPUT-PULSE SERVICE 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 
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7265 
Photomultiplier Tube 

14- Stage, Head-On Type 
Having S-20 Specirul Req)anse 

GENERAL 

Spectral Response   S-20 

Wavelength of Maximum Response   4200 ± 500 
Cathode, Semitransparent   Potassium-Sodium 

Cesium-Antimony (Multialkali) 
Minimum projected area   2.2 in2 ( 14.2 ern21 
Minimum diameter   1.68 in (4.2 cm) 

Window   Corning° No.0080, or equivalent 
Shape   Plano-Concave 
Index of refraction at 5893 angstroms 1  512 

Dynodes: 
Substrate   Copper-Beryllium 
Secondary-Emitting Surface   Beryllium Oxide 
Structure   In-Line Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 
Anode to dynode No.14   2.8 pF 
Anode to all other electrodes   6 pF 
Dynode No.14 to all other electrodes   7.5 pF 

Maximum Overall Length   7.5 in ( 19 cm) 
Seated Length   6.69 in ( 17 cm) ± 0.19 in 

Maximum Diameter   2.38 in (6 cm) 
Bulb   T16 
Base . . Small-Shell Bidecal 20-Pin, JEDEC No.B20-102 
Socket   Aldenb Part 220FTC, or equivalent 
Magnetic Shield   Millen° No.80802E, or equivalent 
Operating Position   Any 
Weight ( Approx. )   8 oz ( 226 g) 

ABSOLUTE-MAXIMUM RATINGS 

DC Supply Voltage: 
Between Anode and Cathode   3000 max. V 

Between Anode and Dynode No.14   500 max. V 
Between Consecutive Dynodes   600 max. V 
Between Accelerating Electrode 

and Dynode No.13   +600 max. V 
Between Dynode No.1 and Cathode 500 max. V 
Between Focusing-Électrode 

and Cathode   500 max. V 
Average Anode Current°  1 max. mA 
Ambient Temperaturef   85 max. °C 

EKICEDU Electronic Components 
DATA 1 
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7265 
CHARACTERISTICS RANGE VALUES 

With E = 2400 volts (Except as noted) 

Voltage Distribution A (See Table) 
Min. Typical Max. 

Anode Sensitivity: 
Radiantg at 4200 
angstroms . . . . — 3 x 106 — A/W 

Luminous' .  8 x 102 7.2 x 103 3.3 x 104 A/1m 
Cathode Sensitivity: 
Radianti at 4200 
angstroms . . . — 0.064 A/W 

Luminousk . . . 1 x 104  1.5 x 104  A/lm 
With red light"' . 3 x 10'7 A 
With blue light^. 5 x 10-8 A 
Cathode Quantum 
Efficiency at 
4000 angstroms 19 % 

Current Amplifica-
tion   4.8 x 107 — 

Anode Dark Currentg — 5 x 10-.8 8 x 10'7 A 
Equivalent Anode-
Dark-Current 5 x 10-11 8 x mr10 lm 
Inputg   3 — 1.2 x 10' 13ci 1.9 x 1042t1 W 

Equivalent Noise ‘ 9 x 104.3 lm 
Input'  

1 — 2.1 x 16"16s W 
Anode Pulse Rise 
Time at 3000 Vt 2.7 x 10'9 s 

Electron Transit 
Time at 3000 Vu 4 x 10-8 El 

o Made by Corning Glass Works, Corning, New York. 

h Made by Alden Products Co., 262 N. Main St., Brockton, 
Mass. 02403. 

c Made by James Millen Manufacturing Co., 150 Exchange 
Street, Malden 48, Mass. 

▪ Averaged over any interval of 30 seconds maximum. 

f Tube operation at room temperature or below is recommended. 

9 This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 428 lumens 
per watt. 

h Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K and a light 
input of 0.1 microlumen is used. 

MCELI1 Electronic Components 
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7265 
This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 428 lumens 
per watt. 

k Under the following conditions: The light source is a tung-

sten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

m Under the following conditions: Light incident on the cath-
ode is transmitted through a red filter (Corning C.S. No.2-62 
Manufactured by the Corning Glass Works, Corning, New 

York) from a tungsten-filament lamp operated at a color 
temperature of 28700 K. The value of light flux incident 
on the filter is 0.01 lumen and 200 volts are applied be-
tween cathode and all other electrodes connected as anode. 

• Under the following conditions: Light incident on the cath-
ode is transmitted through a blue filter ( Corning C.S. No.5-58, 
polished to 1/2 stock thickness—Manufactured by the Corn-
ing Glass Works, Corning, New York) from a tungsten-
filament lamp operated at a color temperature of 2870° K. 
The value of light flux incident on the filter is 0.01 lumen 
and 200 volts are applied between cathode and all other 
electrodes connected as anode. 

P At a tube temperature of 22°C. With supply voltage adjust-
ed to give a luminous sensitivity of 1000 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. Dark current is measured 
with incident light removed. 

q At 4200 angstroms. This value is calculated from the EADCI 
value in lumens using a conversion factor of 428 lumens 
per watt. 

r Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color temperature of 2870° K in-
terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 
stated. The "on" period of the pulse is equal to the "off" 
period. 
s At 4200 angstroms. This value is calculated from the ENI 

value in lumens using a conversion factor of 428 lumens 
per watt. 

r Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily 
a function of transit time variation and is measured under 
conditions with the incident light fully illuminating the 
photocathode. 

DUC2M Electronic Components 
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7265 
The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which the output pulse at 
the anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminating the photocathode. 

Voltage Distribution 

Between the fol- 
lowing Electrodes: 
Cathode ( K), 
Dynode ( Dy), 
and Anode ( P) 

A B 

5.4% of Supply 
Voltage (E) 
multiplied by 

6.06% of Supply 
Voltage ( E) 
multiplied by 

K - Dy 1 

Dyl - Dy2 

Dy2 - Dy3 

Dy3 - Dy4 

Dy4 - Dy5 

Dy5 - Dy6 

Dy6 - Dy7 

Dy7 - Dy8 

Dy8 - Dy9 

Dy9 - Dy10 

Dy10 - Dyll 

Dyll - Dy12 

Dy12 - Dy13 

Dy13 - Dy14 

Dy14 - P 

Dyl - P 

K - P 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 

2 

— 

18.5 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1.25 

1.5 

1.75 

2 

16.5 

— 

Focusing electrode is connected to arm of potentiometer 
between cathode and dynode No.1; the focusing electrode 

voltage is varied to give maximum anode current. 

The metal collar (See Dimensional Outline) is connected 
internally to the focusing electrode. Extreme care should 
be taken in the design of apparatus to prevent operating 
personnel from coming in contact with the collar when the 
circuit application is such that the collar is at high 

potential. 
'Cathode-to-dynode No.1 voltage is maintained at 330 

volts. 
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7265 
OPERATING CONSIDERATIONS 

The base pins of the 7265 fit a bidecal 20-contact 
socket, such as Alden No.220FTC or equivalent. 

The socket should be made of high-grade, low-leakage 
material. 

The operating stability of the 7265 is dependent on the 
magnitude of the anode current. The use of an average 
anode current well below the maximum rated value of 1 
milliampere is recommended when stability of operation 
is important. When stability is of prime importance, the 
use of an average anode current of 1 microampere or 
less, commensurate with satisfactory output signal, is 
recommended. 

Electrostatic shielding of the tube is ordinarily required. 
When a shield is used, it must be connected to the 
cathode terminal. The application of high voltage, with 
respect to cathode, to insulating or other materials sup-
porting or shielding the tube at the photocathode end 
should not be permitted unless such materials are 
chosen to limit leakage current to the tube envelope 
to 1 x 1042 ampere or less. 

Accompanying voltage-divider arrangements are re-
commended for use with the 7265. Recommended re-
sistance values for the voltage divider range from 10 
kilohms per stage to 10 megohms per stage. The choice 
of resistance values for any voltage-divider network is 
usually a compromise. If low values of resistance per 
stage are utilized, the power drawn from the regulated 
power supply and the required power rating of the re-
sistors increase. Phototube noise may also increase 
due to heating if the divider network is mounted near 
the photocathode. The use of high resistance values 
per stage may cause deviation from linearity if the 
voltage-divider current is not maintained at a value of 
at least 10 times that of the maximum value of average 
anode current, and may limit anode-current response to 
pulsed light. The latter effect may be reduced by con-

Electronic 
Components 

DATA 3 
2-69 



7265 

necting capacitors between the tube socket terminals 
for dynodes No.11 and No.12, dynodes No.12 and No.13, 
dynodes No.13 and No.14, and between dynode No.14 
and anode return. 

In addition to nonlinearity and pulse-limiting effects, 
the use of resistance values exceeding 10 megohms per 
stage make the 7265 more susceptible to leakage ef-
fects between terminals with possible resulting devia-
tion in interstage voltage leading to a loss of current 
amplification. 

Voltage Distribution B is recommended where high 
dynode-No.1 gain is important, such as low light level 
and scintillation counting applications. Voltage Dis-
tribution B maintains the cathode to dynode-No.1 volt-
age constant at 330 volts; it is especially useful when 
the supply voltage is adjusted over a wide range to 
achieve large changes in anode sensitivity. 

The high voltages at which the 7265 is operated are 
very dangerous. Care should be taken in the design of 
apparatus to prevent the operator from coming in con-
tact with these high voltages. Precautions should in-
clude the enclosure of high-potential terminals and the 
use of interlock switches to break the primary circuit 
of the high-voltage power supply when access to the 
apparatus is required. 

In the use of the 7265 as with other tubes requiring 
high voltages, it should always be remembered that 
these high voltages may appear at points in the circuit 

which are normally at low potential, because of de-
fective circuit parts or incorrect circuit connections. 

Therefore, before any part of the circuit is touched, the 
power-supply switch should be turned off and both ter-
minals of any capacitors grounded. 

fr i Electronic DATA 3 m, Components 



7265 
TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

PHOTOCATHODE 

• 

• 

e 

• 

• 

Rk 
R4 

R5 

R6 

R7 

RA 

TO 
REGULATED R9 
DC POWER 
SUPPLY Rip 

0  

RII 

11 12 

R13 

FOCUSING ELECTRODE 

DYNODE N21 

DYNODE N22 

DYNODE N23 

DYNODE N24 

DYNODE N2 

ErelYrYIE NYC 

DYNODE N27 

DYNODE N28 

DYNODE N29  

DYNODE N210 

DYNODE N II 

RI4 cC2 DYNODE N212 

R15 

Rie 

R17 

R I9 

3 DYNODE N213 

C4 

DYNODE N9I4 

_Cs 

CI: 25 pF, 20%, 600 volts 
(dc working), ceramic disc 

C2: 50 pF, 20%, 600 volts 

(dc working), ceramic disc 
C3: 100 pF, 20%, 600 volts 

(dc working), ceramic disc 

C4: 250 pF, 20%, 600 volts 

(dc working), ceramic disc 

C5: 500 pF, 20%, 600 volts 

(dc working), ceramic disc 

C6: 100 pF, 20%, 1000 volts 

(dc working), ceramic disc 

R20 

92C5-979751 

R1: 24000 ohms, 5%, 1 watt 
R2: 22000 ohms, 5%, 1 watt 
R3: 1 megohm, 20%, 2 watts, 

adjustable 
R4 through R13: 22000 ohms, 

5%, 1 watt 
R14: 27000 ohms, 5%, 2 watts 
R15: 33000 ohms, 5%, 2 watts 
1116: 22000 ohms, 5%, 2 watts 
R17: 18000 ohms, 5%, 2 watts 
R18: 22000 ohms, 5%, 2 watts 
R19: 22000 ohms, 5%, 2 watts 
R20: 10 megohms, 2 watts, 

adjustable 
RL : Value will depend on magnitude of peak pulse voltage 

desired. For a peak pulse amplitude of 100 volts, the 
value is approximately 300 ohms. 

Note 1: Adjustable between approximately 800 and 3000 V dc. 
Note 2: Component values are dependent upon nature of kippli-
cation and output signal desired. 

PHOTOMULTI-
PLIFR 
TUBE 

ANODE 

OUTPUT R 

ACCELERATING 
ELECTRODE 

C6 
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7265 
TYPICAL VOLTAGE- DIVIDER ARRANGEMENT FOR CON-
STANT VOLTAGE BETWEEN CATHODE AND DYNODE No.1 

PHOTOCATHODE 

r R 5 

R2 

R6 

TO 
REGULATED R7 
DC POWER 
SUPPLY R 
•O 8 

R9 

RID 

R11 

R12 

RI3 

RI4 

R15 

R16 

RI7 

FOCUSING ELECTRODE 

R1 DYNODE N21 

DYNODE N22 

DYNODE N23 

DYNODE N94 

DYNODE N25 

DYNODE N26 

DYNODE N27 

DYNODE N28 

DYNODE N99 

DYNODE N210 

Ci DYNODE N211 

DYNODE N*I2 

3 DYNODE N213 

C5 

DYNODE N914 

Ci: 25 pF, 20%, 600 volts 

(dc working), ceramic disc 
C2: 50 pF, 20%, 600 volts 
(dc working), ceramic disc 

C3: 100 pF, 20%, 600 volts 
(dc working), ceramic disc 
C4: 250 pF, 20%, 600 volts 
(dc working), ceramic disc 

C5: 500 pF, 20%, 600 volts 
(dc working), ceramic disc 

C6: 100 pF, 20%, 1000 volts 
(dc working), ceramic disc 
RI: 5 megohms, 20%, 
1/2 watt, adjustable 

R2 through R11: 22000 ohms, 

5%, 1 watt 
Motel: Adjustable between approximately 800 and 3000 V dc. 
Note 2: Component values are dependent upon nature of appli-
cation and output signal desired. 

R 18 

921.0 - 2 757 

R12: 27000 ohms, 5%, 2 watts 
R13: 33000 ohms, 5%, 2 watts 
R14: 22000 ohms, 5%, 2 watts 
R15: 18000 ohms, 5%, 2 watts 
R16: 22000 ohms, 5%, 2 watts 
R17: 22000 ohms, 5%, 2 watts 
R18: 10 megohms, 2 watts, 
adjustable 

RL: Value will depend on mag-
nitude of peak pulse voltage 
desired. For a peak pulse amp 
litude of 100 volts, the value 
is approximately 300 ohms. 

2: ( 1) - 150 V, 1 W zener diode, 
or equivalent 

(1) - 180 V, 1 W zener diode, 
or equivalent 

PHOTOMULT 1-
PLI ER 
TUBE 

ANODE 

OUTPUT RL 

ACCELERATING 
ELECTRODE 

C6 
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DATA 4 



7265 
DIMENSIONAL OUTLINE— Dimensions In Inches 

e 

• 

• 

e 

• 

• 

FACEPLATE -

PHOTOCATHODE / 

T 16 
BULB 

METAL 
COLLAR 

BASE JEDEC 

N2 820-102 

238 MAX._.1 

D A. 

MUST BC ADEQUATELY INSULATED. 
92C5 - 9786R1 

5.40 
6.12 

1 

669 
t 19 

75 
MAX. 

t of bulb will not deviate more than 2° in any direction 

from the perpendicular erected at the center of bottom of the 
base. 

Note: Within 1.68" diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.005" from peak 
to valley. 

Inch Dimension Equivalents in Millimeters 

Inch 
_ 

mm Inch mm Inch mm 

0.06 1.5 1.68 42.6 5.40 137.1 

0.12 3.0 2.00 50.8 6.69 169.9 

0.19 4.8 2.38 60.4 7.5 190.5 

EMIM Electronic Components 
DATA 5 

2-69 
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TERMINAL DIAGRAM ( Bottom View) 

Pin 1: No Connection 

Pin 2: Dynode No.1 Ovi3 
Pin 3: Dynode No.3 

Pin 4: Dynode No.5 Dvii 

Pin 5: Dynode No.7 
Dvg 

Pin 6: Dynode No.9 

Pin 7: Dynode No.11 Dv7 

Pin 8: Dynode No.13 

Pin 9: Grid No.2 Dv5 

(Accelerating Electrode) Pv3 

Pin 10: Anode DYI 

Pin 11: Dynode No.14 

Pin 12: Dynode No.12 

Pin 13: Dynode No.10 

Pin 14: Dynode No.8 

Pin 15: Dynode No.6 

Pin 16: Dynode No.4 

Pin 17: Dynode No.2 Note: The Metal Collar May be at 

Pin 18: No Connection High Potential Depending on the 

Pin 19: Grid No.! Circuit Application and Should be 
(Focusing Electrode) Insulated Accordingly. 

Pin 20: Photocathode 

TYPICAL FOCUSING ELECTRODE CHARACTERISTIC 

P DY14 
G2 DYI2 
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E
R
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E
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T
 100 

80 

60 

40 

20 

GY10 

DY8 

DY6 

DY4 

GY2 • 
NC 

METAL 
GI COLLAR 

NC It 
DIRECTION OF LIGHT: 
INTO END OF BULB 

20C 

Metal Collar: Connected Internally to 

Focusing Electrode — Do Not Make 

Electrical Connection to Collar. 

0 20 40 60 80 100 

FOCUSING ELECTRODE VOLTAGE — 
PERCENT OF CATHODE - TO - DYNODE No. I VOLTAGE 

92LS 1695 

• 

MCEM Electronic Components 
DATA 5 
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TYPICAL TIME- RESOLUTION CHARACTERISTICS 

VOLTAGE DISTP•30 A TAR, 

05'   

• - 

t . 

r 
1000 

I '  
12 14 16 10 22 2• 26 28 

2000 3000 

SUPPLY VOLTAGE IEL-VOLTS .2LS- 2754 

TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 
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[UM Electronic Components 
DATA 6 
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SENSITIVITY - AMPERES/LUMEN (COLOR TEMP . 2870°K) 
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7265 
TYPICAL EADCI AND ANODE DARK CURRENT 

CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE 
(E ACROSS VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
5 4% OF E 

MULTIPLIED BY 

CATHODE 8 FOCUSING ELECTRODE 
CATHODE 8 DYNODE No.I (0.19 
DV, 8 DY7 
DY2 8 DY3 
DY3 8 DV.; 
DY6 8 DY6 
DY9 a DY6 
DY6 8 DY7 
Dv? 8 DY@ 
DV@ 8 DY9 

DY9 a OVID 
DY1013 DV!, 

6 

DY9 a DYI2 25 

DY128 DYI3 5 

DY13a DYI4 75 
DY14E1 ANODE 2 
ANODE El CATHODE 8 5 

GRID- No 2 VOLTS ADJUSTED TO GIVE MAXIMUM ANODE CURRENT. 
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR 

TEMPERATURE OF 2870•K 
TUBE TEMPERATURE . 22°C 

• 

1,56 

-9 

e 
6 

o -o 
10 

6 
4 

2 

.11 11! 

:4+ 

10 
ri 

o 

1 id 
4 6 B 10 e' 2 4 68 2 4 6B1 2 4 6 81o5 

LUM NOUS SENS TIviTY-AMPERES/LLIMEN 
1 

1330 1650 2100 2490 

SUPPLY vOLTSIE 1 EIEVAEEN ANODE AND CATHODE 

3000 

920A-2740 

MCIM Electronic Components 
DATA 7 
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TYPICAL ANODE CHARACTERISTICS 

CATHODE- TO- FOCUSING - EL ECTRODE VOLTS . 208 
CATHODE - TO- DYNODE - No.I ( DTI ) VO LTS . 260 
DV' - TO - DY2 DTI! - TO - DY12 VOLTS . 161 

DY2- TO - DY3 0 Y12 - TO- DTI 3VOLTS . 193 
ETC, TO VOLTS .130 0Y13-TO- 0Y14 VOLTS . 226 

DY10-TO-DYN J GRID - No.2 VOLTS ADJUSTED 
TO GIVE MAX ANODE CURRENT 

LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP OPERATED 
AT A COLOR TEMPERATURE OF 2870*K. 
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7295B 

Typical Operating Values:e 

-6( 
, volt.,ge (! 7.ige rocw, pprus. 

50% of photocath -í50 ode tovaltagpf 
Target Voltage Above Cutoffg  2.3 

Voltagee   15 to 2') 
Grid-No.5 Voltage ( Decelerator) 
Grid-No.4 Voltage ( Ream Focus)   

- Voltage h 
(lyric:de-No.1 Voltage 280 

.,r ;-- So. 1 Vol.tage fui 
Dynod,-No.2 Vnl.tqqe   
Dynode-No.3 Voltage   
Dynode-No.4 Voltage   alto 
Dynode-No.5 Voltage   ,alts 
Anode Voltage  1.:u0 volts 
Recommended Target-Temperature Rangek   35 to 45 oc 
Minimum Peak- to-Peak Blanking Voltage 5 volts 
Field Strength of Focusing Coil 

(Approx.):J 
At center of scanning section . . . 60 

0 1tU) gauses 
3 gausses In plane of photocathode  

Field Strength of Alignment Coil. . . gausses 

Performance Data: 

With conditions shown under Typical Operating Values 
including Recommended Target- Temperature Range, 
target voltage adjusted to 2.4 volts above cutoff. 
and with the camera lens set to bring picture 
highlights one stop above the " knee' of the ac-
companying Basic Light- Transfer- Characteristic Curve 

Min. Average Max. 
Cathode Radiant Sensitivity 

at 4500 angstroms   - 0.030 - a/w 
Luminous Sensitivity  30 60 a/Im 
Signal-Output Current 

(Peak to Peak)  10 40 µa 
Ratio of Peak-to- Peak High-

light Video Signal Current 
to RMS Noise Current for 
Bandwidth of 4.5 Mc   60.1 75.1 

Photocathode Illumination 
at 28700 K Required to 
bring Picture Highlights 
One Stop above " Knee" of 
Light-TransferCharacteristic. - 0.110 fc 

Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area white(' 60 75 

Uniformity:" 
Ratio of Shading ( Back-

ground) Signal to 
Highlight Signal   0.10 0.15 

RADIO CORPORATION OF AMERICA 
Electron Tube Olvlsion Harnson. N J 

DATA 2 
6-63 



7295B 

Yin. Average Max. 

Decrease from Peak 
Highlight Signal Level of 
Signal from any Point 
on Scanned Area of Target. . 12 

Cinch Manufacturing Corporation. 1026 South Homan AVenUe. Chicago 29, 
Illinois. 

Operating outside the Recommended Target-Temperature Range shown under 
TyPical Operating Values will not damage the72958 provided the Maximum 
Temperature Ratings of the tube are not exceeded. Optimum performance. 
however. is only obtained when the tube is operated within the 
Recommended Target-Temperature Range. 

C with respect to grid Hou. 
d Dynode- voltage values ate shown under Typical OPerating Values. 

e With 72958 operated in RCA TK-60 camera at fixed photocathode voltage. 

Adjust for optimum focus. 

g The target supply voltage should be adjustable from - 5 to 5 volts. 
h 

Adjust to give the most uniformly shaded picture near maximum signal. 

j Direction of current should be such that a north- seeking pole is 
attracted to the image end of the focusing coil, with the indicator 
located outside of and at the image end of the focusing coil. 

Measured with amplifier having flat frequency response. 

m with uniform illumination on photocathode. 

OPERATING CONSIDERATIONS 

The tube Should never be operated in a vertical position 

with the Diheptal/base end up nor in any other position where 

the axis of the tube with base up makes an angle of less than 

20° with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S-10 Response 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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• 

• 

• 

.175 
MIN.1 

.800 
•.12S 

DETAIL OF ENVELOPE 
TERmINALS 

ENLARGED BOTTOM VIEW 

SMALL-SHELL 
DIHEPTAL 

I4-PIN BASE 
JEDEC GROUP 5, 

NA 814-45 

ALL DIMENSIONS IN INCHES 

92CS-10687RI 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 5 

6-63 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 

ILLUMINATION: TUNGSTEN LIGHT, 
DAYL GHT OR WHITE FLUORESCENT. 

FOR SMALL-AREA HIGHLIGHTS. 

2 4 6 6 2 4 6 6 2 4 6 0 2 4 6 6 
0.0001 0 001 0.01 0.1 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOTCANDLES 

92CS -10692 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harmon, N. 



7295C 

Image Orthicon 
LONG-LIFE TARGET 
MAGNETIC FOCUS 

FIELD-MESH TYPE 
MAGNETIC DEFLECTION 

For High-Quality Black- and- White TV Pickup in Studio or 

Outdoor Service. The 7295C, is Directly Interchangeable 
with the 7295, 72954, and 72958 in all Cameras. 

The 7295C is the same as the 72959 except utilizes 
a stable, long- life target. 

Th, ataLl,, loní.,-lifz, glass target ef n'pe ,24m iv 
characterized by high gain, resistance to " burn- in", and the 
absence of any granular structure. Because charge transpor. 
tattoo through this target material is electronic rather than 
ionic as in ordinary glass targets, the electrical character-
istics of the target, such as secondary emission and re-
sistivity, are essentially constant and sensitivity of the 
7295C is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or " sticking 
picture" and raster " burn- in" due to underscanning are signifi-
cantly reduced. The resistance of the 7295C to image " burn-
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA- 7295C 

Dos 

I. Allow ti,, 7295C to warm up prior to operation. 

2. Hold temperature of the 7295C within operation range. 

3. Make sure alignment roil is properly adjusted. 

4. Adjust beam- focus control for best usable resolution. 

5. Condition spare 7295C's by operating several hours once 
month. 

6. Determine proper operating point with target voltage adjusted 
to the desired voltage above target cutoff. 

7. Uncap lens before voltages are applied to the 7295C. 

each 

Don'ts 

I. Don't force the 7295C into its shoulder socket. 

2. Don't operate the 7295C without scanning. 

3. Don't operate a 7295C having an ion spot. 

4. Don't use more beam current than necessary to discharge the 
highlights of the scene. 

5. Don't turn off beam while voltages are applied tophotocathode, 
grid No.6, target, dynodes, and anode during warm-up or stand-
by operation. 

0 RADIO CORPORATION OF AMERICA 
Electromc Components and Dewces Harrison N 1 

DATA 





7326 

MULTIPLIER PHOTOTUBE 

10—STAGE, HEAD—ON, FLAT— FACEPLATE TYPE WITH 
I.68"—UIAMtTER, CURVED,CIDCULAP, SEMITRANS— 
PARENT PHOTOCATHODE AND S-20 RESPONSE 

DATA 

6 

General: 

Spectral Response  S-20 
Wavelength of Maximum Response   4200 500 angstroms 
Cathode. Semitransparent: 

1/herpE Curved Circvlar 
Window: 

Area 2  2 sq. in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct I nterel ect rode Capac i tances ( Approx.): 
Anode to dynode No.10 2  4 gm 
Anode to all other electrodes 5  5 ggf 
Dynode No.10 to all other electrodes 6.5 gg 

Maximum Overall Length 6  78" 
Seated Length 5  84" ± 0 19' 
Maximum Diameter 2  38' 
Operating Position  An 
Weight ( Approx.)   6 0 
Bulb  Ti. 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-38), Non-hygroscopi 
Basing Designation for BOTTOM VIEW   14A 

Pin 1- Dynode No.1 
Pin 2- Dynode No.2 
Pin 3— Dynode No.3 
Pin 4- Dynode No.4 
Pin 5- Dynode No.5 
Pin 6- Dynode No.6 
Pin 7- Dynode No.7 
Pin 8- Dynode No.8 
Pin 9- Dynode No.9 
Pin 10- Dynode No.10 
Pin 11- Anode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

Pin 12- Internal 
Connection--
Do Not Use 

Pin 13- Focusing 
Electrode 

Pin 14- Photo-
cathode 

Metal 
Collar - No Connection 

(If used, 
connect only 
to photo-
cathode) 

ximum Ratings, Absolute Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)   2400 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC)   500 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC) . • • • •   600 max. volts 

DYNODE-No.1 SUPPLY VOLTAGE ( DC)   500 max. volts 
FOCUSING- ELECTRODE SUPPLY VOLTAGE ( DC) .   500 max. volts 
AVERAGE ANODE CURRENT.   1 max. ma 
AMBIENT TEMPERATURE  85 max. °C 
*: See next page. 

2- 59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RAINO CORKER/010N OF ArerRiCA HARRISON NEW MU,' 



7326 

MULTIPLIER PHOTOTUBE 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage 1E1 across a 

voltage divider providing 1/6 of E between cathode 

and dynode No. 1; 1/8 of E between cathode and focusing 

electrode; 1/ 12 of E for each succeeding dynode stage; 

and I/ 12 of E between dynode No. 10 and anode 

Vtth E = 1800 volts (Except as noted) 

Non. Nedtan Nam. 

Sensitivity: 
Radiant, at 4200 

angstroms. . . 9600 pa/pw 
Cathode radiant, 

at 4200 
angstr9ms. . . 0.064 pa/pw 

Luminous*  5 22.5 150 amp/lumen 
Cathode luminous: 
With tungsten 

light sourceA. 120 150 Ma/lumen 
With blue light 
sources. . . 0.05 ma 

With red light 
source% . . . 0.3 ma 

Current 
Amplification. . 1.55105 

Equivalent Anode-
Dark-Current 
Input"  3 x 10- 1° 1.4 x 10-9 lumen 

Equivalent Noise 
Input:* 
At +25° C  - 1.9 510-12 4.3 510-12 lumen 
At -80° C  3 x10- 13 6 510-13 lwnen 

Anode-Pulse Rise 
Time'  2.5 millipsec 

Greatest Delay Be-
tween Anode 
Pulses: 
Due to position 

from which elec-
trons are simul-
taneously re-
leased within a 
circle centered 
on tube face and 
having a di-
ameter of--

1.12"  if millipsec 
1.56"  31 millimsec 

Averaged over any interval of 30 seconds maximum. 

see next page. 

2-59 ELECTRON TUBE DIVISION TENTATIVE DATA 1 
RADIO CO”ORATION OF A...ERICA, HARRISON. NEW JERSEY 



7326 

MULTIPLIER PHOTOTUBE 

• • 

Under the following conditions: The light hoar .e tungsten- filament 
lamp operated at acolor temperature of 28700 K. A light input of 0.1 
microlumen is used. Ice load rasistOr has a value of 0.01 megohm. 

Under the following conditions: The light source is atungsten-filament 
lamp operated at a color temperature of 28700 K. The value of light 
flux is 0.01 lumen and 200 volts are applied between cathode and all 
other electrodes connected together as anode. The load resistor has 
a value of 0.01 megohm. 

Under the following conditions: Light incident on the cathode is 
transmitted through ablue filter ( Corning, GlassCode No.5113 polished 
to 1/2 stock thickness) from a tungsten- filament lamp operated at a 
blur , emp4idt»PaD , 39 ,00 K. The vqlueof light flux on the filter is 
0.01 lumen. The load resistor has a valueóf 0.01 megunm end 200 sqltr 
are apPlied between cathode and all other electrodesconnected together 
as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 28700 A LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2820 0 A SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

Under the following conditions: Light incident on the cathode is 
transmitted through a red filter ("Corning, Glass Code No.2418, or 
equivalent) from a tungsten- filament amp operatedat acolor temperature 
of 28200 K. The valueof light flux on the filter is 0.01 lumen. The 
load resistor has a value of 0.01 megohm, and 200 volts are applied 
between cathode and all other electrodes connected together as anode. 

For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC OF 28700 A LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OP LIGHT 
FROM 28700 A SOURCE AFTER PASSING THROUGH INDICATED RED FILTER at 
front of this section. 

Measured at a tube temperature of 250 C and with the supply voltage 
(E) adjusted to give a luminous sensitivity of 20 amperes per lumen. 
Dark current caused by thermionic emission may be reduced by the use 
of a refrigerant. 

For maximum signal-to-noise ratio, operation witha supply voltage ( E) 
below 1800 volts is recommended. 

Under the following conditions: Supply voltage ( E) is 1800 volts, 
external- shield potential of - 1800 volts, ac-amplifier bandwidth of 1 
cycle per second, tungsten light source of 28200 A interrupted at a low 
audio frequency to produce incident radiation pulses alternating between 
zero and the value stated. The . on period of the pulse is equal to 
the off . period. The output current is measured through a filter 
which passes only the fundamental frequency of the pulses. 

Measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode-pulse rise time is determined primarily by transit-
t ime variations in the multiplier stages and with an incident- light 
spot approximately 1 millimeter in diameter centered on the photocathode. 

These values also represent the difference in time of transit between 
the photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

OPERATING CONSIDERATIONS 

Operation at an average anode current well below the 
maximum rated value of I milliampere is recommended when 
stability is important. 

Electrostattc and/or magnettc shielding of the 7326 may 
be necessary. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S-20 Response 
is shown at front of this Section 

2-59 ELECTRON TUBE DIVISION rE%7:.7:v1 U.41-A 2 
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7326 

MULTIPLIER PHOTOTUBE 

FACEPLATE 

(SE E NOTE) 

PHOTOCATHODE 

T 16 
BULB 

METAL COLLAR 

MEDIUM- SHELL 
DIHEPTAL 

14- PIN BASE 
JEDEC GROUP 5, 

N2614-38 

2.00"t .06" 
DIA. 

1.68`MIN. 
DIA. 

4.53" 
t. 2* 

5.84" 
t•I9" 

6.78" 
MAX. 

2.38" MAX._ , 
DIA. 92CS -9842 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 20 IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

NOTE: WITHIN 1.68" DIAMETER, DEVIATION FROM FLATNESS OF 

EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.005" FROM 
PEAK TO VALLEY. 

2-59 ELECTRON TUBE DIVISION 
•A010 CORPOtA,ON OF AM, I • CA ... SON. NE. JtISE, 

CE -9842 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE - NB I - TO- CATHODE 9uLT5 = 300 
EACH - SUCCEEDING - DYNODE - STAGE VOLTS = ISO 
FOCUSING - ELECTRODE - TO- CATHODE VOLTS'. 240 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870° K. 
. . .. . .. . . 

O 

.... 

8 
o 

.... 

o co 

ANODE MICROAMPERES 

ELECTRON TUBE DIVISION 92CM - 9840 
RAID.p CORPORATrO4 OF AndRICA >4.1.50r. nEve . 311 

o 
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CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
VE, OF E BETWEEN CATHODE AND DYNODE N2 I ; OF 
E BETWEEN CATHODE AND FOCUSING ELECTRODE; 
I/12 0F E FOR EACH SUCCEEDING DYNODE STAGE ; AND 
1420F E BETWEEN DYNODE N2 10 AND ANODE. 
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ELECTRON TUBE DIVISION 
.1:»0 C0.0411. Of AMERICA, MAMMON. NEW Mer 
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7326 

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

SUPPLY VOLTAGE E ACROSS VOLTM.E DIVIDER PROVIDING 

I/6 OF E BETWEEN CATHODE. AND DYNODE N21; I/8 OF 
E BETWEEN CATHODE AND FOCUSING ÉLEC ERODE ; 
I/120F E FOR EACH SUCCEEDING DYNODE STAGE ; AND 

I/120F E BETWEEN DYNODE N210 AND ANODE. 
LIGHT SOURCE 15 A TUNGSTEN— FILAMENT LAMP OPER— 
ATED AT A COLOR TEMPERATURE OF 2870* K. 

DASHED PORTION INDICATES INSTABILITY. 
TUBE TEMPERATURE = 25° C 

2 4 6 • 2 4 6I 2 4 6 
10 100, 

LUMINOUS SENSITIVITY — AMPERES/ LUMEN 

92CS — 9841 

ELECTRON TUBE DIVISION 
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7389B 

Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For High-Quality Black-and-White Studio TV Cameras, 
Live Pickup, and Magnetic Tape Recording Requiring 
High-Signal-to-Noise Ratio. The 73898 isUnilater-
ally Interchangeable with the 7389 and 7389A. 

General: 

r,•• 

r 

•,1 , r 

1r. t r , 

1, Da-, 

i-vi ,,n r t. f, -,¡ . a•.e 

vert lit toan 

r,r  

' 

L't,erat ?lc C,,nvije ,at t on, 
IU. 
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7389B 
Envelope Terminal,  

Terminal 
Terminal 
Terminal 

Opposi 
Terminal 
Terminal 

End Base 

Pin 1 - Heater 
Pin 2 - Grid No.4 
Pin 3 -Grid No.3 
Pin 4 - Do Not Use 
Pin 5- Dynode No.2 
Pin 6- Dynode No.4 
Pin 7- Anode 
Pin 8- Dynode No.5 
Pin 9- Dynode No.3 
Pin 10- Dynode No.1, 

Grid No.2 
Pin 11 - Do Not Use 
Pin 12- Grid No.1 
Pin 13- Cathode 
Pin 14 - Heater 

Over Pin 2 - Field Mesh 
Over Pin 4 - Photocathode ( PC) 
On Side Of Envelope 
te Base Key - Grid No.6 (G6) 
Over Pin 9 -Grid No.5 lG-5/ 
Over Pin 11 - Target 

Small-Shell Diherdal 11-Pin 
(JEDCC Group 5, No.B14-45) 

BOTTOM VIEA DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END Of TUBE 

P 6 DY's 

03 
FIELD 
MESH 

Maximum and Minimum Ratings, Absolute-Max:mum Values: 

Photocathode: 
Voltage  -700 max. 
Illumination   50 max. 

Operating Temperature:b 
Any part of bulb   
Of bulb at larg end of tube 

(Image section)   
Temperature Difference: 

Between image section and any part 
of bulb hotter than image section. . . 5 max. °C 

Grid-No.6 Voltage  -700 max. volts 
Target Voltage: 

Positive value   10 max. volts 
Negative value   10 max. volts 

Field-Mesh Voltage'  30 max. volts 
Grid-No.5 Voltage  300 max. volts 
Grid-No.4 Voltage  350 max. volts 
Grid-No.3 Voltage  400 max. volts 
Grid-No.2 A Dynode-No.1 Voltage  350 max. volts 
Grid-No.1 Voltage: 

Negative-bias value  125 max. volts 
Positive-bias value  0 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode. 125 max. volts 
Heater positive with respect to cathode. 10 max. volts 

65 max. 

35 min. 

volts 
fc 

Oc 

Oc 

RADIO CORPORATION OF AMERICA 0 
Electronic Components and Devices Harrison, N. J. 



7389B 

• 
Voltaged  

• , Per Multip!ier -,tage . 

Typical Operating Velum° 

• • "- ' • • ]-• 

-45 to-115 
600 s. 
800 volts 
1000 volts 
1200 volts 
125C volts 

kecummera-iarg-t-lepurat,i ,5 to b °C 
Minimum Peak-to-Peak BlankiH itage. S volts 
Field Strength of Focusing CuiiiApproxi:i 

At center of scanning section: . .   60 gausses 
in plane of photocathode   120 gausses 

Field Strength of Alignment Coil . .   0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Values in-
cluding Recommended Target- Temperature Range, target vol-
tage adjusted to 2.3 volts above cutoff, and with the 
camera lens set to bring the picture highlights 1/2 stoP 
above the "knee" ofthe accompanying Basic Light- Transfer-
Characteristic Curve 

Min. TyP. Max. 

Cathode Radiant Sensitivity 

411, at 4500 angstroms  
Luminous Sensitivity   30 60 _ gailm 
Anode Current IOC/   _ 0.030 

- 

30 _ a/w 
-  ga 

Signal-Output Current ( Peak 
to Peak)   10 - 40 

Ratio of Peak-to-Peak High-
light Video-Signal Current 
to RMS Noise Current for e Bandwidth of 4.5 Mc  85:1 95:1 - 

Photocathode Illumination 
at 28700 K Required to 
bring Picture Highlights 
1/2 Stop above " Knee" of 
Light Transfer Character-
istic  - 0.070 0.130 fc 

Amplitude Response at 400 TV e lines per Picture Height ( Per 
cent of large-area black to 
large-area white(' . . . . b0 75 - to 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7389B 

niformity:m 
Ratio of Shading ( Back-

ground) Signal to 
Highlight Signal   0. 1/2  

Decrease from Peak 
Highlight Signal Level of 
Signal from any Point 
on Scanned Area of Target   12 25 % 

8 Cinch Manufacturing Corporation, 1026 South Homan Avenue. Chicago 24, 
Illinois. 

Operating outside the Recoemended Target-Texperature Range shown under 
Typical Operating Values will not damage the T38913 provided the Maximum 
Temperature Ratings 01 the tube are not exceeded. Optimum performance, 
however, is only obtained when the tube is operated within the Recall,-
vended Target-Temperature Range. 

C With respect to grid No.4. 
d Dynode- voltage values are shown under Typicat Operating Values. 

e with 13898 operated in RCA TK-60 camera at fixed photocathode voltage. 

f Adjust for optimum focus. 

g the target supply voltage should be adjustable from - 5 to 5 volts. 

h Adjust to give the most uniformly shaded picture near maximum signal. 

j Direction of current should be such that a nortn-seeking pole is 
attracted to the image end of the focusing coil, with the indicator 
located outside of and at tne image end of the focusing coil. 

Measured with amplifier having flat frequency response. 

M With uniform illumination on photocathode. 

OPERATING CONSIDERATIONS 

The tube should never be operated in a vertical position 

with the Diheptal/base end up nor in any other position where 

the axis of the tube with base up makes an angle of less than 

20° with the vertical. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photosensitive Device having S- I0 Response 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



7389B 

4.500 r_± .094 
DIA. 

'188 -.015 
4,002 

VIBRATION-
ABSORBING 

TAPE 
DO NOT 
REMOVE 

LIGHT 
SHIELD 
COATING 

5.550 
2.125 

2 
19.375 
2.310 

3.125 
±.060 

DIA. 

.175 
MIN.1 

.eoo 
2.125 

ENLARGED BOTTOM VIEW 

\ SMALL-SHELL 
DINEPTAL 

14-PIN BASE 
JEDEC GROUP 5, 
No.914-45 

DETAIL OF ENVELOPE 
TERMINALS 

DIMENSIONS IN INCHES 

VIBRATION-ABSORBING 
TIPS 

DO NOT REMOVE 

.250 
±030 

2 HOLES, 180 APART, 
.311 DIA. 

92CS-10687R2 
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7389B 

BASIC LIGHT-TRANSFER CHARACTERISTIC 

01 100 

141 

u.1 
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cc 
o 

A
L
 
O
U
T
P
U
T
 

o 
a 

4 

2 

01 b 
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ILLUMINATION: TUNGSTEN LIGHT, 
DAYLIGHT, OR WHITE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

0.1  

2 4 6 IS 2 4 bb 2 4 6 

0.000' 0.001 001 0.I 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE--FOOTCANDLES 

92C5-10690 
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7389B/L 

Image Orthicon 

"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE TARGET FIELD-MESH IYPE 

MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Extremely High-QualityPerformance tn Black-and-Rhite.Studto 
TV Cameras and Telet•tston Tape-Recolding irperailons. The 
73891.1/1. te niriet ly intervhangenhle with the 7389, 7389.1, 

and 73898 in ull '' umetuc. 

The 73898/L is the same au the 73898 etrept utiltees a stable, 
long- life glass target. 

The stable, long- life, glass target of type 738q11/1. is 
characterized by high gain, resistance to " burn- in", and the 
absence of any granular structure. Because charge transpor-
tation through this target material is electronic rather than 
ionic as in ordinary glass targets, the electrical character-
istics of the target. such as secondary emission and re-
sistivity, are essentially constant and sensitivity of the 
738913/1. is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or " sticking 
picture" and raster " burn- in" due tounderscanning are signifi-
cantly reduced. The resistance of the 738gB/1. to image 
"burn- in" provides a highly desirable operational feature be-
cause it as not necessary to use an orbiter or continually 
move the camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA 73896/L 

Dos 

I. Allow the 73N913/L to warm up prior to operation. 
2. Hold temperature of the 738h13.L within operating range. 
3. Make sure alignment coil is properly adjusted. 
4. Adjust beam- focus control to best usable resolution. 
5. Condition spare 7389B/L's by operating several hours once 

each month. 
6. Determine proper operation point with target voltage ad-

justed to the desired voltage above target cutoff. 
7. Uncap lens before voltage are applied to the 7389131. 

Don'ts 

1. Don't force the 7389B/1. into its shoulder socket. 
2. Don't operate the 7389BiL without scanning. 
3. Don't operate a 7389B/1. having an ion spot. 
4. Don't use more beam current than necessary to discharge 

the highlights of the scene. 
5. Don't turn off beam while voltages are applied to photo-

cathode, gridNo.6, target, dynodes, and anode duringwarm-up 
or standby operation. 

0 RADIO CORPORATION OF AMERICA 
EleccComponemsandpemes Hunson.K1 -€6 





7389C 

Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE TARGET FIELD-MESH TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Extremely High-Quality Performance in Pluck-and-White Studio 
TV Cameras and Television Tape-Recording Operations. The 
7389C is Directly Interchangeable with the 7389, 73119,1, 

and 7.1e9O in all Cameras. 

The nR9C is the same as the 7389B except utili.., a tilbk. 
long- lift Oa, target. 

The stable, long- life, glass target of type 7389C is 
characterized by high gain, resistance to " burn- in", and the 
absence of any granular structure. Because charge transpor-
tation through this target material is electronic rather than 
ionic as in ordinary glass targets, the electrical character-
istics of the target, such as secondary emission and re-
sistivity, are essentially constant and sensitivity of the 
7389C is stable throughout life. 

Other important advantages of this target are that the 
undesirable characteristics of scene retention or " sticking 
picture" and raster " burn- in" due to underscanning are signifi-
cantly reduced. The resistance of the 7389C to image " burn-
in" provides a highly desirable operational feature because 
it is not necessary to use an orbiter or continually move the 
camera when focused on a stationary scene. 

OPERATING CONSIDERATIONS 

Dos and Don'ts on Use of RCA- 7389C 
Dos 

I. Allow the 7389C to warm-up prior to operation. 

2. Hold temperature of the 7389C within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam- focus control to best usable resolution. 

5. Condition spare 7389C's by operating several hours once each 
month. 

6. Determine proper operation point with target voltage adjusted 
to the desired voltage above target cutoff. 

7. Uncap lens before voltage are applied to the 7389C. 

Don'ts 

I. Don't force the 7389C into its shoulder socket. 

2. Don't operate the 7389C without scanning. 

3. Don't operate a 7389C having an ion spot. 

4. Don't use more beam current than necessary to discharge the 

highlights of the scene. 

5. Don't turn off beam while voltages are applied to phot o-
cathode, grid-No.6, target, d‘nodes, and anode during warm-

up or standby operation. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. I. 
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7412 
PHOTOCONDUCTIVE CELL 

cADmium-5uu . , LL—ON TYPE 

DATA 

General: 

Spectral Response  S-15 
Wavelength of Maximum Response   5800 t 500 angstroms 
Sensitive Surface: 

Shape Rectangular 
Length (Minimum) . . . .......... 0.20 in. 
Width ( Minimum)  0.02 in. 
Area (Minimum) 0  UU4 sq. in. 

Maximum Length ( Excluding flexible leads)   . 1.35" 
0  29" t 0.01" 

Leads, Flexible  2 
Minimum length   1.4" 
Diameter 0  018" t 0.005" 

Operating Position  Any 
Weight ( Approx.) 0  06 oz 

Diameter 

TERMINAL TERMINAL 

DIRECTION OF LIGHT: 
INTO END OF BULB 

X indicates that the prisary charac teristic of the element within the 
enueloge synbol is designed to vary under the influence of light. 

Maximum Ratings, Absa/ute-Maximum Values: 

VOLTAGE BETWEEN TERMINALS 
(CC or Peak AC)  200 max. volts 

1000 max. /48, PHOTOCURRENT   
POWER DISSIPATION  50 max. mw 
AMBIENT TEMPERATURE  60 max. °C 

Characteristics: 

With dc voltage of 12 volts between termi-
nals and an ambient temperature 0125° C 

Min. Median Max. 

Sensitivity: 
Radiants, at 

5800 angstroms   1580 - ma/mw 
Luminous.'   4.5 - amp/lumen 
Illumination'S   100 300 800 ma/fc 
Photocurrentà  - - 0.1 ma 

Rise   See Curves 
Decay  See Curves 

8-59 ELECTRON TUBE DIVISION 
.D10 C01.0.,01,1 OF .A.1. .1.15014, NEW 1.5. 
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7412 

PHOTOCONDUCTIVE CELL 

4 For conditions where the Incident power is 2 x 10-9 watt. 

• For conditions where the light source is a tungsten- filament lamp 
operated at a color temperature of 2870 0 K. 

* Incident Illumination on the sensitive surface is 0.01 footcandle. 

* Measured approximately 20 seconds after removalof incident- illumination 
level of 0.01 footcandle. 

OPERATING CONSIDERATIONS 

The flexible leads of the 7412 are usually soldered to the 
circuit elements. Soldering of the leads may be made close 

to the seals provided care is taken to conduct excessive heat 

away from the seals. Otherwise, the heat of soldering will 

break the seals and damage the cell. 

A clamp around the glass envelope may be used to hold the 

cell in position. However, care must be taken in clamping to 

avoid cracking theglass envelope orintroducing strains in the 

envelope which could lead to eventual breakage. 

The voltage between terminals of the 7412 may be applied 

without regard to polarity. 

The angle of view of the 7412 may be narrowed by the use 

of a hood of the desired length placed in front of the cell. 

If the source of radiation is some distance from the cell, 

the use of a lens system may be desirable to utilize more 

effectively the available radiation. However, the radiation 
should not be focused onto such a small area that localized 
overheating of the sensitive surface may result with conse-
quent adverse affects on itscharacteristics. Exposure of the 

7412 to radiation leven without voltage applied) so intense 

as to cause excessive heating of the cell may permanently 

damage it. 

For a given illumination, the output current will have 

its highest value when the incident illumination is normal 

(angle of incidence is 900 ) to the face of the cell. For 

smaller angles of incidence, the output current decreases. 

The decrease depends upon several factors including the angle 

of incidence of the illumination, the amount of illumination, 

and the area of sensitive surface illuminated. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Photoconductive Cell having S- I5 Response 

is shown at the front of this Section 

8-59 ELECTRON TUBE DIVISION 
RACIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY 
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7412 

PHOTOCONDUCTIVE CELL 

SENSITIVE 
SURfACE t291t.Oer__ 

.12 
IL TO It 

LOO» 
t 9" 

UNTMeED LENGTH 
EACH LEAD 

JO' MAX. DIA. 

MIN. 

.20» MIN. 

AemAx. 

L35« 
MAX. 

.16.MAX. 

- 2 FLEXIBLE 
LEADS 

.018" t .00 5" 
DIA. 

(SEE NOTE) 

9205 -9946 

NOTE: ,HE SPEC I F I ED LEAD DI AMETER I S MAI NTA I NED ONLY WI TH-

IN THE UNT I NNED LENGTH. 

8-59 ELECTRON TUBE DIVISION C E- 998f, 
RADIO CORPORATION OF AMERICA HARRISON. NEW JERSEY 



LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 287C K. 

AMBIENT TEMPERATURE = aSe C 

4 6 6 2 4 6 8 2 4 6 e 
10 100 1000 

DC VOLTS BETWEEN TERMINALS 

ELECTRON TUBE DIVISION 92CM-9989 
RADIO CORPORATION OF AMIRIGA, MARV., NrW IMO 
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0.01 0.1 0 
TIME AFTER EXCITATION S APPLIED— SECONDS 

7412 

TYPICAL RISE CHARACTERISTICS 

A 

CURVES ARE INDEPENDENT OF VOLTAGE. 
AMBIENT TEMPERATURE=25e C 

CURVE ILLUMINATION— FOOTCANDLES * 

A 10 
B I 
C 0.1 
D 0.01 

COLOR TEMPERATURE 2B70 K. 
5 SECOND STORAGE IN DARK PRIOR TO EXCITATION. 
5- MINUTE STORAGE IN oAnv. PRIOR TO EXCITATION. 

Bd 
D 

D, 

2 4 6 6 2 46e 2 4 bN 2 4 6 
100 

92CS-9532 

TYPICAL DECAY CHARACTERISTICS 

0100 . 

< 6 
utz 
cco 4 
ki X 
0.W 

It, 2 

/i 

w Cr 10  
CC n 
CC 0  

OW 4 

1- -1 
0 < 

2 
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0 1 

CURVES ARE INDEPENDENT OF VOLTAGE 
AMBIENT TEMPERATURE=25* C 

CURVE ILLUMINATION— FOOTCANDLES* 

A 10 
B 1 
C 0.1 
D 0.01 

1. COLOR TEMPERATURE 2870e K. 

2 46e 2 46e 2 4 62 2 4 6 

0.001 0.01 0.1 10 
TIME AFTER EXCITATION IS REMOVED—SECONDS 

ELECTRON TUBE DIVISION 92CS-9533 
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7412 

TYPICAL CHARACTERISTICS 

CURVES ARE INDEPENDENT 
OF VOLTAGE. 

CURVE FILOLOUTMCAINNADTLIOENS 
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7412 

RESPONSE CHARACTERISTICS 

TiTTP7 
CURVES ARE INDEPENDLN1 OF VOLTAGE. 
AMBIENT TEMPERATURE 025 c 
CURVE ILLUMINATION— FOOTCANDLES 

A 

D 
E 

0.01 
0.1 
1 
10 
100 

* OLOR TEMPERATURE 21370* K. 

E 

o 

A 

2 4 6 8 2 
0.01 01 
LIGHT PULSES PER 

46e 2 4 6 8 2 468 2 468 
O 100 1000 

SECOND— 0N TIME EQUALS OFF' TIME 

92CS —9534 
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7735, 7735A 

Vid icons 
Magnetic Focus 1"— Diameter Magnetic Deflection 

For Non- Critical Industrial and Consumer 
Product Closed- Circuit TV 

The 773M and 7735 are the same as the 7735B except for 

the following items: 

TYPICAL OPERATION AND PERFORMANCE DATA 

Low-Voltage Operation 

7735A 7735 
Grid No.1 Voltage for 

Picture Cutoff°  —45 to —100 —45 to — 100 V 

Lag—Per Cent of Initial 

Value of Signal-Output 

Current 1/20 Second After 

Illumination is Removed: b 

Maximum Value  28 30 

Limiting Resolution: 

At center of picture— 

Typical Value   700 700 TV 
Lines 

AVERAGE SENSITIVITY OPERATION 

Faceplate Illumination 

(Highlight)  1 1 fc 

Target Voltage c'd   20to 40 15 to 55 V 

Dark Current°  0.02 0.02 pA 

Minimum Signal-Output 

Currentf  0.15 0.15 PA 

o With no blanking voltage on grid No.l. 

For initial signal-output current of 0.3 microampere and a 

dark current of 0.02 microampere. 

o The target voltage for each tube must be adjusted to that 

value which gives the desired operating signal current. 

d 
Indicated range serves only to illustrate the operating 

target-voltage range normally encountered. 

CUM Electronic Components 
DATA 
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7735, 7735A 

e The deflecting circuits must provide extremely linear 

scanning for good black-level reproduction. Dark-current 

signal is proportional to the scanning velocity. Any 

change in scanning velocity produces a black-level error 

in direct proportion to the change in scanning velocity. 

f Defined as the component of the highlight target current 

after the dark-current component has been subtracted. 

SPURIOUS SIGNAL TEST 

Equivalent 
Number of 

Raster Lines 

Zone 1 
Allowed Spots 

Zone 2 

Allowed Spots 

over 4 0 0 

4 but not 
including 3 0 1 

3 but not 
including 1 2 3 

1 or less * * 

Minimum separation between any 2 spots greater than 1 raster 

line is limited to 16 raster lines. 

*Spots of this size are allowed unless concentration causes 

a smudged appearance. 

• 

• 

e 

Electronic 
Components 

DATA 



7735B 

Vid icon 
Magnetic Focus 1"--Diameter Magnetic Deflection 

For Live-Scene Pickup with Color or Black- and- White 
TV Cameras in Broadcast, Industrial, and Closed-Circuit 
Systems. The 7735B is Unilaterally Interchangeable 

with Types 7735 & 7735A. 
GENERAL 
Heater, for Uniputential rathode: 
Voltage (AC or DC)   b.3± 10% volte 
Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitance:° 
Target to all other electrodes . . . . 4.6 pF 

Spectral Response. . See Type 11 Spectral Response at front 
Photoconductive Layer: of this section 
Maximum useful diagonal of 
rectangular image(4 x 3'aspect ratio) 0.62 inch 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel 
to the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane passing 
through the tube axis and short index pin. The masking is 
for orientation only and does not define the proper scanned 
area of the photoconductive layer. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length   6.25"± 0.25" 
Greatest Diameter   1.125"± 0.010" 
Bulb   T8 
Base Small-Button Ditetfar 8-Pin, (JEDEC No.E8-11) 
Socket   Cinch° No.54A18088, or equivalent 
Cleveland Electronicscd 

Focusing Coil  No. VF-115-5, or equivalent 
Deflecting Yoke  No. VY-111-3, or equivalent 

Alignment Coil   No. VA-118, or equivalent 
Operating Position .  Any 
Weight (Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2" x 3/9, 

Grid—No. 3 & Grid—No. 4 Voltage . . . 1000 max. volts 
Grid—No. 2 Voltage   1000 max. volts 
Grid—No. 1 Voltage: 

Negative bias value  300 max. volts 
Positive bias value   0 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode  125 max. volts 

IMCPDfl Electronic Components 
DATA 1 
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7735B 
Heater positive with 

respect to cathode   10 max. volte 
Target Voltage   100 max. volts 
Dark Current   0.25 max. 1i A • Peak Target Currentf   0.55 max. i A 
Faceplate: 

Illumination   1000 max. fc 
Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE 

For scanned area of 1/2' Low- High-
x 3/8" — Faceplate tern- Voltage Voltage 
perature of 30° to 35ct Operation Operation 

Grid-No.4 (Decelerator) & 
Grid-No.3 (Beam-Focus 
Electrode) Voltage . . . 250g to 300 750 volts 

Grid-No.2 (Accelerator) • 
Voltage   300 300 volte 

Grid-No.1 Voltage for 
Picture Cutoffh   —45 to —100 —45 to — 100 volts 
Average "Gamma" of 
Transfer Characteristic 
for signal-output current 
between 0.02pa and 
0.2 i.ta   0.65 0.65 

Visual Equivalent Signal-. 
to-Voise Ratio (Approx ) 1 300:1 300:1 

Lag e 
Maximum value  28 28 % 
Typical value  23 23 % 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid No.1 75 75 volts 
When applied to cathode. 20 20  a volts 

Limiting Resolution: 
At center of picture— 
Typic al value   750 900 TV lines 
Minimum value   700 — TV lines 

Amplitude Response to a400 
TV Line Square-Wave Test 

—... Pattern at Center of Picture 30 45 % Ili 
Field Strength at Center of 
Focusing Coil'  40 60 gauss 

Peak Deflecting-Coil Current: 
Horizontal  185 375 rnA 
Vertical   25 43 mA 

Field Strength of • Adjustable Alignment Coil Oto 4 Oto 4 gauss 

--.- Indicates a change. 

• 
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High- sensitivity operation-- 0.5 footcandle ,n j.iplat, 

Low- High. 

Voltage Valtnge 

Opetatton Operation 

Faceplate Illumination ( Highlight) 0.5 fc 
Target Voltagen ,P  30 to 60 V 
Dark Current4  0.10 ,A 
Signal-Output Currentr 

Typir 0.27 

Average-senstttvtty op., Ut t.CI, --, 0 fentrandle on faceplate 

Faceplate Illumination ( Highlight) 1 0 - 'Fe 
Target Voltagen ,P  20 to 40 - V 
Dark Current,'  0.025 PA 
Signal-Output Currentr 

Typic  il   0.275 MA 
Minimum  0.265 MA 

High-Light Level Operation-.-1O footcandles on faceplate 

Faceplate Illumination ( Highlight) 10 - fc 
Target Voltagen ,P   10 to 22 - V 
Dark Current,'   0.005 - MA 
Signal-Output Currentr 

0.3 

This capacitance, which effectively Is the output impedance of the 77350, 
is increased when the tube is mounted in the deflecting- yoke and 
focusing- coil assembly. The resistive component of the output impedance 
is in the order of 100 metrohms 

Orientation of quality rectangle is obtained when the horizontal scan 
is essentially parallel to the straight sides of the masked portions of 
the faceplate. The straight . ides are parallel to the plane passing 
through the tube axis and short pin. The masking is for orientation 
only and does not define the proper scanned area of the photoconductive 
layer. 

• Made by Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

d Theme components are chosen to provide tube operation with minimum beam-
landing error. 

• Made by Cinch Manufacturing Corporation, 10265. Homan Ave., Chicago 24, 
Illinois. 

Itrilesomretiltitd: rrom:: toi ltraMriii172 = Zed  ta hundir taepet currents " 

g Definition. focus uniformity, and picture quality decrease with decreasing 
grich-No.4 and grid-No.3 voltage. In general, grid-No.4 and grid-No.3 
should be operated above 250 volta. 

h With no blanking voltage on grid No.l. 
j Measured with high- gain, low- noise, cascode-input-type amplifier having 

bandwidth of 5 Mc/s and speak signal- output current of 0.35 microampere. 
Because the noise in such • syntem xs predominately of the high- frequency 
type, the visual equivalent signal-to-noise rstio in taken as the ratio 
of the highlight video- signal current to rms noise current, multiplied 
by a factor of 3. 

Defined as the per cent of initial value of signal- output current 1/20 
second after illuminetIon is removed. Velues nhown are for initial 
signal- output current of 0.3 microampere and • dark current of 0.025 
microampere. 

m The polarity of the focusing coil should be ouch that a north- seeking 
pole is attracted to the image end of the focusing coil, with the indicator 
located outside of and at the image end of the focusing coil. 

n The target voltage for each 7350 must be adjuated to the value 'which 
givea the d d operatIng aignal current. 

P Indicated range for each tupe of service eeeeee only to illustrate the 
operating target- voltage range normally encountered. 

((:1> RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Narhson, N. J. 
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I, lack- level reproduction. Dark-iurreni signal is pioportional to the 
scanning velocity. Any change is scanning velocit) produces a black-
level error in direct proportion to the change in scanning velocity. 

Defined as the component of the highltght target current after the dark-
current component has been subtracted. 

OPERATING CONSIDERATIONS 

Target connection is made by a suitable spring contact 
bearing against the edge of the metal ring at the face end of 
the tube. 

Faceplate- temperature should not exceed 71 °C ( 160°F), 
either during operation or storage of the 77350. Operation 
with a faceplate temperature in the range from about 25° to 
35°C ( 77° to q5°F) is recommended. 

Provisions should also be made in the camera installation 
to hold the faceplate temperature of the 77350 at a steady 
value within the recommended range. Dark current increases 
with increasing temperature. It is highly desirable tu operate 
the 77350 at a steady temperature to maintain dark current at 
a preselected value. This mode of operation ensures both 
optimum and stable day-to-day performance, If such provisions 
cannot be made, changes in target voltage may be required from 
time to time to maintain the desired picture quality. 

As shown under Uncompensated Horizontal Square- Rave 
Response, a substantial increase in both limiting resolution 
and amplitude response of the 7735Bmay be obtained by increasing 
the operating voltages on grid No.4 and grid No.3. The 
focusing- coil field strength must be increased and more 
deflecting power is required at higher electrode voltages as 
indicated under Typical Operation and Performance Data. 

Operation at higher electrode voltages may introduce 
additional beam- landing errors that may be partially compensated 
for repositioning the deflecting components. Full comport-
sation may require the application of a modulating voltage of 
suitable waveform, at both horizontal and vertical scan rates, 
to the cathode. grid No.1, and grid No.2 of the 7735B. 

Dos and Don'ts on Use of RCA-7735R 

Dos 

1. Adjust camera scanning to utilize maximum useful area of 
photoconductive layer. 

2. Orient the vidicon so that horizontal scan is essentially 
parallel to the plane passing through tube axis and short pin. 

3. Align electron beam. 

4. With lens capped, adjust target voltage for each individual 
vidicon to the highest value that will still give uniform 
background. 

5. Match any visible raster pattern of photoconductive layer 
with new scan by reorienting the vidicon as required. 

O. Use only sufficient beam current to bring out picture high-
ligh s  

DATA ."„. RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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7. Open lens iris', increase the scene illumination to obtain 
the " snappiest" pit without no smear from moving 

obi larget. soltage should be reduced if light. on the bd.., 

and ,or resultant signal 

H. Always cap lens when t ransporting camera I NI•I• "uon' r•I 

Don'ts 

I. Don' t underscan the photoconductive layer. 

2. Den' t change camera size and centering controls once the 
scanned area ut ghoiol unductive layer has been properly 

positioned. 

3. Don t rotate vidicon from it u original spec at trig position 

in deflecting yoke. 

4. Don' t turn beam of vidicon on without normal scanning or 

remove scanning before beam of vidicon is turned off. 

5. DON'T ALLON IMAGE OF THE SUN OR OTHER VERY INTENSE SOURCE 
OF I LI . 1 'NI I NAT I ON TO BF. FOCUSED ON PHOTOCONDUCT VE LAYER AT ANY 

T 

SPURIOUS SIGNAL TEST 

— ZONE l 

—ZONE 2 

92LS-1064 

This test is performed using a uniformly diffused white test 

pattern that is separated into two zones as shown above. The 

773514 is operated under the conditions specified under Typical 
Operation and Performance Data with the lens adjusted to provide 

a target current of 0.3 microampere. The 773513 is adjusted to 

provide maximum picture resolution. Spurious signals are evalu-
ated by size which is represented by equivalent numbers of raster 

lines in a 525 TV line system. Allowable spot size for each zone 

is shown in Table 1. To be classi fied as a spot, a contrast 

ratio of 1.5:1 must exist for white spots and 2: 1 for black 
spots. Smudges, streaks, or mottled and grainy background must 

have a contrast ratio of 1.5: 1 to constitute a reject item. 

RADIO CORPORATION OF AMERICA 
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TAKE I (For scanned area of 1/2" s 3%8" 

Equivalent Number 
of Raster Lines 

ZONE I 
Allowed Spots 

ZONE 2 
Allowed Spots 

Over 3 0 11 

3 but not including 1 1 ' 

1 or less footnote s footnote s 

Minimum separation between any 2 spots greater than 1 raster 
line is limited to 16 raster lines. 
S Spots of thIs size are allowed unless cnncent ratIon causes aumudged appearance. 

DIMENSIONAL OUTLINE 

1125 .835 
2.010 t035 
DM, 

FACEPLATE 
.050 

.175 

6.25 
5.25 

92C5-9494R5 

MASKED PORTION 
OF FACE 

(SEE NOTE) 

METAL 
TARGET 
FLANGE 

1.020 
—.035 

DIA 

- BASE 
JEDEC N8E8-11 

DIMENSIONS IN INCHES 

Note: Straight sides of mashed portions are parallel to the plane 
passing through tube axis and short pin. 

RADIO CORPORATION OF AMERICA 
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ADDITIONAL DIMENSIONAL OUTLINE NOTE: 

Faceplate glass is Corning No.7056 having a thickness of 
0.094" + 0.012". 

• 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 
Pin 2: Grid No.1 
Pin 1! Internal 
Connection— 
Do Not Use 

Pin 4: Internal 
Connection — 
Do Not Use 

Pin 5: Grid No. 2 
Pin 6: Grids No.2 

and No.4 
Pin 7: Cathode 
Pin 8: Heater 
Flange: Target 
Short Index Pin: Internal 
Connection— Make Nc 
Connection 

IC 

CI 

FLANGE 
TARGET 

IC G2 

SHORT PIN 
IC 

8HM 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

G4 

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-

ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain minimum beam-landina error 

• weomeemeeemm 
MIlleiegeigegefeefei 

'  2¡ 311 
IS 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

ge:eie 
HORIZONTAL AND 

VERTICAL DEFLECTING 
COILS 

DIMENSIONS IN INCHES 

92cs-a90051 

Note: Cross-hatching indicates wound position of focusing 
coil. 
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RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER • /2" 3/11. 
FACEPLATE TEMPERATURE 30. C APPROX. 
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0.01 
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6 
0.005 
2 • 6 .2 • 6 00 2 4 

TARGET VOLTS 92CS-12235 

UNCOMPENSATED HORIZONTAL SQUARE-WAVE RESPONSE 

100 

15WOE 
so 

Xw 

111 Ià"  
40 

otg 

''k2f 

20 

o 
tOE 

800 

HIGHLIGHT TARGET MICROAMPERESA0.35 
DARK CURRENT (WICROAMPERES)=0.02 
TEST PATTERN: TRANSPARENT SQUARE— 

WAVE RESOLUTION WEDGE. 

CURVE A GR D- No. 4 B GRID - 
No.3 VOLTS 750 

CURVE B GR D- No. 4 8 GRID— 
No. 3 VOLTS 300 

0 200 400 600 
Tv LINE NL41BER 

921.10 - 2232 
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1.08 
ILLUMINATION, UNIFORM OVER PHOTOCONDUCTIVE LAYER. 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER. I/2" X 3/8" 

6 FACEPLATE TEMPERATURE • 30. C APPROXIMATE. 
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TYPICAL PERSISTENCE CHARACTERISTIC 

INITIAL HIGHLIGHT 
SCANNED 
FACEPLATE 
FACEPLATE 

AREA 
TEMPERATURE 
ILLUMINATION 

SIGNAL 
OF PHOTOCONDUCTIVE 

-OuTpuT MICROAMPERES 
LAYER 

• 30* C APPROX. 
• I FOOTCANDLE 

• 0.3 
• I/2.X 3/8" 
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TIME AFTER ILLUMINATION IS REMOVED - MILLISECONDS 
921_41-10613R1 
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Multiplier Phototube 

10- STAGE, HEAD-ON, SPHERICAL-rACEPLATE TYPE HAVING 
ENCLOSED, IN- LINE DYNODE STRUCTURE, LW-DIAMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S- II 
RESPONSE, AND VERY SHORT TIME-RESOLUTION CAPABILITY 

DATA 

General: 

Spectral Respont,.   S-11 
Wavelength of Maximum Response . . . 4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape Spherical 
Window: 

Area ( Projected)   2.2 sq.in. 
Minimum diameter   1.68 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances 
(Approx.): 
Anode to dynode No.10  3.8 µµf 
Anode to all other electrodes. . .   5 fflf 
Dynode No.10 to all otherelectrodes  6.5 µµf 

Maximum Overall Length 6  12" 
Seated Length 5  18" t 0 19" 
Maximum Diameter 2  31" 
Operating Position  Any 
Weight ( Approx.)   6 oz 
Bulb  T16 
Socket   Cinch No.3M14, or equivalent 
Base   Medium-Shell Diheptal 14-Pin 

(JEDEC Group 5, No.814-38( 
Basing Designation for BOTTOM VIEW   14AV 

Pin 1- Dynode No.1 
Pin 2- Dynode No.3 
Pin 3- Dynode No.5 
Pin 4- Dynode No.7 
Pin 5- Dynode No.9 
Pin 6- Anode 
Pin 7- Dynode No.10 
Pin 8- Dynode No.8 
Pin 9- Dynode No.6 
Pin 10- Dynode No.4 
Pin 11- Dynode No.2 
Pin 12- Internal Con-

nection--
Do Not Use 

Pin 13- Focusing Electrode 
Pin 14- Photocathode 

DIRECTION OF LIGHT: 
INTO END OF BULB 

e Maximum Ratings, Absolute-Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)   2500 max. volts 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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SUPPLY VOLTAGE BETWEEN DYNODE No.10 
AND ANODE ( DC)   400 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts 

AVERAGE ANODE CURRENT*  2 max. me 
AMBIENT TEMPERATURE   75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( El across a volt-
age divider providing electrode voltages shown in Table I 

With E = 2000 volts (Except as noted) and focusing-electrode 
voltage adjusted to give maximum current amplification 

Win. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms   - 9.6 x 105 amp/watt 

Cathode radiant, at 
4400 angstroms. . . - 0.056 - amp/watt 

Luminous, at 0 cps* . 200 1200 6000 amp/lumen 
Cathode luminous: 
With tungsten 

light source* . . 50 70 ga/lumen 
With blue 

light sourcer. . 0.05 - ma 
Current Amplification . - 1.7 x 107 
Equivalent Anode-Dark-
Current Input* at 
luminous sensitivity 
of 230 amperes/lumen. - 9 x 101 3.5 x 10-9 lumen 

Equivalent Noise Input* - 6 x 10-n- - lumen 
Anode-Pulse RiseTime4 . - 2 x10-' - sec 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
which electrons are 
simultaneously re-
leased within a circle 
centered on tube face 
having a diameter of-- _le 

1.4"  - 3 x 10, sec 
1.6"  - 5 x 10 sec 

With E = 15oo volts (Except as noted) and focusing- electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 
Sensitivity: 

Radiant, at 4400 
angstroms   1 x 105 amo/watt 

Cathode radiant, 
at 4400 angstroms . - 0.056 - amp/watt 

Luminous, at 0 cps* . 23 130 tIRO amp/lumen 

RADIO CORPORATION OF AMERICA 
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Min. Median Max. 

Cathode luminous. 
With tungsten 
light source* . . . 50 70 - µa/lumen 

Current Amplification . - 1.8 x 106 - 
Equivalent Anodg-Dark-
Current Input* at 
luminous sensitivity 
of 20 amperes/lumen . _ 8 x 10-1° 2.5 x 10-9 lumen 

tquivedcrt Wii-m Input* - 4 x 10-12 1 x 10' 11 lumen 
Pulse Height Resolution" - t-t 0, 9 % 

With E = woo volts ( Except as noted) and focusing- electrode 
voltage adjusted to give martmige current ampl;j2cation 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 

3 
angstroms   4.8 x 10  _ amp/watt 

Cathode radiant, 
at 4400 angstroms - 0.056 _ amp/watt 

Luminous, at 0 cps* 1 6 30 amp/lumen 
Cathode luminous: 
With tungsten 
light source* . . 50 70 _ pus/lumen 

Current Amplification . - 8.6 x 104 - 
Equivalent Anodg-Dark-
Current Input at 
luminous sensitivity 
of 6 amperes/lumen  5, 10-10 _ lumen 

Equivalent Noise Input4 - 5 x 10-12 _ lumen 

à Averaged over any interval of 30 seconds maximum. 

e order the following conditions: The light source is a tungsten - filament 
lamp operated at a color temperature of 2870 0 K. A light input of 0.1 
microlumen is used. 

* under the following conditions: The light source is a tungsten - filament 
lamp operated at a color temperature of 2870 . K. The value of light 
flux is 0.01 lumen and 200 volts are applied between cathode and all 

Á other electrodes connected together as anode. 

• Under the following conditions: tight incident on the catnode is 
transmitted through a blue filter ( Corning No.C.S. 5-58. Glass Code 
No.5113 polished to 1/2 stock thickness) from a tungsten- filament lamp 
operated at a color temperature of 2870 . A. The value of light flux 
on the filter . s 0.01 lumen. A voltage of 200 volts is applied between 
cathode and all other electrodes connected together as anode. 

• For spectral characteristic of this source, see sheet SPECTRAL CHARACTER-
ISTIC or 2870'"f LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870 ° A SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

4 Measured between 10 per cent and 90 per ce"' anode- pulse 
height. This anode- pulse rise time is prima ,.', • ^ of transit-
time variations In the multiplier stages an ,1 conditions 
with an incident- light spot approximat-'., • ,,, diameter 
centered on the photocathode. 

Measured at a tube temperature of 25 . C. Dark current may be reduced 
by the use of a refrigerant. 

Under the following conditions: Supply voltage(E) is as shown, 25. --C 
tube temperature, external shield is connected to cathode, bandwidth 
1 cycle per second, tungsten tight source of 287S . A interrupted at a 
low audio frequency to produce incident radiation pulses alternating 
between zero and the value stated. The .on period of the pulse is 
equal to the " off . period. The output current is measured through a 
filter which passes only the fundamental frequency of the pulses. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 
3-6 1 



7746 

e These values represent the difference In time of transit between the 
photocathode and dynode No.1 for electrons simultaneously released from 
the center and from the periphery of the specified areas. 

# Measured with supply voltage (E) . 1200 001300 volts; radiation source, 
an isotope of cesium having anatomic mass of 137 ( Cy 37); scintillation 
counter crystal, acylindrical 2. x 2. thallium-activated sodium- iodide 
type 1.141(71) — type 8D8SSO. Serial mo.4L281, manmfactured by marshaw 
Chemical Co.. 1945 E. 97 Street, Cleveland 6, Ohio.). 

TABLE l 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
8.06% of Supply 

Voltage ( E) 
multiplied by 

Cathode and Dynode No.1 

Dynode No.1 and Dynode No.2 

Dynode No.2 and Dynode No.3 

Dynode No.3 and Dynode No.4 

Dynode No.4 and Dynode No.5 

Dynode No.5 and Dynode No.6 

Dynode No.6 and Dynode No.7 

Dynode No.7 and Dynode No.8 

Dynode No.8 and Dynode No.9 

Dynode No.9 and Dynode No.10 

Dynode No.10 and Anode 

Anode and Cathode 

2 

1.4 

1 

1 

1 

1 

1 

1 

1 

1 

1 

12.4 

Focusing electrode is connected to arm of potent, 

ometer between cathode and dynode No. I. The 

focusing- electrode voltage is varied to give 

maximum current amplification. 

OPERATING CONSIDERATIONS 

The operating stabs/sty of the 7746 is dependent on the 

magnitude of the anode current and its duration. When the 

7746 is operated at high average values of anode current, a 

drop in (sometimes called fatigue) may be expected. 

The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After 

a period of idleness, the 7746 usually recovers a substantial 

percentage of such loss in sensitivity. 

The useof an average atone current well below the maximum-

rated value of2 milliamperes is recommended when stability of 

operation is important. When maximum stability is required, 

the average anode current should not exceed 10 microamperes. 

Electrostatic and/or magnetic shielding of the 7746 may be 

necessary. 

Adequate light shielding should be provided to prevent 

extraneous light from reaching any part of the 7746. 

RADIO CORPORATION OF AMERICA 
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The high voltages at which the 7746 ,; c7ated are very 

dangerous. Care should be taken in the design of apparatus 

to prevent the operator from coming in contact with these high 

voltages. Precautions shnuld include the enclosure of high-

potential terminals and the use of interlock switches to break 

the primary circuit of the high- voltage power supply when 

access to the apparatus is required. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototubm lvwjflq S- II Response 
is shown at front of this Section 

PHOTOCATHODE 

TI6 
BULB 

MEDIUM-SHELL 
DIHEPTAL 

14- PIN BASE 
JEDEC GROUP 5, 

N4 B14-38 

Loo'l.o6" 
DIA. 

1.68" MIN. 
DIA. 

2.31 
DIA. 

6. 2" 
MAX. 

92C S-10592 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IA ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 

BOTTOM OF THE BASE. 

RADIO CORPORATION OF AMERICA DATA 3 
3-61 Electron Tube Division Harrison, N. J. 



7746 

TYPICAL ANODE CHARACTERISTICS 

DYNODE - No.1 - TO - CATHODE VOLTS . 160 
DYNODE- No.1- TO-DYNODE-No.2 VOLTS . 110 
EACH SUCCEEDING - DYNODE - STAGE VOLTS . 80 
FOCUSING- ELECTRODE VOLTAGE ADJUSTED FOR MAXIMUM 
CURRENT AMPLIFICATION. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870 ° K. 

.¡ . . . ..... 
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ANODE MICROAMPERES 

o o 

92CM-10596R1 
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CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS vOLI AGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN 
8.06,.. OF E 

MULTIPLIED BY 

CATHODE & DYI 2 
DY1 1 DY2 1.4 
DY2 8 DY3 1 
DY3 & DY4 I 
DY4 6 DY5 1 
py5 1Tris i 
Dtb 1Dv7 I 
Dv-, a, D'is I 
Dvs 1039 I 

DY9 & DY10 I 
Drip & ANODE 1 
ANODE 3 CATHODE 12.4 

FOCUSING-ELECTRODE VOLTAGE S ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 13.06.7. OF E 
MULTIPLIED BY 

CATHODE & DY 1 
DY I & DY2 
DY2 & DY3 
DY3 & DY4 
DY4 & DY5 
DY5 I. DY6 
DY6 & DY7 
DY7 & DM 
DY5 & DY9 
DY0 & DY10 
DY10 & ANODE 
ANODE & CATHODE 

1.4 

12.4 

2 

FOCUSING—ELECTRODE VOLTAGE IS 
MAXIMUM CURRENT AMPLIFICATION. 

LIGHT SOURCE IS A TUNGSTEN—FILAMENT 
OPERATED AT A COLOR TEMPERATURE 

TUBE TEMPERATURE=25* C 

ADJUSTED FOR 

LAMP 
OF 2870 * K. 
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AVERAGE FOCUSING-ELECTRODE-

VOLTAGE CHARACTERISTIC 
FOCUSING- ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM-
ETER CONNECTED BETWEEN DYNODE N2I ' 
AND CATHODE. 

o o o o o 
o o .D 

RELATIVE ANODE CURRENT — PER CENT 
92CM-IOS90 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N 

F, A ! A 5 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 

DYNODE— NQ I — TO — CATHODE VOLTS = 200 
DYNODE — Ne I — TO — DYNODE— Nei 2 VOLTS = 140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE—Ne 5 STAGE = 100 
FOCUSING —ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 
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Multiplier Phototube 
6-STAGE, HEAD-0N, FLAT-FACEPLATE, COMPACT TYPE HAVING 
IN- LINE DYNODE STRUCTURE, 0.5"- DIAMETER CURVED. CIR-
CULAR, SEMITRANSPARENT PHOTOCATHODE AND S-Il RESPONSE 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 t 500 angstroms 
Cathode, Semitransparent: 

Shape Curved Circular 
Window: 

Area 0  2 sq. in. 
Minimum diameter 0  5 in. 
Index of refraction  1.51 

Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.6 1  8 me 
Anode to all other electrodes 2  8 me 

Maximum Overall Length 2  75" 
Seated Length 2  18" t 0 06" 
Maximum Diameter 0  78" 
Operating Position  Any 
Weight ( Approx.)   0.6 oz 
Bulb   T6 
Socket  Cinch No.121-11-10-134, or equivalent 
Base  Small-Button Ninar 9-Pin (JEDEC No. E9-37) 

Basing Designation for BOTTOM VIEW  9NG 

Pin 1- Dynode No.1 
Pin 2- Dynode No.3 
Pin 3- Dynode No.5 
Pin 4- Anode 
Pin 5- Dynode No.6 
Pin 6- Dynode No.4 

DIRECTION e LIGHT 
INTO END Or BUU3 

Pin 7- Dynode No.2 
Pin 8- Internal Con-

nection--
Do Not Use 

Pin 9- Photo-
cathode 

Maximum Ratings, Absolute-Naxtmum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC or Peak AC)  1500 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.6 
AND ANODE ( DC or Peak AC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC or Peak AC)  200 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC or teak AC)  400 max. volts 

AVERAGE ANODE CURRENT- 0  5 max. ma 
AMBIENT TEMPERATURE  75 max. °C 

RADIO CORPORATION OF AMERICA DATA I 

Electron Tube Division Harrison, N. J. 10-60 
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Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage (El across a 

voltage divider providing 1/4 of E between cathode 

and dynode No.1; 1/8 of E for each succeeding stage; 

and 1/8 of E between dynode No.6 and anode 

With E = 1200 volts (Except as noted) 

Min. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms  0.00024 amp/mw e 

Cathode radiant, at 
4400 angstroms . . . - 0.048 - amp/watt 

Luminous, at 0 CpSe. . 0.1 0.3 1.0 amp/lumen 
Cathode luminous: 
With tungsten 

light source*   40 60 ma/lumen 
With blue light 
source"   0.06 ga le 

Current Amplification.   - 5 x 10 3 
Equivalent Anode-

Dark-çurrent 
Input*   1 x 10-8 3 x 10-8 lumen 

Equivalent Noise 
X 10- 10 Input.   1 x 10-9 lumen 

• 

• 
Averaged over any interval of 90 seconds maximum. 

e under the following conditions: The light source Is a tungsten-
filament lamp operated at a color temperature of 28700 K. A light 
Input of 10 microlumens Is used. The load resistor has a value of 
0.01 megohm. 

* Under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 28700 K. The value 
of light flux is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected together as anode. 

* Under the following conditions: Light Incident on the cathode is 
transmitted through a blue filter ( Corning. Glass Code No.5113 polished 
to 1/2 stock thickness) trom a tungsten-fIlament lamp operated at a 
color temperature of 2870 K. The value of light flux on the filter 
Is 0.01 lumèo. The load resistor has a value of 0.01 megohm and 200 
volts are applied between cathode and all other electrodes connected 
together As anode. 

* For spectral characteristic of this source, see sheet SPECTRAL CHAR-
ACTERISTIC„ OF 28700 II LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF LIGHT 
FROM 2870. K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER at 
front of this section. 

• measured at a tube temperature of 250 C and with the supply voltage 
(E) adjusted to give a luminous sensitivity of 0.3 ampere per lumen. 
Dark current may be reduced by the use of a refrigerant. 

é under the following conditions: Supply voltage ( E) Is as shown. 25°-C 
tube temperature. external shield is connected to cathode. bandwidth 
1 cycle per second, tungsten light source of 28700 ic interrupted at a 
low audio frequency to produce incident radiation pulses alternating 
between zero and the value stated. The on* period of the pulses Is 
equal to the .off . period. The output current Is measured through 
a filter which passes only the fundamental frequency of the pulses. 

• 

• 
OPERATING CONSIDERATIONS 

The use of an average anode current will below the 

maximum- rated value of 0.5 milliampere is recommended when 111, 

stability of operation is important. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N.). 
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Electrostatic and/or magnet:c shielding of the 7764 may 

be necessary. 

•  The high voltages at which the 7764 is operated are very 
dangerous. Before any part of the ci rcuit is touched, the 

power- supply switch should be turned off and both terminals 

of any capacitors grounded. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
of Phototube having S- I I Response 
is shown at front of this Section 

.736" 

PHOTOCATHODE - 

T6 
BULB 

SMALL-BUTTON 
NINAR 9-PIN BASE 
JEDEC NO Eg-37 

DIA. 

.5' 
1..w— 

.78" 
MAX. 
DIA. 

92C5 -10696 

2.18" 
5.06" 

2.75' 
MAX 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 
I 0-60 
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CHARACTERISTICS 

• 

• 

• 

lO 

SUPPLY VOLTAGE CO ACROSS VOLTAGE DIVIDER PROVIDING 
uh• OF E BETWEEN CATHOOF AND DYNOCE N2 1; 1/8 OF E 
FOR EACH SUCCEEDING DYNODE STAGE: ANDoet OF E 

BETWEEN DYNODE Na 6 AND ANO. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERIST C 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE 
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH 
PROVIDES 1/4 OF E BETWEEN CATHODE AND DYNODE 

N2I; 1/8 OF E FOR EACH SUCCEEDING STAGE; AND I/8 
OF E BETWEEN DYNODE N26 AND ANODE. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPER-
ATED AT A COLOR TEMPERATURE OF 2870* K. 

TUBE TEMPERATURE=25° C 

uuiuuiuiuiuuuuuiiiui 

4 6 e 2 4 6 e 2 4 6 
0.01 0.1 

LUMINOUS SENSITIVITY — AMPERES / LUMEN 

92C5- 10672 

2 
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Photomultiplier Tube 

• Small, 34 "- Diameter, 10- Stage, Head-On Type 

Having S- I l Spectral Response 

For Use In Compact Scintillation Counting Systems And 

In Other Applications Involving The Detection And Mea-

agurement Of Low- Level Light Sources 

9111FGENERAL 
Spectral Response   S-H 

Wavelength of Maximuni Response   4400 ± 500 R 
Cathode, Semitransparent   Cesium-Antimony 

ilk Minimum projected area 0  2 in2 ( 1.26 cm2) 

Minimum diameter   0.5 in ( 1.27 cm) 

Window  Lime Glass ( Corning° No.0080), or equivalent 
Shape   Plano-Concave 

Index of refraction at 4360 angstroms 1  523 

Dynodes: 
Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   In-Line, Electrostatic-Focus Type 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10   2.4 pF 

Anode to all other electrodes   3.2 pF 
Maximum Overall Length 

(Excluding semiflexible leads) 

Maximum Diameter   0.78 in (2 cm) 
ulb.   T6 

Base   See Dimensional Outline 

Magnetic Shield .. Millenb Part No.80801N, or equivalent 

3  94 in ( 10 cm)---

Operating Position   Any 

Weight ( Approx.)   0.9 oz ( 25.5 g) 

OMAXIMUM RATINGS, Absolute-Maximum Values 
l)( Supply voltage: 

Betvesen anode and cathode   1500 max. V 
Between anode and dynode No.10   300 max. V 

Between consecutive dynodes   200 max. V 

* Between dynode No.1 and cathode   400 max. V Average Anode Currentd  0.5 max. mA 

Ambient Temperature°   75 max. °C 

Electronic 
Components 

DATA 1 11-69 
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—um-CHARACTERISTICS RANGE VALUES FOR EQUIPMENT 

DESIGN 

Under conditions with dc supply voltage ( E) across a voltages 

divider providing electrode voltages shown in Table I, except 
as noted. 
With E = 1250 volts ( Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

Radiantf at 
4400 angstroms . . — 1.3 x 104 — A/We 

Lumirlousg 
(2870 K) . . .... 7 16 60 A/lm 

Cathode Sensitivity: 

Radianth at 
4400 angstroms  — 0.048 — A/Wak 

Iv Lumiu,ousi 
(2870" K)  4 x 10-5 6 x 10-5 — A/1m 
Current withLblue 
light source" ( 2870° K _ 11 

+ C.S. No.5-581   4 x 10-' 6 x 10-8 — A 
Quantum Efficiency at 
4200 angstroms .. — 14 — % 

Current Amplification. — 2.7 x 105 — 

Anode Dark Current"'. — 4 x 10-9 4 x 10-8 A 
0 Equivalent Anode Dark — 5 x 10-1 5 x 10-9 1m 

Current Inputm   6 x 10-13n 6 x 10-12n W 

Equivalent Noise — 3.2 x 10-12 
4 x 10-15 — 1m q W InputP  — — 

Anode-Pulse Rise 
Timet.s at 1500 V   — 1.8 x 10-9 — s 

Electron Transit Timer,t 

e 

at 1500 V   2 x 10-8 — s 

° Made by Corning Glass Works. Corning, New York 14830. 
b Made by James Millen Manufacturing Company, 150 Ex-
change Street, Malden, MA 02148. 

d Averaged over any interval of 30 seconds maximum. 

e Tube operation at room temperature or below is recome 
mended. 

f This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 803 lumens 
per watt. 

g Under the following conditions: The light source is a 
tungsten-filament lamp having a lime-glass envelope. It i 
operated at a color temperature of 2870° K and a light 
input of 10 microlumens is used. 

Indicates a change or addition. 

MERL Electronic Components 
DATA 1 
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h This value is calculated from the typical cathode luminous 

sensitivity rating using a conversion factor of 803 lumens 

ire per watt. 

I Under the following conditions: The tight suurue is a 
tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 2870° K. The value of 
light flux is 0.01 lumen and 200 volts are applied between 
cathode and all other electrodes connected as anode. 

41, Under the following conditions: Light incident on the 
catheàdc is transmitted through a blue filter ( Corning C.S. 
No.5-58, polished to 1/2 stook thickness-Manufactured by 
the Corning Glass Works, Corning, NY 14830) from Ei tung-
sten-filament lamp operated at a color temperature of 

Alw 2870° K. The value of light flux incident on the filter is 
lip 0.01 lumen and 200 volts are applied between cathode and 

all other electrodes connected as anode. 

m At a tube temperature of 22° C. With supply voltage ad-
justed to give a luminous sensitivity of 7.5 amperes per 
lumen. Dark current caused by thermionic emission may be 
reduced by use of a refrigerant. 

I' At 4400 angstroms. These values are calculated from the 

EADCI values in lumens using a conversion factor of 803 
lumens per watt. 

P Under the following conditions: Tube temperature 22° C, 
external shield connected to cathode, bandwidth 1 Hz, 
tungsten-light source at a color, temperature of 2870° K in-

terrupted at a low audio frequency to produce incident 
radiation pulses alternating between zero and the value 

e
stated. The "on" period of the pulse is equal to the " off" 
period. 

q At 4400 angstroms. This value is calculated from the ENI 
value in lumens using a conversion factor of 803 lumens 
per watt. 

r Under conditions with dc supply voltage ( E) across a volt-.age divider providing 1/6 of ( E) between cathode and dy-
node No.1; 1/12 of ( E) for each succeeding dynode stage; 
and 1/12 of ( E) between dynode No.10 and anode.. 

s Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily 
a function of transit time variation and is measured under 111> conditions with the incident light fully illuminating the 
photocathode. 

r The electron transit time is the time interval between the 

MCE Electronic DATA 2 
L/ _J Components 11-69 
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arrival of a delta function light pulse at the entrance window 

of the tube and the time at which the output pulse at the 
anode terminal reaches peak amplitude. The transit time is 
measured under conditions with the incident light fully il-

luminating the photocathode. 

DIMENSIONAL OUTLINE 

FACEPLATE 
(NOTE 3) 

PHOTOCATHODE 

76 BULB 

BASE 
JEDEC No E12-72 

AND 
PROTECTIVE PLASTIC 

SHELL 

(NOTE 1) 

P 1 

SEMIFLEXIBLE DUMET LEADS 
oi62.004.DIA 

( 41rtimi Imm Diet) 

(NOTE 2 ) 

e 

• 

O 
92GS-1065962 

Dimensions Inches MT 

A 3.94 max. 100.0 max. 
+ .06  + 1.5 B 3.50 
- . 12 

88.9 
- 3 I 

C .5 min. dia. 12.7 min. dia. 

D .78 max. dia. 19.8 max. dia. 

E .755 max. dia. 19.18 max. dia. 

F .38 max. 9.7 max. 
G .47 ± .01 dia. 11.9 ± .25 dia. 

H .75 min. 19.0 min. 4 
P .30 max. 7.6 max. 

R 1.0 max. 25 max. 

MCELM Electronic Components 

DATA 2 
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DIMENSIONAL OUTLINE NOTES 
Note 1: Within this length, maximum diameter of tube is 

.78". 
ote 2: The semiflexible leads of the tube may be soldered 

or welded into the associated circuit. If desired, the leads 
may be trimmed to within 1/4 inch of the protective shell. 
Care must be exercised when making such connections to 
prevent tube destruction due to thermal stress of the glass— 
metal seals. A heat sink placed in contact with the semi-aexible leads between the point being soldered, or welded, 
nd the protective shell is recommended. Excessive bending 

of the leads is to be avoided. 
Note 3: Deviation from flatness will not exceed 0.006" from 
peak to ‘' alley. 

MEAD CONNECTIONS (BOTTOM VIEW) 

Weed 1: Dynode No.1 

Lead 2: Dynode No.3 

Lead 3: Dynode No.5 DY 

Lead 4: Dynode No.7 

Lead 5: Dynode No.9 

Lead 6: Anode ov5 

Lead 7: Dynode No.10 

Lead 8: Dynode No.8 tw3 

Lead 9: Dynode No.6 

Lead 10: Dynode No.4 

Lead 11: Dynode No.2 Lead 12: Photocathode 

E A D ORIENTATION (BOTTOM VIEW) 
257 257° 

257° 257° 

DYio 

• 

DTI 

DY8 

Mfg 

DY4 

"2 

92LS-2680 

12 SEMIFLEXIBLE 
DUMET LEADS 
.016 ± 004 DIA 

25.7* 257° 

257* 25.7' 

25.7° 
INDEX— 

e NOTE I) 

2 7* 

25.7* 25 7• 

(NOTE 2) 

92LS - 268,R2 

linfRA Electronic 
Components 

DATA 3 
11-69 
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LEAD ORIENTATION NOTES 

Note I: Lead No.14 is cut otf within 0.04 inch of the glass 
button for indexing. 

Note 2: Lead No.13 is cut off within 0.04 inch of the glee. 
button. 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT WHICH 
PERMITS DIRECT COUPLING TO THE ANODE 

ANODE RE TURN 

40 

TO 
REGULATED 
DC POWER 

SUPPLY 

(SEE NOTE 1) 

-o 

R„ 

R6 

R5 

DYNODE NO 10 

DYNODE NO 9 

DYNODE NO 8 

 o 

CONNECT I 
LOAD ce 

DYNODE NO 7 

DYNODE NO 6 

DYNODE NO 5 

2 

DYNODE NO 4 
PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO 3 

6 
9 

lO 

12 

DYNODE NO 2 

DYNODE NO I 

PHOTOCATHODE 

921.91 1921 

R1 and R2• ' 560 000 ohms, 1/2 watt '  
R3: 820,000 ohms, 1/2 watt 

R4 through R11: 470,000 ohms, 1/2 watt 

Note 1: Adjustable between approximately 500 and 1500 
volts dc. 
Note 2: Component values are dependent upon nature 11> 
application and output signal desired. 

DUCOC11 Electronic Components 
DATA 3 
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TYPICAL VOLTAGE- DIVIDER ARRANGEMENT FOR USE 

IN SCINTILLATION- COUNTING APPLICATIONS 

• 

• 

e. 

C6 

TO 
REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 

• 

• 
R4 throu g_ h R 11 : 

R12: 
R13: 

Note 1: Adjustable 
volts dc. 

ANODE RETURN 

R11 

O 

4 

C1 N12 

DYNODE NO 10 

c 2 

DYNODE NO. 9 I 

C3 

DYNODE NO 8  

C3 

C4 

DYNODE NO 7 I 

DYNODE NO 6 

DYNODE NO 5 

2 

DYNODE NO 4 

6 

10 

12 

DYNODE NO 3 

DYNODE NO 2 

PHOTO-
MULTIPLIER 
TUBE 

DYNODE NO I 

PHOTOCATHODE 

OUTPUT 
O 

92LM-I928 

CI: 0.05 pF, 500 volts ( dc working) 
C2: 0.02 .IF, 500 volts ( dc working) 
C3: 0.01 1.1F, 500 volts ( dc working) 
C4: 0.005 µF, 500 volts ( dc working) 

C5 and C6: 0.005 µF, 3000 volts ( dc working) 
R1 and R2: 560,000 ohms, 1/2 watt 

R3: 820,000 ohms, 1/2 watt 
470,000 ohms, 1/2 watt 
1 megohm, 1/2 watt 
100,000 ohms, 1/2 watt 

between approximately 500 and 1500 

_ _ _ (Cont Ulu,' d on TU'xt pae,) 

LEM Electronic Components 
DATA 4 

11-69 
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Note 2: Capacitors C1 through C6 should be connected at 
tube socket for optimum high-frequency performance. 

Note 3: Component values are dependent upon nature oil, 
application and output signal desired. 

TABLE I 

TYPICAL POTENTIAL DISTRIBUTION 

Between: 
8.25% of Supply 

Voltage ( E) 
Multiplied by: 

Cathode and Dynode No.1 
Dynode No.1 and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Anode 
Anode and Cathode 

1.2 
1.2 
1.7 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

12.1 

TYPICAL TIME- RESOLUTION CHARACTERISTICS 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E 
BETWEEN CATHODE AND DYNODE NO 1,1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGEAND /12 OF E BETWEEN DYNODE No.10 AND ANODE. 

THE PHOTOCATHODE IS FULLY ILLUMINATED. 
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SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

THE SUPPLY VOLTAGE ( E ( ACROSS A VOLTAGE DIVIDER WHICH PROVIDES 
VOLTAGES AS FOLLOWS: 

BETWEEN 8 25% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No.I 
DYNODE No.1AND DYNODE No 2 
DYNODE No 2 AND DYNODE No 3 
EACH SUCCEEDING DYNODE- STAGE 
ANODE AND CATHODE 

2 

100 

4 

I 2 
I 2 
1 7 
1 0 

12 
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10 

e 
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7767 
TYPICAL ANODE CHARACTERISTICS 

CATHODE - TO-DYNODE- NO I VOLTS * 124 
DYNODE - NO1- TO- DYNODE-NO 2 VOLTS • 124 
DYNODE - NO.2 - TO - DYNODE - NO 3- VOLTS . 175 
EACH SUCCEEDING DYNODE - STAGE VOLTS • 103 
LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP OPERATED AT 
A COLOR TEMPERATURE OF 2870.K. 
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7767 
SPECTRAL ENERGY DISTRIBUTION OF 2670 0 K LIGHT 

SOURCE AFTER PASSING THROUGH INDICATED FILTER 

• 

• 

• 

• 

• 

• 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870 ° K SOURCE AFTER PASSING THROUGH BLUE 
FILTER ( CORNING C.S. No. 5 - 58 POLISHED TO 1/2 
STOCK THICKNESS 1. 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT. 
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TYPICAL ANODE DARK CURRENT AND EADCI 

CHARACTERISTICS 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE ( E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES 
AS FOLLOWS: 

BETWEEN 
8.25%0F E 

MULTIPLIED BY 

CATHODE AND DYNODE No.I 
DYNODE No .I AND DYNODE No 2 
DYNODE No.2 AND DYNODE No.3 
EACH SUCCEEDING DYNODE - STAGE 
ANODE AND CATHODE 
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TYPICAL EFFECT OF INDICATED MAGNETIC FIELD ON 
ANODE CURRENT 

• 

e 

• 

• 

• 

• 

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 
1/6 OF E BETWEEN CATHODE AND DYNODE - No.1, 1/12 OF E 
FOR EACH SUCCEEDING DYNODE- STAGE; AND 1/12 OF E 
BETWEEN DYNODE- No 10 AND ANODE. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
TUBE S ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW: 
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DIRECTION SHOWN 
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TYPICAl SPECTRAL RESPONSE CHARACTERISTICS 
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Multiplier Phototube 
I 2- STAGE, HEAD-ON, SPHERICAL- FACEPLATE TYPE HAVING 
ENCLOSED, I N- L I NE DYNODE STRUCTURE, I . 68"-D I AMETER, 
SPHERICAL, SEMITRANSPARENT PHOTOCATHODE, S- I I RESPONSE, 
HIGH CURRENT AMPLIFICATION, AND EXTREMELY SHORT RISE TIME 

DATA 

General: 

Spectral Response  S-11 
Wavelength of Maximum Response  4400 ± 500 angstroms 
Cathode, Incmilr ,n,paicnt: 

Shape  fluherical 
Window: 

Area ( Projected)   2.2 sq. in. 
Minimum diameter 1  68 in. 
Inde, of refraction 1  51 

Direct lnterelectrode Capacitances ( Approx.): 
Anode to dynode No.12  3.8 µµf 
Anode to all other electrodes  5.7 gmf 
Dynode No.12 to all other electrodes 6.8 µµf 

Maximum Overall Length 6  31" 
Seated Length 5  50" t 0.19" 
Maximum Diameter 2  06" 
Operating Position   Any 
Weight ( Approx.)   7 oz 
Bulb  716 
Socket   Cinch No.CX-875a, or equivalent 
Base   Small-Shell Bidecal 20-Pin 

IJEDEC No. B20-102( 
Basing Designation for BOTTOM VIEW   20E 

Pin 1 - No Connection 
Pin 2 - Dynode No.1 
Pin 3 - Dynode No.3 
Pin 4 - Dynode No.5 
Pin 5 - Dynode No.7 
Pin 6 - Dynode No.9 
Pin 7 - Dynode No.11 
Pin 8 - Anode 
Pin 9 - No Connection 
Pin 10- No Connection 
Pin 11 - No Connection 
Pin 12- Dynode No.12 
Pin 13- Dynode No.10 
Pin 14- Dynode No.8 
Pin 15- Dynode No.6 
Pin 16- Dynode No.4 
Pin 17- Dynode No.2 
Pin 18- No Connection 
Pin 19- Grid No.1 

(Focusing 
Electrode) 

Pin 20- Photocathode 

DIRECTION OF LIGHT: 
INTO ENO OF BULB 

0 RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, 14.1. 

DA -ru 
5-61 
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Maximum Ratings, Absolute-Maximum Values: 

SUPPLY VOLTAGE BETWEEN ANODE AND 
CATHODE ( DC)  2600 max. volts* 

SUPPLY VOLTAGE BETWEEN DYNODE No.12 
AND ANODE ( DC). . . . . . .   400 max. volts IMF 

SUPPLY VOLTAGE BETWEEN CONSECUTIVE 
DYNODES ( DC)  300 max. volts 

SUPPLY VOLTAGE BETWEEN DYNODE No.1 
AND CATHODE ( DC)  600 max. volts 

SUPPLY VOLTAGE BETWEEN FOCUSING 
ELECTRODE AND CATHODE ( DC)  600 max. volts 

AVERAGE ANODE CURRENTb  2 max. ma 
AMBIENT TEMPERATUPF  75 max. °C 

Characteristics Range Values for Equipment Design: 

Under conditions with dc supply voltage ( El across a voltage 

divider providing electrode voltages shown in Table I 

With E = 2300 volts (Except as noted) and focusing- electrode 
voltage adjusted to give maximum current amplification 

Min. Median Max. 

• 
Sensitivity: 

Radiant, at 4400 
angstroms  4.8 x loe a/w 

Cathode radiant, at 
4400 angstroms . . 0.056 - a/w 

Luminous, at 0 cpsc. 1.4 x 103 6 x 103 50 x 103 a/lm 
Cathode luminous: 
With tungsten 

light sourced. . 50 70 
With blue light pa/lm 

source'. . . . 0.05 - µa 

Current Amplification. - 8.6 x 107 
Equivalent Anode-Dark-
Current Inputs' at 
luminous sensitiv-
ity of 6000 a/lm . . 4 x 10-1 ° 2.5 x 10-9 1m 

Equivalent Noise Input' 3 x 10- 12 - lm e 
Anode-Pulse Rise Timei. 2 x 10-9 sec 
Greatest Delay Between 

Anode Pulses: 
Due to position from 
which electrons are 
simultaneously re-
leased within a circle 

111, centered on tube face 
having a diameter of--

1.4"   3 x 10-10k . c, 
1.6"   5 x 10- I°k sec 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison. N. J. 
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With E = 1800 volts (Except as noted) and focusing- electrode 

voltage adjusted to give maximum current amplification 

• Sensitivity: 
Radiant, at 4400 
angstroms  5.1 x 105 - a/w 

Cathode radiant, 
at 4400 angstroms. 0.056 a/w 

e Cathode luminous: 
With t ungst.n a/lm 

Luminous, at 0 cpsd. - 640 

light sourced  50 7n _ µa/lm 
Current Amplification. . - 9.1 x 106  
Equivalent Anode-Dark-
Current Inputd at 
luminous sensitivity 
of 160 a/lm  - 4 x 10- 1° _ lm elEquivalent Noise Input'. - 2.4 x 10-12 - lm 

With E = 1300 volts (Except as noted) and focusing-electrode 

voltage adjusted to give maximum current amplification 

Min. Median Max. 

Nin. Median Max. 

Sensitivity: 
Radiant, at 4400 
angstroms  - 2.9 x 104 - a/w 

Cathode radiant, 
at 4400 angstroms. - 0.056 - a/w 

Luminous, at 0 cps°. 8 36 300 a/lm 
Cathode luminous: 
With tungsten 
light sourced  50 70 µa/lm 

Current Amplification. -. 5 x 105 -  
Equivalent Anode-Dark-

Current Inputd at 
luminous sensitivity 
of 9 a/lm  - 5 x 10-I° 2 x 10-9 lm 

Equivalent Noise Inputh. - 3 s 10-12 - lm 

Pulse Height Resolution" - 8.5 - % 

a made by Cinch manufacturing Corporation.1026 South Homan Avenue, 
Chicago 24. Illinois. 

• Averaged over any interval of 30 seconds maximum. 

C under the following conditions: The light source is a tungsten-
filament lamp operated at a color temperature of 2870° K. A light 
input of 0.1 microlumen is used. 

d under the following conditions: The light source Is a tungsten-
filament lamp operated at a color temperature of 2870° K. The value 
of input flux is 0.01 lumen and 200 volts are applied between cathode 
and all other electrodes connected together as anode. 

e Under the following conditions: Light incident on the cathode is 
transmitted through a blue filter ( Corning C.S. No.5-58, Glass Code 
No.5113 polished to 1/2 stock thickness)! rom a tungsten- filament 
lamp operated at a color temperature of 28700 K. The value of light 
flux on the filter is 0.01 lumen. A voltage of 200 volts is applied 
between cathode and all other electrodes connected together as anode. 

For spectral characteristic of this source. see sheet SPECTRAL CHAR-
ACTERISTIC OF 28700 K LIGHT SOURCE AND SPECTRAL CHARACTERISTIC OF 
LIGHT FROM 28700 K SOURCE AFTER PASSING THROUGH INDICATED BLUE FILTER 
at front of this section. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 

DATA 2 
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.,asured at a tube temperature of 25° C. Dark current may be reduced 
zy the use of a refrigerant. 

Under the following conditions: Supply voltage ( E) is as shown. 25'-C 
tube temperature, external shield Is connected to cathode. bandwidth t 
cycle per second, tungsten light source of 2870 0 K interrupted at a 
low audio frequency to produce incident radiation pulses alternating 
between zero and the value stated. The . on Period of the pulse is 
equal to the off . period. The output current is measured through a 
f ilter which passes only the fundamental frequency of the pulses. 

measured between 10 per cent and 90 per cent of maximum anode- pulse 
height. This anode- pulse rise time Is primarilya function of transit-
time variations in the multiplier stages and is measured under 
conditions with an incident light spot approximately 1 millimeter in 
diameter centered on the photocathode. 

These values represent the difference in time of transit between the 
photocathode and dynode No.1 for electrons simultaneously released 
from the center and from the periphery of the specified areas. 

Measured with supply v,-ltace 1E = 1100 to 1400 volts; radia(Lon 
source, an soh, ' ,• • - ng an atomic mass of 137 ( Cs''); 
scintillation- a cylindrical 2 a2 . thallium-
activated sodium- , su1til) -- type 808550, Serial No.AL261. 
manufactured by Ical Company, 1945 East 97 Street, 
Cleveland 6. ° biol. 

TABLE I 

VOLTAGE TO BE PROVIDED BY DIVIDER 

Between 
6.95% of Supply 
Voltage (E) 

multiplied by 

Cathode and Dynode No.1 
Dynode No.1 and Dynode No.2 
Dynode No.2 and Dynode No.3 
Dynode No.3 and Dynode No.4 
Dynode No.4 and Dynode No.5 
Dynode No.5 and Dynode No.6 
Dynode No.6 and Dynode No.7 
Dynode No.7 and Dynode No.8 
Dynode No.8 and Dynode No.9 
Dynode No.9 and Dynode No.10 
Dynode No.10 and Dynode No.11 
Dynode No.11 and Dynode No.12 
Dynoge No.12 and Anode 
Anode and Cathode 

2 
1.4 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

14.4 

Focusing electrode is connected to arm of potentiometer 

between cathode and dynode No.1. The focusing- electrode 

voltage is varied to give maximum current amplification. 

• 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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OPERATING CONSIDERATIONS 

The operating stabitity of the 7850 is dependent on the 

e magnitude of thc anode current and its duration. When the 
7850 is operated at high average values of a^ode current, a 

drop in sensitivity Isometimes called fatigue) may beexpected. 

The extent of the drop below the tabulated sensitivity values 

depends on the severity of the operating conditions. After a 

period of idleness, the 7850 usually recovers a substantial 

percentage of such loss in sensitivity. 

Ile maximui. ratod value of 2 milliamperes is recommended when 

The use of an average anode current well below the 

5tability of operation is important. 0/non maximum stability 

is required, the average anode current should not exCeeu 

10 microamperes. 

Electrostatic and/or magnetic shielding of the 7850 may 

be necessary. 

Adequate light shielding should be provided to prevent 

extraneous light from reaching any part of the 7850-

-The high voltages at which the 7850 is operated are very 

dangelous. Care should be taken in the design of apparatus 

to prevent the operator from coming in contact with these 

high voltages. Precautions should include the enclosure of 

high- potential terminals and the use of interlock switches to 

break the primary circuit of the high- voltage power supply 

when access to the apparatus is required. 

SPECTRAL- SENSITIVITY CHARACTERISTIC 
of Phototube having S- II Response 

is shown at the front of this Section 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. J. 
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r-2.00"±.06" 
D A. r1.68" 
D A.   

PHOTOCATHODE --

BULB 

BASE 
JEDEC NI 820-102 

6.3" 

5.50„ MAX. 

±.I9" 

92C5— I0942 

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY 

DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF 
BOTTOM OF THE BASE. 

RADIO CORPORATION OF AMERICA 
Electron Tube Division Harrison, N. j. 
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TYPICAL ANODE CHARACTERISTICS 

DYNODE-No.1-TO-CATHODE VOLTS= 250 
DYNODE-No.1-TO-DYNODE-No.2 VOLTS = 175 
EACH SUCCEEDING- DYNODE- STAGE VOLTS 125 
FOCUSING-- ELECTRODE VOLTAGE ADJUSTED FOR MAXIMUM 

CURRENT AMPLIFICATION. 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED 

AT A COLOR TEMPERATURE OF 287e K. 

.. .. . 
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ANODE MICROAMPERES 
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CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE 8 DY1 2 
DY1 8 DY2 1.4 
DY2 8 DY3 1 
DY3 8 DY4 1 
DY4 & DY5 I 

DY5 a DY6 I 
DY6 a DY7 I 
DY7 8 DY9 1 

DY9 8 DY9 I 

DY9 8 DTI() I 

DY10 8 DYii 1 

DYli a DY12 I 
DY12 8 ANODE 1 

ANODE 8 CATHODE 14.4 

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED 
FOR MAXIMUM CURRENT AMPLIFICATION. 
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF 
THE SUPPLY VOLTAGE (E) ACROSS VOLTAnF nIvIDER 
WHICH PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6.95% OF E 

MULTIPLIED BY 

CATHODE a DY1 
DTI a DY2 
DY2 a DY3 
DY3 a DY4 
DY4 B DY9 
Dy5P. DY6 
DY6 a DY7 
DY6 DY8 

DY8 a DY9 
DY9 & DTI° 
°Yip & DYli 

& DY12 
DY12 a ANODE 
ANODE & CATHODE 

2 
1.4 

1 

14.4 

FOCUSING-ELECTRODE VOLTAGE S ADJUSTED FOR 
MAXIMUM CURRENT AMPLIFICATION. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 2870° K. 

TUBE TEMPERATURE=25°C 
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7850 
AVERAGE FOCUSING-ELECTRODE-

VOLTAGE CHARACTERISTIC 
FOCUSING- ELECTRODE VOLTAGE IS 
VARIED BY ADJUSTMENT OF POTENTIOM 
ETER CONNECTED BETWEEN DYNODE AND 
CATHODE 

••••  ••• •• 1- •••• • •• ••• 

•I• 

8 

o o o o 
o vo ve e rki 

RELATIVE ANODE CURRENT—PER CENT 

92CM-I0590 
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TYPICAL ANODE-CURRENT CHARACTERISTIC 
DYNODE - N2 I- TO - CATHODE VOLTS= 200 
DYNODE - N2 I- TO - DYNODE - N2 2 VOLTS = 140 
VOLTS PER SUCCEEDING DYNODE STAGE 

EXCEPT FOR DYNODE-WI 5 STAGE = 100 
FOCUSING -ELECTRODE VOLTAGE ADJUSTED 

FOR MAXIMUM CURRENT AMPLIFICATION. 
ANODE IS AT GROUND POTENTIAL. 

100 

4 

4 

2 

-900 -850 -800 -750 
DYNODE - N2 5 VOLTS (REFERRED TO ANODE) 

-700 

92CM-10959 
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Vidicon 

• 1-1/2" DIAMETER 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For Broadcast Film-Pickup or Data Transmission with 
Color or Black-and-White TV Cameras Requiring 

Resolutions of more than 1200 TV Lines 

General: 

Ill) t. r, ' r 

• 

• 

• 

veltn 
lrEn 

rE.c t trrjr, *. 

r:Irfm.1 Ic ti,r .... nf 
t 1,1 ,  --18 

Urximum ReSponrP .. .1flq'trnr15 

t 

PUY' U' fn 1 E-E i ,,crir 1 

fE,,t ¡GP'   

. . . 1-P,ut 
-jçi nq i gr, -it fn r KU-PM v I E   PLE, 

ti 1 — 11, r 
Hr - 1 

Maximum Ratings. P 

SHORT 
PM 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.1. 
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Grid-No.. 550 vol ts 
Grid-No.. 
Negat - 300 vel ts 
Posit iv€-- t, va' • e  O vol ts 

Peak Heater-Cathode Voltage: 
Heater negat ve wi th respect to cathode ' 25 vol ts 
Heater posi t ive with respect to cathode  10 vol ts 

Target Vol tage   125 vol ts 
Dark Current  25 µa 

TYP cal Operation: 

For scanned area of o. 6" x o. 8" and 
faceplate temPerature of 30° to 35° C 

Gri ii-No.4 ( Decel erator) Vol tageg   1400 vol ts 
G r d- No• 3 ( Bearn—Focu s Electrode) Vol tageh.  800 to 1000 vol ts 
Grid- No.? ( Accel erator) Vol tag,.  300 volts 
Grid-No.1 Vol tage for : • • .•• . . .-45 to - 100 volts 
Avenge "Gamma" of Tr-• • • • •(-1—•  
for signal-output . µa 
and 0.6 µa  65 

Minimum Peak- to-Peak 5' 0 .• 
When aool led to grid N,  vol ts 
When app) ied to cathode  r vol ts 

Lag: 
Maximum value  
Typical value  
15 -on) ution: 

• of pi ctu 

fc 
cc 

Line Square-
•' ittern at Cent(•r of Picture: 

ue  
' I h at Center of Focusing 

)   
• • • • of Ad justabl e Al i goment Coi in  

na-Coi Curreot for 
cot log YokH: 

T. ioes 
1200 TV 1 ines 

s 

Ave rage- Sens t tvity Operat ion 

_en i nation ( High) ight)   10 fc 
.(`• to 51 vol Is 

eaea 

-.indicates y 

• 

• 

• 

• 
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8051 
• 

Yrnimum—Lag Operation 

yvit¡,.. Highlight)   fC 

- • ... n rP  10 to 30 volts 
0 005 

•itorit iPp ir ., gf the 8051 
tsrl • ri and focus— 

.- , t impedance 

lc' Pruc, uri,r,t ttio , : rri;ontal 
'can i ,seentiall, . . — Is and 
• , Pr ,. isge • t in. I, . • define 

r of onotoeohdustivi• layer. in at or 
e i,,,,Prr all,: fits inside of any inie ,e,0 m,So sf 

ti'- piper Orner-d 

C Cleveland Electronics Inc., 1974 Last 6151 St., Cleveland, Ohio. 

d , recvsetrIt distortion, tre deflecting yoke should te located 
ir. its propetanin l position 3/4— inch from the face of the t.oe. 

e al ten Produrts Co.. 914P North Main Street, ElrocktOn 64, Hasa. 

rmplifier, must :redesigned properly to handle target current, of 
this m.ianitiide to avoid amplifier overload or picture distortion. 

Crid—scg voltage must aleay, De greater than grid—No.3 voltage. Phr 
7inimgg, ' bertha:le' effect, Irid—No.4 voltage snould be adjusted to 
1pp ro i mat El y 1., time, the arid—NO.3 volt-19e value. Ind the focusing— 

st andleflectin; voae positioned assn., in accompany— 
ir; di igham. 

h 
pan focus is obtained by the comointd effect cf grid—rio.3 voltage, 
eniOn snOuld se adjustable over indicated range, , nd a focusing coil 
having an average field strength of 46 gauss. 

With no blanking voltage on grid 90.1. 

k Defined as ten per cent of initial value of signal—output current 1/20 
second after illumination is removed. Values shown are for initial 
Sianal—cutfut current of 0.2 microampere and a dark current of 0.02 
mijroampere. 

▪ Tse alignment coil should be located on the tube so that its Center is 
at a distance of e inches from tr, fac. of the : urge, and be positioned 
so that it, axisiscoincident with the axisof the tube, the deflecting 
yoke, and the focusing coil. 

n Indicated range for each type of service serves only to illustrate the 
operating target— voltage range normally encountered. 

P The target voltage for rien Most eut be adjusted to that value which give, 
the ch—ired operating dark current. 

cl lire deflecting circuitsmu•h provide extremely linear scanning for good 
black— level reproduction. Dark— current signal is proportional to the 
scannini velsciti. any change in scanning velocity produces a blaCk— 
level error in direct proportion to the change in scanning velocity. 

Defined as the component of the hignlight target current after tse dark— 
current component nas been subtracted. 

OPERATING CONSIDERATIONS 

1-re target connection is made by a suitable spring contact 
bearing against the edge of the metal ring at the face end of 
the tube. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I8 RESPONSE 

is shown at front of this section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N 
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DIMENSIONAL OUTLINE 

f--
L59 100 

DIA. 

,...±.010 
1 .125 J 

7.75 
±.25 

.75 
(NOTE 2) 

> MASKED PORTION 
  OF FACE 

(NOTE I) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

-1.50 ± . 01 
()IA. 

92CS -12423 

BASE 
JEDEC No E8-78 

DIMENSIONS IN INCHES 

Note I: ides of masked portions are parai lei te 

tr. — rough tube arils aril snort index rie. 

Note 2: 

de• 

Note 3: 

:re:"_ne ,:lameter 

RADIO CORPORATION OF AMERICA 
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• 

• 

• 

• 

• 

• 

COMPONENT LOCATIONS 

6 

FOCUSING COIL ALIGNMENT cOn_. 

END OF ELECTRON GUN 

- nORIZON7AL AND VERTICAL 
DEFLECTING COILS 92C5 :≥‘?2 

DIMENSIONS IN INCHES 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDJCTIVE LAYER - 0.6" . 0.8" 
FACEPLATE TEMPERATURE . 30°C APPROX. 
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TARGET VOLTS 
6 100 

92CM-11162 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION' 
SCANNED 

FACEPLATE 

AREA 

TEMPERATURE•30* 

UNIFORM 

OF PHOTOCONDUCTIVE 

OVER PHOTOCONDUCTIVE 

C APPROX. 

LAYER=0.6"x 
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SIGNAL OUTPUT—MICROAMPERES 92CM-12347 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES . 0. 2 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 0.6" X 0.8" 
FACEPLATE TEMPERATURE 30* C APPROX. 

70 
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IC 
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::: • . • .. • • . . • 

... 
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: 
• .::: : : : • 

0 50 100 150 200 250 300 
TIME AFTER ILLUMINATION IS REMOVED- MILLISECONDS 

92CM-11153171 
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UNCOMPENSATED HORIZONTAL RESPONSE 
TO A SQUARE-WAVE TEST PATTERN 

HIGHLIGHT TARGET MICROAMPERES.0.3 
DARK CURRENT (MICROAMPERES)O.02 
TEST PATTERN: TRANSPARENT SQUARE-
WAVE RESOLUTION WEDGE. 

GRID-No.4 VOLTS.1400 
GRID-No.3 VOLTS.850 
GRID-No.2 VOLTS.300 
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8053, 8054, 8055 

Photomultiplier Tubes 
2- INCH DIAMEIIR--8053 
3- INCH DIAMETER - 8054 
5- INCH DIAMETER--8055 

S-I RESPONSE VENETIAN-BLIND 
10- STAGE. HEAD-ON TYPE DYNODE STRUCTURE 

GENERAL 

Spectral Response  S-11 
Wavelength of Maximum Response   4400 • 500 angstroms 
Cathode. Semitransparent  Cesium-Antimony 

  Flat, Circular 

8053   2.20 sq. in 
8054   5.27 sq. in 
8055   15.0 sq. in 

8053 I  68 in 
8054 2  59 in 
8055 4  38 in 

Window  Lime glass. Corning No.0080. or equivalent 
  Plano-Plano 

I  523 
Dynodes 

Copper-Beryllium 
  Beryllium-Oxide 

Venetian-Blind 
Direct Interelectrode Capacitances ( ApProx.) 

Maximum Overall Length 

8053 5  81 in 
8054 6  31 in 
8055 7  69 in 

Seated Length 

8053   4.87 0.19 in 
8054   5.38 0.18 in 
8055   6.75 0.19 in 

Maximum Diameter 
8053 2  31 in 
8054 3  06 in 
8055 5  31 in 

Envelope 
8053   116 
8054   J24 
8055   J42 

Socket  Cinch b No.3MI4. or equivalent 

7 pF 
8  5 oF 

0 RADIO CORPORATION OF AMERICA 
f I, trnnu Componpnts and D..,nr, Vierr,on N I 



8053, 8054, 8055 

Magnetic Shield 
8053  JAN' No.S-2004, or equivalent 
8054  JANc No.3MI4, or equivalent 
8055  See . • td, 

Operating Position   Any 
Weight ( Approx.) 

8053   
8054   
8055   

Base   Medium-Shell Diheptal IN- Pin 
(JEDEC Group 5. No.B14-38) 

TERMINAL DIAGRAM ( Bottom View) 

PO, / - Iino:• 
' -.¡ nol. o. 

Pin 4 - HocYI, No.; 
-I,no:-

i r - 
o - Intern rl onro on— 

Do Not O. o 
P; n - I ^. 1 I • 

DY7 DY8 
DYE. 

DY.A 

DY3 

DY9 

DTI° 

7 oz 
9 oz 

I lb 7 oz 

C (DCsPeT 

DY2 I 4 G 
DY1 K 

DIRECTION OF LIGHT. 
INTO END OF BULB 

I CAA 

Inle,. cat,' rhe folloulng rating. 
and character- 1N r IC rang, i'ne, app /.% to all type. 

DC Supply Voltage 

ABSOLUTE-MAXIMUM RATINGS 

Average Anode Currente   

2000 V 
300 V 
250 V 
600 V 
600 V 
2 mA 

Ambient Temperature'   75 °C 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N .1 
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CHARACTERISTICS RANGE VALUES 

Under condittons with dc supply voltage ( E) across a voltage 
divider providing 1/6 of E between cathode and dynode No.1; 
1/12 ofE for each succeeding dynode stage; and 1/12 of fi be-
tween anode and dynode No. 10, except as noted. Focusing-
electrode tqlltage zsadjusted to that value between 50 and 100 
per cent of dynode-No.1 potential ( referred to cathode) which 
provides maximum anode current. 

With E - 1500 volts except as noted 

Yin Typ Max 
Sensitivity 

8053. . 3.4010' A/w 
8054. 8055 . 3.5)(10' - A/W 

8053  0.056 - A/W 
8054  0.064 - A/W 
8055  0.088 - A/W 

1,n light 

8053  9 42 220 A/1m 
8054  9 43 220 A/lm 
8055  9 44 220 AtIm 

light 

8053  
8054  
8055  

li.chode Luminous. 
4ith tgngiter light 
source' 
8053  
8054  
8055  

n 

9xio- 6 
9x10 -5 
9x10- 6 

4.2x10 -5 2.2x10 -4 A 
4.3x10 -5 2.2x10 -5 A 
4.4x10 -5 2.2x10 -4 A 

7x10 -5 
8x10 -5 

1.1x10 -4 

A/1m 
A/lm 
A/1m 

8053  6x10- 5 7x10 - A :: 
8054  6x10 -5 
8055  8x10 

6x10 -5 1.1x10 -7 

8053  16 
8054  18 
8055  25 % 

Current Amplification 
8053 6x105 - 
8054  5.4x105 
8055  

Anode Dark CurrentP .   4x105 - 4x10 -5 7x10 -9 A 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. 5 1 



8053, 8054, 8055 

Equivalent Anode-Dark 
Current Input  

Equivalent Noise Input . .   

Pulse-Height Resolution".'   
Mean Gain Deviation 

Anode-Pulse Rise Time' 
8053   
8054, 8055   

Electron Transit Timeaa 
8053   - 5.3x10 8 
8054, 8055   - 6.5x10 -8 

Min Typ Vat 

- 4.4x10 -18: 7.8)(10-18: 1m 
- 5.5810' 12 ' 9.7810' 18« W 
- 3.4xI0' 12: lx10' 11 : 1m 

4.2x10' 18- I.3x10-18- W 
7.5 

I.210 
I.4x10' 8 

a Made by Corning Class Works. C.orning. New York. 14830 

h Made by Cinch Manufacturing Company, 1026 South Homan Avenue. Chicago. 
Illinois. 0,0624 

C Made by JAN Hardware Manufacturing Corp., 38-01, Queens Bind., Long 
Island City 1. N. Y. 

d 
Magnetic shielding material in the form of foil or tape as available 
from Magnetic Shield Division, Perfection Mica Company, 1322 N. Elston 
Ave., llicago 22. Ill.. 60622. or equivalent. 

e Averaged over any. interval of 30 seconds maximum. 

f Tube operation at or below room temperature is recommended. 

g This value is calculated from the topical luminous sensitivity. rating 
using a conversion factor of 804 lumens per watt. 

h This salue is calculated from the typical cathode luminous sensitivity 
rattng using a conversion factor 01. 804 lumens per watt. 

j These values are calculated as shown below: 

AnodeCurrent(withbluelight source) IA) 
Luminous Sensitivity ( A 1 

0.10 it Light Flux of 1 x 10 -s lI m i 

The value of 0.10 is the average value of the ratio ofthe anodecur-
relit uleasuird undei thr tondition, specified in footnote ils I to the 
anode current measured under the same conditions, but with the blue 
filter removed. 

k Under the following conditions: Light incidentonthe cathode is trans-
mitted through a blue filter ( Corning C.S. No.5-58, polished to 1,2 
stock thickness) from a tungsten- filament lamp having a lime- glass 
envelope. The lamp is operated at a color temperature of 2870. K. The 
value of light flux incident on the filter is 10 micro lumens. 

M This value is calculated as shown below. 

Cathode Current ( with blue light 
sourcel ( Al 

Cathode Luminous Sensitivity ( A In) 
0.10 x Light Flux of 0.01 ilml 

The value of0.10 is the average value of the ratio of the cathode cur-
rent measured under the conditions specified in footnote ( n) to the 
cathode current measured under the same conditions but with the blue 
filter removed. 

Inder the following conditions: Light incident on the cathode is trans-
mitted through a blue filter ¡ Corning C.S. No.5-58, polished to 1 2 
stock thickness, from a tungsten- filament lamp having a limr-gAass 
envelope. The lamp is operated at a color temperature of 2870 K. 
The value of light flux incident on the filter is 0.01 lumen and 200 
volts are applied between cathode and all other electrodes connected 
as anode. 

• 

RADIO CORPORATION OF AMERICA 
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8053, 8054, 8055 
At a tube temperature of 22° C. Light incident on the cathode , 
transmitted through a blue filter ( Corning C.S. No.5-58, polished t. 
I' 2 stork thickness) froma lime.glass envelope, tungsten- filament lam j, 
operating at 28709 K. The light flux incident on the filter is 10 
micrulumens. The supply voltage E is adjusted to obtain an anode 
current of 9 microamperes. Sensitivity of these types under these 
conditions is approximately equivalent to 9 amperes per lumen. Dark 
current i. measured with no light incident un the tube. 

With supply voltage E adjusted te give an equivalent luminous sensi-
tivity of 4 amperes per lumen. 

At 4400 angstroms. This value is calculated from the EALDC1 value in 
lumens using a conversion factor of 804 lumens per watt. 

This value iscalculated from theEN1 value in watts using a conversion 
factor of 804 lumens per watt. 

At 4400 angstroms. Under the following conditions: Supply voltage 
(E) is as shown, 22° C tube temperature, external shield is connected 
to cathode, bandwidth 111x, light.sourte as shown under (14( interrupted 
at. a inn audio frequency to produce incident radintion pulses 
noting between trio Anil the tdioe state, ¡no to pettod 61 thé 
pulse is equal to the "off" period. The (unpin current is measured 
tht9ugh o filler whidi ilge.bes unlY the fundamental frequency of 
the pulses. 

With the following voltage distribution: 313 of E between cathode and 
dynode No.1, 1/13 of E for each succeeding dynode stage. and 1/13 of 
b between dynode No.10 and anode. Focusing- electrode voltage is 
adjusted to that value between 50 and 100 per cent of dynode-No.1 
potentiaI ( referred to cathode) which provides maximum anode current. 

Pulse height resolution is defined 'as the quotient of the full width 
of the photopeak at half height by the pulse height at maximum count 
rate under he following conditions: The 662 keV photon from an isotope 
of cesium having an atomic mass of 137 ( Cs137) and a cylindrical 3 inch 
03inch thallium- activated sodium- iodide scintillator lNal ( T11 - type 
12D12] are used. This scintillator is manufactured by thellarshaw 
Chemical Corporation, 1945 East 97 Street. Cleveland b.' Ohio, and is 
rated by the manufacturer as having a resolution capability of 7.5%. 
The Csl°7 source is in direct contact with the metal end of the scin-
tillator. The faceplate end of the rrlistal is coupled to the types 
by a coupling fluid such as Dow Corning Corp.. Type DC200 ( viscosity 
of 60,000 centistokes) — manufactured by the Dow Corning Corp, Midland, 
Michigan, or equivalent. 

Mean Gain Deviation is defined as follows: 

7 — pil 
= n1 

MGD  I  . 100 

Y 

aa 

where p = mean pulse height 
pi = pulse height at the " Oh" reading 
n = total number of readings 

ioder the following conditions: The scintillator and Cs 137 radiation 
source of(v) ° reemployed. The radiation source in initially tentered 
on the major axis of the tube and the seintillator. at a point pro-
viding a pulse tount rate of 10,000 11x. ile pulse height ofthephoto-
peak ismeasured nude, this condit ion. 'Scot. the radiationsource is 
moved rapidly, in approximately 30 seconds, to a new position that is 
equivalent tu arount rate of 1.000 Ilg. The new position is also cen-
tered in the major axis of the tube. The pulse height under this 
condition is measured. Mean gain deviation is defined as shown in ( w). 

Under the same conditions as shown in ( x) except the tube is operated 
for a period of 1.2 hour with the radiation source located at the .point 
providing a pulse count rate of 10,000 lia. Following this time inter-
val, the pulse height is sampled at this count rate at 1-h onr ¡ fl i, r-
vals for a period of 16 hours. Mean gain deviation is defined as 
showo in ( w). 

Measured between 10 per rent and 4)) pi, rent of maximum anode- pulse 
height. This anode- pulse rise time is primarily a function of transit 
time variation and is measured under conditions with the incident 
light fully illuminating the photocathode. 

The elertron transit time is the time interval between the arri,a1 of 
a delta function light pulse at the entrance window of the tube and 
the time at which the output pulse at the anode termtnal rent (ten peak 
amplitude. The transit time is measured under conditions with the 
incident light fully illuminating the photocathode. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 
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OPERATING CONSIDERATIONS 

The base pins of these types fit a diheptal 14- contact 
socket, such as Cinch No.3M14, or equivalent. The socket 
should be made of high-grade, low- leakage material, andshould 
be installed so that incident light falls on the face end of 
the tube. 

The operating stability of these types are dependent on 
the magnitude of the anode current. The use of an average 
anode current well below the maximum rated value of 2 milli-

amperes isrecommended when stability of operation isimportant. 
When stability is of prime importance, the use of an average 

anode current of 10 microamperes or less, commensurate with 
satisfactory output signal, is recommended. 

Electrostatic and magnetic shielding of these types may 
be required in some applications. When a shield is used, it 
must be at cathode potential. 

The high voltages at which these types are operated are 
very dangerous. Care should betaken inthe design of apparatus 
to prevent the operator from coming in contact with these 
high voltages. Precautions should include the enclosure of 
high- potential terminals and the use of interlock switches 
to break the primary circuit of the high- voltage power supply 
when access to the apparatus is required. 

Accompanying Typical Voltage- Divider Arrangements are 
recommended for use with these types. Recommended resistance 
values for the voltage dividers range from 10,000 ohms per 
stage to 1,000,000 ohms per stage. The choice of resist-
ance values for any voltage- divider network is usually a 
compromise. If low values of resistance per stage are utilized, 
the power drawn from the regulated power supply and the re-
quired power rating of the resistors increase. Phototube 
noise may also increase due to heating if the divider network 
is mounted near the photocathode. The use of resistance values 
near 1 megohm per stage may cause deviation from linearity 
if the voltage- divider current is not maintained at a value 
of at least 10 times that of the maximum value of anode cur-
rent, and may limit anode- current response to pulsed light. 
The latter effect may be reduced by connecting capacitors 
between the tube socket terminals for dynodes No.7 and No.8, 
dynodes No.8 and No.9, dynodes No.9 and No.10, and between 
dynode No.10 and anode return. In addition to nonlinearity 
and pulse- limiting effects, the use of resistance values ex-
ceeding 1 megohm per stage make these types more susceptible 
to leakage effects between terminals with possible resulting 
deviation in interstage voltage leading to a loss of current 
amplification. 

DATA 3 RADIO CORPORATION OF AMERICA 
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8053, 8054, 8055 

TYPICAL VOLTAGE—DIVIDER ARRANGEMENT 

FOR GENERAL PHOTOMETRIC APPLICATIONS 

8053 8054 8055 

ANODE RE URN 

+6 
TO 

REGULATED 

DC POWER 
SUPPLY 

(SEE NOTE 0 

t(AU 
CONNECTION 

PHOTO-
MULTIPLIER 
TUBE 

92LM- 1611 

RI through f12: 470,000 ohms, 1/2 watt 

R13: 5 megohms, 1/2 watt, adjustable 

Note I: Supply voltage should be adjustable between approx-
imately 800 and 2000 volts dc. 

Note 2: Component values are dependent upon nature of ap. 
plication and output signal desired. 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N..1 
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8053, 8054, 8055 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR SCINTILLATION-COUNTING APPLICATIONS 

8053 8054 8055 

ANODE RETURN 
8 14 C5 

DYNODE No 10 

+0 

TO 

REGULATED 
DC POWER 
SUPPLY 

(SEE NOTE 0 

— 0 

2 C2 
DV No.9 

R3 C3 

R4 

R5 

R7 

Re 

DV No 8 

DV No. 7 

DY No 6 

DV No. 5 

DV No. 

DV No. 3 3 

R9 3 
Dr No. 2 • 

Rto 
DV No.1 

Ru Rn 

17 12 

FOCUSING ELECTRODE 

PHOTOCATHODE 

ro 

NODE 

PHOTO-
MULTIPLIER 
TUBE 

OUTPUT 

o 

«e" 

92LM-1612 

CI: 0.05 µF, 500 volts ( dc working) 
Co: 0.02 uF, 500 volts ( dc working) 
C3: 0.01 µF, 500 volts ( dc working) 
C4: 0.005 µF, 500 volts ( dc working) 
C5 and C6: 0.005 µF, 3000 volts ( dc working) 

RI through R1 13: 470,000 ohms, 1/2 watt 
R11 and RI2: 750,000 ohms, 1/2 watt 
R13: 5 megohms, 1/2 watt, adjustable 

R14: 1 megohm, 1/2 watt 
R15 : 100,000 ohms, 1/2 watt 

Mote I: Supply voltage should be adjustable between ap-
proximately 800 and 2000 volts dc. 

Note 2: Capacitors CI through C5 should be connected at 
tube socket for optimum high- frequency performance. 

Rote 3: Component values are dependent upon nature of appli-
cation and output signal desired. 

• 

DATA 4 RADIO CORPORATION OF AMERICA 
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8053, 8054, 8055 

DIMENSIONAL OUTLINE 

8053 

FACEPLATE — 
(SEE NOTE) 

PHOTOCATHODE — 

BASE 
JEDEC GROUP 5, 

NaB14-38 

41- 2.00 8.06 —•• 
DIA, 

-p.68 
DIA. 

2.31 MAX. --A. 
DIA. 92CS-m232Rt 

716 
BULB 

4.87 
t. 111 

5.81 
MAX. 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2° in any 
direction from the perpendicular erected at the center of 

bottom of the base. 

Note: Within 2.59- inch diameter, deviation from flatness 
of external sui face of faceplate will not exceed 0.010- inch 
from peak to valley. 

CI RADIO CORPORATION OF AMERICA 
Electromc Components and Devices Marnson. N 1 



8053 8054, 8055 

DIMENSIONAL OUTLINE 

8054 

3.00 ±.06 

FACEPLATE— 
(SEE NOTE) 

J24 
BULB 

BASE 
JEDEC GROUP 5 

No. 814-38 

DIA. 

L.  2.59 MIN. 
DIA. 

2 31 MAX. 
DIA. 

—PHOTOCATHODE 

.75 R. 
D 

5.38 
±.18 

6.31 
MAX. 

92CM-0080R2 

DIMENSIONS IN INCHES 

Center line of bulb will not deviate more than 2° in any 

direction from the perpendicular erected at the center of 
bottom of the base. 

Note: Ni thin 2.50- inch diameter, deviation from flatness 

of external our face of faceplate will not exceed 0.010 inch 
from peak to valley. 

LATA 5 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



8053, 8054, 8055 

DIMENSIONAL OUTLINE 

8055 

5.25 ± .06 DIA. 

FACEPLATE 
(SEE NOTE) 

3.0 
t . 9 

1.97 

J42 'BULB 

2.00 ±.06 DIA. - 

BASE 
JEDEC No 814-38 

4.38 MIN. DIA. --11 

2.31 MAX. 
DIA. 

CATHODE 

//' e 

6.75 
±.I9 

7.69 
MAX. 

92CM-1114882 

DIMENSIONS IN INCHES 

Center I ine of bulb wi l 1 not dev late more than 2° in any 

direction from the perpendicular erected at the center of 

bottom of the base. 

Note: Within 4. 30- inch diameter, deviation from f la tness 

of external surface of faceplate will not exceed 0.010 inch 

from peak to val ley. 

0 RADIO CORPORATION OF AMERICA 
Electtomc Components and Desoces Harrlson. N I 

DATA 6 

4-67 



8053, 8054, 8055 

Typical Time Resolution Characteristics 
8053 

DYNODE NO. I-TO-CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE-STAGE VOLTS. 1/12 E 
ANODE-TO- DYNODE NO.10 VOLTS. 1/12 E 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE NO.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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RISE TIME 
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SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 

920A-1547 

8054 

2000 

DYNODE No. I— TO— CATHODE VOLTS • 1/6 E 
EACH SUCCEEDING DYNODE - STAGE VOLTS • I/12 E 
ANODE— TO— DYNODE No.I0 VOLT S • I/12E 
FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND100 PER CENT OF DYNODE Nol POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 
PHOTOCATHODE IS FULLY ILL M1NATED. 
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TRANSIT TIME 

i 
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800 1000 1500 2000 
SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 
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8053, 8054, 8055 

Typical Time Resolution Characteristics 
8055 

DYNODE NO.1- TO— CATHODE VOLTS • I/6 E 
EACH SUCCEEDING DYNODE— STAGE VOLTS • I/12 E 
ANODE- TO DYNODE NO.10 VOLTS . 1/12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO 1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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RISE ..............Time 

800 1000 1500 2000 

SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 

92LS - 1546 

Typical Characteristic of Output Current 
As a Function of Dynode-No.5 Volts 

DYNODE Nel-TO-CATHODE VOLTS. 200 
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5 

STAGE • 100 
ANODE-TO-DYNODE No.I0 VOLTS • 100 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BETWEEN 50 AND 100 PER CENT OF DYNODE-No.1 POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

ANODE IS AT GROUND POTENTIAL. 
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8053, 8054, 8055 

Typical Sensitivity and Current 
Amplification Characteristics 

8053 
THE DC SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING 1/6 e E BETWEEN CATHODE AND DYNODE NO.1, 1/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE. AND 1/12 OF E BETWEEN 
ANODE AND DYNODE NO.10. FOCUSING— ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 AND 100 PER CENT 
OF DYNODE—NO.1 POTENTIAL ( REFERRED TO CATHODE) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 
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800 1000 1500 2000 
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9 20.1-154 5 



8053, 8054, 8055 

Typical Sensitivity and Current 
Amplification Characteristics 

8054 

THE DC SUPPLY `,'OLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING 1/6 OF E BETWEEN CATHODE AND DYNODE NO.1 1/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE, AND 1/12 OF E BETWEEN 
ANODE AND DYNODE NO.10. FOCUSING- ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 AND 100 PER CENT 
OF DYNODE—NO.1 POTENTIAL ( REFERRED TO CATHODE) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 
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8053, 8054, 8055 

Typical Sensitivity and Current 
Amplification Characteristics 

8055 

THE DC SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER 
PROVIDING 1/6 OF E BETWEEN CATHODE AND DYNODE NO. 1/12 OF 
E FOR EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN 
ANODE AND DYNODE NO.10. FOCUSING—ELECTRODE VOLTAGE IS 
ADJUSTED TO THAT VALUE BETWEEN 50 AND 100 PER CENT 
OF DYNODE—NO.1 POTENTIAL ( REFERRED TO CATHODE) WHICH 
PROVIDES MAXIMUM ANODE CURRENT. 
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8053, 8054, 8055 

Typical Dark Current and EADCI Characteristics 
8053 8054 8055 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE ( E ). 

DYNODE NO .1-TO-CATHODE VOLTS• 1/6 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS• 1/12 E 
ANODE-TO-DYNODE-NO.10 VOLTS • 1/12 E 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870. K 

TUBE TEMPERATURE • 22• C 
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8053, 8054, 8055 

• 

• 

• 

e 

Typical Effect of Magnetic Field 
on Anode Current 

8053 

DYNODE No. I-TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 125 
ANODE-TO-DYNODE No .I0 VOLTS • 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNO0E-No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNET C FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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20 

92C5 - 1123502 

DYNODE No. I- TO- CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 125 
ANODE-TO-DYNODE No.I0 VOLTS • 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 

BE TWEEN 50 AND 100 PER CENT OF DYNODE-No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE 
CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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8053, 8054, 8055 

Typical Effect of Magnetic Field 
on Anode Current 

8054 
DYNODE No - TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS . 125 - 
ANODE- TO-DYNODE-No.10 VOLTS • 125 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNOOE-No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POS TIONED APPROX I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE 

R
E
L
A
T
I
V
E
 
A
N
O
D
E
 
C
U
R
R
E
N
T
 

•
 
a
.
5
 

P
4
 
•
 
a
 
0
1
§
1
 

DYNoim . 
NO.,_ 

ro -cesoot 

3o0 
oo 

-0o 

15 

MAGNETIC FIELD INTENSITY- GAUSS 

92CH,0134IIII3 

8054 

DYNODE No .I-TO-CATHODE VOLTS • AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS • 125 
ANODE- TO- DYNODE No. 10 VOLTS • 125 
FOCUSING- ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE- No. I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POS TIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE 

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE. 
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8053, 8054, 8055 

Typical Effect of Magnetic Field 
on Anode Current 

8055 

DYNOCE No.I-TO-CATHODE VOLTS.AS INDICATED 
EACH SUCCEEDING DYNODE- STAGE VOLTS.125 
ANODE-TO-DYNODE-No.10 VOLTS . 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. 1 FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE. 
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20 
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DYNODE No.1-TO- CATHODE VOLTS AS INDICATED 
EACH SUCCEEDING DYNODE - STAGE VOLTS . 125 
ANODE - TO-DYNODE-No.10 VOLTS . 125 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE 
BETWEEN 50 AND 100 PER CENT OF DYNODE-No.I POTENTIAL 
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM 
ANODE CURRENT. 

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE 
POSITIONED APPROX. I FOOT FROM CENTER OF TUBE FACE. 

MAGNETIC FIELD  PERPENDICULAR TO MAJOR AXIS OF TUBE.  
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8053, 8054, 8055 

Spectral Energy Distribution of 2870°K Light 
Source After Passing Through Indicated Filter 

8053 8054 8055 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 
2870 K SOURCE AFTER PASSING THROUGH BLUE 
FILTER (CORNING CS. No.5-58 POLISHED TO 1/2 
STOCK THICKNESS) 
MAXIMUM FILTER TRANSMISSION OCCURS AT 
4300 ANGSTROMS AND IS 60 PER CENT 
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8053, 8054, 8055 

Typical Spectral Response Characteristics 
8053 
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8053, 8054, 8055 

Typical Spectral Response Characteristics 
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8053, 8054, 8055 

Typical Spectral Response Characteristics 
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8092A 

lmuge Orthicon 
FIELD MESH MAGNETIC FOCUS 
SEMICONDUCTIVE TARGET MAGNETIC DEFLECTION 

For Low-Light- Level Studio and Remote Color ( Scene 
illumination-40 fc or less) and Black-and-White 
(Scene illumination--as low asl fc)TVPickup Service 

DATA 

General: 

for Unipotentill C+thode: 
4j1,1 f)C1   6.3 t 10% volts 

Current at 6.3 volts   6.6 dIltp 

Direct Inlereleclr2,1c, Cnparitanço: 
Anode tu all other electrodes .. 12 Pf 

Spectral Pespons- S-10 
Wavelength of Maximum Response  4500 + 300 angstroms 
Photocathode, Semitransparent: 

Rectangular image ( 4 x3 aspect ratio): 
Useful size of  1.8" max. diagonal 

Note: The size of the optical image focused on the 
photocathode should be adjusted so that its maximum 

diagonal does not exceed the specified value. The 

corresponding electron imageonthe target should have 

a size such that the corners of the rectangle just 

touch the target ring. 
Orientation of. . Proper orientation is obtained when 

the vertical scan is essentially parallel tothe plane 

passing through center of faceplate and pin 7 of the 

shoulder base. 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   15.20" ± 0.25" 
Greatest Diameter of Bulb   3.00" ± 0.06" 
Minimum Deflecting-Coil Inside Diameter   2-3/8" 
Deflecting Coil  Cleveland Electronics, 

Pao No.0Y-la, or equivalent 
Deflecting Coil Length   5" 
Focusing Coil  Cleveland Electronics, 

Part No.OF-2a, or equivalent 
Focusing Coil Length  10" 
Alignment Coil  Cleveland Electronics, 

Part No.0A-3 a, or equivalent 
Alignment-Coil Length   15/16" 
Photocathode Distance Inside End of Focusing Coil .   . 1/2" 
Operating Position. . . The tube should never be operated in 

a vertical position with the diheptal-base end up nor 

in any other position where the axis of the tube with 

the base up makes an angle of less than 20 0 with the 
vertical. 

Weight ( Approx.)   llb Faz 
Socket  Cinch Part No.3M14b, or equivalent 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8092A 

Shoulder Base Keyed Jumbo Annular 7- Pin 
BOTTOM VIEW 

Pin 1 - Grid No.fl 
Pin 2 - Photocathode 
Fin 3 - Do Not Use 
Pin 4 - Do Not Use 

Pin 5 - Grid No.5 
Pin 6 - Target 
Pin 7 - Do Not Use 

End Base  Small-Shell Diheptal 14- Pin 
(JEDEC No.814-45) 

Ma 

Pin 1 _ Heater 
Pin 2 - Grid No.4 h 

Field Mesh 
Pin 3 -Grid No.3 
Pin 4 - Do Not Use 
Pin 5 - Dynode No.2 
Pin 6 - Dynode No.4 
Pin 1 - Anode 
Pin 8 - Dynode No.5 
Pin 9 - Dynode No.3 
Pin 10 - Dynode No.1, 

Grid No.2 
Pin 11 - Do Not Use 
Pin 12 - Grid No.1 
Pin 13- Cathode & 

Suppressorc 
Pin 14 - Heater 

MUM 

EOM VIEW 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 
WHITE INDEX LINE 

ON FACE 

and M)nirs.um Ratings, Absolute-Maximum Values: 

Voltage   .)50 max. volts 
Illumination  50 max. fc 

OPERATING TEMFERAiOht: 
Of any part of bulb .... 
Of bulb at large end of tube 

(Target section)   
TEMPERATURE DIFFERENCE: 
Between target section and any 

part of bulb hotter than 
target section  5 max. °C 

GRID-No.6 VOLTAGE   -550 max. volts 
TARGET VOLTAGE: 

Positive value  
Negative value  

GRID-No.5 VOLTAGE 
GRID-No.4 VOLTAGE 
GRID-No.3 VOLTAGE 
GRID-No.2 A DYNODE No.1 VOLTAGE  350 max. volts 
GRID-No.1 VOLTAGE: 

Negative bias value   125 max. volts 
Positive bias value   0 max. volts 

VOLTAGE PER MULTIPLIER STAGE  350 max, volts 
ANODE-SUPPLY VOLTAGEd   1350 max. volts 

55 max. 

C min. 

10 max. volts 
10 max. volts 

150 max. volts 
300 max. volts 
400 max. volts 

• 

• 

• 

oc 0, 
• 

• 

• 
RADIO CORPORATION OF AMERICA 
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8092A 

PEAK HEAIER-CATMODE VOLTAGE: 
Heater negative with 

respect to catnode 
Heater positive with 

respect to cathode  vu 

Typical Operating Values:e 

Photocathode Voltage 
(Image Focus) f   -400 

Grid-Not Voltage 
IAcceleratorl - Approx. 7o-'' 
Photocathode voltage   

Target-Cutoff Voltageg   
, (.1tid-No».) Vultag, llJeccIrntor/. . n to 12' vi-1 t', 

Grid-No.4 Voltage ( Beam Focus. if. 140 to 180 volt , 
Grid-No.3 Voltageh   22r_, to. 33(' “T.Lth 
(rid-No.) 8 Dynode-No.I Voltage. . . 300 volts 
Grid-No.1 Voltage for Picture Cutoff -45 to -115 volts 
Ovnode-No:2 Voltage  600 volts 
Dynode-th.. -3 V511-yr  dOo 

1000 vvoo tt:I Dynode-No.4 Voe  
Dynode-No.5 Voltage  1200 volts 
Anode Voltage   1250 volts 

Minimum Peak-to-Peak 
Blanking Voltage   5 volts 

Field Strength at Center of 
Focusing Coil i   75 gausses 

Field Strength of Alignment Coil 0 to 3 gausses 

Performance Data: 

With conditions shown under Typical Operating Val-
ues and with camera lens set to bring the picture 
highlights one stop above the "knee" of the accom-
panying Basic Light- Transfer- Characteristic Curve 

Min. Typical Wax. 

Cathode Radiant Sensi-
tivity at 4500 
angstroms   - 0.033 - aiw 

Luminous Sensitivity  40 65 m a/lm 

Anode Current (DC)   _ 30 - ea 
Signal-Output Current 

(Peak to Peak)   _ 5 

Ratio of Peak-to-Peak 
Highlight Video-Signal 
Current to RMS Noise 
Current for Bandwidth 
of 4.5 Mc   _ 37:1 

Photocathode Illumination 
at 28700 K Required to 
bring Picture High-
lights one stop above 
the " Knee" of Light 
Transfer Characteristic 0.007 - fc 

ea 

RADIO CORPORATION OF AMERICA 
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8092A 

Peak- to-Peak Wesponse to 
Square-Wave Test Pattern 
at 400 TV Lines rPr 
Picture Height Per 
cent of large-arpa 
black to large-area 
whitelk  55 

a Made by Cleveland Electronics Inc., 197. East 61st Street. Cleveland. 
Ohio, 

b ' by Cincr' Man if Company, 1026 South Homan Avenue, Chicago 
, Illinois.  

suppressor grid connected to the cathode and the field-mesh grid 
eonneCted to grid No.0 are not given as numbered grids in order to 
conform with industry practice of associating functional camera control 
knobs with specific grid numbers. For example beam- focus control is 
generally associated with knob identified asG4 example, No..), regardless 
of its position with respect to the cathode. 

uynode-voltage values are shown under Typical Operatine Patries. 

e with 80924 Operated in RCA- Tx- 11 or - 1K-31 camera. Other cameras may 
require slightly different voltage ranges. 

Adjust for best focus. 

g Normal settinj of target voltage is 02 volts from target cutoff. The 

h 
target supply voltage should On adjustable from -3 to 5 volts. 
, 

Adjuta to give the most uniformly shaded picture near maximum signal. 

' Direction of current ahould be such that a north- seeking pole is at-
tracted to the image end of the focusi vi coil. with indicator lucated 
outside of and at the image end of the focusing coil. 

Measured with amplifier having flat frequency response. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 
OF PHOTOSENSITIVE DEVICE HAVING S- I0 RESPONSE 

is shown at front of this Section 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. .I. 
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• 

--3eos.c* 
MA. f .135 _•:Ciej 

-f 
2.56 
t.06 

L .425 
1.025 

.040 
1.002 DIA. 
6 PINS 

— JUMBO 
ANNULAR 

7- PIN BASE 

1520 

±.25 

2.00 6.04 

BASE 
JEDEC GROUP 5 
N1 B14-45 

38.5.110 .093 11203 

ENLARGED BOTTOM VIEW  

DIMENSIONS IN INCHES 

92CM- I0154R2 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS- MATCHED 
AREA IS FLAT / 1'315 "eiN. 

/ 1.185 R. MAX. 

SEE NOTE 1 .5 MIN. 

NOTE 1: DOTTED AREA IS FLAT OR 

EXTENDS TOWARD DIHEPTAL-BASE 

END OF TUBE BY 0.060" MAX. 

ANNULAR BASE GAUGE 

ANGULAR VARIATIONS BETWEEN 

PINS AS WELL AS ECCENTRICITY 

OF NECK CYLINDER WITH RESPECT 

TO PHOTOCATHODE CYLINDER ARE 

HELD TO TOLERANCES SUCH THAT 

PINS AND NECK CYLINDER WILL 

FIT FLAT-PLATE GAUGE WITH: 

a. SIX HOLES HAVING DIAMETER 

OF 0.065" ± 0.001" AND ONE 

HOLE HAVING DIAMETER OF 

0.150" ± 0.001". ALL HOLES 

HAVE DEPTH OF 0.265" ± 

0.001". THE SIX 0.065" 

HOLES ARE ENLARGED BY 45 ° 

TAPER TO DEPTH OF U.047". 

ALL HOLES ARE SPACED AT 

ANGLES OF 51 ° 26' ± 5' ON 

CIRCLE DIAMETER OF 2.500" 

± 0.001". 

b. SEVEN STOPS HAVING HEIGHT 

OF 0.187" ± 0.001", CENTER-

ED BETWEEN PIN HOLES, TO 

BEAR AGAINST FLAT AREAS OF 

BASE. 

c. RIM EXTENDING OUT A MINI-

MUM OF 0.125" FROM 2.812" 

DIAMETER AND HAVING HEIGHT 

OF 0.126" ± 0.001". 

8. NECK-CYLINDER CLEARANCE 

HOLE HAVING DIAMETER OF 

2.200" ± 0.001". 

RADIO CORPORATION OF AMERICA 
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BASIC LIGHT-TRANSFER CHARACTERISTIC 

T
Y
P
I
C
A
L
 
S
I
G
N
A
L
 
O
U
T
P
U
T
-
 M
I
C
R
O
A
M
P
E
R
E
S
 

4 

ILLUMINATION: TUNGSTEN LIGHT, DAY— 
LIGHT, OR WH TE FLUORESCENT. 

FOR SMALL—AREA HIGHLIGHTS. 

10 
el  
6 

4 

4 

0.1 
2 4 6 6 46 8 2 4 6 à 4 

0.00001 0.0001 0 001 001 0 I 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—POOTCANDLEG 
92C5-12066 

e é 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



8134/4811 

Vidicon 
For Color Television Film Pickup Service 

• Electrostatic- Focus, Magnetic- Deflection 

• Low-Power "Dark Heater" -- 0.6 Watt 
• Separate Mesh Connection 
• Precision Outer- Diameter Glass Bulb 
• Tested to Stringent Signal Uniformity Specifications 

General Data 

Dimensions   See Dimensional Outline 

Direct lnterelectrode Capacitancea: 

Target to all other electrodes   5 pF 

Focusing Method   Electrostatic 

Deflection Method   Magnetic 

Heater Power   0.6 

Maximum Useful 0  375 x 0.5 in 

Picture Size   (12.70 x 9.52 mm) 

Orientation of Quality Rectangle: 

Proper orientation 

is obtained when the horizontal scan 

is essentially parallel to the 

straight sides of the masked portions 

of the faceplate. The straight sides 

are parallel to the plane passing 

through the tubes and short 

axis index pin. 

Base   Small- Button Ditetrar 8- Pin (JEDEC No. E8-11)' 

Socket   Cinchif 

No. 133-98-11-015, 
or equivalent 

Weight 2  8 ( 79.5 g) oz 
Operating Position   Any 

Deflection Alignment Assemblyc Cleveland 
Electronics No. 
VYA-300, or equivalent 

EfUC2J Electronic 
Components 

DATA 1 
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8134/ 4811 

Maximum Ratings, Absolute- Maximum Values:d 

Grid-No.6 & 3 Voltagee. 1350 V 

Grid-No.5 Voltage  1000 V 

Grid-No.4 Voltage   400 V 

Grid-No.2 Voltage f   850 V 

Grid-No.1 Voltage: 

Negative bias value   300 V 

Positive bias value   O V 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode .   125 V 

Heater positive with 

respect to cathode 10 V 

Heater Voltage   6.3 ± 5% V 

Target Voltage   125 V 

Target Dark Current   0.20 PA 

Peak Target Current9   0 60 PA 
Faceplate: 

Illuminationh  5000 fc 

Temperature   71 OC 

Typical Operation and Performance Data 

Grid-No.6 ( Decelerator) 

& 3 Voltagee  750 V 
Grid-No.5 Voltagee  325 to 450 V 

Grid-No.4 ( Beam-Focus 
Electrode) Voltage .  90 to 150 V 

Grid-No.2 ( Accelerator) 

Voltage f   300 V 

Grid-No.1 Voltage 

(For Picture Cutoff) i   45 to 100 V 
Signal-To-Noise Ratio 

(Approximate)m  300.1 
Typical Resolution: 

Center   700 TV Lines 

Electronic 
Components 

DATA 1 



8134/ 4811 

Limiting Resolution: 
Center horizontal   500 ( min ) TV Lines 

Center vertical   400 ( min I TV Lines 

Amplitude Response to 400 
TV Line Square-Wave Test 
Pattern at Center of Picturet 30 

Average "Gamma" of Transfer 
Characteristic 0  65 

Lag-Per Cent of 
Initial Value of Signal-Output Current 
1/20 Second after Illumination 
is Removedn   20 

Typical Sensitivity 

Faceplate Illumination   4 fc 

Target VoltagePA   15 to 30 V 

Dark Currenttlf 0  010 µA 

Signal Output Current 
(Typical)s   0 30 µA 

Notes 

a This capacitance, which effectively is the output impedance of 

the vidicon, is increased when the tube is mounted in the de-

flecting-yoke assembly. The resistive component of the output 

impedance is in order of 100 megohms. 

b Made by Alden Products Co., 9140 North Main St., Brockton 64, 

Massachusetts. 
b' Made by Cinch Manufacturing Co., 10265. Homan Ave., Chicago 

24. Illinois. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, Ohio 44087. 

e Grid-No.6 & 3 voltage must always be greater than grid-No.5 

voltage. The maximum voltage difference between these elec-

trodes, however, should not exceed 800 volts. The recommended 

ratio of grid-No.5 to grid-No.6 & 3 voltage is 6/10 to 5/10; best 

geometry being provided when the ratio is 6/10, and most uni-

form signal output when the ratio is 5/10. The operator should 

select the ratio within this range which provides the desired per-

formance. 

71CPA Electronic 
Components 

DATA 2 
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8134/ 4811 

The power dissipation at grid No.2 should not exceed one watt, 

a condition normally met when the tube is operated at the 

specified maximum grid-No.2 rating and when the specified peak 

target current rating is not exceeded. However, if the vidicon is 

operated continuously with grid-No.1 voltage near or approach-

ing zero bias, grid-No.2 voltage should not exceed 350 volts dc 

maximum. 

Video amplifiers must be designed properly to handle target cur-

rents of this magnitude to avoid amplifier overload or picture 

distortion. 

h For condition where "white light" is uniformly diffused over 

entire tube face. 

With no blanking voltage on grid No.1. 

m Measured with high-gain, low- noise, cascode-input-type amplifier 

having bandwidth of 5 MHz and a peak signal-output current of 

0.35 microampere. Because the noise in such a system is pre-

dominately of the high- frequency type, the visual equivarent sig-

nal-to-noise ratio is taken as the ratio of the highlight video-

signal current to rms noise current, multiplied by a factor of 3. 

n For initial signal-output current of 0.2 microampere and a dark 

current of 0.02 microampere. 

P Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered. 

cl The target voltage for each vidicon must be adjusted to that 

value which gives the desired operating dark current. 

r The deflecting circuits must provide extremely linear scanning 

for good black- level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning veloc-

ity produces a black- level error in direct proportion to the change 

in scanning velocity. 

s Defined as the component of the highlight target current after 

the dark-current component has been subtracted. 

This typical capability may be limited by conditions external to 

the tube such as test pattern material, optics and/or yoke. 

73M1 Electronic Components 
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Basing Diagram ( Bottom View) 

TARGET 

G3 G2 

G4 G5 

sl 

SHORT 
PIN 
IC 

7 

DIRECTION OF LIGHT 
INTO FACE END OF TUBE 

8LN 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 3: Grid No.4 

Pin 4: Grids No.3 

& No.6 

Pin 5: Grid No.2 

Pin 6: Grid No.5 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin: 

Internal Connection — 

Make No Connection 

Min Electronic Components 
DATA 3 
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8134/4811 

Dimensional Outline 

V-
1125± 010 
(28.58±.25) .835 ± 035 
DIA. (21.21 ± .89) 

.050 
11.2711 

.175 T 
14.451 

825! 10 
1158.7 ± 2 

820S-11692Ra 

MASKED PORTION 
OF FACE 
(NOTE 11 

FACEPLATE 
(NOTE 31 

METAL 
TARGET 
FLANGE 

Dimensions are in inches unless 
otherwise stated. Dimensions in 
parentheses are in millimeters and 
are derived from the basic inch 
dimensions 11 inch = 25.4 mm). 

1.025 ± .003 
(26441.08) 

.375 
19.521 
(NOTE 2/ 

- f 
BASE 
JEDEC No.E8-11 

Note 1 — Straight sides of masked portions are parallel to the plane 

passing through tube axis and short index pin. 

Note 2 — Within this distance, diameter of bulb is 1.025" + 0.003" 

— 0.030". Tube is acceptable regarding camber when it 
can be inserted into a 1"-long cylinder gauge which has 
an inner diameter of 1.0280" + 0.0011" — 0.0000". The 

gauge must pass along the tube length from the base to 

the metal target flange. 

Note 3 — Faceplate is Corning No.7056 glass having a thickness of 

0.094" ± 0.012". 

Mel Electronic 
Components 

DATA 3 
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• 

• 

• 

• 

• 

• 

Recommended Location of Deflecting Yoke 

and Alignment Coil to Obtain Optimum 

Geometry and Optimum Output Signal 

Uniformity 

HORIZONTAL AND 
VERTICAL DEFLECTING COILS 7 

11: 

L_ 
1-2 

TWO CONCENTRIC 
MAGNETIC SHIELDS 

Typical Range of Dark Current 

ALIGNMENT 
COIL 

to 

(APPROX I 

END OF 
ELECTRON GUN 

921.5 2134 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER.0 375 It 05 
FACEPLATE TEMPERATURE. 30•C APPROX. 
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ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER 
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8134/4811 

Typical Spectral Sensitivity Characteristic 

INPUT RADIANT POWER ADJUSTED TO OBTAIN I '-
EQUAL VALUES OF SIGNAL — OUTPUT CURRENT 

AT ALL WAVELENGTHS 
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Vidicon 
• For Color Television Film Pickup Service 

• Electrostatic- Focus, Magnetic- Deflection 

• • Low-Power "Dark Heater" — 0.6 Watt 

• Separate Mesh Connection 

• Precision Outer- Diameter Glass Bulb 

• Tested to Stringent Signal Uniformity Specifications 

General Data 

Dimensions   See Dimensional Outline 
Direct Interelectrode Capacitancea 

Target to all other electrodes   11 
Focusing Method   Electrostatic 
Deflection Method   Magnetic 
Heater Power 0.6 
Maximum Useful Picture Size 06x0,8 

(15.24 x 20.32 mm) 

Orientation of Quality Rectangle: 
Proper orientation is obtained when 
the horizontal scan is essentially 
parallel to the straight sides of the 
masked portions of the faceplate. 
The straight sides are parallel to the 
plane passing through the tube axis 
and short index pin. 

Base   

Socket 

Weight 
Operating Position   
Deflection Alignment Assemblyc   

pF 

Small-Button Super 
Ditetrar 8-Pin (JEDEC 
No. E8-78) 
'Aldenb No.208-SP EC. 
or equivalent 
11 ( 312.4 g) 
Any 
Cleveland Electronics 
No.15VY A-333, or 
equivalent 

02 

fliCEM Electronic Components 
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8480/4810 

Maximum Ratings, Absolute-Maximum Values:d 

Grid-No.6 & 3 Voltagee   1500 V 

Grid-No.5 Voltage   1500 V 

Grid-No.4 Voltage   500 V 

Grid-No.2 Voltagef   750 V 

Grid-No.1 Voltage: 

Negative bias value   300 V 

Positive bias value   O V 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 125 V 

Heater positive with respect to cathode 10 V 

Heater Voltage   6.3 ± 5% V 

Target Voltage   125 V 

Target Dark Current   0.25 PA 

Peak Target Current')   0.60 

Faceplate: 

Illuminationh   5000 fc 

Temperature   71 OC 

Typical Operation and Performance Data 

Grid-No.6 ( Decelerator) & 3 Voltagee  1400 V 

Grid-No.5 Voltagee   700 to 840 V 

Grid-No.4 ( Beam-Focus Electrode) Voltage 230 to 260 V 

Grid-No.2 ( Accelerator) Voltagef   300 V 

Grid-No.1 Voltage ( For Picture Cutoff)' • —45 to — 100 V 
Signal-To-Noise Ratio (Approximate)m   300:1 

Typical Resolution: 

Center   1400/1200 TV Lines 

Corner   1000 

MCEIT Electronic Components 
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Amplitude Response to 400 TV Line 
Square-Wave Test Pattern at Center 
of Picturet   60/55 

Average "Gamma" of Transfer 
Characteristic   0.65 

Lag Per Cent of Initial Value of 
Signal-Output Current 1/20 Second 
after Illumination is Removedn   25 

Typical Sensitivity 

Faceplate Illumination   10 fc 

Target Voltagelp.c1 15 to 45 V 

Dark Currentqf 0  010 µA 

Signal Output Current (Typical)s   0.30 µA 

Notes 

a This capacitance, which effectively is the output impedance of 

the vidicon, is increased when the tube is mounted in the de-

flecting-yoke assembly. The resistive component of the output 

impedance is in order of 100 megohms. 

b Made by Alden Products Co., 9140 North Main St., Brockton 64, 

Massachusetts. 
b' Made by Cinch Manufacturing Co., 1026S. Homan 

Ave., Chicago 24, Illinois. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, Twins-

burg, Ohio 44087. 

e Grid-No.6 & 3 voltage must always be greater than grid-No.5 

voltage. The maximum voltage difference between these elec-

trodes, however, should not exceed 800 volts. The recommended 

ratio of grid-No.5 to grid-No.6 & 3 voltage is 6/10 to 5/10; best 

geometry being provided when the ratio is 6/10, and most uni-

form signal output when the ratio is 5/10. The operator should 

select the ratio within this range which provides the desired per-
formance. 

The power dissipation at grid No.2 should not exceed one watt, 

a condition normally met when the tube is operated at the 

specified maximum grid-No.2 rating and when the specified peak 

target current rating is not exceeded. However, if the vidicon is 

operated continuously with grid-N0.1 voltage near or approach-

ing zero bias, grid-No.2 voltage should not exceed 350 volts dc 

maximum. 

DUC2/f 1 Electronic Components DATA 2 6-72 



8480/4810 

9 Video amplifiers must be designed properly to handle target cur-

rents of this magnitude to avoid amplifier overload or picture 

distortion. 

h For condition where "white light" is uniformly diffused over 

entire tube face. 

With no blanking voltage on grid No.1. 

ns Measured with high-gain, low-noise, cascode-input-type amplifier 

having bandwidth of 5 MHz and a peak signal-output current of 

0.35 microampere. Because the noise in such a system is pre-

dominately of the high-frequency type, the visual equivalent sig-

nal-to-noise ratio is taken as the ratio of the highlight video-

signal current to rms noise current, multiplied by a factor of 3. 

n For initial signal-output current of 0.2 microampere and a dark 

current of 0.02 microampere. 

P Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered. 

q The target voltage for each vidicon must be adjusted to that 

value which gives the desired operating dark current. 

r The deflecting circuits must provide extremely linear scanning 

for good black-level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning veloc-

ity produces a black- level error in direct proportion to the change 

in scanning velocity. 

s Defined as the component of the highlight target current after 

the dark-current component has been subtracted. 

This typical capability may be limited by conditions external to 

the tube such as test pattern material, optics and/or yoke. 

ERCOM Electronic Components 
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Basing Diagram ( Bottom View) 

G 

04 G 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT 
INTO FACE END OF TUBE 

8MD 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 3: Grid No.4 

Pin 4: Grids No.3 & No.6 

Pin 5: Grid No.5 

Pin 6: Grid No.2 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin: 

Internal Connection — 

Make No Connection 
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Dimensional Outline 

139-.01 
(40 391.25) 1001 05 

Di& ( 254,1 

085 010 
(— ( 2.16 1 . 25) 

I u — 

10.250 1.125 
(260.41 3.21 

.125— 
(3 2) 

t_ 
.75 

• ( 19.1) 
(SEE NOTE 2) 

JEDECBC. EE8-78 

92CS - 1254891 

Dimensions are in inches unless otherwise stated. Dimensions in 
parentheses are in millimeters and are derived from the basic inch 

dimensions ( 1 inch = 25.4 mm). 

Note 1 — Straight sides of masked portions are parallel to the plane 

passing through tube axis and short index pin. 
Note 2 — Within this area the minimum bulb diameter dimension 

does not apply. 
Note 3 — Faceplate thickness is 0.135" ± 0.005". 

MASKED PORTION 
OF FACE 

(SEE NOTE I) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

1.500 ± .005 
(38.)0.131 

DIA. 
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Recommended Location of Deflecting Yoke and 

Alignment Coil to obtain Optimum Geometry • and Optimum Output Signal Uniformity 

• 

• 

r«%/ ERTI I.CrIger_M-TIANNGD COILS 
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MAGNETIC 
SHIELDING 

92CS - 17349R. 

Typical Range of Dark Current 
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Typical Persistence Characterisitcs 
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Light Transfer Characteristics 
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Typical RCA Type I Spectral Response 
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8507A 

Vidicon 
1- Inch Diameter 

Magnetic Focus Magnetic Ueflection 
High- Resolution Type Having High Sensitivity and Low Lag 

For Live Scene and Film Pickup in Black-and- White 
and Color TV Cameras 

The 8507A is unilaterall‘ interchangeable with the 8507 

GENERAL 
Heater, for Unipotcntial Cathode• 

Voltage (AC or DC)   6.3 + 10% V 
Current at 6.3 volts   0.6 A 

Direct lnterelectrode C apac itance: ° 
Target to all other electrodes   4.6 pF 

Spectral Response   See Typical Spectral Sensitivity 
Characteristic Photoconductive Layer: 

Maximum useful diagonal of 
rectangular image (4 x 3 

aspect ratio) 0  62 in 
Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the face-
plate. The straight sides are parallel to the plane passing 
through the tube axis and short index pin. The masking is 
for orientation only and does not define the proper scanned 
area of the photoconductive layer. 

Focusing Method   Magnetic 
Deflection Method   Magnetic 
Overall Length  6.250"± 0.125" 
Greatest Diameter   1.125"± 0.010" 
Bulb  T8 
Base   Small-Button Ditetrar 8-Pin, 

(JEDEC No.E8-11) 
Socket   Cinch' No.54A18088, or equivalent 
Deflecting Yoke-Focusing Coil-

Alignment Coil Assembly . . . . Cleveland Electronics" 
No.VYFA-355-2, or equivalent 

Operating Posit ion   Any 
Weight ( Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltage f   1000 max. V 
Grid-No.3 Voltage f   1000 max. V 
Grid-No.2 Voltage  350 max. V 
Grid-No.1 Voltage: 

Negative bias value   150 max. V 
Positive bias value  0 max. V 

Electronic 

Components 
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8507A 

Peak Heater-Cathode Voltage: 
Heater negative with 

respect to cathode   125 max. 
Heater positive with 

respect to cathode   10 max. V 
Target Voltage   100 max. V 

Dark Current   0.25 max. µA 
Peak Target Currentg   0.75 max. µA 
Faceplate: 

Illumination'   5000 max. fc 
Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of I/2" x 3/8" — 
Faceplate temperature of 30° to35° C 
and Standard TV Scanning Rate 

Low- H igh-
Voltage Voltage 
Mode Mode 

Grid-No.4 (pecelerator) 
Voltage'   500 900 V 

Grid-No.3 ( Beam-Focup 
Electrode) Voltage'. . . 300 540 V 

Grid-No.2 ( Accelerator) 
Voltage   300 300 V 

Grid-No.1 Voltage for 
Picture Cutoff i —65 to —65 to V 

—100 —100 
Average "Gamma" of 

Transfer Characteristic 
for signal-output current 
between 0.02 µA and 
0.2 µA   0.65 0.65 

Visual Equivalent Signal-
to-Noise Ratio 
(Approx.) K  300:1 300:1 

Lag— Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
After Illumination is 
Removed r"  20 20 

Minimum Peak-to-Peak 
Blanking Voltage: 
When applied to grid 
No.1   75 75 

When applied to 
cathode   20 20 V 

Electronic DATA 1 
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Limiting Resolution: 
At centerof picture . . . 1000 1100 TV lines 
At corner of picture , . 600 700 TV lines 

Amplitude Response to 
a 400 TV Line Square — 
Wave Test Pattern at 
Center of Picture's. . . 50 60 

Field Strength at Center 
of Focusing Coil. . . 40 4 58 ± 4 G 

Peek Deflecting- Coil 
Current: 
Horizontal  180 250 mA 
Vertical   33 45 inA 

Field Strength of 
Adjustable Alignment 
Coilq   0 to 4 0 to 4 G 

High-Sensitivity Operation — 
0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   0.1 fc 

Target Voltage,'  30 to 60 V 
Dark Current   0.10 pA 
Signal-Output Current:" 

Typical   0.1 µA 

Average-Sensitivity Operation — 
1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   1.0 fc 

Target Voltae r,s  20 to 40 V 
Dark Current'   0.02 µA 
Signal-Output Current:" 

Typical   0.2 µA 

High-Light Level Operation — 
10 Footcandles on Faceplate 

Faceplate Illumination 
(Highlight)   10 fc 

Target Voltage"  10 to 22 V 
Dark Current' 0  005 µA 
Signal-Output Current:"   

Typic al   0.3 µA 
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8507A 

° This capacitance, which effectively is the output impedance 
of the 8507A,is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

h Made by Cinch Manufacturing Corporation, 1026 S. Homan 
Avenue, Chicago 24, Illinois. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, Ohio 44087 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

Grid-No.4 voltage must always be greater than grid-No.3 

voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

g Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where "white light" is uniformly diffused 
over entire tube face. 

I With no blanking voltage on grid No.l. 

lc Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 

ratio of the highlight video-signal current to rias noise 
current, multiplied by a factor of 3. 

"I For initial signal-output current of 0.3 microampere and a 
dark current of 0.02 microampere. 

^ Amplitude response is the signal amplitude from a given 

TV line number ( fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency ( large-

MCOM Electronic DATA 2 
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area) picture element. In practice, the large-detail referenue 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-
tube faceplate. 

P The polarity of the focusing coil should be such that a 
north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

q The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches from the face 
of the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

r The target voltage for each 8507A must be adjusted to that 
value which gives the desired operating dark current. 

Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 
encountered. 

t The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct 
proportion to the change in scanning velocity. 

Defined as the component of the highlight target current 
after the dark-current component has been subtracted. 

BASING DIAGRAM (Bottom View) 
8M E 

Pin 1: Heater 
TARGET 

Pin 2: Grid No.1 IC é G2 

Pin 3: Grid No.4 
G 

Pin 4: Internal Connection — G4 3 

Do Not Use 
Pin 5: Grid No.2 G 

Pin 6: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater H SHORT 

PIN 
Flange: Target lc 
Short Index Pin — Internal Connection— DIRECTION OF LIGHT 

Make No Connection INTO FACE END OF TUBE 
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Spurious Signal Test 

Fig.1 

This test is performed using a uniformly diffused 
white test pattern that is separated into two zones as 
shown in Fig.l. The 8507A is operated under the condi-
tions specified under Typical Operation and Performance 
Data with the lens adjusted to provide a target current 
of 0.3 microampere. The tubes are adjusted to provide 
maximum picture resolution. Spurious signals are evalu-
ated by size which is represented by equivalent num-
bers of raster lines in a 525 TV line system. Allowable 
spot size for each zone is shown in Table 1. To be 
classified as a spot, a contrast ratio of 1.5:1 must exist 
for white spots and 2:1 for black spots. Smudges, streaks, 
or mottled and grainy background must have a contrast 
ratio of 1.5:1 to constitute a reject item. 

Table 1 
For scanned area of 1/2" x 3/8" 

Equivalent 
Humber of 

Roster Lines 
Zone 1 

Allowed Spots 
Zone 2 

Allowed Spots 

over 1 0 0 

4 but not 
including 3 0 1 

3 but not 
including I 2 3 

I or less e a 

Minimum separation between any 2 spots greater than 1 raster 
line is limited to 16 raster lines. 

•Spots of this size are allowed unless concentration causes 
a smudged appearance. 
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DIMENSIONAL OUTLINE 

- 
1.125 .835 
±.010 ±.035 
DIA. 

FACEPLATE 
- .050 (NOTE 2) 
1  

.125 

6.250 
±. 25 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 

- FLANGE 

+.030 
20  

DIA 

BASE 
JEDEC N..E15-11 

DIMENSIONS IN INCHES 

92C5-12251 

Note 1: Straight sides of masked portions are parallel to the 
plane passing through tube axis and short index pin. 

Note 2: Faceplate glass is Corning No.7056 having a thickness 

of 0.094"± 0.012". 
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RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS 

To obtain lI in irn um beam-lunding, crror 

3 
16 
11 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

2; 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS-i2242R, 

Dimensions in Inches 

Note: Cross-hatching indicates wound portion of focusing coil. 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER . 1/2" It 3/8' 
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LIGHT TRANSFER CHARACTERISTICS 

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED ARCA OF PHOTOCONDUCTIVE LAYER . 1/ 2" 3/9" 
FACEPLATE TEMPERATURE-30C APPROX. 
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TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC 

FOR EQUAL VALUES OF SIGNAL—OUTPUT , t  
CURRENT AT ALL WAVELENGTHS. 

SIGNAL— OUTPUT MICROAMPERES FROM   

DARK CUR R ENT (mICROAMPERES1.0.02 .. 2. . 
SCANNED AREA OF I/2"113/13" * 0.02 :I::  

- .............  
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cc 
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0.040 
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3000 4000 5000 6000 7000 
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wt.% z 0 -J 
w • 0 ea 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES = 0.3 

SCANNFD AREA OF PHOTOCONDUCTIVE LAYER = 1/2" 3/8" 

FACEPLATE TEMPERATURE 30° C APPROX. 
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HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIQ4AL MICROAMPERES • 0 40 

DARK CURRENT (MICROAMPERES) • 0 02 

TEST PATTERN: TRANSPARENT SLANT-LINE BURST. 
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*Amplituderesponse measured using the RCA P200 slant-line 

burst pattern with horizontal center response balanced on 

the 400 line chevrons. 
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8521 

Vidicon 
• MAGNETIC FOCUS I- I/2" Diameter MAGNETIC DEFLECTION 

For Rlack-and-White Pickup in Industrial 
Closed-Circuit TV Systems Requiring Limit-
ing Resolutions of more than 200 TV Lines 

General: 

Hegtor, for Unipotential Cathode: • Voltage i4C or DC) 
Current at heater volts . 6.3  ".} . 101 volts 

lifts 
Direct Inlet-electrode Capacitance:a 

L. di' Uth.r.q- ',.. 1 t,t , Ude'.,  0 Í. 

Spenrii Response  doe Accompany ny Curve 
Photoconductive Layer: 

Y-iximie useful diagona l of rectangular 

• Fs image ( 4 x 3 aspect rat 0)b c•iiing Method  agrelin 
Deflection & Meth   1" 

 Magnetic 
O,oal 7 : ehgth 7  75" . n.25" 
àreatest C,ianeter   1.59" ±Q .,J1" 
Bulb Diameter 1  50" 40.01" 
5perating Position  Si-iv 
height tApprox  )  5.25 oz 
Bilb  Tr 

Foing—tlignment Assembly   leviii and Llectronicse 

G. 15-VF4-25'3, or eduivalent 
Def l -sti-q '''', d   is:iinj F.lestronicsc 

N. 15-VY-256, or equivalent 
  ti ,ene iiie. 206-77301, or eiTJivalent 

Base. . . . 3m -ill- Button 5Jser-Ditetrar 8- Fin , JEDEC No.68-7F, 
Basing Designation for KfTOM VIEl."!  BLB 

TARGET 

Prl I - , Iater 
Pin 2 - Ceid % 0.1 • Pin 3- Do Not Use 
Pin 4 - Grid No.4 
Pin 5- Grid No.2 
Pin 6 - Grid No.) G 
Pin 7 - Cathode 
Pin 8- Heater 

Flange- Target 1110 Short Index Pin- Do Not Use 

SHORT 
MN 
IC 

DIRECTION OF LIGHT. 
INTO FACE END OF TUBE 

Maximum Ratings, Absolute-Max,mum Values: 

For scanned area of o.6" x o.8" 

Grid-No.4 Voltage   1.5V)5, mai,. volts 
e Grid-No.3 Voltage   1500 max. volts 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



8521 
Grid-No.1 Voltage: 

Negative- bias value  300 max. volts 
Positive-bias value  0 max. volts 

Peak Heater-Cathode Voltage: 
Heater negative with respect to cathode 125 max. volts 
Heater positive with respect to cathode 10 max. volts 

Target Voltage   100 max. volts 
Dark Current   0.25 max. µa 
Peak Target Currentf   0.60 max. µa 
Faceplate:  

Illumination   1000 max. fc 
1-•,mrer nt r   71 max. °C 

Typical Operation: 

For scanned area of o.6" x o.8" and 
faceplate temperature of 28° to ?4° C 

Grid-No.4 ( Decelerator) Voltageg   1400 volts 
Grid-No.3 ( Beam-Focus Electrodeh)   800 to 1000 volts 
Grid-No.2 ( Accelerator) Voltage  300 volts 
Grid-No.1 Voltage for 

picture cutoffi  -45 to -ICC volts 
Average " Gamma" of Transfer Characteristic 

for signal-output current between 
0.02 µa and 0.6 µa   0.65 

Minimum Peak- to-Peak Blanking Voltage: 
When applied to grid No  1   75 volts 
When applied to cathode  20 volts 

Lag--PerCent of Initial Value of Signai -
Output Current 1/20 Second after 
Illumination is Removed:k 
Maximum value  45 
Typical value   JC 

Limiting Resolution: 
At center of picture— 

Typical value  1500 TV lines 
Minimum value  1200 TV lines 

At corners of picture— 
Typical value  800 TV linet, 

Amplitude Response to a 400 TV 
Line Square-Wave Test Pattern 
at Center of Picture: 
Minimum value  60 

Field Strength at Center of 
Focusing Coil ( Approx  )   46 gauss 

Oto 4 gauss Alignment Coil"'  • Field Strength of Adjustable 

Peak Deflecting-Coil Current for 
Specified Deflecting Yoke: 

Horizontal   240 ma 
Vertical   50 ma 

Maximum-Sensttzvity Operation-
0.1 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   0.1 tc 

• 

• 

• 

• 

RADIO CORPORATION OF AMERICA 
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8521 

Target Voltagmn.P  30 to 60 volt 
Dark Current q  0.1 gua 

Signal-Output Current:r 
Typical   0.2 ma 

Average-Sensitivity Operation-
1.0 Footcandle on Faceplate 

Faceplate Illumination 
(Highlight)   1.0 fc 

Target Voltagen ,P  17 to 35 volts 
Dark Curreotq  0.02 ma 
Signal-Output Current 
Typical   (1.2'0 pua 
Minimum  O.15 Ma 

High-L 0ht 
Footcandi es on Faceplate 

Faceplate Illumination 
(Highlight)   10 fc 

Target Voltagon ,P  it; to 20 volts 
Dark Currentq  0.005 gua 

Signal -Output CUrrent: r 

Typical   0.3 eta 

a This capacitance, which effectively is the output impedance of the 8521, 
is increased when the tube is mounted in the deflecting-yoke and focus-
ing-alignment assembly. The resistive component of the output impedance 
is in the order of 100 megohms. 

Proper orientation of dual ity rectangle i s obtained when the horizontal 
scan is essentially pïrallel to the plane passing through the axis and 
short index pin. The masking is for orientation only and does not define 
the proper scanned area of photoconductive layer. Final orientation 
should be such that the image also fits inside of any internal mask of 
the mesh eSSemb 1 y 

C Cleveland Electronics inc.. 1974 Ea,t 61st St.. Cleveland, Ohio. 

For minimum geometric distortion, thedeflecting yoke should De located 
in its proper axial position 3/4- inch from the face of the tube. 

e Alden Products CO.. 4140 north main street. Brockton 64, Mass. 

video amplifiers must De designed properly to handle target currents of 
this magnitude to avoid amplifier overload or picture distortion. 

g Grid-soil voltage must always be greater than grid-No.3 voltage. For 
minimum ' porthole' effect, grid-No.4 voltage should be adjusted to 
approximately 1.6 time, the grid-kc.3 , olt3ge value, and the fry-u‘.ing - 
alignment assembly and deflecting yoke positioned as shown in accompany-
ing diagram. 

h 
Beam focus is obtained by the combined effect of grid-No.3 voltage. 
which should be adjustable over indicated range, and a focusing coil 
having an average field strength of 46 gauss. 

j With no blanking voltage on grid No.1. 

k For initial signal-output current of 0.2maand a darkcurrent of 0.02/va. 

M The alignment coil should be located on the tube so that its center is 
at a distance of 6 inches from the face of the tube, and be positioned 
so that its axis is coincident with the axis of the tube, the deflecting 
yoke, and the focusing coil. 

n Indicated range for each type of service serves only to illustrate the 
operating target-voltage range normally encountered. 

P The target voltage for each 8521 must be adjusted to that value which 
gives the desired operating dark current. 

q The deflecting circuits must provide extremely linear scanning for good 
black- level reproduction. Dark-current signal is proportional to the 
scanning velocity. Any change in scanning velocity produces a black-
level error in direct proportion to the change in scanning velocity. 

✓ Defined as the component of the highlight target current after the dark-
current component has been subtracted. 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8521 

1.59 
4..01 1.00 
DIA. ±.05 

F085±.010 

7.75 

2.25 

1F---
.75 

(NOTE 2) 

MASKED PORTION 
  OF FACE 

(NOTE l) 

FACEPLATE 
(NOTE 3) 

TARGET 
FLANGE 

L50 ±.01 
DIA. 

BASE 
JEDEC No E8-78 

92Cs-12423 

DIMENSIONS IN INCHES 

Note I: Straight sides of masked portions are parai lei to 

the plane passing through tube axis and short index pin. 

Note 2: Within this area the minimum bulb diameter dimension 
does not apply. 

Note 3: ,aceplate thickness. is 0.135" ± 0.005". 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N J. 



8521 

• r 

• 

• 

• 

• 

COMPONENT LOCATIONS 

6 

FOCUSINO COIL 1 ALIGNMENT COIL 
OF ELECTRON GUN 

HORIZONTAL AND VERTICAL 
DEFLECTING COILS MS-12422 

DIMENSIONS IN INCHES 

RANGE OF DARK CURRENT 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER.0 6" X 0.8" 
FACEPLATE TEMPERATURE.30° C APPROX 
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8521 

TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC S FOR EQUAL VALUES OF SIGNAL—OUTPUT 
CURRENT AT ALL WAVELENGTHS. 

SIGNAL— OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 1/2°313/8" -0.02 

DARK CURRENT ( M1CROAMPERES)=0.02 

0.110   

0.100 

0.090— 

cr0.040 — 
Le 
a. 

0.020--

0.010 

3000 4000 5000 6000 7000 8000 
WAVELENGTH—ANGSTROMS 

W 
z o 

tu lt.1 _1 <I 
D 1+.1 _i o Cro 
J CC tai lal'4w CD 0 ,- cc —cc 

92CM-11619 
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TYPICAL PERSISTENCE CHARACTERISTICS 
!INITIAL HIGHLIGHT SIGNAL—OUTPUT MICROAMPERES.0.2 • 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=0.6" X 0.8" 
FACEPLATE TEMPERATURE= 30° C APPROX 
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8521 
UNCOMPENSATED HORIZONTAL RESPONSE 

TO A SQUARE-WAVE TEST PATTERN 
HIGHLIGHT TARGET MICROAMPERES.0.3 ,  
DARK CURRENT (MICROAMPERES)O.02 . 
TEST PATTERN: TRANSPARENT SQUARE - 
WAVE RESOLUTION WEDGE. 

GRID-No.4 VOLTS.1400 
GRID- No. 3 VOLTS = 850 
GRID-No.2 VOLTS , 30n 
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8541, 8541A 
Vidicons — 

• High Resolution — 1100 TV Lines ( Typical at 900 Volts) 

• High Amplitude Response — 60% (Typical at 900 Volts) 
• Separate Mesh Connection 

• High Signal Output — 200 Nanoamperes 1 Footcandle on 
Tube Face and Target Voltage of 30 Volts ( Typical) 

• Low Lag — 20% of Initial Signal Output After 50 Milliseconds 
• 0.6 Watt " Dark Heater" 

General Data 

Heater, for Unipotential Cathode: 

Voltage ( AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.1 A 

Direct I nterelectrode Capacitance:a 

Target to all other electrodes   4.6 pF 

Spectral Response   See Figure 5 

Photoconductive Layer: 

Maximum useful diagonal of rectangular 
image  0  63 in ( 16 mm) 

Orientation of quality rectangle — Proper orientation is obtained 
when the horizontal scan is essentially parallel to the straight 
sides of the masked portions of the faceplate. The straight sides 
are parallel to the plane passing through the tube axis and short 
index pin. The masking is for orientation only and does not de-
fine the proper scanned area of the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method   Magnetic 

Dimensions   See Dimensional Outline 

Bulb   T8 

Base  Small-Button Ditetrar 8-Pin, 
(JEDEC No.E8-11) 

Socket   Cinchb 8VT ( 133-98-11-015), 
or equivalent 

Deflecting Yoke-Focusing Coil- Cleveland E lectronicsa•d 

e Alignment Coil Assembly   No.VY FA-355-2, or equivalent 

Operating Position   Any 

Weight ( Approx.) .   2 oz ( 56.6 g) 

rüCil Electronic DATA 1 
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8541, 8541A 

Maximum Ratings, Absolute-Maximum Valuese 

For scanned area of 1/2" x 3/8" ( 12.8 x 9.6 mm2) 

Grid-No.4 Voltage   1000 V 

Grid-No.3 voltageS   1000 V 

Grid-No.2 Voltage   750 V 

Grid-No.2 Dissipation   1 W 

Grid-No.1 Voltage: • 
Negative bias value   300 V 

Positive bias value   0 V 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode   125 V 

Heater positive with respect to cathode   10 V • Target Voltage   100 V 

Dark Current   250 nA 

Peak Target Current9   750 nA 

Faceplate: 

50,000 lx 
luminationh   

5000 fc 

Temperature   71 0C 

Typical Operation and Performance Data 

For scanned area of 1/2" x 3/8" ( 12.8 x 9.6 mm2) 

Faceplate temperature of 300 to 350 C and Standard TV 

Scanning Rate in VY FA-355-2 Coil Assembly 

Low High • Voltage Voltage 
Mode Mode 

Grid-No 4 ( Decelerator) 
Voltage S   500 900 V 

Grid-No.3 ( Beam-Focus 
Electrode) Voltages   300 540 y e 
Grid-No.2 ( Accelerator) 
Voltage   300 300 V 

Field Strength at Center 
of Focusing Coe   40+ 4 G 58+ 4 

Peak Deflecting-Coil 
Current: • Horizontal   350 480 mA 

Vertical   20 28 mA 

MC2&I Electronic Components 

DATA 1 



8541, 8541A 

Low High 
Voltage Voltage 
Mode Mode 

Field Strength of Adjustable 
Alignment Coilq   0 to 4 0 to 4 

Minimum Peak-to-Peak 
Blanking Voltage: • When applied to grid No.1   75 

When applied to cathode   
20 75 20 V 

V 

Grid-No.1 Voltage for 
Picture Cutoff,: 

8541A   —65 to —65 to V 
—100 —100 • 8541   —40 to— 40 to V 
—100— 100  

• 

• 

• 

Average "Gamme of 
Transfer Characteristic 
for Signal-Output Current 
Between 20 nA and 
200 nA   0.65 0.65 

Lag—Per Cent of Initial 
Value of Signal-Output 
Current 1/20 Second 
After Illumination is 
Removedm: 

Typical   20 20 

Maximum: 

8541A   25 25 

8541   30 30 

Limiting Resolution: 

At center of picture (Typ.) 1000 1100 TV lines 

At center of picture (Mini   950 — TV lines 

At corner of picture ( Typ.)  600 700 TV lines 

Amplitude Response to a 
400 TV Line Square-Wave 
Test Pattern at Center of 
Picture": 

Typical   50 60 

Minimum: 

8541A  45 

8541   35 

MED 1 Electronic Components 
DA7 A 2 
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8541, 8541A 
Sensitivity: 

See "Light Transfer Characteristics" ( Figure 7) 

Performance Tests: 

Test conditions   

Limit values: 

1.0 fc on Faceplate 

20 nA Dark Current 

Min. Max. 

Target voltage: 

8541A   20 40 V 

8541   10 70 V 

Signal current: 

8541A   150 — nA 

8541   120 — nA 

a This capacitance, which effectively is the output impedance of 

the tube, is increased when the tube is mounted in the deflect-

ing-yoke and focusing-coil assembly. The resistive component of 

the output impedance is in the order of 100 megohms. 

• Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 

Elk Grove Village, IL 60007. 

c Madeby Cleveland Electronics Inc., 14500 Darley Rd., Cleveland, 

OH 44110. 

d These components are chosen to provide tube operation with 

minimum beam-landing error when mounted in the recommended 

position along the tube axis as shown in Figure 2. 

a A description of the Absolute-Maximum Rating is given in the 

General Section, titled Rating Systems for Electron Tubes. 

Grid-No.4 voltage must always be greater than grid-No.3 voltage. 

The maximum voltage difference between these electrodes, how-

ever, should not exceed 600 volts. The recommended ratio of 
grid-No.3 to grid-No.4 voltige is 6/10 to 5/10; best geometry 

being provided when the ratio is 6/10, and most uniform signal 
output when the ratio is 5/10. The operator should select the 

ratio within this range which provides the desired performance. 

Video amplifiers must be designed properly to handle target cur-

rents of this magnitude to avoid amplifier overload or picture 

distortion. 

h For conditions where "white light" is uniformly diffused over 

entire tube face. 

With no blanking voltage on grid No.l. 

FECRal Electronic Components 
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8541, 8541A 

• 

• 

• 

• 

• 

• 

m For initial signal-output current of 300 nanoamperes and a dark 

current of 20 nanoamperes. 

Amplitude response is the signal amplitude from a given TV line 

number ( fine picture detail) expressed as a per cent ot the signai 

amplitude from a very-low-frequency ( large-areal picture element. 

In practice, the large-detail reference is usually 15 TV lines with 

signal amplitude set equal to 100 per cent. The TV line numbers 

are determined by the number of equal-width black and white 

lines that will fit into the physical height of the image focused 

on the camera-tube faceplate. 

• The polarity of the focusing coil should be such that a north-

seeking pole is attracted to the image end of the focusing coil, 

with the indicator located outside of and at the image end of the 

focusing coil. 

• The alignment coil should be located on the tube so that its cen-

ter is at a distance of 3-11/16 inches from the face of the tube, 

and be positioned so that its axis is coincident with the axis of 

the tube, the deflecting yoke, and the focusing coil. 

✓ The target voltage for each tube must be adjusted to that value 

which gives the desired operating dark current. 

s Indicated range for each type of service serves only to illustrate 

the operating target-voltage range normally encountered. 

The deflecting circuits must provide extremely linear scanning 

for good black-level reproduction. Dark-current signal is pro-

portional to the scanning velocity. Any change in scanning velo-

city produces a black-level error in direct proportion to the 

change in scanning velocity. 

Defined as the component of the highlight target current after 

the dark-current component has been subtracted. 

Spurious Signal 

This test is performed using a uniformly diffused white test 

pattern that is separated into two zones as shown in Figure 1. 

The tubes are operated under the conditions specified under 

Typical Operation and Performance Data and the lens ad-

justed to provide a target current of 300 nanoamperes. The 

tubes are adjusted to provide maximum picture resolution. 

Spurious signals are evaluated by size which is represented 

by equivalent numbers of raster lines in a 525 TV line system. 

[MELT_ Electronic 
Components 

DATA 3 
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8541, 8541A 
Figure 1 — Spurious Signal Test Pattern 

4 

Allowable spot size for each zone is shown in Table I for 
the 8541A and Table II for the 8541. To be classified as a 
spot, a contrast ratio of 1.5:1 must exist for white spots and 
2:1 for black spots. Smudges, streaks, or mottled and grainy 
background must have a contrast ratio of 1.5:1 to consti-
tute a reject item. Minimum separation between any 2 spots 
greater than 1 raster line is limited to 16 raster lines. 

Table I — 8541A 
For scanned area of 1/2" x 3/8" ( 12.8 mm x 9.6 mm) 

Blemish Size 
(Equivalent 
Number of 
Raster Lines) 

Zone 1 
Allowed Spots 

Zone 2 
Allowed Spots 

over 4 0 0 

over 3 0 1 

over 1 2 4 

1 or less • • 

Table I — 8541 
For scanned area of 1/2" x 3/8" ( 12.8 mm x 9.6 mm) 

Blemish Size 
(Equivalent 
Number of 
Raster Lines) 

Zone 1 
Allowed Spots 

Zone 2 
Allowed Spots 

over 6 0 0 

over 4 0 2 

over 1 3 6 

1 or less • • 

• Spots of thls sue are allowed unless concentratlon causes a 

smudged appearance 

113CPJ_ Electronic 
Components 
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8541, 8541A 

Operating Considerations 

The target connection is made by a suitable spring contact 

bearing against the edge of the metal ring at the face end of 
the tube. 

The temperature of the faceplate should not exceed 71 0 C 

(1600 F), either during operation or storage of these tubes. 

Operation with a faceplate temperature in the range from 

about 250 to 350 C1770 to 950 Fl is recommended. 

Figure 2 — Recommended Location and Length of Deflecting, 

Focusing, and Alignment Components to Obtain 

Minimum Beam-Landing Error 

3 688 
193 81 

1 125 2 
126.28/ (50.8) 

neeteiteetie 
eiteieleek»)». 

FOCUSING COIL 
INOIE) 

ALIGNMENT COIL 

LJL 

F:8:8Zçj-•/------ HORIZONTAL AND 
VERTICAL DEFLECTING 
COILS 

eiliseeiVe••••iiliMe» 
ereeeteiele•SteiLe.•.•.,.•.•.,•-•-•, 

1191 
2.5 

163.51  •••1L .7"-•••1 
1191 

92CS- 12242142 

Note: Cross-hatching indicates wound portion of focusing coil. 

Provisions should also be made in the camera installation to 
hold the faceplate temperature at a steady value within the 

recommended range. Dark current increases with increasing 

temperature. It is highly desirable to operate the tube at a 

steady temperature to maintain dark current at a preselected 

value. This mode of operation insures both optimum and 

stable day-to-day performance. If such provisions cannot be 

made, changes in target voltage may be required from time 

to time to maintain the desired picture quality. 

uniT LI r Electronic DATA 4 
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8541, 8541A 
As target voltage is increased, dark current also increases. 

The range of target voltage for various dark current levels of 

different tubes is shown in Figure 3. It should be noted that 

the range of target voltage to produce a given dark current, 

and therefore a given sensitivity is very narrow for these 

tubes. Individual tubes will therefore have substantially iden-

tical performance characteristics when operated with an 

identical value of dark current. For proper adjustment of 

the target voltage on each tube see Set-Up Procedure. 

Persistence or lag of the photoconductive layer is given in 

Figure 4 for two values of dark current. Each curve shows 

the decay in signal-output current from an initial value of 

300 nanoamperes after the illumination is cut off. 

The spectral response of the 8541 and 8541A is shown in 

Figure 5. 

As shown in Figure 6, a substantial increase in both limit-

ing resolution and amplitude response of the tubes may be 

obtained by increasing the operating voltages of grid No.4 

and grid No.3. The focusing-coil field strength must be in-

creased and more deflecting power is required at higher 

electrode voltages as indicated under Typical Operation and 

Performance Data. Very little additional beam-landing error 

is introduced at the higher voltages provided the recommend-

ed operating voltages are used and the associated compo-

nents are positioned as shown in Figure 2. 

The power dissipation at grid No.2 should not exceed one 

watt, a condition normally met when the tube is operated 
at the specified maximum grid-No.2 rating and when the 

specified peak target current rating is not exceeded. How-
ever, if the tubes are operated continuously with grid-No.1 

voltage near or approaching zero bias, grid-No.2 voltage 

should not exceed 350 volts dc maximum. 

Signal-Output and Light Transfer Characteristics 
Typical signal output as a function of uniform 28540 K 

tungsten illumination on the photoconductive layer for 
different values of dark current is shown in Figure 7. 

MCW_L Electronic Components 
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8541, 8541A 
The average "gamma", or slope, of the light transfer char-

acteristic curves shown in Figure 7 is approximately 0.65. 

This value is relatively constant over an adjustment range of 

4 to 1 in target voltage, or 50 to 1 in dark current, for a 

signal-output current range between 10 and 300 nanoampere. 

Uniformity of the photoconductive layer of the tubes is 

excellent. When operated with the recommended focus and 

deflection components, signal output over the entire picture 

area is also very uniform. When other components are em-

ployed, beam-landing errors at the target may contribute to 

poor signal uniformity or "shading" characteristics in thé 

generated picture. In such instances, compensation for the 

beam- landing errors to achieve uniform sensitivity can be ob-

tained by supplying a modulating voltage of a suitable wave-

form to the cathode of the 8541 and 8541A. The desired 
waveform is parabolic in shape and of such a polarity that 

the cathode voltage is lowered as the beam approaches the 

edges of the scanned area. 

Proper-size scanning of the photoconductive target area 

should always be used. Both overscanning and underscanning 

impair performance. 

Figure 3 — Range of Dark Current 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER 0.5" X 0 375" 
(12 8 mm X 9 6 mm) 

FACEPLATE TEMPERATURE 30 .0 APPROX. 

6 
5  
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2 4 6 8 io 2 4 6 8 100 2 4 

TARGET VOLTS 92C$-12236141 
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8541, 8541A 
Failure of scanning even for a few seconds may permanently 

damage the photoconductive layer. The damaged area shows 

up as a spot or line in the picture during subsequent opera-

tion. To avoid damage during scanning failure, it is necessary 

to prevent the scanning beam from reaching the layer. 

The scanning beam can conveniently be prevented from 

reaching the layer by increasing the grid-No.1 voltage to 

cutoff, biasing the target negatively, or removing grid-No.4, 

grid-No.3, and grid-No.2 electrode voltages. 

Dimensional Outline  

I.125±.010 
(28 58 + 25) 835 3 035 

DIA (21.21± 89) 

050 
[( 1.27) FACEPLATE, 

(NOTE 

-L-
i 75 J 

(4 45) 

6.250 
t. 25 

(158.7 
t 3 18) 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

i.02. •_:(g)3(;' 
12,91. 81, 

DIS 

Dimensions are in inches unless 
otherwise stated. Dimensions 
in parentheses are in milli-
meters and are derived from 
the basic inch dimensions ( 1 
inch = 25.4 mm). 

BASE 
JEDEC NoEB-H 

Note 1: Straight sides of masked portions are parallel to the plane 

passing through tube axis and short index pin. 
Note 2: Faceplate glass is Corning No.7056 having a thickness of 

0.094 ± 0.012 in ( 2.4 ± 0.31. 
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8541, 8541A 
Basing Diagram — Bottom View 

TARGET Pin 1 Heater 

lc4.5 e 4 G2 G4 Pin 2: Grid No.1 

G3 Pin 3: Grid No.4 

3 6 Pin 4: Internal Connection — Do Not 
Use 

• 
Gi 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE ONE 

e Figure 4 — Typical Persistence Characteristics 

• 

• 

• 

Pin 5: Grid No.2 

Pin 6: Grid No.3 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin: Internal Connection 
— Make No Connection 

INITIAL HIGHLIGHT SIGNAL-OUTPUT • 300 NANOAMPE RES 
DARK CURRENT • 20 NANOAMPERES 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 0.5" X 0.375-

1121 nun X 9.6 men/ 

90 FACEPLATE TEMPERATURE - 30°C APPROX 

• ••— -- - 

0 

9211.1 717102 
50 100 150 200 250 300 

TIME MIER ILLUMINATION IS REMOVE D MILLISECONDS 
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8541, 8541A 

Figure 5 — Typical Spectral Response 
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8541, 8541A 

Figure 6 — Horizontal Square-Wave Response 

PEAK (HIGHLIGHT) SIGNAL NANOANPERES = 400 

DANK CURRENT NANOAMPERES = 20 

TEST PATTERN. TRANSPARENT SLANT LINE BURS1 . 

o 

......... 

...... 
CURVE A: GRID-N. . 4 VOLTS • 900. 

GRID-N. 3 VOLTS • 340 

CURVE B. GRID-H. 4 VOLTS • 300; 

GRID-N. 3 VOLTS • 300 

• ............................ • ..• 

o 

...... 

• • .• 
• • • •-• • • • • ..•• 

.... •••• 
. .... :::L 

400 600 800 1000 1200 

TV LINE NUMBER 

92LA9-219541 

Amplitude response measured using the RCA-P200 slant- line burst 

pattern with horizontal center response balanced on the 400 line 

chevrons. 
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8541, 8541A 

Figure 7 — Light Transfer Characteristics 

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER 
SCANNED AREA OF PHOTOCONDUCT VE LAYER • o.r x 375" 112.8 mm X 9.616m/ 
FACEPLATE TEMPERATURE 300 C APPROX. 
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8644, 8645 
Photomultiplier Tubes 

3/4 Inch Diameter, 10-Stage, Head-On Types 
Multia!ka!i Photocathode of High Quantum Efficiency 
In- Line Electrostatically- Focused Dynode Structure 

For miniaturized low-level light detection and measurement 

systems and laser detection equipment to approximately 8000 
angstroms. Typical quantum efficiency of these tubes at 6943 

angstroms, is 2.5 per cent. 

GENERAL 
Spectral Response   S.-20 
Wavelength of Ntiximum Response. . .. 4200 ± 500 angstroms 
Cathode, Semitransparent  Potassium-Sodium-Cesium-

Antimony ( Multialkali) 
Shape Sperical Section 

Minimum area 0  2 sq.in ( 129 sq.mm) 
Minimum diameter  0.5 in.(12.7 mm) 

Window  Borosilicate, Corning° No.7056, 
or equivalent 

Shape Plano-Concave 
Index of refraction at 5893 angstroms  1.49 

Dynodes: 

Substrate  Copper-Beryllium 

Secondary-Emitting Surface Beryl I jam-Oxide 

Structure  In-Line Electrostatic-Focus Type 
Direct Interelectrode Capacitances ( Approx.): 
Anode to dynode No.10 2  4 pF 
Anode to all other electrodes 3  6 pF 

Maximum Overall Length ( Excluding leads): 

8644  3.9 in (99 mm) 
8645 455 in ( 115.6 mm) 

Maximum Diameter: 

8644  0.78 in ( 19.8 mm) 
8645 0  95 in ( 24.1 mm) 

Bulb T6 

Le ad Connect ions   (See Dimensionat Outline) 

Temporary Base  Small-Shell Duodecal, JEDEC B12-43 

Magnetic Shield   See footnote ( b) 
Operating Position  Any 
Weight ( Approx.): 
8644 

With temporary base  1.7 oz (48.2 g) 
•-••• Without temporary base 0.9 oz (25.5 g) 

8645 4  5 oz ( 127.6 g) 

MOM Electronic Components 
DATA 1 

2-69 



8644, 8645 
ABSOLUTE-MAXIMUM RATINGS 

8644 8645 

Supply Voltage (DC or Peak AC): 
Between Anode and Cathode . . 2100 max. 1800 max. V 

Between Anode and 
Dynode No.10  300 max. 300 max. V 

Between Consecutive Dynodes  200 max. — v 
Between Dynode No.1 
and Cathode  - v 400 max. 

- Average Anode Currentd   0.5 max. 0.1 max. inA 

—0- Ambient Temperature  85 max. 5.5 max. °C 
CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage (E) across a voltage 
divider as shown in Table I. This voltage distribution is pro-

vided .by the integral voltage-divider network of type 8645. 

With E = 1500 volts dc (Except as noted) 

For Both Types: Min. TYP. Max. 

Sensitivity: 

Radiant, at 

4200 angstroms  5.1 x 103 A/W 
Cathode radiant, 
at 4200 angstroms. — 0.064 — A/W 

Luminousf  4 12 60 A/Im 

Cathode luminous: 

With tungsten 
light sourceg . — .. A/Im 1.2 x 10-4 1.5 x 10-4 

With blue 
light sourceh . . . . 5.5 x 10-9 8.5 x A 

With red 
light sourcei   4 x 10-7 5.2 x 10-7 A 

io4 
Current Amplification . — 8 x 
Equivalent Anode- 4 x 10-11 6 x 1- 0-10 Im 

Dark-Current Inputk'm — 9.4 x 10-14n 1.4 x 10-12n w 
- Anude Dark Currentk,m 1.2 x 10-9 A 

Equivalent Noise InputP Im 
2.5 x 10-12 

6 x 10-15n 

Anode-Pulse Rise Time  — 1.8 x 10-9 

Electron Transit Time'. — 2 x 10-9 
With E = 2000 volts dc (Except as noted) 

For Type 8644 Only: Min. TYP- Max. 

Sensitivity: 

Radiant, at 
4200 angstroms  4.7 x 104 — A/W 

Indicates a change. 

IMEM Electronic Components 
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8644, 8645 
Cathode radiant, 

at 4200 angstroms  — 0.064 — A/W 

Luminousf  110 — A/Im 

Cathode luminous: 

With tungsten 

light sourceg 1.2 x 104  1.5 x 104 — A/Im 

With blue 

light source' .... 5.5 x 10-8 8.5 x 10-8 A 

With red 

light source i   4 x 10-7 5.2 x 10-7 A 

Current Amplification — 7.3 x 105 

Equivalent Anode- - 4 x 1041 6 x 1- 040 im 

Dark-Current Input,'" 9.4 x 1044'1 1.4 x1042" w 

Anode Dark Current.... — 5 x 10-9 A 

Anode-Pulse Rise Time ,' — 1.5 x 

Electron Transit Time'. — 1.7 x 10-8 

Made by Corning Glass Works, Corning, New York. 
b Magnetic shielding material, for type 8644, in the form of foil or 

tape as available from the Magnetic Shield Division, Perfection 

Mica Company, 1322 North Elston, Chicago 24, Illinois, or equiv-

alent. Type 8645 has an integral magnetic shield. 

d Averaged over any interval of 30 seconds maximum. 

e Tube operation at room temperature or below is recommended. 

f Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 
color temperature of 2870° K and a light input of 1 microlumen is 

used. 

g Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. It is operated at a 

color temperature of 2870°K. The value of light flux is 0.01 lumen 

and 200 volts are applied between cathode and all other electrodes 

connected as anode. This characteristic can not be measured 

after type 8645 is encapsulated in its potting compound. 

h Under the following conditions: Light incident on the cathode is 

transmitted through a blue filter ( Corning C.S. No.5-58, polished 

to 1/2 stock thickness—Manufactured by the Corning Glass Works, 
Corning, New York) from a tungsten-filament lamp operated at a 

color temperature of 2870° K. The value of light flux incident on 
the filter is 0.01 lumen and 200 volts are applied between cathode 

and all other electrodes connected as anode. This characteristic 

can not be measured after type 8645 is encapsulated in its potting 

compound. 

I Under the following conditions: Light incident on the cathode is 

transmitted through a red filter ( Corning C.S. No.2-62—Manufac-

lured by the Corning Glass Works,Corning,New York) from a tung-

sten-filament lamp per at a color temperature of 2870° K. 
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8644, 8645 
The value of light flux incident on the filter is 0.01 lumen and 200 
volts are applied between cathode and all other electrodes con-

nected as anode. This characteristic can not be measured after 

type 8645 is encapsulated in its potting compound. 

At a tube temperature of 22° C. Dark current may be reduced by 

use of a refrigerant. 

mWith supply voltage (El adjusted to give a luminous sensitivity of 

30 amperes per lumen. 

" At 4200 angstroms. This value is calculated using a conversion 
factor of 428 lumens per watt. 

P Under the following conditions: Supply voltage (E) is as shown. 

22° C tube temperature, external shield connected to cathode, 
bandwidth 1 cycle per second, tungsten-light source at a color 

temperature of 2870°K interrupted at a low audio frequency to pro-
duce incident radiation pulses alternating between zero and the 
value stated. The "on" period of the pulse is equal to the "off' 

period. 

ci Measured between 10 per cent and 90 per cent of maximum anode-
pulse height. This anode-pulse rise time is primarily a function 
of transit time variation and is measured under conditions with the 

incident light fully illuminating the photocathode. 

r The electron transit time is the time interval between the arrival 
of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal reaches 
peak amplitude. The transit time is measured under conditions 
with the incident light fully illuminating the photocathode. 

OPERATING CONSIDERATIONS 
Terminal Connections and Mounting Considerations: 

Type 8644 

The 8644 is supplied with a small-shell duodecal 
base attached to semiflexible leads to facilitate test-
ing. After testing, the attachedbase should be removed 
prior to installing the 8644 in a given system. 

The semiflexible leads of the 8644 may be soldered 
or welded into the associated circuit. However, extreme 
caution must be exercised when making such connec-
tions to the leads to prevent tube destruction due to 
thermal stress of the glass-metal seals. A heat sink 
placed in contact with the semiflexible leads between 
the point being soldered, or welded, and the glass 
button is recommended. 

mœgo Electronic Components 
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8644, 8645 
Excessive bending of the leads—especially in the 

region close to the glass button—must be avoided. 
Direct clamping to the bulb for mounting purposes 

is not recommended. It is suggested that a resilient 
material, such as Silastic* RTV 881, RTV 882, or 
equivalent, be used between the bulb and clamp. 

The application of high voltage, with respect to 
cathode, to insulating or other materials supporting or 
shielding the 8644 at the photocathode end of the tube 
should not be permitted unless such materials are 
chosen to limit leakage current to the tube envelope to 
1 x10-12 ampere or less. In addition to increasing dark 
current and noise output because of voltage gradients 
developed across the bulb wall, such high voltage may 
produce minute leakage current to the cathode through 
the tube envelope and insulating materials which can 
permanently damage the tube. 

Type 8645 
Support for the 8645 may be effected by clamping 

directly to the magnetic shield. However, only that 
amount of uniformly distributed pressure necessary to 
hold the tube firmly in position should be employed. 

Shielding: 
Type 8644 

Electrostatic and magnetic shielding of the 8644 
is usually required. When a shield is used it must be 
at cathode potential. 

See accompanying curves which show the effect 
of magnetic fields on anode current of the 8644 under 
the conditions indicated. The effects of hysteresis 
due to residual magnetism of the materials used in the 
tube structure have been neglected. 

Type 8645 
The 8645 is encapsulated with an insulating 

plastic potting compound in a magnetic shield and has 

* Trademark of Dow Corning Corporation, Midland, Michigan. 
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8644, 8645 

an integral voltage-divider network. The magnetic 
shield is electrically connected to the photocathode. 

See accompanying curve which shows the effect 
of magnetic fields on anode current of the 8645 under 
the conditions indicated. The effects of hysteresis 
due to residual magnetism of the materials used in the 
tube have been neglected. 

See accompanying voltage-divider network and 
supply voltage connections for the 8645. 

Dark Current: 

A very small anode dark current is observed when 
voltage is applied to the electrodes of these tubes in 
complete darkness. Among the components contributing 
to dark current are ohmic leakage between the anode 
and adjacent elements and pulses produced by elec-
trons thermionically released from the cathode, secon-
dary electrons released by ionic bombardment of the 
dynodes, support rods, or cathode, and by cold emission 
from the electrodes. 

Typical anode dark current as a function of lumi-
nous sensitivity at a temperature of +22° C is shown 
in accompanying Typical-Dark Current and EADCI 
Characteristics. 

A temporary increase in anode dark current by as 
much as 3 orders of magnitude may occur if these 
tubes are exposed momentarily to high-intensity ultra-
violet radiation from sources such as fluorescent room 
lighting even though voltage is not applied to the tubes. 
The increase in dark current may persist for a period 
of 24 to 48 hours following such irradiation. 

For optimum tube performance it is also recommend-
ed that the 8644 and 8645 be operated ator below room 
temperature. Dark current may be reduced by use of a 
refrigerant such as dry ice. 

Operating Sta bility: 
The operating stability of the 8644 and the 8645 

is dependent on the magnitude of the anode current. 

• 

• 

e 

• 

• 

• 
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The use of an average anode current well below 
the maximum rated value of 0.5 milliampere is re-
commended when stability of operation is important. 
When maximum stability is required, operation at an 
average anode current of 0.5 microampere is recom-
mended. 

Operating Voltage s: 

The 8645 is supplied with an integral voltage-
divider network. The following considerations, ac-
cordingly, apply only to type 8644. 

The voltage applied between cathode and dynode 
No.1 should be nearly constant and have a value of at 
least 150 volts to insure high conversion efficiency, 
i.e., high photon quantum efficiency, high collection 
efficiency, and high first dynode gain. Zener diodes, 
or other constant voltage sources, may be employed 
across these elements to provide constant voltage in 
applications where tube sensitivity is varied by ad-
justing the supply voltage. 

The operating voltage between dynode No.10 and 
anode should be kept as low as will permit operation 
over the knee of the accompanying anode characteris-
tic curves. With low operating voltage between dynode 
No.10 and anode, the ohmic leakage current to the 
anode is reduced. Operation over the knee occurs in 
the approximate range of 100 to 150 volts for the 
light level range shown. Under high pulse current 
conditions, saturation due to space-charge limitations 
will occur and higher voltage will be required. To 
obtain the suggested operating voltage between dynode 
No.10 and anode, it is necessary to increase the supply 
voltage between these electrodes by an amount equal 
to the voltage drop across a particular output load. 

The operating voltages for the 8644 can be sup-
plied by spaced taps on a voltage divider across a re-
gulated de power supply. The current through the volt-
age divider will depend on the applied voltage and the 
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linearity required by the application. In general, the 
current in the divider should be at least 5 times great-
er than the maximum average value of anode current. 
The resistance value of the voltage divider should be 
adequate to prevent variation of dynode potentials by 
signal current. Resistance values greater than 10 meg-
ohms should not be employed between adjacent tube 
elements. Location of the voltage-divider arrangement 
should be such that the power dissipated in the re-
sistor string does not increase the temperature of the 
tube. In pulse applications requiring low-noise opera-
tion, it is recommended that the negative high-voltage 
terminal be grounded. 

See Typical voltage-divider arrangement for use 
with the 8644. The choice of resistance values for the 
voltage-divider string is usually a compromise. If low 
values of resistance per stage are utilized, the power 
drawn from the supply and the required wattage rating 
of the resistors increase. Phototube noise may also 
increase, due to heating, if the divider network is 
mounted near the tube. The use of high values of re-
sistance per stage may cause deviation from linearity 
if the voltage-divider current is not maintained at a 
value of at least 5 times that of the maximum average 
anode current and may limit anode current response to 
pulsed light. 

When the ratio of peak anode current to average 
anode current is high, non-inductive high-quality ca-

pacitors should be employed across the latter stages 
of the tube. The values of these capacitors should be 
chosen so that sufficient charge is available to prevent 
a change of more than a few per cent in the interstage 
voltages throughout the pulse duration. 

Damping resistors in series with each of the dynode 
leads of the latter stages of the tube may be used to 
suppress spurious oscillations under high peak current 
conditions. Typical values for these resistors are in 
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Vidicon 
LOW-POWER ( 0.6-WATTYDARKNEATER" l" DIAMETERPRECISIONEWL8' 
ELECTROSTATIC FOCUS RUGGEDIZED MAGNETIC DEFLECTION 

For Compact, Lightweight, Transistorized TV Cameras in 
Industrial and Other Closed-Circuit TV Systems Where 
Severe Environmental Conditions May be Encountered 

General: 

f 

• I n r 

icai ct ral — Sessit tv 
Characteristic, 

  Any 
  .8 oz 

TB 
F-J; r r  '. 003" 

  1 vel nr Ai r n cod 
Y4-300, or equivalent 

Cinch e .,;._;,,t- L--11-01.5, or e,;,iiva.ient 
  i-Butten Ditetrar ( LEE,U: 
g frr BLit, 

TARGET 
G3 G2 
G6 

04 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

03 

Maximum Ratings, A, ,/ idte—Maxonum Vahes: 

scars,' area cf l' 2" X 8" 

ert1 ts 
vrltS 

volts 
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Grid-No. 1 Voltage: 
Negative-bias value  vol' 
Positive-bias value  vol 

Peak Heater-Cathode Voltage:  
Heater negative with respect to 
Heater positive with respect to Vol , 

Target Voltage   
Dark Curren' 
Peak Target Curria—g   
Faceplate: 

1 1 umi r .• 

Typical Operation and Performance Data: 

For scanned area 
tore of 30 0 to ,-

Inter-
Low- mediate- High-

Voltage Voltage Voltage 

Grid-No.6 ( Deceleratei 
& Grid-No.3 Voltage . . 

Grid-No.5 Voltage. . . . 
Grid-No.4 ( Bears- Focus 2e to DO to 
Electrode) Voltage. . . 69 :00 

Grid-No.? ( Accelerator) 
Voltage   300 300 

Grid-No.1 Voltage for -45 to -45 to 
picture cutoffh . . . -10C -100 

Typical Electrode 
Currents: 
Grid No.6 & 3 . 1.7 
Grid ho.5   0.05 
Grid No.4  n nnI5 

Grid No.2   375 
Lagj 
Maximum value  20 2C 
Typical value  5 15 

Average " Gamma" of Transfer 
Char,anteristic for 
signal-output current 
between 0.02 & 0.2 µa. 0.65 

Minimu, Peak-to-Peak 
Blanking Vol tage: 

• , to nf • 
›• tO . . 

- ljti Gn 

--,ngth of 
• : ple 

- -tern Z p 

15 

• 

• 

• 

o! ta vc,„ • 

• 
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Average- Sensitivity Operation 

Under typical operatinecimdttions specified 

for either low- or high-voltage oPeration 

F.acepl=,te llluoiotion loi;qnlight)   fo 
17,rg.t Vo lt ;,go m,  sO ti 4C volts 
bark íuurrent   C.. /61 

'..urror!P   ga 

High- Sensitivity Operation 

Under typical operating conditions specified 
Tor ,, t4,1r lv nr high-voltage operation' 

(lligh ,iGht)   

Target Volt 'g-e'e   30 to 60 
r_)rk CurrentP  C,10 

C.urrente   o. 

fo, 
volts 

a The precision outer— diameter butO per ai Zs the use Or I 0a—POwer. 
fitting deflecting yokes of small vie and low impedance. 

• Thi• capacitance, unies effectively is tne output imbedance 0! tee 856 7 
is increased eoen the lute is counted in the deflecting— yoke assembly. 

the resi st roe component of tee output impedance is in order of 100 megonms. 

C Proper oriental istn s f Tull 5 rectungle i, obtained enhn true horizontal 
scan iuessentially p : Tolle] to the straight rides of the masked portions 
of the I acepl ate. lee straitnt sides are parallel to tse plane passing 

through tnr• tube axis and short pin. 

d Cleveland Electronic, Incorporated, 197u East 6151 Street, Cleveland 
Ohio. Thi,LompOn,t tS not designed to witntt and severe environmental 
cord i t inn,. It recommended that custom components be used in such 

service. 

e linon Manuf auturin Corporation, 1026 booth, Homan Avenue. Chic art0 20, 

Illinois. 

f trie maximum voltage difference between grids No.6 & 3 and No.5 should 
not euceed 500 volts. 

g video amp I i i er s must be designed properly to handle peak target currents 
of tnis magnitude to avoid ampl ifine overload or picture distortion. 

Will, no TO ans irt•; vol tale un ji1 No. 1. 

Defined as the per cent of initial value of signal— output current 1620 
second af ter illumination is removed. values shown are for initial 
signal— output current of 0.2 microampere end a dark Curler t of 0.02 

micrOamPere• 

k Ine alignment coil should he located On the tuhe so that its Cuter is 
at a distance of 4-15/16 inches from toe Tau, of tne tube, and he 
positioned so tnot it u axis iscOineklent wits the aois of the tube and 

the deflecting yoke. 

Indicated ran;ru for each type of service serves only to ill u • r ml O 
operating tariet—vol Cage range normally encountered. 

the target voltage rot ea, 8567 must he ad .,utted to toot v ilue onion 
gives the desired operating dark current. 

The deflecting circuitsroust provide extremely linear scanning for good 
black— level reproduction. Dark current Si pal is proportional to the 
Seannin3 velocity. Any change is scanning velocity produces a Di aCk-
1 écél error in direct proportion to thé change in scanning velocity. 

".•'• I ined os Inn compOnent of the hi el ignt target current af ter toe 

,ru —current component rias been subtracted. 

ion at tnis r,igner sensitivity level will result in a decrease 
•• resolution capability of the 8567. 

ENVIRONMENTAL TESTS 

x'''stand the fol lowing operational 

-tal tests. 
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OPERATIONAL TESTS 

Rejection Criteria 

Sinusoidal Vibration 

h ca ,,teranon, 

,,h, ot th ese tests , the amplitude 

-sa ib) ner cent 

osist provide a 

being 

' scnea-

ule specifiea below. 4 vibrati," s.sle pas a duration of 4.. 

Double Peak Sweep 
Ampli- Acceleration Frequencies 
tude 
inches g's cps 

- ',.-; to.:c) 
2U 43 to 4311 

• - 

Random Vibration 

NON- OPERATIONAL TESTS 

Rejection Criteria 
, .• 

Shock 

Sweep Cycle 
Duration per 

Axis 
minutes 
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Sinusoidal Vibration 

• Sweep 1— Sweep Cycle 

Frequencies 1 Duration per 
Axis 

ups minute& 

Double 
Amplitude 

inches 

„2,0 • Random Vibration 

Peak 
Accelera-

tion j 

g's 

Acoustical Noise 

Static Acceleration 

5, 

DIMENSIONAL OUTLINE. 
RECOMMENDED LOCATION OF DEFLEC-
TING YOKE AND ALIGNMENT COIL, 

DARK-CURRENT RANGE, 

TYPICAL LIGHT-TRANSFER CHARACTERISTICS, 
TYPICAL SPECTRAL- SENSITIVITY CHARACTERISTIC, 

TYPICAL PERSISTENCE CHARACTERISTICS, 
and 

TYPICAL HORIZONTAL-DEFLECTION- CURRENT-CHARACTERISTIC 

shown under Type 8134 also apply to the 8567 

0 RADIO CORPORATION OF AMERICA 
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UNCOMPENSATED 
HORIZONTAL SQUARE-WAVE RESPONSE 

HIGHLIGHT TARGET MICROAMPERES.0.3 
DARK CURRENT (MICROAMPERES)0.O2 
TEST PATTERN: TRANSPARENT SQUARE— 

WAVE RESOLUTION WEDGE. 

, 

CURVE A: GRID—No.6 813 VOLTS= 750, 
GRID—No.5 VOLTS 450 

CURVE B: GRID—No.6113 VOLTS.500, 
GRID—No.5 VOLTS.300 

CURVE C:GRID—No.6133 VOLTS.300, 
GRIO—No.5 VOLTS . 180 

A 

.... 

200 400 600 800 

TV LINE NUMBER 

92CM-12614 

DATA RADIO CORPORATION OF AMERICA 
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Photomultiplier Tube' 
S-4 RESPONSE 

VERY SMALL. RUGGEDIZED. SIDE-ON, 9- STAGE TYPE 

TESTED FOR SHOCK. VIBRATION.CONSTANT ACCELERATION. 
AND TEMPERATURE CYCLING 

li t i iri r  

RFNERAL 

Spectral Response  S-4 
Wavelength of Maximum ResponSe   4000 500 ongatroms 
Cathode Cesium- Antimony 

  0.375 in 
006 in 

  0.023 sq. in 
Secondary- Emitting Surface  C sium-Antimony 
Window  Lime Glass. ( Corningc No.0080). or equivalent 
Direct Interelectrode Capacitances ( Approx.) 

  2.5 pF 
  3.0 pF 

Maximum Overall Length 1  17 in 

Length  0.43 0.03 in 

Maximum Diameter 0  53 in 
Operating Position   Any 
Weight ( Approx.)  0  17 oz 
Bulb   T-4 
Magnetic Shield  See footnote (°) 
Base   See /,,,,,,,,, r., and 1:,.., 1,, , ,,,, 
Basing Designation for BOTTOM VIEW   12E2 

DIRECTION OF 
INCIDENT RADIATION 

,±I 20* l.'20%. , 
DY' (--,I. 

MAXIMUM RATINGS. ABSOLUTE-MAXIMUM VALUES 

DC Supply Voltage 

  1250 V 
  250 V 
  250 V 
  250 V 

• RADIO CORPORATION OF AMERICA 
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Average Anode Current f   20 -A 
Ambient Temperature  75 °C gip 
Lead Temperature   250 °C 

CHARACTERISTICS RANGE VALUES 

11,th A' 1,0, ', It. less 

Sensitivity 
Ms s, T.,1r 

7.3x109 

Ma, 

A/W 

0.034 A/W 
• . 20 75 300 A/Im . 2)(10 -5 3.5x10 -5 A/1m 

Current Amplification. . - 
Equivalent Anode-Dark-

Current Input i   11 -- 

Anode-Pulse Rise Time" • ' - 1.4x10 -9 - s 
Electron Transit Timer . - 6x10 -9 - s 

ni th ,, It 1,, 

Sensitivity 

10.5 
2.1x105 

lX10 -l e. 5%10 10 . 1m 
1510-13- 5.100 -13 W 

a, Plated) 

MIn T , Mal 

lx10" A/W 

0.034 A/W 
. - 10 A/lm 

. 2x10 -5 3.5x10 -5 A/lm 

Current Amplification. . . . 
Equivalent Anode- Dark-

Current Input'   

Anode-Pulse Rise Time" . .   
Electron Transit Timer . .   

a Ill. r11.1,. \lèl!sLul., 

1.1,..11,1 I., rt I . tr... 

10.5 
3x105 

1)(10-1° 5%10-10 k lm 
lx10 -13 5.1x10 -19 W 
I.8x10 -9 
7.4x10 -9 

C ti sssiss s. Ii  h. \sL  

sir I t 1.1 Id, s I • 1..n 111, .è 1 “npan, SI, 1.1,  

e r.rrrnr it... • s, 1, 

I i5.5s .r, rir .I." - 

f - 
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g Under the following conditions: The light source is a tuogbten-filament 
lamp having a lime glass envelope. It is operated at a color temper-
ature of 2870°C. A light input of 1 miirolumen is used and the approxi-
mutt : pot , iic of the bean, iniident on the tube eco ore jo 0.15 tn ,h 
by 0.0a inch. The tube is rotated to provide maxtmum anode output current. 

Under the following conditions: The light source is a tungsten- filament 
lamp having a lime glass envelope. It is operated at a color temper-
ature of 2870 °R. The value of light flux is 0.001 lumen and 100 volts 
is applied between cathode and all other electrodes connected as anode. 
The approxiamte spot 3i), of the beam incident on the tube envelope is 
0.3i inch by 0.0i inch. The tube is rotated to provide maximum output 
current. 

j At a tube temperature of 22 °C. Darkeurrent may be reduced by use of a 
refrigerant. 

k With itirrlv cvlv v,v Sp, vo nice n lamino 'a. xo n.iii x iiy o f 70 
amperes per lumen. 

M At 4000 angstroms. 

Measured between 10 per cent and 90 per cent of ivaximum anode- pulse 
he This anode- pulse rise time an primarily a function of transit 
time variation and is measured under conditions with theincident light 
fully illuminating the photocathode. 

The electron transit time is the time interval between the artival of a 
delta function light pulse at the entrance window of the tube and ; be 
time at wlich the output pulse at the anode terminal reaches peak ampli-
tude. The transit time in measured under conditions with the incident 
light fully illuminating the photocathode. 

SPECTRAL-SENSITIVITY CHARACTERISTIC 

OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE 

is shown at the front of this section 

ENVIRONMENTAL TESTS 

The 8571 is designed to withstand the following environmental 
tests: 

Shock. With no voltage applied, the 87,71 is subjected to a 

total of 18 impact shocks, three in each direction of the three 
orthogonal axes, on apparatus which applies half- wave sinusoidal 

shod-. pulses. The peak acceleration of the impact shock is 
30 + 3g's and the time duration is 11 ± I milliseconds. 

vibration. Witt, no voltage applied. the 8571 is vibrated, in 
each of the three ortluigonal axes and as specified below, on 
apparatus which applies variable- sinusoidal frequency vi-

bration to the tube. A vibration sweep has a duration of 5 

minutes per axis inwhidi time the frequency is varied logarith-
mically from 5 t.0 2000 and bank to 5 cycles per second. Six 

vibration sweeps are performed for each axis and the total test 
period is 1-172 hours. 

®iél .4 RADIO CORPORATION OF AMERICA 
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1 Double Amplitude 
inches 

Accelera- 
toe 
9's 

Fre- 
quency 

cis 

Total 
Sweep Duration 

Per Avis 
minutes 

0.45 
- 

- 
0.45 

- 
20 
20 
- 

5-30 
30-2000 
2000-30 

30-5 

30 
j 

Constant Acceleration. With no voltage applied, the 8571 is 
subjected for five minutes to an acceleration test level of 
15 g's in both directions of the three orthogonal axes in a 
centrifuge providing constant acceleration. 

Temperature Cycling. With no voltage applied, the 8571 is 
subjected to temperature cycling from - 45°C to + 75°C and back 
to -45°C in aperiod of 8 hours. Three temperature cycles are 
performed. 

SCHEMATIC ARRANGEMENT OF STRUCTURE 

. PHOTOCATHODE 
10 . ANODE 
H9 . DYNODES 

GRILL 
e 

NORMAL DIRECTION 
OF 

INCIDENT RADIATION 

SHIELD 

DATA 2 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N.1. 
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

TO REGULATED 
DC POWER SUPPLY 

(SEE NOTE il 

LOAD 
CONNECTION 

I, MULTIPLIER 
PHOTOTUBE 

92CS-$2844 

RI hrough R 24,000 to 5,000,000 ohms. 
NOTE I: Adjustable between approximately 500 and 1250 , olts. 

NOTE 2: Capacitors CI through Cl should be connected near tube 
base for optimum high- frequency performance. 

DIMENSIONAL OUTLINE 

li 
375 
MIN. 
(SEE 

NOTE 0 

PHOTO-
CATHODE 

INSULATING 
PROTECTIVE 
WAFER 

92CS-12768 

.51 
± .02 .-

-.06 MIN ( SEE NOTED 
f 

.43 
'1.03 

1.24 
+.04 

74 
BULB I 

YllI (SEE 
is NOTE 3) 
MIN. 

1.37 
MAX. 

.25 MAX 
 (SEE NOTE 21 

II GOLD-PLATED 
..— SEMIFLEXIBLE LEADS 

.016 ± .004 DIA. 

DIMENSIONS IN INCHES 

NOTE I: Minimum projected cathode length and width un plane 
parallel to grill wires. 

e NOTE 2: Soldering or welding to the leads within this region is 
not recommended. 
NOTE 3: A 0 .15 inch minimum hole diameter should be provided in 
circuit boards or similar mounting arrangements to allow for 
clearance of the exhaust tip of the 8571. 

RADIO CORPORATION OF AMERICA 

Electronic Components and Devices Harrison. N. J. 
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BASE DRAWING 

27° — 27° 

36° 

A , 
SEMIFLEXIBLE 

II 

LEADS 
27° .016 ± .004 

DIA. 

27° 

27° 

27° 

INDEX 
SEE NOTE 

.275 
. ± .010 

DIA. 

SEE 
NOTE 

27' 

27° 

27° 

27° 

27° 

92CS • 

- 27°  

NOTE: lead Is rut off tiiiriíi H. Iii inch of tilt. ',la,. inn 1011 lot It tom,. 

Typical Time Resolution Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No.1; 1/10 OF E 
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E 
BETWEEN DYNODE No. 9 AND ANODE. 

PHOTOCATHODE FULLY ILLUMINATED. 

T
I
M
E
—
 S
E
C
O
N
D
S
 

Ó
 

5
 

ti.
 

re
 

la
 

o,
 

co
 
 (

it, 

TIME TRANSIT 

RISE TimE 

700 1000 2 1250 

SUPPLY VOLTS ( E) BETWEEN ANODE AND CATHODE 
92CS-12764 

• 

• 

• 

• 

• 
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Average Anode Characteristics 

DYNODE - No I- TO -CATHODE VOLTS 
EACH SUCCEEDING- DYNODE-STAGE VOLTS . I00 

. 100 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT COLOR TEMPERATURE OF 2870° K   

0 0 0 
0 CI rl 

ANODE MICROAMPERES 

92CM-12763 

elle RADIO CORPORATION OF AMERICA 
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Typical Sensitivity and Current 

Amplification Characteristics 

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 
1/10 OF E BETWEEN CATHODE AND DYNODE No.1; I/10 OF E 

FOR EACH SUCCEEDING DYNODE STAGE; AND I/10 OF E 
BETWEEN DYNODE No. 9 AND ANODE. 

6 6 
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500 1000 1250 

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 
92CM-I2762 
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• 

• 

• 

• 

• 

• 

Typical Anode-Dark- Current Characteristic 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY 
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/10 
OF E PER STAGE. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870. K. 

TUBE TEMPERATURE . 22° c 

V
A
L
E
N
T
 
A
N
O
D
E
—
D
A
R
I
 

5
,
 

A
 

P
 

n>
  

\\......„../ 

4 6 8 10 2 4 6 8102 2 

LUMINOUS SENSITIVITY-AMPERES/ LUMEN 

92C14 - 12842 

4 6 8103 
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Typical Anode Current 

Modulation Characteristic 

ANODE SUPPLY VOLTS El . 1000 
VOLTS PER STAGE EXCEPT FOR DYNODE- N, 6 STAGE = 100 

r9
 

o,
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_ 500 8 6 4 2 _400 

DYNODE-No .6 VOLTS (REFERRED TO ANODE) 

-300 

92CM-12828 
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• 
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Typical Effect of Magnetic Field 

on Anode Current 

PHOTOCATHODE IS FULLY ILLUMINATED. 
UNIFORM MAGNETIC FIELD PARALLEL TO 

MAJOR (2) AXIS OF TUBE. 
POSITIVE VALUES OF MAGNETIC FLUX ARE 

FOR LINES OF FORCE TOWARD TUBE BASE. • 
ANODE - TO - CATHODE VOLTS . 1000 

— 

.. • 

... ....... 

100 

80 

Li: 
0 

o 

ir 40 

20 

........ ........ ...... ........ 

........ 

........ ...... 

........ ....... 

• .. 

. ...... 

... 

.......... .......... .... 

-50 -40 -30 -20 -10 0 10 20 30 40 50 

MAGNETIC FIELD INTENSITY— GAUSS 

92Cm-13015 
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Vidicon 

High-Resolution Type for Film Pickup 
With Color or Black-and-White TV Cameras 

GENERAL 
Heater, for Unipotential Cathode: 

Voltage ( AC or DC)   6.3 ± 10% V 

Current at 6.3 volts   0.6 A 

Direct Interelectrode Capacitance: ° 

Target to all other electrodes   4.6 PF 

Spectral Response   See accompanying Typical RCA 
Type I Spectral Response 

Photoconductive Layer: 
Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)   0.62 in 

Orientation of quality rectangle—Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the faceplate. 
The straight sides are parallel tothe plane passingthrough 
the tube axis and short index pin. The masking is for orien-
tation only and does not define the proper scanned area of 
the photoconductive layer. 

Focusing Method   Magnetic 

Deflection Method  Magnetic 

Overall Length  6.250 in ± 0.125 in 

Greatest Diameter  1.125 in ± 0.010 in 

Bulb   T8 

Base   Small-Button Ditetrar 8-Pin, 
(JEDEC No.E8-11) 

Socket   Cinchb No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-
Alignment Coil Assembly   Cleveland Electronics c'd 

No VYFA-355-2, or equivalent 

Operating Position   Any 

Weight ( Approx.)   2 oz 

ABSOLUTE-MAXIMUM RATINGS 
For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltage s   1000 max. V 

Grid-No.3 Voltages   1000 max. V 

Grid-No.2 Voltage   750 max. V 

Grid-No.1 Voltage: 

Negative bias value   300 max. V 

Positive bias value   0 max. V 

1M2,09 Electronic 
Components 

DATA 1 
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8572A 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with 
respect to cathode   10 max. V 

Target Voltage   125 max. V 

Dark Current   0.25 max. µA 

Peak Target Currentg   0.75 max. µA 

Faceplate: 

Illuminationh   5000 max. fc 

Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" 
Faceplate temperature of 30° to 35 ° C and Standard TV 
Scanning Rate Low- High-

Voltage Voltage 
Mode Mode 

Grid-No4 (Decelerator) 
Voltagef   500 900 V 

Grid-No.3 ( Beam-Focus 
Electrode) Voltage 300 540 V 

Grid-No.2 ( Accelerator) 
Voltage   300 300 V 

Grid-No.1 Voltage for 
Picture Cutoffi   -65 to -65 to V 

-100 -100 

O 

• 

• 

Average "Gamma" of 
Transfer Characteristic for 
signal-output current between 
0.02 µA and 0.2 µA   0.65 0.65 

Visual Equivalent Signal-to-
Noise Ratio ( Approx.)k  300:1 300:1 

Lag—Per Cent of Initial Value 
of Signal-Output Current 1/20 
Second After Illumination is 
Removed:m 

Typical value for minimum 
lag operation   7.5 7.5 % 

Minimum Peak-to-Peak 
Blanking Voltage: 

When applied to grid No.1 • • 75 75 V 

When applied to cathode . 20 20 V 

Limiting Resolution: 

At center of picture   1000 1100 TV lines II, 
At corner of picture   600 700 TV lines 

MOM Electronic Components 
DATA 1 



8572A 
Amplitude Response to a 
400 TV Line Square-Wave Test 
Pattern at Center of Picture" .   50 60 

Field Strength at Center of 
Focusing CoilP   40 IA 58 ± 4 

Peak Deflecting-Coil Current: 

Horizontal   350 480 mA 

Vertical  20 28 mA 

Field Strength of Adjustable 
Alignment Coilq   0 to 4 0 to4 G 

Auerogt-Scaàitiuity Operation U. Piekupl 
10 Footcculdles on Faceplate 
Faceplate Illumination 
(Highlight)   10 fc 

Target Voltage r's   25 to 60 V 

Dark Current'  0.02 µA 

Signal-Output Current: u 

Typical   0.3 MA 

Minimum-Lag Operation (Film Pickup) 
100 Footcandles on Faceplate 
Faceplate Illumination 
(Highlight)   100 fc 

Target Voltager's   12 to 30 V 

Dark Current'  0.004 pA 

Signal-Output Current:" 

Typical   0.3 µA 

This capacitance, which effectively is the output impedance 
of the tube, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, IL 60007. 

Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, OH 44087. 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the 
recommended position along the tube axis. 

Grid-No.4 voltage must always be greater than grid-No.3 
voltage. The maximum voltage difference between these 

electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 

n, Electronic DATA 2 
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8572A 
is 6/10, and most uniform signal output when the ratio is 

5/10. The operator should select the ratio within this range 
which provides the desired performance. 

g Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where " white light" is uniformly diffused 
over entire tube face. 

i With no blanking voltage on grid No.1. 

Measured with high-gain, low-noise, cascode-input-type 
amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

e For initial signal-output current of 0.3 microampere and a 

dark current of 0.004 microampere. 

n Amplitude response is the signal amplitude from a given 
TV line number(fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency ( large-
area) picture element. In practice, the large-detail reference 
is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 
number of equal-width black and white lines that will fit 
into the physical height of the image focused on the camera-

tube faceplate. 

P The polarity of the focusing coil should be such that a 

north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

q The alignment coil should be located on the tube so that 
its center is at a distance of 3-11/16 inches from the face 
of the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 

focusing coil. 

r The target voltage for each 8572A must be adjusted to that 
value which gives the desired operating dark current. 

s Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally 
encountered. 

t The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 

MCELf 1 Electronic Components 
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I 
is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct 
proportion to the change in scanning velocity. 

Defined as the component of the highlight target current 
after the dark-current component has been subtracted. 

RECOMMENDED LOCATION AND LENGTH OF DEFLECTING, 111, FOCUSING. AND ALIGNMENT COMPONENTS TO OBTAIN 
MINIMUM BEAM-LANDING ERROR 

• 

• 

• 

e 

8 

3 116 

2 

11.1111»:•:•:•:•:•••••••••••••••••••••••••••••;•;•• 
me.t.te.?:•:t>>>>>>>>:teem.!: 

3 4 4- 2 21 

Dimensions in Inches 

Note: Cross-hatching indicates wound portion of focusing coil. 

.eeee>. 

FOCUSING COIL 
SEE NOTE 

ALIGNMENT 
COIL 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

TERMINAL DIAGRAM ( Bottom View) 

Pin 1: Heater 
Pin 2: Grid No.1 

Pin 3: Grid No.4 
Pin 4: Internal Connection — 

Do Not Use 
Pin 5: Grid No.2 
Pin 6: Grid No.3 
Pin 7: Cathode 
Pin 8: Heater 

Flange: Target 

Short Index Pin — Internal Connection — 
Make No Connection 

G4 

G 

92CS-12242R1 

TARGET 
IC é G2 

SHORT 
PIN 
IC 

DIRECTION OF LIGHT: 
INTO FACE END OF TUBE 

G3 

8ME 

DUCEA Electronic Components 
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8572A 
DIMENSIONAL OUTLINE - Dimensions in Inches ( mm) 

1.125± .010 
(28.58 2.25) 

DIA. 

6.250 
±. 25 
(1513.75 
± 3.18) 

BASE 
JEDEC 
No ES- II 

MASKED PORTION 
OF FACE 
(NOTE I) 

ME TAL 
TARGET 
FLANGE 

+.030 
1'020 -.035 

+ 76 
(25.91 _ 891 

DI A. 

Note 1: Straight sides of 
masked portions are 
parallel to the plane 
passing through tube 
axis and short index 
pin. 

Note 2: Faceplate glass is 
Corning No.7056 
having a thickness 
of 0.094" ± 0.012". 

' 92CS-i2251R1 

RANGE OF DARK CURRENT 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 1/2 • 3/8' 
FACEPLATE TEMPERATURE = SO* C APPROX. 

--

2 

0 I 

2 

001 
re a 
C., 6 

cc • 4 

2 

0.00) 

IL 

4 6e 2 
4 6 100 2 ID TARGET VOLTS 

4 6 

92CS - ,2525 

• 

• 

• 

Electronic 
Components 

DATA 3 



8572A 
LIGHT TRANSFER CHARACTERISTICS 

• 

• 

• 

e 
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ILLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAYER. 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 1/2%34 
FACEPLATE TEMPERATuRE=30. C APPROX. 

2 

: 

• . • • .••• . • . • • ••• • . • 

0.001 ,  
2 • 6 6 e • 6 6 2 • 6 6 2 • 6 6 2 • 6 6 

0.01 0.1 1 10 100 1000 

2870. K TUNGSTEN ILLUMINATION ON TUBE FACE — FOOT - CANDLES 
92C 5-9495 

TYPICAL CHARACTERISTIC 

O 

100  

14•  
0 • 
O 

It 

4.— 
1 

O 

101-

- 7 
f_ • 

à 

2 • 

I 11 1h1 1 I III III  
0.001 2 • 6 0.01 2 • • 0.1 

DARK CURRENT —MICROAMPERES 
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TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL-OUTPUT MICROAMPERES. 0.3 
SCANNED AREA OF PHOTOCONDUCTIVE LAYER • I/2" x 3/8" 
FACEPLATE TEMPERATURE 30* C APPROX. 
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TYPICAL RCA TYPE I SPECTRAL RESPONSE 

FOR EQUAL VALUES OF SIGNAL-OUTPUT 
CURRENT AT ALL WAVELENGTHS 

SIGNAL-OUTPUT MICROAMPERES FROM 
SCANNED AREA OF 1/2" X 3/8"=0.02 

DARK CURRENT (MICROAMPERES) = 0.02 
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HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES • 0 40 

DARK CURRENT (MICROAMPERES) 0 02 

TEST PATTERN TRANSPARENT SLANT-LINE BURST. 

.. ..... J. 
-1 

........ . 
: 

...... 
....  . 
. ..... ..... 

—77'77 

.... 

... 
......... CURVE A. GRID.No 4 VOLTS • 200; 

GRID-No 3 VOLTS 540 

CURVE B: GRID-No 4 VOLTS 500; 

GRID No 3 VOLTS , 300 

... . 

.... .... 

0 200 40/0- 600 800 30 1200 
TV LINE NUMBER 92,8-2 95 

*Amplitude response measured using the RCA P200 slant-line 
burst pattern with horizontal center response balanced on 

the 400 line chevrons. 
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8573A 
Vid icon 

Shr,rt, High- Resolution Type Having High Sensitivity 
and Low Lag for Live Scene Pickup in Transistorized 
Black-and- White and Color TV Cameras in Industrial 

and Other Closed- Circuit TV Systems. 

GENERAL 
Heater, for Unipotential Cathode: 

Volt age ( or DCI 6  3 ± 10% V 

Current at 6.3 volts   0.1 A 

Direct Interelectrode Capacitance: a 
Target to all other electrodes  4.6 pF 

Spectral Response   See RCA Type II Spectral 

Photoconductive Layer: Response at front of this 
section 

Maximum useful diagonal of rectangular 
image (4 x 3 aspect ratio)  0.62 in 

Orientation of quality rectangle-Proper orientation is ob-
tained when the horizontal scan is essentially parallel to 
the straight sides of the masked portions of the faceplate. 

The straight sides are parallel to the plane passing through 
the tube axis and short index pin. The masking is for 
orientation only and does not define the proper scanned 
area of the photoconductive layer. 

Focusing Method  Magnetic 

Deflection Method  Magnetic 

Overall Length  5  12" 4- 0.06" 

Greatest Diameter 1  125" ± 0.010" 
Bulb T8 

Base   Small-Button Ditetrar 8-Pin, 
(JEDEC No.E8-11) 

Socket  Cinch' No.54A18088, or equivalent 

Deflecting Yoke-Focusing Coil-

Alignment Coil Assembly . . . Cleveland Electronice ,d 
No.VYF A-355-2, or equivalent 

Operating Position   Any 

Weight (Approx . )  2 oz 

MAXIMUM RATINGS, Absolute-Maximum Values: 

For scanned area of 1/2" x 3/8" 

Grid-No.4 Voltagef  1000 max. V 

Grid-No.3 Voltage(  1000 max. V 

Grid-No.2 Voltage  750 max. V 

ElICSM Electronic Components 
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8573A 
GrId-No.1 Voltage: 

Negative bias value   300 max. V to 
Positive bias value   O max. 

Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode  125 max. V 

Heater positive with 
respect to cathode  10 max. V 

111/ Target Voltage  100 max. V 

Dark Current   0.25 max. µA 

Peak Target Currentg  0.75 max. µA 

Faceplate: 

Illuminationk  5000 max. fc 

Temperature   71 max. °C 

TYPICAL OPERATION AND PERFORMANCE DATA 

For scanned area of 1/2" x 3/8" 

Faceplate temperature of 30° to 35° C and Standard TV 

Scanning Rate 

Low- High-

Voltage Voltage 

Mode Mode 

Grid-No.4 (Decelerator) 

Voltage   500 900 V 

Grid-No.3 ( Beam-Focus 

Electrode) voltage   300 540 V 

Grid-No.2 ( Accelerator) 

Voltage   300 300 V 

Grid-No.1 Voltage for 

Picture Cutoff'   -65 to -65 to V 
-100 -100 

Average "Gamma" of 

Transfer Characteristic 

for signal-output current 

between 0.02 µA and 

0.2 µA   0.65 0.65 

Visual Equivalent Signal-

to-Noise Ratio 

(Approx.)'  300:1 300:1 
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8573A 
Lag-Per Cent of Initial 

Value of Signal-Output 

Current 1/20 Second 

After Illumination is 

Removed"  20 20 

Minimum Peak-to-Peak 

Blanking Voltage: 

When applied to grid No.1 75 75 V 

When applied to cathode . 20 20 V 

Limiting Resolution: 
At center of picture   1000 1100 TV lines 

At corner of picture   600 700 TV lines 

Amplitude Response to a 

400 TV line Square-

Wave Test Pattern at 

Center of Picture"   50 60 

Field Strength at Center 

of Focusing Coil P  40 ± 4 58 ± 4 G 

Peak Deflecting-Coil 

Current: 

Horizontal   350 480 mA 

Vertical  20 28 mA 

Field Strength of 

Adjustable Alignment 

Coilq   0 to 4 o to 4 G 

Maximum-Sensitivity Operation — 
0.1 Footcandle on Faceplate 

Faceplate Illumination (Highlight) . . 0.1 fc 

Target Voltager's   35 to 70 V 

Dark Currentt  0.2 

Signal-Output Current:' 

Typical   0.14 1-4A 

Intermediate-Sensitivity Operation — 
0.5 Footcandle on Faceplate 

Faceplate Illumination (Highlight) 0.5 fc 

Target Voltager's   30 to 60 V 

Dark Current'  0.10 PA 

Signal-Output Current:" 

Typical   0.27 PA 
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8573A 
Average-Sensitivity Operation — 
1.0 Footcandle on Faceplate • 

Faceplate Illumination (Highlight) . . . 1.0 fc 
1110 

Target Voltage"   20 to 40 V 

Dark Current'  0.02 µA 

Signal-Output Current:" 

Typical   0.20 Pit 

High-Light Level Operation — 
10 Footcandles on Faceplate 

Faceplate Illumination ( Highlight)   10 fc 

Target Voltager's   10 to 22 V 

Dark Currentt  0.005 1-tA 

• Signal-Output Current:" 

Typical   0.3 tIA 

° This capacitance, which effectively is the output impedance 
of the 8573A, is increased when the tube is mounted in the 
deflecting-yoke and focusing-coil assembly. The resistive 
component of the output impedance is in the order of 100 
megohms. 

b Made by Cinch Manufacturing Corporation, 1501 Morse Ave., 
Elk Grove Village, IL 60007. 

° Made by Cleveland Electronics Inc., 2000 Highland Road, 
Twinsburg, OH 44087. 

d These components are chosen to provide tube operation 
with minimum beam-landing error when mounted in the re-
commended position along the tube axis. 

t Grid-No.4 voltage must always be greater than grid-No.3 
voltage. The maximum voltage difference between these 
electrodes, however, should not exceed 600 volts. The 
recommended ratio of grid-No.3 to grid-No.4 voltage is 
6/10 to 5/10; best geometry being provided when the ratio 
is 6/10, and most uniform signal output when the ratio is 
5/10. The operator should select the ratio within this range 
which provides the desired performance. 

g Video amplifiers must be designed properly to handle target 
currents of this magnitude to avoid amplifier overload or 
picture distortion. 

h For conditions where "white light" is uniformly diffused e 
over entire tube face. 

With no blanking voltage on grid No.l. 
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Measured with high-gain, low-noise, cascode-input-type 

amplifier having bandwidth of 5 MHz and a peak signal-
output current of 0.35 microampere. Because the noise in 
such a system is predominately of the high-frequency type, 
the visual equivalent signal-to-noise ratio is taken as the 
ratio of the highlight video-signal current to rms noise 
current, multiplied by a factor of 3. 

m For initial signal-output current of 0.3 microampere and a 
dark current of 0.02 microampere. 

" Amplitude reapuitae ie the eignal amplitude frem a given 
TV line number ( fine picture detail) expressed as a per cent 
of the signal amplitude from a very-low-frequency ( large-
area) picture element. In practice, the large-detail reference 

is usually 15 TV lines with signal amplitude set equal to 
100 per cent. The TV line numbers are determined by the 

number of equal-width black and %bite lines that will fit 
into the physical height of the image focused on the camera-

tube faceplate. 

P The polarity of the focusing coil should be such that a 
north-seeking pole is attracted to the image end of the 
focusing coil, with the indicator located outside of and at 
the image end of the focusing coil. 

41 The alignment coil should be located on the tube so that 

its center is at a distance of 3-11/16 inches from the face 
of the tube, and be positioned so that its axis is coincident 
with the axis of the tube, the deflecting yoke, and the 
focusing coil. 

✓ The target voltage for each 8573A must be adjusted to that 

value which gives the desired operating dark current. 

Indicated range for each type of service serves only to 
illustrate the operating target-voltage range normally en-

countered. 

t The deflecting circuits must provide extremely linear scan-
ning for good black-level reproduction. Dark-current signal 
is proportional to the scanning velocity. Any change in 
scanning velocity produces a black-level error in direct 
proportion to the change in scanning velocity. 

U Defined as the component of the highlight target current 

after the dark-current component has been subtracted. 
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COMPONENT LOCATIONS 

•:•:;:«.•»»:•»»>>> 

FOCUSING COIL 
(SEE NOTE) 

•••-• ALIGNMENT 
COIL 

 Lni&  

2 

HORIZONTAL AND 
VERTICAL DEFLECTING 

COILS 

92CS.-I2529 

Note: Cross-hatching indicates wound portion of focusing coil. 

DIMENSIONAL OUTLINE 

1.1251.010 .835 ± 035 
(2838'1 •25) 121.213.89) DIA. 

.050 
0.27g 

5.12 t.06 
113021.51 

.125 
(3.2) 

FACEPLATE 
(NOTE 2) 

MASKED PORTION 
OF FACE 
(NOTE I) 

METAL 
TARGET 
FLANGE 

1.020_•°,33°5 DIA 

( 25.914'76 ) 

--BASE 
JEDEC No E8- II 

92C S - 9765R3 
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8573A 
NOTES FOR DIMENSIONAL OUTLINE 

Note 1: Straight sides of masked portions are parallel to the 
plane passing through tube axis and 8hod ilideA pia. 

Note 2: Faceplate glass is Corning No.7056 having a thick-
ness of 0.094" ± 0.012". 

TERMINAL DIAGRAM (Bottom View) 

Pin 1: Heater 

Pin 2: Grid No.1 

Pin 3: Grid No.4 

Pin 4: Internal Connection — 
Do Not Use G 

Pin 5: Grid No.2 

Pin 6: Grid No.3 

Pin 7: Cathode 

Pin 8: Heater 

Flange: Target 

Short Index Pin — Internal Connection — 
Make No Connection 

RANGE OF DARK CURRENT 

G4 

TARGET 
IC 0.1 

H SHORT 
PIN 
IC 

DIRECTION OF LIGHT , 
INTO FACE END OF TUBE 

Ga 

SCANNED AREA OF PHOTOCONDUCTIVE LAYER • 1/2" x 3/8" 
FACEPLATE TEMPERATURE 30* C APPROX. 

2 

te 
w 
cr 0.1 
ta 
a. e 
m 
o 6 
cc 

4 

é-

ce 2 

ce 
Li 0.01 

e 

6 
0.005 

8 loo 
2 4 6 8 10 2 4 6 

TARGET VOLTS 

2 4 

92C5-12235 
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8573A 
TYPICAL PERSISTENCE CHARACTERISTICS 

INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES 0.3 

SCANNED AREA OF PHOTOCONDUCTIVC LAYER r 1/2" n 3/8" 

FACEPLATE TEMPERATURE r 30"C APPROX . 
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HORIZONTAL SQUARE-WAVE RESPONSE 

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES • 0.40 

DARK CURRENT (MICROAMPERES) • 0.02 

TEST PATTERN . TRANSPARENT SLANT-LINE BURST. 

... ... 

t., 
60 

LÈ., • 

t.; 50 

o 

s 40 

t  
0 200 400 600 8C ,_ .D00 . 200 

TV LINE NUMBER 9204-2195 

*Amplitude response measured using the RCA P200 slant-line 

burst pattern with horizontal center response balanced on 
the 400 line chevrons. 

...... ....... 

CURVE A, GRID-No. 4 VOLTS • 900. 

GRID-No. 3 VOLTS • 540 

CURVE El: GRID-No. 4 VOLTS • 500. 

GRID-No. 3 VOLTS • 300 

..........   
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• 
Photomultiplier Tube 

2"-Diameter, 12-Stage, Head-On Type Having 

Bialkali Photocathode and In- Line Electrostatically-
Focused Dynode Structure 

GENERAL 

Spectral Response   See accompanying Typical 

Pi, II • irrri 11,00 Cper tris! 

Response Characteristics 

Wavelength of Maximum Response   3850 ± 500 angstroms 

Cathode, Semitransparent   Cesium-Potassium-Antimony 
(Bialkali) 

Minimum projected area 2  54 sq. in 

Minimum diameter   1.80 in 

Window   Pyrex, Corninga No.7740, or equivalent 

Shape   Plano-Concave 

Index of refraction at 5893 angstroms   1.47 

Dynodes: 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface   Beryllium-Oxide 

Structure   In- Line Electrostatic- Focus Type 

Direct Interelectrode Capacitances ( Approx.): 

Anode to dynode No.12   5 pF 

Anode to all other electrodes   6 pF 

Maximum Overall Length   5.71 in 

Seated Length   4.98 ± 0.08 in 

Maximum Diameter   2.10 in 

Bulb   T16 
Base   See Base Drawing 

Socket   RCA AJ2144 or AJ2145b 
Magnetic Shield   See footnote ( c) 

Operating Position   Any 

Weight ( Approx.)   6 oz 

MAXIMUM AND MINIMUM RATINGS, Absolute-Maximum Values: 
DC Supply Voltage: 

Between anode and cathode: 
With Voltage Distribution A 
shown in Table I   { 3000 max. V 

800 min. V 

With Voltage Distribution B 3000 max. V 
shown in Table I   

1300 min. V 
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8575 
With Voltage Distribution C 3500 max. V 

shown in Table I   { 800 min. V 

Between anode and dynode No.12   800 max. V 

Between dynode No.12 and dynode No.11   800 max. V 

Between consecutive dynodes   400 max. V 

 { 1000 max. V 

Between dynode No.1 and cathode   300 min. V 

Between focusing electrode and cathode   . . 1000 max. V 

Average Anode Currente   0.2 max. mA 

Ambient-Temperature Range t   -100 to +85 oc 

llo-CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage ( E) across a voltage divider 
providing electrode voltages shown in Table I, and at a temperature 
of 220 C. 

With E 2000 volts ( Except as noted) 

Voltage Distribution A, Table I 

Min. Typical Max. 

• 

• 

• 

Anode Sensitivity: 

Radiant9 at 3850 
angstroms.   9.7x105 A/W 

Luminoush 
(28700 K)   100 850 3000 A/Im 

Current with blue 
light source( 
(28700 K + C.S. 
No.5-58)  1.3x10-6 1.1x10-5 4x10-5 A 

Cathode Sensitivity: 

Radiantk at 3850 
angstroms   0.097 A/W • 
Luminousr^ 
(28700 K)   6.2x10-5 8.5x10-5 A/Im 

Current with blue 
light source' 
(28700 K + C.S. 
No.5-58)   8x10-10 1.1x10-9 

Quantum Effi-
ciency at 3850 
angstromsP  31 

Current Amplifica-
tion   1x107 

Anode Dark 
Currentq   1x10-9 4x10-9 A 

Indicates a change or addition. 

• 

• 
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Equivalent Anode 
Dark Current In-
put'l   

Equivalent Noise 
I nputs   

5x10- 12 2x10-11 Im 

4.4x10-15r 1.8x10-14r 

1.8x10-13 — Im 

1.6x10-18S 

Dark Pulse Sum-
mationu: 

1/8 photoelectron to 
16 photoelectrons . — 660 - counts 
9me Typir ,,/ per seconds 

Anode-Pulse Rise 
Timev at 3000 V . . - 2.1x10-8 

Electron Transit 
Timew at 3000 V . . - 3.1x10-8 

With E = 1100 volts 
(Except as noted) 

Voltage Distribution A, 
Table I 

Pulse Height 
Resolutionx   - 7.5 8 

Pulse Heighe  4.9x10-12 1.5x10-11 1.5x10-18 coulombs 

Peak-to- Valley 
Ratio of Pulse 
Height Spectrum 
wth Feb5 
Sourcez   38 

Mean Gain De-
viation:au 

With count rate 
change of 1000 
to 10000 cpsbb  

For a period of 
16 hours at a 
count rate of 
1000 cps"   

With E = 3000 volts 

Voltage Distribution 
C. Table I 

Pulse Current:dd 

Linear«   

Space-charge . 

— 1 % 

1 % 

— 0.15 — A 

limited ( saturated) 0.50 — A 
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8575 
a Made by Corning Glass, Corning, NY 14830. 

The AJ2145 is ordinarily supplied with the tube and is designed 

specifically for chassis mounting. The AJ2144 may be supplied 

as an alternate socket if requested by the user. The AJ2144 is 

designed for use in any desired mounting arrangement. It is sup-

plied with an unattached clamp ring which fits to either the top 

or bottom of its socket body to permit chassis mounting. The 

ring is not normally required for other mounting arrangements 

and can be discarded to make such arrangements more compact. 

C Magnetic shielding material in the form of foil or tape as avail-

able from the Magnetic Shield Division, Perfection Mica Com-

pany, 1322 North Elston Avenue, Chicago, IL, 60622, or 

equivalent. 

e Averaged over any interval of 30 seconds maximum. 

Tube operation at room temperature or below is recommended. 

9 This value is calculated from the typical anode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

h These values are calculated as shown below: 

Anode Current (with blue 

light source) ( A) 

Luminous Sensitivity ( A/Im) 
0.13 x Light Flux of 1 x 10-7 ( 1m) 

The value of 0.13 is the average value of the ratio of the anode 

current measured under the conditions specified in footnote (j) 

to the anode current measured under the same conditions but 

with the blue filter removed. 

.i Under the following conditions: Light incident on the cathode is 

transmitted through a blue filter ( Corning C.S. No.5-58, polished 

to 1/2 stock thickness--Manufactured by the Corning Glass 

Works, Corning, NY 14830) from a tungsten-filament lamp 

operated at a color temperature of 28700 K. The value of light 

flux incident on the filter is 1 x 10-7 lumen. 

This value is calculated from the typical cathode luminous sensi-

tivity rating using a conversion factor of 1140 lumens per watt. 

m These values are calculated as shown below: 

Cathode Luminous Sensitivity ( A/Im) --

Cathode Current (with blue light source) ( A) 

0.13 x Light Flux of 1 x 10-4 ( 1m) 

IMEDO Electronic Components 
DATA 2 



8575 
The value of 0.13 is an average value. It is the ratio of the cath-

ode current measured under the conditions specified in footnote 

(n) to the cathode current measured under the same conditions 

but with the blue filter removed. 

o Light incident on the cathode is transmitted through a blue filter 

(Corning C.S. No.5-58, polished to 1/2 stock thickness) from a 

tungsten-filament lamp operated at a color temperature of 

2870° K. The value of light flux incident on the filter is 100 

microlumens and 500 volts are applied between cathode and all 

other electrodes connected as anode. 

Calculated trom the cathode current measured with blue light 

source. 

• Light incident on the cathode is transmitted through a blue 

filter ( Corning C.S. No.5-58, polished to 1/2 stock thickness). 

The light flux incident on the filter is 0.1 microlumen. The sup-

ply voltage E is adjusted to obtain an anode current of 2.6 micro-

amperes. Luminous sensitivity of the tube under these conditions 

is approximately equivalent to 200 amperes per lumen. Dark cur-

rent is measured with incident light removed. 

r At 3850 angstroms. These values are calculated from the EADCI 

values in lumens using a conversion factor of 1140 lumens per watt. 

s Under the following conditions: External shield connected to 

cathode, an equivalent bandwidth of 1 Hz, tungsten-light source 

at a color temperature of 2870° K interrupted at a low audio 

frequency to produce incident radiation pulses alternating be-

tween zero and the value stated. The "on" period of the pulse is 

equal to the "off" period. 

At 3850 angstroms. This value is calculated from the ENI value 

in lumens using a conversion factor of 1140 lumens per watt. 

u Measured as shown under (q) and with the tube in complete 

darkness. The pulse height for the single photoelectron equiva-

lent is determined by using a light source operated at a low 

color temperature to assure the high probability of single photo-

electron emission from the photocathode of the tube. The in-

tensity of the light source is adjusted for approximately 104 

photons per second. This light is removed before the dark pulse 

summation is measured. 

✓ Measured between 10 per cent and 90 per cent of maximum 

anode-pulse height. This anode-pulse rise time is primarily a 

function of transit time variation and is measured under condi-

tions with the incident light fully illuminating the photocathode. 
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W The electron transit time is the time interval between the arrival 

of a delta function light pulse at the entrance window of the tube 

and the time at which the output pulse at the anode terminal 

reaches peak amplitude. The transit time is measured under 

conditions with the incident light fully illuminating the photo-

cathode. 

Anode load is a 100 kilohm resistor with a total capacitance of 

100 + 3% pF in parallel. Under pulse conditions, the interstage 

voltages of the tube should not deviate more than 2% from the 

interstage voltage values during no-signal conditions. The 662 

keV photon from a 1 microcurie Csi 37 source and a cylindrical 

2" x 2" thallium-activated sodium-iodide scintillator [ Nal ( TI)-

type 8D8S50, Serial No.BR772, or equivalent I are used. This 

scintillator is manufactured by the Hershey,/ Chemical Corpora-

tion, 1945 East 97th Street, Cleveland 6, OH, and is rated by the 

manufacturer as having a resolving capability of 8.2 per cent to 

8.3 per cent. The Cs 137 source is in direct contact with the metal 

end of the scintillator. The faceplate end of the crystal is coupled 
to the tube by a coupling fluid such as Dow Corning Corp. Type 

DC200 ( Viscosity of 60,000 centistokes)—Manufactured by the 

Dow Cornign Corp., Midland, MI, or equivalent. Pulse height 

resolution in per cent is defined as 100 times the ratio of the 

width of the photopeak at half the maximum count rate in the 

photopeak height ( A) to the pulse height at maximum photo-

peak count rate ( 13). 

PHOTO 
PE AK 

PULSE HEIGHT B 
921.5 - 2487 
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Y Pulse height is defined as the average charge collected at the 

anode from a pulse caused by the photoelectric absorption of a 

662 keV photon from Cs137 in a thallium-activated sodium-

iodide scintillator, NallT1). 

Z Measured using a Harshaw Type HG 0.005" beryllium window 

scintillator, 0.04" thick and 7/8" in diameter and an 

isotope of iron having an atomic mass of 55 ( Fe55) and an ef-

fective activity at the scintillator of one microcurie. 

aa Mean gain deviation is defined as follows: 

MGD 

i = n 

/ - Pi 
i = 1 100 

where:5> = mean pulse height 

pi = pulse height at the " ifh" reading 

n = total number of readings 

bh Under the following conditions: The scintillator and Cs 137 radia-

tion source of ( x) are employed. The radiation source is initially 

centered, on the major axis of the tube and the scintillator, at a 

point providing a pulse count rate of 1000 cps. The pulse height 

of the photopeak is measured under this condition. Next, the 

radiation source is moved rapidly, in approximately 30 seconds, 

to a new position that is equivalent to a count rate of 10,000 cps. 
The new position is also centered in the major axis of the tube. 

The pulse height under this condition is measured. The dif-

ference in pulse height between these two measurements is typ-

ically 1 per cent. 

CC Under the same conditions as (bb) except the count rate position 

of 1,000 cps is maintained for 16 hours and the pulse height is 

sampled at 1 hour intervals. 

dd The interstage voltages of the tube should not deviate more than 

2 per cent from the specified voltage distribution. Capacitors 

are connected across the individual resistors making up the volt-

age-divider arrangement to insure this operating condition. 

ee Maximum deviation from linearity is 2 per cent. 

[E.CELM Electronic Components 
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Table I 

Voltages To Be Provided By Divider 

Between the 

Following 

Electrodes: 

Cathode ( K), 

Dynode ( Dy), 

and Anode ( P) 

Column A Column B Column C 

6.1% of 

Supply 

Voltage ( E) 

multiplied by 

8.06% of 

Dy1 - P 

Voltage ( E) 

multiplied by 

4.6% of 

Supply 

Voltage ( E) 

multiplied by 

K - Dy1 

Dy1 - Dy2 

Dy2 - Dy3 

Dy3 - Dy4 

Dy4 - Dy5 

Dy5 - Dy6 

Dy6 - Dy7 

Dy7 - Dy8 

Dy8 - Dy9 

Dy9 - Dy10 

Dy10 - Dy11 

Dy11 - Dy12 

Dy12 - P 

Dy1 - P 

K - P 

4.0 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

16.4 

é 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

12.4 

4.0 

1.0 

1.4 

1.0 

1.0 

1.0 

1.0 

1.0 

1.0 

1.5 

2.0 

4.0 

2.0 

21.9 

Focusing Electrode ( Pin 17) connected to dynode No.1 potential. 

Electron Multiplier Shield ( Pin 10) connected to dynode No.5 

potential. 

kathode-to-Dynode-No.1 Voltage maintained at 660 volts. 

TERMINAL CONNECTIONS 
The base pins of the tube fit a 21-contact socket such as 
the RCA-AJ2144 and the AJ2145. 

BASING DIAGRAM 
(BOTTOM VIEW) 

IC 

IC 

G 

DY2 

DY6 

DIRECTION OF RADIATION D 8 IC 
INTO END OF BULB ''I0 lc SHIELD 

IC 

DYI or, 
DY5 

DY7 

DY9 

DY II 

DY12 

92L5 - 2812 

MUM Electronic Components 
DATA 4 
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DIMENSIONAL OUTLINE 

• 

• 

• 

• 

• 

REFLECTIVE 
BAND UNDER 

PLASTIC 
LIGHT 
SHIELD 

PHOTOCATHODE --

PLASTIC 
LIGHT  
SHIELD 

116 BULB 

.65 
MAX. 

Dimensions in Inches 

141.  
USEFUL 

"- PHOTOCATHODE 
DIA I BOMIN 

.- FACEPLATE 
(SEE NOTE) 

5.71 
MAX. 

498 
08 

.30 MAX. DIA. 
92CS-I3038F12 

Note: Deviation from Flatness of External Surface of Faceplate 

will not exceed 0.010" from Peak to Valley. 

The dimensions in millimeters are derived from the basic inch 

dimensions ( 1 inch = 25.4 mm). 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.91 48.5 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 

5.71 145.0 

Electronic 
Components 

DATA 5 
2-70 



8575 
DETAIL OF BASE ARRANGEMENT 

  2 10 MAX   
DIA 

-'PLASTIC 
LIGHT 
SNELD 

65 
MAX 

PIN CONTOUR 
OPTIONAL 

.02-.05 

.O45 MAX 

111:1 

16.4 

32 

92CS- ,3050R2 

Pin 1: Dynode No.1 

Pin 2: Dynode No.3 

Pin 3: Dynode No.5 

Pin 4: Dynode No.? 

Pin 5: Dynode No.9 

Pin 6: Dynode No.11 

Pin 7: Anode 

Pin 8: Dynode No.12 

Pin 9: Internal Connection, 
Do not use 

Pin 10: Electron Multiplier Shield 

Pin 11: Internal Connection, 
Do not use 

30 
04 

064 à .003 
DIA. 

.30 MAX. 
DIA. 

16.4. 

Pin 12: Dynode No 10 

Pin 13: Dynode No.8 

Pin 14: Dynode No .6 

Pin 15: Dynode No.4 

Pin 16: Dynode No.2 

Pin 17: Focusing Electrode 

Pin 18: Internal Connection, 
Do not use 

Pin 19: Internal Connection, 
Do not use 

Pin 20: Internal Connection, 
Do not use 

Pin 21: Photocathode 

DUCOM Electronic Components 
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8575 
TYPICAL PHOTOCATHODE SPECTRAL RESPONSE 

CHARACTERISTICS 

• 

• 

• 

• 

• 
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8575 

TYPICAL TIME- RESOLUTION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 
6.1% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No 
DYNODE No.I AND DYNODE No, 2 
DYNODE No .2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.1 POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL. 
PHOTOCATHODE IS FULLY ILLUMINATED 
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TYPICAL ANODE DARK CURRENT AND EADCI • 

• 

• 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY 
VOLTAGE ( E) ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES 
AS FOLLOWS. 

BETWEEN 6 I % OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No I 
DYNODE No I AND DYNODE No 2 
DYNODE No 2 AND DYNODE No.3 

EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4 0 
I 0 
I 4 
1 0 

16.4 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No 5 
POTENTIAL 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No I POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870.K. 
TUBE TEMPERATURE. 22 4C 

E
Q
U
I
V
A
L
E
N
T
 
A
N
O
D
E
 
-
 D
A
R
K
 
-
C
U
R
R
E
N
T
 
I
N
P
U
T
 
-
 L
U
M
E
N
 

A
N
O
D
E
 
D
A
R
K
 
C
U
R
R
E
N
T
-
A
M
P
E
R
E
 

o
 

5
 

5
 

5,
 

e
 

a
 

i
n
,
 

S
e
a
p
j
 

N
 

I
h
e
I
D
R
I
 

N
 

II
,
 
o
a
f
=
 
.
 

i
.
e
.
:
D
i
 
.
 
*
œ
o
:
0
 

N
 

-{ ; •--;.;;; 1  
T 1 Tt-Tif 

=
.
 
•

e
t
»
.
 

e
a
"
.
 
.
 

b
e
e
n
_
 

na
 

C
h
a
,
 

N
 

rs
, 

A
m
t
l
,
 

N
 

'
I
 

I
 

a
 

5
 

°
 

5
 

A
 
;
 
.
;
 
•
 a
 
=
 

6
 

E
Q
U
I
V
A
L
E
N
T
 
A
N
O
D
E
 
-
D
A
R
K
 
-
C
U
R
R
E
N
T
 
I
N
P
U
T
 
A
T
 
3
6
5
0
 A
N
G
S
T
R
O
M
S
 
-
 W
A
T
T
 

_ 
. _ 

=... 
— 

4. 
e•t• 

4. 
+ 

- "  .• (.*. liii 
-- 

4- 

<, 

II -. 

1 

..... 

• --
..-- 

,I 

—  

--•-•-;•-• 

- LUMEN  
. 

• 

li 

. 

...--• 

" 
1 

'1,-t- 

-,—. 

1-i-'•• 

....-..... 

t 1 1 TTTTT 

.,_.. 

C./ - WArr ' ta«. 
... • 

I 

o 2 0. 
10 1 04 

n)00 1500 2000 2500 
SUPPLY VOLTS(E)BETWE EN ANODE AND CATHODE 92LJA-3315 

LUM NOUS SENSITIVITY - AMPERES/LUMEN 

Electronic 
Components 

DATA 7 
2-70 
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TYPICAL DARK-PULSE SPECTRUM 

MEASURED UNDER THE FOLLOWING CONDITIONS LIGHT ON CATHODE IS 
TRANSMIT TED THROUGH A BLUE FILTER (CORNING CS No 5-58, 
POLISHED TO 1/2 STOCK THICKNESS) LIGHT ON FILTER IS 0 1 
MICROLUMEN VOLTAGE DISTRIBUTION(A)IS USED AND SUPPLY 
VOLTAGE ADJUSTED TO OBTAIN AN ANODE CURRENT OF 26 MICRO-
AMPERES LIGHT IS EXCLUDED DURING MEASUREMENT 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE44o I POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE - No 5 POTENTIAL 
TUBE TEMPERATURE • 2 2*C 
ONE PHOTOELECTRON PULSE HE GUT • 8 COUNTING CHANNELS 
INTEGRATING TIME CONSTANT • 10 us ( R•100ILQ, C•1009F) 
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DIFFERENTIAL FE 55 SPECTRUM 

Fe5 SOuRCE, ACTIVITY I CURIE 
SC1NTILLATOR: HARSHAW, TYPE HG 0.005 BERYLLIUM WINDOW, 

Want), 716« DIAMETER, o.o4o• THICK 
CATHODE-TO-DYNODE-No.1 VOLTS • 420 
DYNODE-No. 1-TO-DYNODE-No. 2 VOLTS • 105 
DYNODE-No. 2-70-DYNODE-No. 3 VOLTS • 155 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 105 
ANODE-TO-CATHODE VOLTS • 1700 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No .1 POTENTIAL. 
El ECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No. 5 
POTENTIAL. 
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TYPICAL DYNODE MODULATION CHARACTERISTIC 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 
6 I% OF E 

MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No.1 AND DYNODE No. 2 
DYNODE No.2 AND DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
1.4 
i.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 
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TYPICAL ANODE CHARACTERISTICS 

• 

• 

• 

• 

• 

• 

CATHODE-TO- DYNODE -No .I VOLTS • 488 
DYNODE-No I - TO- DYNODE - No.2 VOLTS • 12 2 
DYIYODE - No.2- TO-DYNODE - No 3 VOLTS • 175 
EACH SUCCEEDING DYNODE-STAGE VOLTS • 122 
ANODE -TO-CATHODE VOLTS • 2000 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No .5 POTENTIAL 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A COLOR 

TEMPERATURE OF 21370•K 
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

VOLTAGE DISTRIBUTION (A) OR ( B) AS SHOWN ON CURVE, TABLE I 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE- No I POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 

POTENTIAL. 
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8575 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT 

THE SUPPLY VOLTAGE ( E) IS ACROSS A VOLTAGE DIVIDER wHicH 
PROVIDES VOLTAGES AS FOLLOWS. 

BETWEEN ' 6 I % OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No.I 

DYNODE No 1 AND DYNODE No .2 
DYNODE No 2 AND DYNODE No3 
EACH SUCCEEDING DYNODE STAGE 
ANODE AND CATHODE 

4.0 
1 0 
14 
10 
164 

FOCUSING ELECTRODE IS CONNECTED -17U In NODE-No 1 roTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE- No .5 
POTENTIAL 
PHOTOCATHODE IS FULLY ILLUMINATED. 

POSITIVE 

: r  'I 
. rl. I 

L' -I\" = ,', 3 i 

VALUE OF H IN 
DIRECTION SHOWN 

( ; ). •,( 2)1. OR ( 3) --• 

• DIRECTION ( I ) IS OUT OF PAPER 
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8575 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT ( Cont d) 
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TYPICAL FOCUSING- ELECTRODE CHARACTERISTIC 

FOCUSING-ELECTRODE VOLTAGE 8 
IS VARIED BY ADJUSTMENT 
OF POTENTIOMETER CONNECTED 
BETWEEN DYNODE No.I AND CATHODE. LI 
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RELATIVE ANODE CURRENT -- PER CENT 
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8605/V16,8605/V2; 8606 

Image Intensifier Tubes 

Fiber-Optic Input and Output Faceplates 

Integrated Voltage Multiplier Incorporated in 8606 

Ruggedized Construction 

S-20 Spectral Response with Extended Red Sensitivity 

P20 Phosphor Screen 

GENERAL 

Each Type 

Spectral Response   S-20 with extended red 
response 

Wavelength of Maximum Response . 4700 +1°130 

- 500 
Photocathode: 

Material  

Minimum useful area 
Type 8606   

Types 8605 .V1, 8605 ' V2 .   

Minimum useful diameter 

Type 8606.   

Types 8605N1, 8605/V2. . .   

Image surface: 

Shape  

Na-K-Cs-Sb(Multialkali) 

11.1 cm2 ( 1.70 in2) 

12.6 cm2 ( 1.96 in2) 

37.5 mm ( 1.47 in) 

40 mm ( 1.58 in) 

Flat, Circular 

Material   Fiber-Optics 
Fluorescent Screen: 

Minimum useful area  13.8 cm2 (2.14 in2 ) 
Minimum useful diameter   42 mm ( 1.65 in) 
Phosphor   P20, Aluminized 
Fluorescence and phosphorescence Yellow-Green 
Persistence  Medium to Medium 

Short 
Image surface: 

Shape   Flat. Circular 

Material   Fiber-Optics 
Focusing Method   Electrostatic 

éNote: The 8605/V1 is equivalent to the image intensi-
fier designated 8605-1 by the military and the 8605/V2 
is equivalent to the image intensifiers designated 
8fi05-2 and 8605-3. 

Mai Electronic Components 
DATA 1 
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8605/V1,8605V2, 8606 

Tube Dimensions: 

Maximum overall length 

Type 8606   

Types 8605N1, 8605N2   

Max imum diameter 

Type 8606   

Types 8605N1, 8605N2 

Operating Position   

Weight ( Approx.) 

Type 8606  

Types 8605N1, 8605N2  

12.028 in ( 302.51 mm) 

3.705 in (94.2 mm) 

3.737 in ( 95.10 mm) 

3.05* in ( 77.5 mm) 

Any 

MAXIMUM RATINGS, Absolute-Maximum 

Peak-to-Peak AC Input Voltage b 

Type 8606 

DC Anode-to-Cathode Voltage 

Types 8605N1, 8605N2  

Screen Luminance ( Brightness) 

Types 8605N1, 8605N2  

Each Type 

Ambient-Temperature Range: 
Non-operating   

Operating 

4 lbs 8 oz ( 2.04 kg) 

14 oz ( 0.396 kg) 

Values 

28 kV, 1200 to 2000 Hz 

16 kV 

125 fL 

-54° to +68° C 

-54° to +52 ° C 

ELECTRICAL CHARACTERISTICS, Type 8606 Only 

Min. Typ 

Input Capacity`   

*Excluding exhaust tubulation cap. 

cal 

• 

• 

• 

• 
MCEBEI Electronic Components 

DATA 1 



• • • 
TYPICAL PERFORMANCE CHARACTERISTICS 

• • • 

Characteristic 

Type 8606 

Under conditions with 2.7 
± .05 kV 1500 llz applied 
and at an ambient temper- 
ature of 22° C, unless 

otherwise noted, 

Type 8605/V1 

Undercond itions with aDC 
anode voltage of 15 kV and 

at an ambient temperature 

of 22 °C, unless otherwise 
noted, 

Type 8605/V2 

Under conditions with /ADC 

anode voltage of 15 kV and 
at an ambient temperature 
of 22 °C, unless otherwise 

noted. 

Typical Max. Min. Typical Max. Min. Typical Max. Units 

Resolution: 

Centerd  25  25 35 57 70 57 70 Line-
l'a irs/mm 

Edge° 
(Peripheral)  23 30 45 45 Line-

Screen Luminance 
(Brightness)   - - 

f 
125 - - 

Pairs/min 

Luminance Cain: 9 

At22 ° C   3.5 x 104 - - - - fL/fc 

At-54 °C  2.8 x 104 - - n .( fe 
With green light 
source   - - 22 ¡ 
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TYPICAL PERFORMANCE CHARACTERISTICS (Coned) 

Character, stic 

Type 8606 
Under conditions with 2.7 
± .05 kV 1500 Hz applied 
and at an ambient temper-
ature of 22° C. unless 
otherwise noted. 

Type 8605/V1 
Under cond itions with a DC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22 °C, unless otherwise 
noted. 

Type 8605/V2 
Under conditions with a DC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22 °C, unless otherwise 
noted. 

Equivalent Screen 

Background Input: 

Luminous'. . 

Photocathode 
Sensitivity: 

Radiant: 

At4700 Xm . 

At8000 R... 
At 8500 . . 

Luminous". . . 

Luminance 
Uniformity  

Modulation Transfe 

diction(MTF):s next page) 

4.6 x 10 -2 - 

6 x 10 -3 — 

1 x 10 -3 

1.75 x 10 -42 x 10 -4 

• 
3: P 

- 4.6 x 10-2 — 

6 x 10 -3 

1 x 10 -3 

1.75 x 10 -42 x 10-4 

- 1.4:0 2:01 

• 

2 x 10-1° 

— 4.6 x 10 - 

— 1.6 x 11:14 — 

— 1.4:1' 2:1' 

Im/cm2 

A/W 

A/W 

A/W 

,V1m 
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• • • 
TYPICAL PERFORMANCE CHARACTERISTICS (Coned) 

Characteristi c 

Type 8606 

Under conditions with 2.7 
± .05 kV 1500 Hz applied 
and at an ambient temper- 
ature of 22° C. unless 
otherwise noted, 

Type 8605/V1 

Underconditions with aDC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22°C, unless otherwise 
noted. 

Type 8605/V2 

Underconditions with aDC 
anode voltage of 15 kV and 
at an ambient temperature 
of 22 °C, unless otherwise 
noted. 

For 2.5 Line-
Pairs/mm . .   90 95 — — — — — — 

For 7.5 Line-
Pairs/mm .. . . 55 60 — — — — 

For 16 Line-
Pairs/mm . . . . 10 20 — — — — — % 

Paraxial Image 
Magnification 
( C milt   0.82 — LO 0.94 LI) o»1 1.0 

Edge Image 
Magnification'   1.0 — 1.06 — — — 

Image Align-
ment"  — — 0.06 0.02 — 0.02 in 

Image Stabil ity in 
30 seconds . .. . — — 0.005 0.005 — — 0.005 in 

Distort ionx  — — 25 — 8 - - 8 
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8605/V1,8605/V2, 8606 

b 
Suitable oscillators providing this input voltage are avail-
able from the Microsemiconductor Corporation, Culver City, 
CA; Varo, Inc., Plano, TX 75074; or Venus Scientific Inc., e 
25 Bloomingdale Road, Hicksville, NY 11801. 

C At the maximum rated peak-to-peak ac input voltage of 
2.8 kV, 1200 to 2000 Hz, the maximum de charging current 
will not exceed 200 microamperes. Charging current is 
defined as the peak value of the rectified charging current • 
after the sinusoidal component has been subtracted. See 
waveshape below. Input capacity is measured at a tem-
perature of +52° C, with operating voltage applied, no light 
incident on the photocathode, and the tube shielded in a 
close-fitting, grounded metallic cylinder. 

r
CHARGING   CURRENT 

92LS - 3104 

d The resolution, both horizontal and vertical, is determined 
with a test pattern consisting of alternate black and white 
lines of equal width. Any two adjacent lines are designated 
a " line-pair." 

e This minimum value applies at a distance of 11 mm from 
the major ( optical) axis of the tube. 

f  With 1 x 10-3 footcandle or greater on the photocathode. The 
8606 must be protected from overload by the use of a low 
power output oscillator when exposed to illumination 
levels above the specified value. Oscillators meeting the 
Military Specification 052374 are satisfactory. Vendors see 
footnote ( b). 

• 

MC2M Electronic Components 
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8605/V1,8605/V2, 8606 

g LuminanceGain is defined as the quotient of screen bright-
ness in footlamberts by the photocathode illumination in 

• footcandles provided by a tungsten-filament lamp having 

a lime-glass envelope. The lamp is operated at a color 
temperature of 2854° K. The value of light input radiation 
on the photocathgde image surface is in the range of 
1 x 10-5 to 3 x 10- footcandle. 

e
h Under same conditions of footnote ( g) except input radia-
tion on photocathode is 5 x 10-2 footcandle. Anode voltage 

is 15 kV. 

i Under the same conditions of footnote ( g) except that a 
light input of 5 x 10-2 footcandle is incident on Coming 
C.S. No.3-71 and C.S. No.4-67 interposed between the 

a1 light source and the tube. Anode voltage is 15 kV. Use of 
Mr . these filters in conjunction with the 2854° K source 

closely approximates the P20 spectral distribution. 

k Defined as the equivalent value of luminous flux from a 
tungsten-filament lamp operating at 2854° K that would be 
required to cause an increase in screen brightness equal to 
screen background brightness. 

In For incident radiation at the wavelength of maximum re-
sponse of the spectral sensitivity characteristic. 

n Under the following conditions: The light source is a tung-
sten-filament lamp having a lime-glass envelope. The lamp 
is operated at a color temperature of 2854° K. The light 
spot has a minimum diameter of 1.1". 

P The light source is a tungsten-filament lamp having a lime-
glass envelope. The lamp is operated at a color temperature 

e of 2854° K. Luminance uniformity will not vary more than 
the ratio stated over a circular area 32.5 mm in diameter 
centered on the image screen. No distinct line of demarca-
tion between light and dark areas is permitted. Alterna-
tively, tubes will conform to MIL-I-55493 ( EL) Uniformity 
Specification dated 26 November, 1968. 

fir The light source is a tungsten-filament lamp having a lime-
glass envelope. The lamp is operated at a color temperature 

of 2854 ° K. Luminance uniformity will not vary more than 
the ratio stated over a circular area 38 mm in diameter 
centered on the image screen. No distinct line of demarca-
tion between light and dark areas is permitted. 

e Under the same conditions as shown in footnote (q) except 
that Corning C.S. No.3-71 and C.S. No.4-67 filters are 
interposed between the light source and the tube. 

DUCEDU Electronic Components 
DATA 4 

2-71 



8605/V1,8605/V2, 8606 

5 A two-dimensional resolution pattern, providing constant 
illumination in the Y direction, and sinusoidal variation of 
intensity in theXdirection is projected on the photocathode. 
Per cent image modulation M may then be defined as: 

W B 
M = x 100 

W + B 

where W = maximum illumination in white line 
B = minimum illumination in black line 

Output image brightness is also a sinusoidal function of 
the distance across one direction of the pattern, and the 
output modulation is equal to or less than the input modula-
tion. The modulation transfer function ( MTF) is defined as 
the ratio of the output modulation to input modulation ex-
pressed as a function of the spatial frequency of the inci-
dent illumination pattern. MTF for type 8606 is measured 
using Modulation Transfer Function Analyzer Model No.K1-b, 
a product of Optics Technology, Inc., Belmont, CA, using 
the specified procedure for that instrument. 

Paraxial Image Magnification ( Cmx) is defined as the ratio 
of the separation of two diametrically opposite image 
points on the screen to the separation of the two corres-
ponding image points on the photocathode. The image 
points on the photocathode are separated by a distance of 
2 mm and are located equal distances from the major axis 
of the tube. 

U Under the same conditions as shown in footnote ( t) except 
the test points on the photocathode are separated by 32mm. 

The center of an image produced on the screen by focusing ID 
a test pattern on the optical axis of the photocathode will 
fall within a circle concentric with the optical axis of the 
screen having the specified diameter. 

• 

• 

The center of the image produced on the screen of the tube 
as specified in footnote ( v) will not shift more than the 
specified value during 30 seconds of operation. 

x A second magnification value ( Emx) is obtained as stated 
in footnote ( v) except the image points on the photocathode 
are separated by a distance of 32 mm. Per-cent distortion 
is defined by the equation 

Per-cent Distortion -= 
Emx-Cmx 

Cmx 

• 

• 

MOM Electronic Components 
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8605/V1,8605/V2, 8606 

OPERATING CONSIDERATIONS 

Magnetic Shielding 
Magnetic shielding of these tubes may be required to 
minimize the effects of extraneous fields on tube perfor-
mance. It is to be noted that ac magnetic fields are 
particularly objectionable in that they seriously impair 
tube resolution. If an iron or steel case is used, care 
should be taken to insure that the case is completely 
demagnetized. 

High Humidity for Types 8605/V1 and 8605/V2 
To avoid possible corona effects, it is recommended 
that these tubes not be operated under conditions of 
high humidity unless potted in silicone rubber, or equiv-
alent, and that sharp bends in terminal connection 
leads be avoided. 

DC Power Supply for Types 8605/V1 and 8605/V2 
The de supply voltage for these tubes may be obtained 
from a suitable high-voltage power-supply unit. Such 
units are offered commercially by several manufacturers 
listed in buyers' guides. 

DIMENSIONAL OUTLINE 

TYPE 8606 

DETAIL " A" 

SPHERICAL R. 

0402 005 
DIA. 

0932.003 

EinCEM Electronic Components 
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8605/V1,8605/V2, 8606 

DIMENSIONAL OUTLINE 
TYPE 8606 

eg  

GROUND 
FLANGE 

RETICLE 
PLATE 

SEE DETAIL .Er 

AC INPUT 
TERMINAL 
SEE 
DE TA ICA« 

—FIBER - OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 

A 

ENLARGED VIEW OF 
RETICLE PATTERN 

43 . 

130' 

Note: Dimension applies with 1" of tube end. 

MIA Electronic Components 
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8605/V1,8605/V2, 8606 

DIMENSIONAL OUTLINE 
TYPE 8606 

DETAIL " Er 

FIBER -OPTIC 
SCREEN IMAGE 
SURFACE 

92 LM - 3109 

Diinen- 
sions 

Inches RUT1 

Min. Max. Min. Max. 

A 11.906 12.028 302.512 305.511 
B 11.025 11.115 280.035 282.321 
C 2.372 2.398 60.249 60.909 
D 3.742 Dia. 3.747 Dia. 95.047 Dia. 95.174 Dia. 
E 2.095 Dia. 2.105 Dia. 53.213 Dia. 53.467 Dia. 

.237 .243 6.020 6.172 
C .082 .092 2.082 2.336 
J .093 .113 2.362 2.870 
k 3.737 Dia. 3.747 Dia. 94.92 Dia. 95.10 Dia. 
M 2.950 Dia. 3.050 Dia. 74.930 Dia. 77.470 Dia. 
N .620 Dia. .630 Dia. 15.748 Dia. 16.002 Dia. 
0 .120 Dia. .123 Dia. 3.048 Dia. 3.124 Dia. 
P .208 .218 5.283 5.537 
Q .370 .380 9.398 9.652 
R 2.51 Dia. 2.55 Dia. 63.75 Dia. 64.77 Dia. 
S 2.781 Dia. 2.791 Dia. 70.637 Dia. 70.891 Dia. 
T 2.979 Dia. 2.994 Dia. 75.666 Dia. 76.047 Dia. 
U 3.083 Dia. 3.098 Dia. 78.308 Dia. 78.689 Dia. 
V 3.245 Dia. 3.260 Dia. 82.423 Dia. 82.804 Dia. 
W 3.297 Dia. 3.312 Dia. 83.743 Dia. 84.124 Dia. 
X 3.500 Dia. 3.520 Dia. 88.900 Dia. 89.408 Dia. 
Y 3.54 Dia. 3.58 Dia. 89.91 Dia. 90.93 Dia. 
Z .183 .193 4.648 4.902 

inch dimensions ( 1 inch -7- 25.4 mm). 
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AC INPUT POTTED 
VOLTAGE MULTIPLIER 

OSCILLATOR TERMINAL 

E— •--1( • 1E9' 

AC 
INPUT 

FIBER 
OPTICS 

*****•-04,4-

PHOTOCATHODE 

• • • 

 1E- T 
FIBER FIBER 
OPTICS OPTICS 

PHOSPHOR PHOSPHOR 
SCREEN SCREEN 

PHOTOCATHODE PHOTOCATHODE 

FIBER 
OPTICS 

PHOSPHOR 
SCREEN 

92LS-301T 
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8605/V1, 8605/V2,8606 

DIMENSIONAL OUTLINE 

TYPES 8605N1 AND 8605/V2 

• 

• 

• 

• 

N 

EXHAUST 
TUBULATION 

CAP 

AN ODE 
TERMINAL 

FIBER-OPTIC SCREEN 
IMAGE SURFACE 

FIBER • OPTIC 
PHOTOCATHODE 
IMAGE SURFACE 

PHOTOCATHODE 
TERMINAL 

G 

92LS - 3094 

Dimensions Inches mm 

A 3.690 ± .015 93.7 ± .4 

B 3.337 84.8 

C 2.600 ± .015 Dia. 66 ± .4 Dia. 

D 3.00 ± .05 Dia. 76.2 ± 1.3 Dia. 

E 1.15 29.2 

F .320 ± .020 8.13 ± .51 

G .042 ± .02 1.1 ± .5 

H .70 17.8 

J .77 ± .03 19.6 ± .8 

K 2.100 ± .005 Dia. 53.3 ± . 13 Dia. 

L 2.50 Dia. 63.5 Dia. 

M 1.575 Min. Dia. 40 Min. Dia. 

N 1.70 Max. R. 43.2 Max. R. 

P .55 Dia. 14 Dia. 

inch dimensions inch 25.4 mm). 

IM2111 Electronic Components 
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8605/V1,8605/V2, 8606 

TYPICAL RESOLUTION CHARACTERISTICS FOR ALL TYPES 
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8605/V1,8605/V2, 8606 

LUMINANCE GAIN AS A FUNCTION OF VOLTAGE FOR 

TYPE 8606 
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LIGHT SOURCE IS A TUNGSTEN - L" 
FILAMENT LAMP OPERATED AT A ' 
COLOR TEMPERATURE OF 2854°K • 
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RELATIVE LIGHT OUTPUT CHARACTERISTIC FOR 

TYPES 8605N1 AND 8605/V2 
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8605/V1,8605/V2, 8606 

TYPICAL SPECTRAL RESPONSE CHARACTERISTIC FOR 

ALL TYPES 
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8605/V1,8605/V2, 8606 

SPECTRAL ENERGY EMISSION CHARACTERISTICS 

(JEDED PHOSPHOR P20) FOR ALL TYPES 
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8605/V1, 8605/V2, 8606 

TYPICAL MODULATION TRANSFER FUNCTION 

VERSUS FREQUENCY FOR TYPE 8606 

4 6 8 2 
10 

SPATIAL FREQUENCY— LINE PAIRS/MILLIMETER 

92 Ltd - 3101 
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8605/V1,8605/V2, 8606 

TYPICAL MAGNIFICATION AND DISTORTION 

e CHARACTERISTICS FOR TYPE 8606 

• 

• 
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8605/V1,8605/V2, 8606 

CONTRAST TRANSFER CHARACTERISTICS FOR 

TYPES 8605/V1 AND 8605/V2 

CONTRAST TRANSFER CORRESPONDS TO MODUL— 
ATION TRANSFER FUNCTION (MTF)EXCEPT THE 
RESOLUTION PATTERN EMPLOYED HAS A SQUARE 

: WAVE VARIATION OF INTENSITY IN THE X 
•• • DIRECTION. 

CONTRAST TRANSFER IS SLIGHTLY HIGHER THAN 
MTF SEE REFERENCE BELOW FOR METHOD OF 
CONVERTING ONE CHARACTERISTIC TO THE OTHER 

.... ......... •••• • 

5 io 15 20 25 30 
SPATIAL FREOUENCY•LINE - PAIRS/rnm 

92LS-3098 
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8644, 8645 

• 

• 

• 

• 

• 

• 

the range of 5 to 50 ohms. These values are chosen to 
provide sufficient damping while minimizing the volt-
age drop across the resistors. 

The high voltages at which these tubes are oper-
ated are very dangerous. Care should be taken in the 
design of apparatus to prevent the operator from coming 
in contact with these high voltages. Precautions should 
include the enclosure of high-potential terminals and 
the use of interlock switches to break the primary cir-
cuit of the high-voltage power supply when access to 
the apparatus is required. 

In the use of the 8644 and the 8645, as with other 
tubes requiring high voltages, it should always be 
remembered that these high voltages may appear at 
points in the circuit which are normally at low po-
tential, because of defective circuit parts or incorrect 
circuit connections. Therefore, before any part of the 
circuit is touched, the power-supply switch should be 
turned off and both terminals of any capacitors grounded. 

TABLE I 

TYPICAL VOLTAGE DISTRIBUTION 

8.33'o of Supply 
Between: Voltage (E) 

Multiplied by 

Cathode and Dynode No.! 1.; 
Dynode No.! and Dynode No.2 1.2 
Dynode No.2 and Dynode No.3 1.7 
Dynode No.3 and Dynode No.4 1.0 
Dynode No.4 and Dynode No.5 1.0 
Dynode No.5 and Dynode No.6 1.0 
Dynode No.6 and Dynode No.7 1.0 
Dynode No.7 and Dynode No.8 1.0 
Dynode No.8 and Dynode No.9 1.0 
Dynode No.9 and Dynode No.10 1.0 
Dynode No.10 and Anode 1.0 

Anode and Cathode 12.0 

MELIEI Electronic Components 
DATA 5 
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8644, 8645 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 
FOR TYPE 8644 

.„ 
DYNODE Nº10 

O DYNODE N29 

+0 
TO Fl 

REGULATED 

DC POWER R 

SUPPLY 

(SEE NOTE) A 
5 

DYNODE N2 8 

 •V\A•  (I) 
R12 LOAD 

2 CONNECTION 
0 

R, 3 

DYNODE N2 7 

DYNODE N26 

ANODE 
RETURN 

DYNODE N25 

DYNODE N2 4 

DYNODE NS 3 

DYNODE Nº 2 

DYNODE NS I 

16 

15 

IL 2 

14 

3 

2 

3 

PHOTOCATHODE 

NOTE: Adjustable between approximately 500 and 
2100 volts dc. 

C1' C2 '• 0.01 le, non-inductive type, 400 volts 
(dc working) 

TYPE 
8644 

9211.1 - 1176 

RI: 51 kilohms, 5%, 1 watt 
R2: 56 kilohms, 5%, 1 watt 
R3: 82 kilohms, 5%, 2 watt 

R4 through R11: 47 kilohms, 5%, 1 watt 
R12, R13: 10 to 50 ohms, 10%, 1/2 watt 

(See Damping resistors under Operating Considerations, 
Operating Voltages) 

MCEM Electronic Components 
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8644, 8645 
INTEGRAL VOLTAGE- DIVIDER NETWORK OF TYPE 8645 

LEAD 
(BLACK) 

TO 
REGULATED 

POWER SUPPLY 

LEAD 
(RED) 

R, 5 

94 

95 

R6 

R7 

RB 

R9 

Rlo 

R11 

PHOTO • 
CATHODE 

  DY 

 ( 1 IX 2 

DY 3 

DY4 

DY 5 

CI 

DY 6 

DY 7 

DVS 

DY 9 

MAGNETIC 
SHIELD 

(CONNECTED 
TO PHOTO-
CATHODE) 

CI: 68 pF ± 10%, 

500 volts (dc working) 

C2: 270 pF ± 10%, 

500 volts (dc working) 

RI: 220 kilohms, 

5%, 1/4 watt 

R2: 240 kilohms, 

5%, 1/4 watt 

R3: 330 kilohms, 

5%, 1/4 watt 

R4 to R11: 200 kilohms, 

DY 10 5%, 1/4 watt 

C2 

ANODE 

LEAD 

Electronic 
Components 

DATA 6 
2-69 



8644, 8645 

DIMENSIONAL OUTLINE (TYPE 8644) 

0.755 
(19.2) 

MAX. DIA. 

0.5 
(12.7) 

MIN. DIA. 

PHOTOCATHODE 

0.685 ± 0.035 
(17.3 2 0.89 I.R. 

T6 BULB 

WAFER 

r— 

[7....„../ NOTE 3 
FACEPLATE 

3.26 ± 0.15 
(82.8± 3.8) 

3.8 
(96.5) 
MM. 

0.5 
(12.7) 
NOTE 2 

0.28(7.1) 0.78 (19.8) 
MAX. t MAX. DIA. 

NOTE 2 1 0.30(7.6)MAX. 
1.5 ( 38.)) 

MIN. 

12 SEMIFLEXIBLE 
GOLD PLATED 
.028 ± .004 n  
(0.7±0.1) '1".• 

.16 ( 4) 
MAX. DIA. 

TEMPORARY 
BASE 

Tir:T rIrMir7r .1 d , 
Li: : II itj 

921.1.1- 1178/71 

[M,CRff__ Electronic Components 
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8644, 8645 
DIMENSIONAL OUTLINE (TYPE 8645) 

_ 0.921 0.3 
r (23.410.81DIA. 

0.5 ( 12.7) 
MIN nià 

4.501'.05 
014.3 1.3) 

.05 
24(610) ( 1.3) DIA.- 

} 

NOTE 1: Dimensions are in inches unless otherwise stated. 
Dimensions in parentheses are in millimeters. 

NOTE 2: Wall thickness of magnetic shield is 0.020" ( 0.5 
mm) Netic* and 0.014" (0.355) Conetic*. 

PHOTOCATHODE 

MAGNETIC 
SHIELD 
NOTE 2 

— INSULATING 
PLASTIC 
MATERIAL 

VOLTAGE 
DIVIDER NETWOR8 

.155 ( 3.9) DIA. 

921M-1179 51 

PHOTOCATHODE LEAD C" 

(BLACK) 

No. 24 AWG ( 19 STRANDS 

OF No.36 WIRE, TEFLON 

INSULATED) 

MIL- W-168780 
921.5-neyeo 

165 ° 

.615 ( 15 6) DIA. 

-ANODE LEAD 

COAXIAL CABLE 116195/U 

ANODE RETURN LEAD "6" 

(RED) 

NO. 24 AWG ( 19 STRANDS OF 

NO. 36 WIRE, TEFLON IN-

SULATED) MIL-W-168780 

* Made by Magnetic Shield Division, Perfection Mica Comp-
any, 1322 North Elston, Chicago 24, Illinois, or equiv-
alent material. 

IMCEDU Electronic Components 
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8644, 8645 
LEAD ORIENT ATION ( Bottom View) 

INDEX 
(NOTE 4) .\20• 2 

20 • 

20* 

20 
972 
(11.94 20. 
0.25) 
DI A. 

12 SEMIFLEXIBLE 
20. GOLD PLATED LEADS 

20* , i<e7± 8±'.?/41A. 

NOTE 5 
20° 

20' 

20. s. 

NOTE 1: Dimensions are in inches unless otherwise stated. 
Dimensions in parentheses are in millimeters. 
NOTE 2: Within this length, maxi mum diameter of tube is 
0.78 inch ( 19.8 mm). 
NOTE 3: Deviation from flatness within a concentric circle, 
0.55 inch ( 14 mm) diameter will not exceed 0.006 inches 
(0.15 mm) peak to valley. 

NOTE 4: Lead is cut off within 0.06 inch ( 1.5 mm) of glass 
button for indexing. 
NOTE 5: Leads 6, 7, 15, 16, and 17 are cut off within 0.06 
inch ( 1.5 mm) of glass button. 

TERMINAL DIAGRAM With Temporary Base, 
JEDEC B12-43, Bottom View 

Pin 1: Dynode No.1 P Oylo Pin 9: Dynode No.6 
Pin 2: Dynode No.3 C»9 ,,CYB Pin 10: Dynode No.4 
Pin 3: Dynode No.5 D, e Pin 11: Dynode No.2 
Pin 4: Dynode No.7 Pin 12: Photocathode 
Pin 5: Dynode No.9 ,‘ 
Pin 6: Anode DIRECTION or LIDNT 

Pin 7: Dynode No.10 j's 2 
INTO END OF BULB 

Pin 8: Dynode No.8 

LEAD TERMINAL CONNECTIONS (Bottom View) 

Lead 1: Dynode No.1 
Lead 2: Dynode No.3 
Lead 3: Dynode No.5 
Lead 4: Dynode No.7 
Lead 5: Dynode No.9 
Lead 8: Anode 
Lead 9: Dynode No.10 
Lead 10: Dynode No.8 
Lead 11: Dynode No.6 
Lead 12: Dynode No.4 
Lead 13: Dynode No.2 
Lead 14: Photocathode 

p °Ye Dy, 

0 0 ri)DY6 
,-.0 1)Y4 

DY3 .ODY2 

DY7 

r" 5 O rz,‘ 

DY 3Wd DIRECTION OF LIGHT • 
INTO END OF BULB 

DY 

MCODI Electronic Components 
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8644, 8645 

SPECTRAL RESPONSE CHARACTERISTICS 
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8644, 8645 
TYPICAL TIME-RESOLUTION CHARACTERISTICS 

SEE TABLE i FOR VOLTAGE DISTRIBUTION. 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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SUPPLY VOLTS (E) BE TWEEN ANODE AND CATHODE 

AVERAGE ANODE CHARACTERISTICS FOR TYPE 8644 

DYNODE - N8I- TO- CATHODE VOLTS .I38 
DYNODE No. I - TO- DYNODE No.2 VOLTS = 150 
DYNODE No.2 - TO- DYNODE No. 3 VOLTS = 213 

EACH SUCCEEDING- DYNODE - STAGE VOLTS = 125 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED 

AT COLOR TEMPERATURE OF 2870* K. 
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8644, 8645 

TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS 
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LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT 

OF THE SUPPLY VOLTAGE ( E) AS SHOWN IN 
TABLE I. 

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP 
OPERATED AT A COLOR TEMPERATURE OF 21370• K. 
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8644, 8645 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 
CHARACTERISTICS 

THE SUPPLY VOLTAGE (E ) IS ACROSS A VOLTAGE DIVIDER 
WHICH PROVIDES VOLTAGES AS SHOWN IN TABLE I. 
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8644, 8645 
TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT FOR TYPE 8644 

TWF SIIPP(Y VOLTAGE ( E) IS ACROSS A VOLTAGE DIVI DER WHICH 

PROVIDES VOLTAGES AS SHOW N IN TABLE I. 

E . 1000 VOLTS 

MAGNETIC FI ELD PARALLEL TO MAJOR AXI S OF TUBE. 

 MAGNETI C FI ELD PERPENDICULAR TO DYNODES. 

.... -- MAGNETIC FIELD PARALLEL TO DYNODES. 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 
CURRENT FOR TYPE 8645 

THE SUPPLY VOLTAGE LE) IS ACROSS A VOLTAGE DIVI DER WHICH 

PROVI DES VOLTAGES AS SHOWN IN TABLE 1 . 

E . 1000 VOLTS 
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8644, 8645 

SPECTRAL ENERGY DISTRIBUTION OF 2870° K LIGHT 

SOURCE AFTER PASSING THROUGH RED FILTER 

SPECTRAL CHARACTERISTIC OF LIGHT FROM 2870° K 
SOURCE AFTER PASSING THROUGH RED FILTER 
(CORNING C S No. 2-62) 
MAXIMUM FILTER TRANSMISSION OCCURS AT WAVELENGTH 
) 6500 ANGSTROMS AND IS APPROXIMATELY 87 PER CENT 
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For Spectral Energy Distribution of 2870° K Light Source 
after passing through Blue Filter, see front of this section. 
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8664 

Photomultiplier Tube 
Ruggedized, 2"- Diameter, 10- Stage Type 

GENERAL 

Spectral Response  See accompanying 
Spectral Response Characteristics 

Wavelength of Maximum Response   4000 ± 500 

Cathode, Semitransparent .... Cesium-Potassium-Antimony 

Minimum area 2  54 in2 ( 16.4 cm2) 

Minimum diameter 1  8 in (4.6 cm) 

Window   UV-Grade Sapphire 

Shape   Plano-Plano 

Index of refraction   See Table 

Dynodes 

Substrate   Copper-Beryllium 

Secondary-Emitting Surface  Beryllium-Oxide 

Structure  Venetian-Blind 

Direct Interelectrode Capacitances (Approx.): 

Anode to dynode No.10 
and guard ring   9.5 pF 

Anode to all other electrodes   9.5 pF 

Maximum Overall Length   4.00 in ( 10.2 cm) 

Maximum Diameter   2.06 in (5.2 cm) 

Magnetic Shield   See footnote a 

Operating Position   Any 

Weight ( Approx.) 

MAXIMUM RATINGS, Absolute-Maximum Values: 

DC Supply Voltage: 

Between anode and cathode   2000 max. V 

Between anode and dynode No.10  300 max. V 

Between anode and guard line   300 max. V 

Between consecutive dynodes   250 max. V 

Between dynode No.1 and cathode   600 max. V 

Average Anode Currentd   2 max. mA le Ambient-Temperature Range°  -100 to + 75 max. °C 

7 oz (190 g) 

Electronic 

Components 
DATA 1 
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8664 
CHARACTERISTICS RANGE VALUES 

Under conditions with dc supply voltage ( E) across a voltage 
divider providing 3/13 of E between cathode and dynode No.1; 
1/13 of E for each succeeding dynode stage; and 1/13 of E 
between dynode No.10 and anode. The guard ring is operated 
at or near anode potential. 

With E = 1500 Volts ( Except as noted) 

Min. Typical Max. 

Anode Sensitivity: 

Radiantf at 4000 
angstroms   - 1.8x104 — A/W 

Luminousg (2870°K) 7 17 165 A/lm 

Current withlue 
light mource” 
(2870"K + C.S. No. 
5-58)   9x10-6 2x10-5 2x10-4 

Cathode Sensitivity: 

Radianti at 4000 
angstroms   — 6.9 x 10-2 

Luminous' 
(2870° K)   5.8 x 10-5 6.7 x 10-5 

Current with blue 
light sourcem 
(2870° K + C.S.• 
No.5-58)   7x10-11 8x10-11 

Quantum Effi-
ciency" at 3750 
angstroms . . . . 

Current Amplification 

Anode Dark Current') 

Equivalent Anode { 
Dark Current InputP 

Equivalent Noise 
Input'  

Peak-to-Valley Ratio 
of Pulse Height nç 
Spectrym with Fe" 
Source'  

Dark Pulse Spectrum 

Anode-Pulse Rise 
Timeu at 2000V . . 

Electron Transit 
Time at 2000 V . . 

22 

2.6x105 

lx10-9 

1.3x10-10 

1.3x10-13q 

1.4x10-12 

1.4 x 10455 

9x10- -9 

1.2x10-9 

1.2x10-12q 

A/W 

A/lm 

A 

A 

lm 

lm 

10 30 

See accompanying Typical Dark 
Pulse Spectrum 

- 7x10-9 

4x10-5 

DUCEBE Electronic Components 
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8664 
With E = 1100 Volts 

Pulse Height Reso-
lution'  

Pulse Heightx 6x10-12 

7.7 8 
— coulombs 

Under conditions with de supply voltage ( E) across a voltage 
divider providing the following cathode-to-anode voltage dis-
tribution:2, 1, 1, 1, 1, 1, 1, 4, 3.5, 4, and 4.8. The guard ring 
is connected at or near anode potential. 

With E = 2000 Volts 

Min. Typical 

Pulse Current: 
Space-Charge Limited 
(Saturated)'  — 

Linear'  

0.5 

0.033 

Max. 

A 

A 

o Magnetic shielding material in the form of foil or tape as 
available from the Magnetic Shield Division, Perfection 
Mica Company, 1322 N. Elston Avenue, Chicago, Ill., 

60622, or equivalent. 

• The guard ring is an electrode located between dynode 
No.10 and anode. Its function is to minimize leakage cur-

rent flowing to the anode. 

d Averaged over any interval of 30 seconds maximum. When 
stability of operation is important, the use of an average 
anode current well below the maximum rated value is 
recommended. 

e Tube operation at room temperature or below is recom-

mended. 

This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 1030 lumens 
per watt. 

g These values are calculated as shown below: 

Luminous Sensitivity ( A/1m) - 

Anode Current (with blue 
light source) ( A) 

0.12 x Light Flux of 
1 x i0 (1m) 

rnM/M Electronic Components 
DATA 2 
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8664 
The value of 0.12 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote (h) to the anode current measured under the same 

conditions but with the blue filter removed. 

h Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning C.S. 
No.5-58, polished to 1/2 stock thickness — Manufactured 
by the Corning Glass Works, Corning, New York) from a 
tungsten-filament lamp operated at a color temperature of 
2870° K. The value of light flux incident on the filter is 
1 x le lumen. 

i This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1030 lumens 
per wait. 

k These values are calculated as shown below: 

Cathode Current (with blue light 

Cathode Luminous source) (A) 
Sensitivity ( A/1m) = 

0.12 x Light Flux of 1 x 10-'5 ( 1m) 

The value of 0.12 is the average value of the ratio of the 
cathode current. measured under the conditions specified 
in footnote (m) to the cathode current measured under the 
same conditions but with the blue filter removed. 

1° Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter (Corning 
C. S. No.5-58, polished to 1/2 stock thickness — Manu-
factured by the Corning Glass Works, Corning, New York) 
from a tungsten-filament lamp operated at a color tempera-
ture of 2870° K. The value of light flux incident on the 

e filter is 1 x l lumen and 250 volts are applied between 
cathode and all other electrodes connected as anode. 

^ Calculated from the typical cathode radiant sensitivity 
value. 

P At a tube temperature of 22° C. Light incident on the 
cathode is transmitted through a blue filter ( Corning C. S. 
No.5-58, polished to 1/2 stock thickness). The light flux 
incident on the filter is 10 microlumens. The supply volt-
age (E) is adjusted to obtain an anode current of 9 micro-
amperes. Sensitivity of the 8664 under these conditions 
is approximately equivalent to 7.5 amperes per lumen. 

Dark current is measured with no light incident on the tube. 

Electronic 
Components 

DATA 2 



8664 

• 

• 

q At 4000 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 
1030 lumens per watt. 

▪ Under the following conditions: Supply voltage ( E) is as 
shown, 22° C tube temperature, external shield connected 
to cathode, bandwidth 1 Hz, tungsten light source at a color 
temperature of 2870° K interrupted at a low audio frequency 
to produce incident radiation pulses alternating between 
zero and the value stated. The "on" period of the pulse 
it% equal to the "off" period. 

* At 4000 angstroms. This value is calculated from the 
ENI value in lumens using a conversion factor of 1030 
lumens per watt. 

t Light incident on the photocathode is obtained from a 
Harshaw Type HG 0.005" beryllium window Nal(T1) scin-
tillator, 0.04" thick and 7/8" in diameter (or equivalent) 
and an isotope of iron having an atomic mass of 55 ( Fe55) 
and an effective activity of 1 µcurie. 

• Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is pri-
marily a function of transit time variation and is measured 
under conditions with the incident light fully illuminating 
the photocathode. 

• The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance win-

dow of the tube and the time at which the output pulse at 
the anode terminal reaches peak amplitude. The transit 
time is measured under conditions with the incident light 
fully illuminating the photocathode. 

With a supply voltage E of 1100 volts. Anode load is a 
100-kilohm resistor in parallel with a total capacitance 
of 100 pF. Under pulse conditions, the interstage voltages 
of the tube should not deviate more than 2% from the inter-
stage voltage values during no-signal conditions. The 662 
keV photons from a one-microcuire Cs 137 source and a cylin-
drical 2" x 2" thallium-activated sodium-iodide scintillator 
NallT1)-type Harshaw Type 8D8S50, Serial No. CJ- 156, or 
equivalent, are used. The Cs 137 source is in direct con-
tact with the metal end of the scintillator container. The 

• faceplate end of the crystal is coupled to the faceplate of 
the tube using a coupling fluid such as Nujol mineral oil, 
or equivalent. Pulse-height resolution in per cent is de-

MGM Electronic Components 
DATA 3 
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8664 

fined at 100 times the ratio of the width of the photopeak 
at half the maximum count rate in the photopeak height 
(A) to the pulse height at maximum photopeak count rate 
(13). 

PHOTO 
PEAK 

PULSE HEIGHT El 

92L5- 24ff? 

• Pulse height is defined as the average charge collected at 
the anode from a pulse caused lax the photoelectric absorp-
tion of a 662 keV photon from Ca le in a thallium-activated 
sodium-iodide scintillator, Nal(TD. 

Y The interstage voltages of the 8664 should not deviate 
more than 2 per cent from the recommended voltage dis-
tribution. Capacitors are connected across the individual 
resistors making up the voltage-divider arrangement to in-
sure the operating condition. 

• Maximum deviation from linearity is 5 per cent. 

TABLE 1 

Wavelength - X 1830 2652 3021 4046 5461 6438 7065 

Index of Re-
fraction for Sap- 
phire Window 

3.0 1.83 1.81 1.79 1.77 1.77 1.76 

l'or additional information on this type write for Technical Bulletin 
to RCA Commercial Engineering. Harrison, N. J. 07029 

DUCODU Electronic Components 
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8664 

TYPICAL ELECTRON TRANSIT TIME DIFFERENLE AS A 

FUNCTION OF SPOT POSITION OF INCIDENT RADIATION • ON TUBE FACEPLATE 
10  

DYNODE No 1 - TO-CATHODE INCIDENT 
VOLTS • 462 RADIATION 

EACH SUCCEEDING DYNODE-

STAGE VOLTS . 154 Ç DIRECTION OF 
ANODE- TO- DYNODE No 10  LIGHT SPOT 

VOLTS . 154 MOVEMENT 
GUARD RING OPERATED AT 

OR NEAR ANODE POTEN-
TIAL. 

LIGHT SPOT MOVEMENT IS 
PERPENDICULAR TO THE 
FACEPLATE AND PASSES 
THROUGH THE XI', Y-

AXIS OF THE TUBE SEE FIGURE 2. 

TYPICAL 
ELECTRON 

IR AJECTORIE 

1.2 8 .4 0 4 .8 I 2 

DISTANCE FROM CATHODE CENTER — INCHES 92LM-2980 

PARTS LIST FOR TYPICAL VOLTAGE-DIVIDER 
ARRANGEMENT 

CI: 0.005 µF, 20%, 1000 V de, ceramic disc 
C2: 0.01 pF, 20%, 1000 V dc, ceramic disc 
C3, C4: 0.01 MF, 20%, 3000 V de, ceramic disc 

RI: 10 MQ, 5%, 1/2 Watt 
R2 through R11: 3.3 MQ, 5%, 1/2 Watt 

R 12: 1 MQ, 5%, 1/2 Watt 

S Note: The value of the load elements, RL and CL, depend 
on the application: 

RLCL 7-- 10 microseconds for most applications 

Min Electronic Components 
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8664 
TYPICAL VOLTAGE- DIVIDER ARRANGEMENT 

DY 9 F.) 

io   
GUARD 
RING 

_t 

= 3 C4 

TO 
P60 UL ATE D 
DC POWER 
SUPPLY 

29E18 
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8664 

DIMENSIONAL OUTLINE 

0 

G 
SEE NOTE e 

FACEPLATE 
SEE NOTE I 

EXHAUST TIP COVERS 
SEE NOTE 2 

-PHOTOCATHODE 
DYI 
DY2 
DY3 

DY4 

• DVS 
DY6 
DY7 

DY13 
DY9 
DTI° 

GUARD- RING 
ANODE 

TERMINAL 
CONNECTIONS 

CERAMIC 

• 92ln-2989 

The dimensions in millimeters are derived from the basic 

inch dimensions ( 1 inch = 25.4 mm) 

Note 1: Deviation from flatness of external surface of face-
plate will not exceed 0.005" from peak to valley. 

Note 2: The maximum dimension of both exhaust tip covers 
will not extend beyond the maximum diameter of the tube. 
Care should be exercised not to subject these covers to any 
stress or strain. 

Note 3: Minimum useful photocathode diameter. 

Electronic 
Components 

DATA 5 

8-70 



8664 

OUTLINE DIMENSIONS 

Dimensions Inches IT181 

A 4.00 Max. 101.6 Max. 

B 1.45 36.8 
C .73 18.5 
D 2.06 Max. Dia. 52.3 Max. Dia. 
E 2.00 Dia. 50.8 Dia. 

F 1.80 Max. Dia. 45.7 Max. Dia. 
G 1.80 Max. Dia. 45.7 Max. Dia. 
H .02 .5 
J .03 .8 
L .06 1.5 
M .18 4.6 
N 1.37 Dia. 34.8 Dia. 
P 1.075 27.3 

TYPICAL TIME- RESOLUTION CHARACTERISTICS 

DYNODE No I- TO- CATHODE VOLTS • 3/13 E 
EACH SUCCEEDING DYNODE- STAGE VOLTS. 1/13E 
ANODE -TO-DYNODE No 10 VOLTS . 1/13E 
GUARD RING OPERATED AT OR NEAR ANODE POTENTIAL_ 
PHOTOCATHODE IS FULLY ILLUMINATED. 
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SPECTRAL RESPONSE CHARACTERISTICS 
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8664 

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

UNDER CONDITIONS WITH DC SUPPLY VOLTAGE (E) ACROSS A 
VOLTAGE DIVIDER PROVIDING 3/13 OF E BETWEEN CATHODE AND 
DYNODE No I, 1/13 OF E FOR EACH SUCCEEDING DYNODE STAGE; 
AND 1/13 OF E BETWEEN DYNODE No 10 AND ANODE. THE GUARD 
RING S OPERATED AT OR NEAR ANODE POTENTIAL. 
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8664 

TYPICAL ANODE DARK CURRENT AND EADCI 

CHARACTERISTICS 

• 

• 

• 

• 

• 

• 

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE 
(El ACROSS A Vol TAGE DIVIDER WHICH PRCIVIDES 5/13 OF E 
BETWEEN CATHODE AND DYNODE No.1; 1/13 OF E FOR EACH 
SUCCEEDING DYNODE STAGE; ANO 1/13 OF E BETWEEN DYNODE 
No .I0 AND ANODE. THE GUARD RING IS OPERATED AT OR NEAR 
ANODE POTENTIAL. 

TUBE TEMPERATURE = 22 °C 
LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT A 

COLOR TEMPERATURE OF 2870°K 
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8664 

TYPICAL DARK PULSE SPECTRUM 

CATHODE - TO- DYNODE No. I VOLTS • 346 
EACH SUCCEEDING DYNODE- STAGE VOLTS . 115 
DYNODE No 10- TO- ANODE • 115 
GUARD RING OPERATED AT ANODE POTENTIAL. 
ANODE - TO- CATHODE VOLTS . 1500 
TUBE TEMPERATURE • 22 °C 
ONE PHOTOELECTRON PULSE HEIGHT • 4 COUNTING CHANNELS 
INTEGRATING T ME CONSTANT • 10 µ 

(R . 100MQ , C• 100e) 
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8664 

DIFFERENTIAL Fe 55 SPECTRUM 

• 

• 

• 

e 

Fe" SOURCE, ACTIVITY I µCURIE 
SC1NTILLATOR: HARSHAW, TYPE HG 0.005 BERYLLIUM WINDOW, 

Nol (TO, 7/8" DIAMETER, 0 040" THICK. 
CATHODE -TO-DYNODE No. I VOLTS = 346 
EACH SUCCEEDING DYNODE - STAGE VOLTS • 115 
DYNODE No.10- TO - ANODE VOLTS . 115 
GUARD RING OPERATED AT ANODE POTENTIAL . 
ANODE - TO- CATHODE VOLTS • 1500 
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8664 

TYPICAL ANODE CHARACTERISTICS 

DYNODE No I - TO-CATHODE VOLTS . 346 
EACH SUCCEEDING DYNODE- STAGE VOLTS . 115 
ANODE- TO- DYNODE No l0 VOLTS . 115 
GUARD RING OPERATED AT OR NEAR ANODE POTENTIAL 
LIGHT SOURCE IS A TUNGSTEN- F LAMENT LAMP OPERATED 
AT COLOR TEMPERATURE OF 2870°K 
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8664/VI 

Photomultiplier Tube 

e RCA 8664 'VI is a variant of type 8664 incorporating in 
its design a scintillation- crystal holder and a voltage-
divider network. Ratings and characteristics for the 
8664 , VI are the same as shown for type 8664. 

e DIMENSIONAL OUTLINE ( Front View) 

7 
,4-

• 

e 

• 

• 

SEE DETAIL"A"—..J: 

STAINLESS 
STEEL 
CRYSTAL 
HOLDER 

FACEPLATE 

- - - - - - - 

EXHAUST 
TIP 
COVERS 

PHOTOCATHODE 

DTI 

DY2 

RI 

R2     

R3 

R4 

Rs 

DY3 

DY4 

DY5  

DY9  

DY9 

DTI() 

GUARD RING   

ANODE 

CIRCUIT BOARD 

R9 

RIO 

R13 

3 LEADS MIL- W-168780 
19 STRANDS No 36 
LENGTH 25 

kiCEDI Electronic Components 
DATA 1 

8 70 



8664/VI 

DIMENSIONAL OUTLINE ( Bottom View) 

BLUE LEAD 

BLACK LEAD 

RED LEAD 

92LM - 2977 

DETAIL "A" 

Electronic 
Components MCW/0 DATA 1 



8664/VI 

OUTLINE DIMENSIONS 

e 

• 

• 

Dimensions Inches mm 

..\ 6.99 Max. 177.5 Max. 
H 2.352 ± . 005 59.740 ± . 127 
(' 4.00 Max. 102 Max. 
1) 2.250 ± . 010 Dia. 57.15 ± . 25 Dia. 
I-2 2.210 ± . 005 Dia. 56.134 ± . 127 Dia. 
F 2.150 ± . 005 Dia. 54.610 ± . 127 Dia. 
r; 2.190 .1; . 005 Dia. 55.626 ± . 127 Dia. 
II 2.120 Dia. 53.85 Dia. 
.1 .098 ± .005 2.499 ± . 127 
K .188 ± .005 4.775 ± . 127 
L .280 + . 005 7.112 + . 127 

NI 1.406 4- .030 
110.31 + '76 

.00 

PARTS LIST FOR ACCOMPANYING TYPICAL VOLTAGE-

DIVIDER ARRANGEMENT 

CI: 0.005 kiF, 20%, 1000 V dc, ceramic disc 

C2: 0.01 20%, 1000 V dc, ceramic disc 

C3, C4: 0.01 kiF, 20%, 3000 V dc, ceramic disc 

R • 22 IVS2, 5%, 1/2 Watt 

R2 through R10: 8.2 MQ, 5%, 1/2 Watt 

R11• " 2.4 MQ 5% 1/2 Watt "  

•R 12: MQ' 5%, 1/2 Watt 
R13 "• 1.1 MS2" 5% 1/2 Watt 

R14* 10 MS2, 5%, 1/2 Watt •  

• 

• 
Electronic 

Components 

DATA 2 
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8664/VI 

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT 

GNO 
H v (BLACK•   e  -• LEAD) 
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I)  
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I)  

DY9 I  

DV, I)  

GUARD I 
RING I  
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Rio 
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  SIG. 
° OUT 

(BLUE LEAD) 

92LKI - 2974 

 o 
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8673 

Image Orthicon 
3- INCH DIAMETER LONG-LIFE TYPE 
MAGNETIC FOCUS MAGNETIC DEFLECTION 

For ExceptIonally tnColor and RInek-
and-Rhtte Studio Telentston 

The 8673 is designed to replace types 45IA. 7513, 7513/L, 8093, 
80934. and "t09:C.1 

GENERAL 

Heater, for Unipotential Cathode 
6.3 10% V 
0.600 A 

Direct Interelectrode Capacitance 
12 pF 

Target- to-Mesh Spacing 0  001 ( 0.0254 mm) in 
Spectral Response  See Typical Spectral 

SensitirLty CheirocteriNtic 
 Corninge No.7056, or equivalent 

  Bialkali (Cs-K-Sb) 
Photocathode Semitransparent 

. b 

I   8- inch max.diagonal 
Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length   15.2 in ( 386 mm) t 0.25 in 
Greatest Diameter of Bulb . . .   3.00 in ( 76.2 mm) , 0.06 in 
Minimum Deflecting Coil Inside Diameter  2-3/8 in 
Deflecting Coil  Cleveland Electronics, OV-Series, d 

or equivalent 
Deflecting-Coil Length   5 in 
Focusing Coil   Cleveland Electronics, OF-Series,d 

or equivalent 
Focusing-Coil Length   10 in 
Alignment Coil   Cleveland Electronics, 0A-Sories, d 

or equivalent 
15/16 in 

  Axially centered 11 inches to rear 
of tube faceplace 

Photocathode Distance Inside End of Focusing Coil. . . . 1/2 in 
Operating Position . • • The tube should never be operated lh 

a vertical position with the diheptal-base end up nor in any 
other position where the axis of the tube with base up makes 
an angle of less than SO with the vertical. 

Socket   Cinch Part No.3MI4,e or equivalent 
Weight ( Approx.)   I lb 6 oz ( 600 g) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N .1 



8673 

TERMINAL DIAGRAM ( Bottom View) 

Shoulder Base: Keyed Jumbo Annular 7-Pin 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

Pi , 1 
Pin . r1, ,, 

o 
Pin -"o 
Pin • -.. r 
o. 
Pin it. H. 

V 
WHITE INDEX LINE 

ON FACE 

End Base: Small-Shell Diheptal 
Pin -• io :i. r 

— 

Note: in Irtube , ymbol. the tt.tti•prt.“or grid . onnt•rtwd t o the cathode. 
arid the tielti-mesh grid coulter, ed r,. gr Id No..t, are tut ent tonal with-
out numbers to asoid upwet t Inc tntluwt mt prart ‘re of J...,01 1dt f Lo ,.1 
camera control knot.> st h wpet f It grld nurtht.rw. For r.sattitle, beam- fortis 

tztqter al Is aw..trt.ttni h k r1 ,,h dwu t•I 01 ( grid No. IL 

ABSOLUTE-MAXIMUM RATINGS 

Voltage, are rei lb re.pect ta thermionce 

cathode on/rss otherwise speedped 

Photocathode 

Operating Temperature 

Temperature Difference 

Grid-No.6 Voltage -550 V 41> 

 -600 V 
  50 fc ( 538 lux) 

50 oc 

35 min ct 
5 Oc 

RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison. N. J. 



8673 

Target Voltage 
Pc • . - 10 V 
N. • ' 10 V 

Grid-No.5 Voltage   200 V 
Grid-No.4 Voltage   300 V 
Grid-No.3 Voltage   400 V 
Grid-No.2 I. Dynode-No.I Voltage   350 V 
Grid-No.1 Voltage 

Ne..g,-itive-bif:. value,   125 V 
Pc.,,Ht,..e-hH ,, ,,Iu.   0 V 

Peak Heater-Cathode Voltage 
Fie ; ter negative with re-' 125 V 
Hte , po ,_H live, with re , 10 V 

Anodc-Supply Voltage  i 350 v 
Voltage Between Consecutive Dynodes   400 V 

TYPICAL OPERATING VALUES 

Photocathode Voltage ( Image focus) f . . . . -(400 to -540 V 
Grid-No.6 Voltage ( Accelerator)--
Approx. 59% to 60% of photocathode voltageg -235 to -325 V 

Target Voltage Above Cutoffh  2 V 
Grid-No.5 Voltage ( Decelerator)   0 to 150 V 
Grid-No.4 Voltage ( Beam focus)f   140 to 180 V 
Grid-No.3 Voltagei  260 to 300 V 
Grid-No.2 & Dynode-No.I Voltage   300 V 
Grid-No.I Voltage for Picture Cutoff. . -45 to - 115 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltage   800 V 
Dynode-No.4 Voltage   1000 V 
Dynode-No.5 Voltage   1200 V 
Anode Voltage   1250 V 
Target-Temperature Range  35 to 45 °C 
Peak-to-Peak Target Blanking Voltage. . 6 V 
Field Strength at Center of Focusing 
Coil ( Approx.)"  75 G 
Field Strength ofAlignment Coil ( Approx.)   0 to 3 G 

PERFORMANCE DATA 

With conditions shown under Typical Operating Values, picture 
highlights at the " knee" of the light- transfer characteristic, 
525- line scanning, interlaced 2:1, frame time of 1/30 second, 
and 1.8- inch picture diagonal with Ax3 aspect ratio. Charac-
teristics are measured in an RCA Model TX- 31A camera, or 
ego iraient. 

n Typ Max 
Cathode Radiant Sensitivity 
at 4000 angstroms  - 0.08 mit/plY 

Cathode Luminous 
Sensitivity'   60 100 

Signal-Output Current ( Peak 
to Peak)   5 - 32 p.A 

Signal-to-Noise Ration. .   38:1 45:1 
(31.6 dB) ( 33.1 dB) 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 
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8673 

Min Typ Mau 

Photocathode Illumination at 

2870°K Required to Reach 

"Knee. of Light-Transfer 

Characteristic  

Amplitude Response at WOO TV 

Lines per Picture Height 

(Per cent of large-area black 

to large-area white) P   38 55 

Uniformity 

0 or r' " g kgrota• g; 

iign . 1 to Highlight . 

Vgri dion of Highlight : tigngl 

(Per cent of mavimier high-

light gignal,q . 

- 0.035 fc(1m/ft 2 ) • 

0.15 

25 

a Made by Corning Glass Works, Corning. New York. 

h Proper orientation is obtained when the vertical scan is essentially 
parallel to the plane passing through center of faceplate and pin 
of the shoulder base. The horizontal and vertical scan should preferably 
start at the corner of the raster nearest pin 6,,f the shoulder base. 

C The sise of the optical image focused on the photocathode should be 
adjusted so that its maximum diagonal does -not exceed the specified 
value. The corresponsing electron image on the target should have a 
size such that the corners of the rectangle just touch the target ring, 
a condition that may be achieved in some camera designs with a 1.6 inch 
diagonal image on the photi>cathode. 

d Made by Cleveland Electronics Inc.. 1474 East 61st St., Cleveland, Ohio. 

e Made by Cinch ManufacturingGimpany, 1026 South Mosan Ave., flicago24,111. 

Adjust for best focus. 

g For minimum highlight flare of " ghost" the grid-No.6 voltage should be 
of the photocathode voltage. 

h Normal setting of target voltage is .2 volts from target cutoff. The 
target supply voltage should be adjustable from . 3 volts to 05 volts. 

j Adjust ' naive themost uniformly shaded picture near maximum signal. 

P Direction of current shouldbesuchthat anorth-seeking pole is attracted 
to the image end of the focusing roil, with the indicator located out-
side of and at the image end of the focusing coil. 

m Under the following conditions , The light source is a tungsten- filament 
lamp having alime-glass envelope. It isoperated at a color temperature 
of 287 0. h. The value of light flux is 1 x 10 -4 lumen and - 90 to - ITS 
volts are applied between photocathodeand grounded gridNo.6 and target. 

n With a noise equivalent bandwidth of 4.5 MD, Peak signal output is 
measured with respect to " picture" black. Signal-to-noise ratio is 
dependent upon tuhe operatingconditions an don the method ofmeasurement. 
S ignificant factors affecting this ratio Include target voltage, band-
width. system line number and frame time, and the choice of reference 
signal black level. 

P Measured with amplifier having flat frequency responses. 

g Variation of response over scanned area. 

OPERATING TECHNIQUES 

With lens uncapped and lens iris opened, proper voltages 

should beapplied tothe 8n73, and the grid-\o.1 voltage should 

immediately be adjusted to produce a small amount of beam 

current. This prevents the mesh from being electrostatically 

pulled into contact with tIteglass disc. Adjust the deflection 

circuits so that the beam roca no" the target, i.e., so 

that the area of the target scanned is greater than its 

sensittve area. Note that overscanning the target results in 

a smaller- than- normal picture on the monitor. The lens should 

RADIO CORPORATION OF AMERICA 
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8673 
be capped and the tube should be allowed to warm up for 10 
minutes before used or before adjustments are made. 

Care should be taken to avoid operating the camera with 
the lens turret removed, or swinging the tube and focusing 
coil away from the optical system of a color camera, wheo 
voltages are applied to the tube. Excessive illumination for 
short periods of time under these conditions may damage the 

photocathode of the 8673. 

Next, uncap the lens and partially open the lens iris. 
Increase the target voltage until information appears on the 
monitor. Then adjust beam focus, image focus, and optical 

focus until detail can be discerned in the picture. Adjust 
alignmeut-coil until pu turc ct,opooso is 
maximum. If picture appears in negative contrast, increase 
the beam current. Further adjust the dli gu..ent•rail rurcont 
so that the center of the picture does not move when the beam-
focus control ( grid No.4) is varied, but simply goes in and 
out of focus. During alignment of the beam, and also during 
operating of the tube, always keep the beam current as low as 
possible to give the best picture quality and also to prevent 
excessive noise. 

Next, focus the camera on a test pattern. The camera- to-
test pattern distance should be set so that the corners of 
the test- pattern image jurt touch the inside of the target 
ring. The deflection circuits are next adjusted so that the 
entire test pattern just fills the TV raster. The target 
voltage is then advanced or reduced to the point where a 
reproduction of the test pattern is just discernible on the 
monitor. This value of target voltage is.knownas the "target. 
cutoff voltage". The target voltage should then be raised 
exactly two volts above the cutoff- voltage value, and the 

beam- current control adjusted to give just sufficient beam 
current to discharge the highlights. 

Then adjust the lens to produce best optical focus, and 
the voltage on the photocathode as well as the voltage on grid 

No.4 to produce the sharpest picture. Grid No.4 should be 
adjustable in the range of 140 to 180 volts. There are several 
voltage values outside of this range which will provide beam 
focus. However, such focus modes are not recommended. 

Proper adjustment for suppression of highlight flare or 
"ghnst" and proper geometry is obtained when the grid-Nob 
voltage is accurately set at 59 per cent of the photocathode 
voltage. This adjustment may be effected by positioning a 
small bright spot of light on the edge of the field to be 
viewed and then adjusting the grid-No.6 voltage so that the 

"ghost" that appears on the viewing monitor disappears as the 
image section is brought into sharpest focus. Improper 
adjustment is evident when a light spot that is observed on 
the right edge of the viewing monitor produces a " ghost" that 
appears above the spot and when a light spot observed on the 
left edge of the viewing monitor produces a " ghost" that 
appears below the spot. 

Grid No.5 should thenbe adjusted toproduce bestuniformity 
of signal, i.e., the absence ofdark corners. Such uniformity 
is best obtained while viewing a uniform white card, or test 
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pattern, with the exposure on the tube well above the knee and 
with the picture monitor adjusted for low brightness. 

After adjustment of the image section voltages, grid-No.3 
voltage should be set for maximum signal output. The di, - 
fleeting yoke and 8673 should be rotated, if necessary, so 

that the horizontal scanning of the camera is parallel to the 
horizontal plane of the scene. 

Finally, readjust the target voltage so that it is accu-

rately set to 2 volts above target cutoff. In black- and-
white service, the lens iris should beopened to 1 '2 or l lens 

stop beyond the point where the highlights of the scene reach 
the knee of the light transfer characteristic. In color 

camera service, each tube should be operated with shut. 
scene highlights at the knee. 

Do and Don'ts on Use of RCA-8673 

Dos 

1. Allow the 8673 to warm up prior to operation. 

2. Hold temperature of the 8673 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam- focus control for best usable resolution. 

5. Condition spare 8673's by operating several hours once 
each month. 

6. Determine proper operating point with target voltage 
adjusted to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages arc applied to the 8673. 

8. Turn off thecamera orthe image- section high voltage supply 
if the lens turret or the yoke and 8673 must be " swung 
out" to clean the lens of the tube faceplate. 

Don'ts 

1. Don't force the 8673 into its shoulder socket. 

2. Don't operate the 8673 without scanning. 

3. Don't operate an 8673 having an ion spot. 

4. Don't use more beam current than necessary to discharge 
the highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-

cathode. grid No.6, target, dynodes, and anode during 
warmup or standby. operation. 

6. Don't remove the lens turret or lens when the camera is 

turned oui, or when voltages areapplied tothe image section 

of the 8673. unless the light level incident on the tube 
can be reduced below 50 footcandles. 
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DIMENSIONAL OUTLINE 

300" .C5" 
( 76.2 mm) (3.43 mm) 

" 6*  (,2,?g:  MA. 

f 

2.504 
(635 mm) 

1%06" 

.425" 
±.025" 

±.002" DIA. 
6 PINS 

JUMBO 
ANNULAR 

7- PIN BASE 

200" 
(508 mm) 

0.04" 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT 

15.20" 
(386 mm) 

BASE 
JEDEC GROUP 5, 
NA 1314 - 45 

• 
ENLARGED BOTTOM VIEW  

1.315"R.MIN. 

1.185" R. MAX. 

25"43' 

SEE NOTE .5" MIN. 

92CM- I0154R3 

Note: Dotted area is flat ores-

tends towarddiheptal-base end of 
tube by 0.060 inch max. 

ANNULAR BASE GAUGE 

Angular variat ions between pins 
as well as eccentricity of neck 

cylinder with respect to photo-
cathode cylinder are held to 
tolerances such that pins and 

neck cylinder will fit flat-
plate gauge with: 

a. Six holes having diameter of 

0.065 ± 0.001 inch and one hole 

having diameter of 0.150 t 0.001 

inch. All holes have depth of 

0.265 inch i 0.001 inch. The 

six 0.065 inch holes areenlarged 

by 45 ° taper to depth of 0.047 
inch. All holes are spaced at 

angles of 51 ° 26' ± 5'oncircle 
diameter of 2.500 ± 0.001 inches. 

b. Seven stops having height of 

0.187 ± 0.001 inch, centeredbe-

tween pin holes, to bear against 

flat areas of base. 

c. Him extending out aminimum of 

0.125 inch from 2.812 inch diameter 
and having height of 0.126 ± 

0.001 inch. 

d. Neck- cylinder clearance hole 

having diameter of 2.200 t 0.001 

inches. 

CD RADIO CORPORATION OF AMERICA 
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SCHEMATIC ARRANGEMENT OF TYPE 8673 

PHOTOCATHODE TARGET 

IMAGE 
SECTION 

HORIZONTAL 
& VERTICAL rOCUSING ALIGNMENT 
De rcL.E.V5TNG COIL 

NTH/  DECELERATOR GRID GRID N.3 

SCANNING 
SECTION 

muLTIPLICR 
SECTION 

Basic Light Transfer Characteristic 
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8674 

Image Orthicon 

3- INCH DIAMEIER 
MAGNETIC FOCUS 

LONG- LIFE, HIGH-SENSITIVITY TYPE 
MAGNETIC DEFLECTION 

For Superior Studio or Remote TV Pickup at Light 
Levels Aratlable in Black-andahlte Ti Studios 

The 8674 is designed to replare type, íuí5, 1,4/6, 7293, 7'2934, 
and 7293A/L. 

GENERAL 

Dcatcr, for Unipotentill Cathode 
6.3 ± 10% V 
0.600 A 

Direct lnterelectrode Capacitance 
• , • . 12 pF 

Target- to-Mesh Spacing  0.002 in 
(0.051 mm) 

Spectral Response   

Photocathode Semitransparent 

See TypIcal Spectral Seniitiatty 
Choractertstir 

Corninga No.7056, or equivalent 
Bialkali ( Cs-K-Sb) 

• C I  8- inch max. diagonal 

Focusing Method  Magnetic 
Deflection Method  Magnetic 
Overall Length 15  2 in ( 386 mm) • 0.25in 
Greatest Diameter of Bulb 3  00 in ( 76.2 mm) 0.06 in 
Minimum Deflecting-Coil Inside Diameter   2-3/8 in 
Deflecting Coil  Cleveland Electronics, OV-Series, d 

or equivalent 

Deflecting-Coil Length  5 in 
Focusing Coil  Cleveland Electronics, OF-Series,d 

or equivalent 

Focusing-Coil Length  10 
Alignment Coil  Cleveland Electronics, 0A-Seri:s,2 

or equivalent 

Axially centered II inches 15t/o1 6i- n rear 
of tube faceplate 

Photocathode Distance Inside End of Focusing Coil . . . 1/2 in 
Operating Position. . . . The tube should never be operated in 
d vertical position with the diheptal-base end up nor in any 
other position where the axis of the tube with base up makes 
an angle of less than 20' with the vertical. 
Socket Cinch Part No.3M14,e or equivalent 
Weight ( Approx  )  I lb 6 oz ( 600 g) 

0 RADIO CORPORATION OF AMERICA 
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TERMINAL DIAGRAM ( Bottom View) 

Shoulder Base: Keyed Jumbo Annular 7-Pin 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

V 
WHITE INDEX LINE 

ON FACE 

End Base: Small-Shell Diheptal I4- Pin (JEDEC Ho.B14-45) 

',UrPrP , '".0r Gr'J 

—1,•11..f 

NOTE: In the tube symbol, the suppressor grid connected to the cathode, 
and the field- mesh grid connected,' grad No.4, are inteatioaallY with.ttt 
numbers to avoid upsetting industry practice of associating functional 
camera control knobs with specific grid numbers. For example, beam.focus 
control is generally associated with knob identified as 64 ( grid No. 1/. 

ABSOLUTE-MAXIMUM RATINGS 

Voltages are uAth respect to thermtonte 
cathode unless otherwise spec, fled 

  -600 V 
50 fc ( 538 lux) 

Operating Temperature 

50 °C 

Photocathode 

35 ni,, oc 
Temperature Difference  5 oc 

Grid-No.6 Voltage   -550 V 

RADIO CORPORATION OF AMERICA 
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Target Voltage 
10 V ,  
10 V 

Grid-No.5 Voltage   200 V 
Grid-No.4 Voltage   300 V 
Grid-No.3 Voltage   400 V 
Grid-No.2 & Dynode-No.I Voltage   350 V 
Grid-No.I Voltage 
' • -  125 V 

0 V 
Peak Heater-Cathode Voltage 

125 V 

Anode-Supply Voltage  1350 V 
Voltage Between Consecutive Dynodes . . . 400 V 

TYPICAL OPERATING VALUES 

Photocathode Voltage ( Image focus) . . . . -400 to -540 V 
Grid-No.6 Voltage ( Accelerator)--
Approx. 59' to 60% of photocathode voltageg -235 to -325 V 

Target Voltage above Cutoffh  2 V 
Grid-No.5 Voltage ( Decelerator)   0 to 150 V 
Grid-No.4 Voltage ( Beam focus)  140 to 180 V 
Grid-No.3 Voltageg  260 to 300 V 
Grid-No.2 8, Dynode-No.I Voltage   300 V 
Grid-No.I Voltage for Picture Cutoff. -45 to- 115 V 
Dynode-No.2 Voltage   600 V 
Dynode-No.3 Voltage   800 V 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage   1200 V 
Anode Voltage    1250 V 
Target-Temperature Range  35 to 45 °C 
Peak-to-Peak Target Blanking Voltage- • • 6 V 
Field Strength at Center of Focusing Coil 
(Approx.)"   75 6 

Field Strength of Alignment Coil (Approx.)  0 to 3 6 

PERFORMANCE DATA 

With conditions shown under Typical Operating Values, picture 
highlights at the " knee" of the light-transler characteristic, 
525- line scanning, interlaced 2:1, frame time of 1/30 second, 
and 1.8- inch picture diagonal with 4x3 aspect ratio. Charac-
teristics aremeasured in an RCAModel 1I- 31A camera, or equiva-
lent. 

Mtn Typ Max 

Cathode Radiant Sensitivity 
at 4000 angstroms. . . . . - 0.08 - 
Cathode Luminous Sensitivity m 60 100 
Signal-Output Current 
(Peak to Peak)   5 32 pit 

0 RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison N 1 



8674 

Signal-to-Noise Ratio". . . 

Min Typ Max 

35:1 40:1 
(31 dB) ( 32 dB) 

Photocathode Illumination 
at 28704 Required to Reach 
"Knee" of Light-Transfer 
Characteristic   0.022 fc(1m/ft2) 
Amplitude Response at 400 TV 
Lines per Picture Height 
(Per cent of large-area 
black to large-area white)P 40 60 

Uniformity 
• 

*1.11 

0.15 

25 

e Made I, Corning Glass Norks, Corning, New York. 

h Proper orientation Is obtained when the vertirat scan is essentially 
parallel to the plane passing through center of faceplate and pin 7 of 
thr shoulder base. The horizontal and vertical scan should preferably 
start at the corner of the raster nearest pin o of the shoulder base. 

C The size of the optical image focused on the photocathode should be 
adjusted so that its maximum diagonal does not exceed the specified 
value. The corresponding electron image on the target should have size 
such that the corners of the rectangle just touch the target ring: a 
condition that may be achieved in some Camera designs with a 1.0- inch 
diagonal image on the photocathode. 

d Made by Cleveland Electronics Inc., 1974 East 61st St., Cleveland, Ohio. 

e linde by Cinch Manufacturing Company, 1026 South Homan Ave., Chicago 24, 

f Adjust for best fortis. 

g For minimum highlight flare or " ghost" the grid-No.6 voltage should be 
59"; of the photocathode voltage. 

h Normal setting of target voltage is 02 volts from target cutoff. The 
target supply voltage should be adjustable from - A volts to 4.5 volts. 

Adjust to give the most uniformly- shaded picture near maximum signal, 

g Direction of current should be such that a north- seeking pole is an. 
to the image end of the focusing coil, with the indicator located 

outside of and at the image end of the focusing coil. 

g Under the following conditions: The light source is a tungsten- fila-
ment lamp having a lime- glass envelope. It is operated at a color 
temperature of 2870"K. The value of light flux is 1 A 10-A lumen and 
.00 to - 175 volts are applied between photocathode and grounded grid No.6 
and target. 

▪ %oh a noise equivalent bandwidth of 4.5 tilla. Peak signal output is 
measured with respect to ' picture" black. Signal.to-noise ratio is 
dependent upon tube operating conditions and on the method of measure-
ment. Significant factors affecting this ratio inc lode target voltage, 
bandwIdth, system line number and frame time, and the choice of refer-
ence signal black level. 

P Measured with amplifier having flat frequency responses. 

(I Variation of response over scanned area. 

[ATA , RADIO CORPORATION OF AMERICA 
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OPERATING TECHNIQUES 
With lens uncapped and lens iris opened, proper voltages 

should he applied to the 8674, and the grid-No.1 voltage should 

immediatelv be adjusted to produce a small amount of beam 
current_ Adjust the deflection circuits so that the beam 

noverscans" the target, i.e., so that the area ot the target 
scanned is greater than its sensiii‘e area. The lens should 

be capped and the tube should be allowed to warm up for 10 
minutes beforeused or before adjustments are made. 

Care should he taken to avoid operating the camera with 

the lens turret removed, or swinging the tube and focusing 

coil away from the optical system of a color camera, when 

voltages are applied to the tube. Excessive illumination 

r., p.,i.J, of timé undar than., r-ndi!i,te soy domeg0 

the photocathode of the 8674. 

Next, uncap the lens and partially open the lens iris. 
Increase the target voltage until information appears on the 

monitor. Then adjust beam focus, image focus, and optical 
focus until detail can be discerned in the picture. Adjust 
alignment- coil- current controls until picture response is 
maximum. If picture appears in negative contrast, increase 

the beam current. Further adjust the alignment- coil current 

so that the center of the picture does not move when the beam-
focus control ( grid No.4) is varied, but simply goes in and 
out of focus. During alignment of the beam, and also during 

operation of the tube, always keep the beam current as low 

as possible to give the best picture quality and also to pre-
vent excessive noise. 

Next, focus the camera on a test pattern. The camera-

to- test pattern distance should be set so that the corners 

of the test- pattern image just touch the inside of the target 

ring. The deflection circuits are next atUusted so that the 

entire test pattern just fills the TA' raster. The target 
voltage is then advanced or reduced to the point where a re-

production of the test pattern isjust discernibleon the moni-
tor. This value of target voltage is known as the"target-

cutoff voltage". The target voltage should then be raised 
exactly two volts above the cutoff- voltage value, and the 

beam- current control adjusted to give just sufficient beam 

current to discharge the highlights. 

Then adjust the lens to produce best optical focus, and 
the voltage on the photocathode as well as the voltage on 

grid No.4 to produce the sharpest picture, Grid No.4 should 

be adjustable in the range of 110 to 180 volts. There are 

several voltage values outside of this range which will pro-
vide beam focus. However, such focus modes are not recommended. 

Proper adjustment for suppression of highlight flare or 

"ghost" and proper geometry is obtained when the grid-No.6 
voltage is accurately set at 59 per cent of tire photocathode 

voltage. This adjustment may be effected by positioning a 

small bright spot of light on the edge of the field to be 
viewed and then adjusting the grid-\o.6 voltage on that the 

"ghost" that appears on the viewing monitor disappears as 
the image section is brought into sharpest focus. Improper 

Ci) RADIO CORPORATION OF AMERICA 
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adjustment is evident when a light spot that is observed on 
the right edgeofthe viewing monitor produces a " ghost" that 
appears above the spot and when a light spot observed on the 
left edge of the viewing monitor produces a " ghost" that 
appears below the spot. 

Grid No.5 should then be adjusted to produce best uni-
formity of signal, i.e., the absence of dark corners. Such 
uniformity is best obtained while viewing a uniform white 
card, or test pattern, with the exposure on the tube well 
above the knee and with the picture monitor adjusted for low 
brightness. 

After adjustment of the image section voltages, grid-No.3 
voltage should be set for maximum signal output. The de-
flecting yoke and the 8674 should he rotated, if necessary, 
so that the horizontal scanning of the ramera is parallel to 
the horizontal plane of the scene. 

Finally, readjust the target voltage so that it is accu-
rately set to 2 volts above target cut-off. In black- and-

white service, the lens iris should be opened to 1/2 or I lens 
stop beyond the point where the highlights of the scene reach 
the knee of the light transfer characteristic. In color 
camera service, each tube should be operated with white- scene 
highlights at the knee. 

Dos and Don'ts on Use of RCA-8674 

Dos 

1. Allow the 8674 to . alm up plior to operation. 

2. Hold temperature of the 8674 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam- focus control for best usable resolution. 

5. Condition spare 8674's by operating several hours once 
each month. 

6. Determine proper operating point with target voltage ad-
justed to exactly 2 volts above target cutoff. 

7. Uncap lens before voltages are applied to the 8674. 

8. Turn off the camera or the image- section high voltage 
supply if the lens turret or the yoke and 8674 must be 
"swung out" to clean the lens of the tube faceplate. 

Don'ts 

1. Don't force the 8674 into its shoulder socket. 

2. Don't operate the 8674 without scanning. 

3. Don't operate the 8674 having an ion spot. 

4. Don't use more beam current than necessary to discharge 
the highlights of the scene. 

5. Don't turn off beam while voltages are applied to photo-
cathode, grid No.6, target, dynodes. and anode during 
warmup or standby operation. 

DATA 3 RADIO CORPORATION OF AMERICA 
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• 

6. Don't remove the lens turret or lens when the camera is 
turned on, or when voltages are applied to the image 

section of the 8674, unless the light level incident on 

the tube ran be reduced below 5u lootcandles. 

300" 135" 
(76.2 mm) (3 43 nur) r-  r 4,002 ,0,5.  

t 

2.50"I 
(63.5 mm) 

2.081 

L.425" 
t.025" 

.04o" 
4.002" DIA. 
b PINS 

JUMBO 
ANNULAR 

7-PIN BASE 

2 00" 
(50 8 rnm) 

2.04" 

DETAIL OF BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

CROSS-HATCHED 
AREA IS FLAT / 1.315"R.MIN. 

/ 1.185" R. MAX. 

15.20" 
(386 mm) 
±.25" 

BASE 
JEDEC GROUP 5, 
NO 914-45 

SEE NOTEI 

25.4i 

.5" MIN. 

Note I Dotted area is flat or extends 

t oward dilieptal-hase end of tube by 
0.060 inch max. 

ANNULAR BASE GAUGE 

Angular variations between pins as well 

as eccentricity of neck cylinder with 

respect tophotocathode cylinder are held 

to tolerances such that pins and neck 

cylinder will fit flatplate gauge with: 

a. Six holes having diameter of 0.065 ± 

0.001 inch and one hole having diameter 
of 0.150 ± 0.001 inch. All holes have 
depth of 0.265 ± 0.001 inch. The six 

holes are enlarged by 45° taper to 
depth of 0.047 inch. All holes are 

spaced at angles of 51 0 26' ± 5' on 
circle diameter of 2.500 ± 0.001 inches. 

b. Seven stops having height of 0.187 ± 

0.001 inc),, centered between pin holes, 

to bear against flat areas of base. 

c. Rini extending out a minimum of 0.125 

inch from 2.812 inch diameter and hav-

ing height of 0.126 t 0.001 inch. 

d.  093"t 003" Neck-,-,Iinder clearance hole having 
.. 

38.50± tO DIA. diameter of 2.200 ± 0.001 inches 

ENLARGED BOTTOM VIEW 92CM-10154R3 
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SCHEMATIC ARRANGEMENT OF TYPE 8674 
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Basic Light Transfer Characteristic 

Li 

ILLUMINATION 
LIGHT, OR WHITE 

FOR SMALL—AREA 

TUNGSTEN L GHT, 
FLUORESCENT. 
HIGHLIGHTS. 

DAY— 

& e 
m 

6 
, 

< 
0 
rc . 

T
Y
P
I
C
A
L
 
S
I
G
N
A
L
 
O
U
T
P
U
T
-
M
I
C
 1 

P
 

.
 

è
 
G
O
_
 

N
 
 

4. 

e. p.n.,. 
2 4 6 6". 

......... 2 4 66 ..... 2 4 611 ... . 2 • 66 

HIGHLIGHT ILLUMINATION ON PHOTOCATHODE — FOOTCANDL E S 

92CS-7296R2 

• 

O 

• 

• 

• 

• 
RADIO CORPORATION OF AMERICA 
Electronic Components and Devices Harrison, N. J. 



8674 

e 

• 

e 

e 

Typical Spectral Sensitivity Characteristic 
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Image Orthicon 

"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIFLD MFSH FOR REDUCED "WHITE EDGE" EFFECTS 

LONG-LIFE ELECTRONICALLY- MAGNETIC FOCUS 
CONDUCTING GLASS TARGET MAGNETIC DEFLECTION 

For Extremely High-Quality Performance tn8lack-and-White 
Studio andTelevlsion Tape-Recording Operations. The 8748 
is Directly Interchangeable with the 7389, 73894, 73898, 
and 7389C. 

The 8748 is the some as the 73898 except for the following 
paragraph, Performance Data. and Typical Spectral Sensitt, 
Characteristic. 

Compatibility of the bialkali photocathode and the glass 
target of the 8748 results inconstant high- resolution through-
out tube life. The glass target, is characterized by stable 
long- life, resistance to " burn- in", and the absence of granular 
structure. Charge transport through this target is electronic 
rather than ionic. Tube life is therefore extended and stable 
sensitivity is achieved. Other important advantages of this 
target are that the undesirable characteristics of scene re-
tention or " sticking picture" and raster burn- in are signifi-
cantly reduced. As a result, the need for an orbiter, or the 
necessity of continually moving the camera when focused on a 
stationary scene, is eliminated. 

PERFORMANCE DATA 

Win Typ Max 

Cathode Radiant Sensitivity 
at 4000 angstroms  0.08 - A/w 
Cathode Luminous Sensitivity 
(2870°K)   85 A/Im 
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Image Orthicon 
"MICRODAMP" CONSTRUCTION FOR REDUCED MICROPHONICS 

FIELD MESH FUR REDUCED "WHIlE EDGE" EFFECTS 

LONG-LIFE ELECTRONICALLY- FIELD-MESH TYPE 
CONDUCTIVE GLASS TARGET MAGNETIC DEFLECTION 

MAGNETIC FOCUS 

For lery Htgh-Quality Performance in Studto or 

Remote Ti' Camera.. The 8749 to Dtrectly Interchangeable tetth 
the 7295, 72954. 72958, and 7295C. 

The 8749 i, the , nme n‘ rho 7.pàïk 000np. for ! fio f-,(1,uing gar.: 

graph. Performance Data. and Typical Spectral Sen,ttarttN Charac-
te.ttAt... 

Compatibility of the bialkali photocathode and the glass target 
of the 8749 results in constant high resolution throughout tube 

life. The glass target is characterized by stable long- life, re-

sistance to " burn- iii", and the absence of granular structure. Charge 

transport through this target is electronic rather than ionic. Tube 

life is therefore extended and stable sensitivity is achieved. Other 

important advantages of this target are that the undesirable char-

acteristics of scene retention or " sticking picture" and raster 

burn- in are significantly reduced. As a result, the need for an 
orbiter, or the necessity of continually moving the camera when 
focused on a stationary' scene, is eliminated. 

PERFORMANCE DATA 

Mtn Tip Max 

Cathode Radiant Sensitivity at 

4000 angstroms  - 0.08 - A/W 

Cathode Luminous Sensitivity (287000 . . .   - 85 - uAílm 

0 RADIO CORPORATION OF AMERICA 
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8775 

Image Orthicon 
.3-Inch Diameter, BiaIkon Photocathode Long- Life Type 

For Remote and Studio Tel 
Types 8775 is designedtoreplace types 5s,20, :3‘,2q\, L. 

and 5830B 

GENERAL 

Direct Interelectrode Capacitance: e Anode to all other electrodes   12 pF 
Tsrget-to-Mesh: 

Spacing 0  6022 10 058 mat! 

Capacitance   100 pF 

Photocathode, Semitransparent: 
Spectral Respon,e   See Typical Bialkali Spectral 

Sensitivity Characteristic 

Window material ... Corning° No.7056, or equivalent 

Photocathode material .. Bialkali ( Cesium-Potassium-
Antimony) 

• 

Rectangular image (4 x 3 aspect ratio): 
Useful size of 1  8 in (46 mm) max. diagonal 

Note: The size of the optical image focused on the 

photocathode should be adjusted so that its maximum 
diagonal does not exceed the specified value. The 

corresponding electron image on the target should 

have a size such that the corners of the rectangle 

just touch the target ring. 
Orientation of .. Proper orientation is obtained when 

the vertical scan is essentially parallel to the plane 

passing through center of faceplate and pin 7 of the 
shoulder base. The horizontal and vertical scan 

should preferably start at the corner of the raster 

nearest pin 6 of the shoulder base. 

Focusing Method  Magnetic 
Deflection Method M•ignetic 

Overall Length   15.20 in ( 386 mm) ± 0.25 in 
Greatest Diameter of Bulb   3.00 in ( 76.2 mm) ± 0.06 in 
Shoulder Base   Keyed Jumbo Annular 7-Pin 

End Base  Small-Shell Diheptal 14-Pin 
JEDEC Group 5, No.B14-45 

Socket Cinch Part No.3N114,b or equivalent 

Operating Position ... The tube should never be operated 

in a vertical position with the diheptal-base end up nor in e any other position where the axis of the tube with the 

base up makes an angle of less than 20° with the vertical. 

Weight ( Approx.)  1 lb 6 oz (600g) 

ucw Electronic 
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Focusing-Coil Length 
Alignment Coil  

Alignment-Coil Length   
Alignment-Coil Location 

8775 
Minimum Deflecting-Coil 

Inside Diameter   2-3/8 in (61.3 mm) 
Deflecting Coil   Cleveland Electronics, 0Y-Seriesc, M IL 

or equivalent gap 
Deflecting-Coil Length   5 in ( 127 mm) 
Focusing Coil   Cleveland Electronics, OF-Series', 

or equivalent 
  10 in (254 mm) 
Cleveland Electronics, 0A-Seriesc, 

or equivalent 
15/16 in ( 23.8 mm) 

. Axially centered 11 inches to rear 
of tube faceplate 

Photocathode Distance Inside 
End of Focusing Coil   1/2 in ( 12.7 nun) 

ABSOLUTE MAXIMUM AND MINIMUM RATINGS 

Voltages are with respect to thermionic cathode un-
less otherwise specified. 

Heater, for Unipotential Cathode: 
Voltage (AC or DC) applied between 

end base pin No.1 and pin No.14 .... 6.3 ± 10% V 
Current   0.6 A 

Operating Temperature: 
Of any part of bulb   50 max. °C 
Of bulb at large end of tube 

(Target section)   35 min. °C 
Temperature Difference: 

Between target section and 
any part of bulb hotter than 
target section   5 max. °C 

Photocathode: 
Voltage   -550 max. V • 
Illumination  50 max. 1m/ft2 (fc) 

538 lux 
Grid-No.6 Voltage   -550 max. V 
Target Voltage: 

Positive value   10 max. V ink 
Negative value   10 max. V 111, 

Grid-No.5 Voltage   150 max. V 
Grid-No.4 Voltage   300 max. V 
Grid-No.3 Voltage   400 max. V 
Grid-No.2 & Dynode No.1 Voltage   350 max. V 
Grid-No.1 Voltage: 

Negative bias value   125 max. V 11, 
Positive bias value   0 max. V 

• 

• 
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8775 
Peak Heater-Cathode Voltage: 

Heater negative with 
respect to cathode   125 max. V 

Heater positive with 
respect to cathode   10 max. V 

Anode-Supply Voltage   1350 max. V 
Voltage Between Consecutive 

Dynodes   350 max. V 

TYPICAL OPERATING VALUES 

Heater Voltage, for Urupotential 
Cathode   6.3 V 

Photocathode Voltage 
(Image Focus)e   -400 to -540 V 

Grid-No.6 Voltage (Accelerator)-
Approx. 75% of photocathode 
voltage  -300 to 405 V 

Target Voltage Above Cutoffg   2 V 
Grid-No.5 Voltage (Decelerator)  0 to 125 V 
Grid-No.4 Voltage (Beam Focus) e   140 to 180 V 
Grid-No.3 Voltages'   225 to 330 V 
Grid-No.2 & Dynode-No.1 Voltage   300 V 
Grid-No.1 Voltage for 

Picture Cutoff   -45 to -115 V 
Dynode-No.2 Voltage  600 V 
Dynode-No.3 Voltage  800 V 
Dynode-No.4 Voltage  1000 V 
Dynode-No.5 Voltage  1200 V 
Anode Voltage   1250 V 
Target Temperature Range   35 to 45 °C 
Target Blanking Voltage 

(Peak to Peak)   5 V 
Field Strength at Center of 

Focusing Coil (Approx.)S   75 G 
Field Strength of Alignment Coil  0 to 3 G 

PERFORMANCE CHARACTERISTICS RANGE VALUES 

With conditions shown under Typical Operating 
Values, picture highlights at the "knee" of the 
light transfer characteristic, 525 line scanning, 
interlaced 2:1, frame time of 1/30 second, and 1.8" 
picture diagonal with 4 x 3 aspect ratio. Character-
istics are measured in an RCA Model TK-31A cam-

era, or equivalent Min. Typ. Max. 

Cathode Radiant Sen-
sitivity at 4000 
angstroms   0.072 A/W 

Electronic 
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8775 
Cathode Luminous 

Sensitivityk  90 µA/1m 

Signal-Output Current 
(Peak-to-Peak) .   3 12 30 µA 

Signal-to-Noise Retie  32 34 dB 
Photocathode Illumination 

at 2870° K Required to 
Reach "Knee" of Light 
Transfer Characteristic 0.010 0.020 1m/ft2 

Amplitude Response at 400 
TV Lines per Picture 
Height (per cent of large 
area black to large-area 
white)"   35 50 

Uniformity: 
Ratio of Shading ( Back-

ground) Signal to 
Highlight Signal   0.12 0.15 

Variation of Highlight 
Signal ( Per cent of 
maximum highlight 
signal)P   20 25 

• Made by Corning Glass Works, Corning, New York. 

b Made by Cinch Manufacturing Company, 1026 South Homan 
Ave., Chicago 24, 111. 

C Made by Cleveland Electronics Inc., 2000 Highland Road, 

Twinsburg, Ohio 44087. 

e Adjust for best focus. 

For minimum highlight flare or "ghost" the grid-No.6 volt-
age should be 75% of the photocathode voltage. 

g Test setting of target voltage is +2 volts from target-cut-
off. The target supply voltage should be adjustable from 
-3 to +5 volts to allow user choice of operating target 

voltage. 

h Adjust to give the most uniformly shaded picture near 
maximum signal. 

Direction of current should be such that a north-seeking 

pole is attracted to the image end of the focusing coil, 
with indicator located outside of and at the image end of 
the focusing coil. 

IICCEM Electronic DATA 2 
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8775 

k Under the following conditions: The light source is a 

tungsten-filament lamp having a lime-glass envelope. It is 
operated at a color temperature of 28700 K. The value of 
light flux is I X. 104  lumen and -90 to - 175 volts are 
applied between photocathode and grounded grid No.6 and 
target. 

"1 Signal-to-noise ratio is dependent upon tube operating con-
ditions and on the method of measurement. Significant 
factors affecting this ratio include target voltage, band-
width, system line number and frame timo, and the choice 
of reference signal black level. The value shown is mea-
sured under the following conditions using a Video Noise 
Meter, Model UPSF (North American Version), or equiv-
alent. This meter is manufactured by Rohde and Schwarz, 
Munich, West Germany. 

Signal: Blanked video, 0.7 V peak-to-peak including 
0.07 V set-up. 

Noise Meter: Gated with horizontal and vertical blank-
ing signal of camera system. Video pass band is 
shaped by means of self-contained 100 kHz high-
pass and 4.2 MHz low-pass filters. 

Weighting filters matching the response of the human eye 
(CCIR Rec.421, Annex III) are not used and the color sub-
carrier, 3.58 MHz, is not present during the measurement. 

^ Measured with amplifier having flat frequency response. 

P Variation of response over scanned area. 

DOS and DON'TS On Use of RCA-8775 

Here are the —dos" 

1. Allow the 8775 to warm up prior to operation. 

2. Hold temperature of the 8775 within operating range. 

3. Make sure alignment coil is properly adjusted. 

4. Adjust beam-focus control for best usable resolution. 

5. Select target voltage according to operating needs. 
This freedom of operation results from use of the 
electronically-conducting glass target. 

6. Uncap lens before voltages are applied to the 8775. 

FEW Electronic Components 
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8775 

7. Turn off the camera or the image-section high volt-
age supply as the lens turret or the yoke and 8775 
must be "swung out" to clean the lens of the tube 
faceplate. 

Here are the "don'ts" 

1. Don't force the 8775 into its shoulder socket. 

2. Don't operate the 8775 without scanning. 

3. Don't operate an 8775 having an ion spot. 

4. Don't use more beam current than necessary to dis-
charge the highlights of the scene. 

5. Don't turn off beam while voltages are applied to 
photocathode, grid No.6, target, dynodes, and anode 

during warmup or standby operation. 

6. Don't remove the lens turret or lens when the camera 
is turned on, or when voltages are applied to the 
image section of the 8775, unless the light level in-
cident on the tube can be reduced below 50 foot-
candles. 

TERMINAL DIAGRAM ( Bottom View) 

DIRECTION OF LIGHT: 
PERPENDICULAR TO 
LARGE END OF TUBE 

WHITE INDEX LINE 
ON FACE 

/in Electronic DATA 3 
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8775 

SMALL- SHELL DIHEPTAL 14- PIN BASE 

Pin 1: Heater 

Pin 2: Grid No.4 

Pin 3: Grid No.3 

Pin 4: Internal Connection — Do not use 

Pin 5: Dynode No.2 

Pin 6: Dynode No.4 

Pin 7: Anode 

Pin 8: Dynode No.5 

Pin 9: Dynode No.3 

Pin 10: Dynode No.1, Grid No.2 

Pin 11: Internal Connection — Do not use 

Pin 12: Grid No.1 

Pin 13: Cathode 

Pin 14: Heater 

KEYED JUMBO ANNULAR 7- PIN BASE 

Pin 1: Grid No.6 

Pin 2: Photocathode 

Pin 3: Internal Connection — Do not use 

Pin 4: Internal Connection — Do not use 

Pin 5: Grid No.5 

Pin 6: Target 

Pin 7: Internal Connection — Do not use 

ANNULAR BASE GAUGE 

Angular variations between pins as well as eccentricity of 
neck cylinder with respect to photocathode cylinder are held 
to tolerances such that pins and neck cylinder will fit flat-
plate gauge with: 

a. Six holes having diameter of 0.065" + 0.001" and one hole 
having diameter of 0.150" + 0.001". All holes have depth 
of 0.265" + 0.001". The six 0.065" holes are enlarged by 
450 taper to depth of 0.047". All holes are spaced at 
angles of 51026' + 5' on circle diameter of 2.500" + 0.001). 

b. Seven stops having height of 0.187" + 0.001", centered 
between pin holes, to bear against flat areas of base. 

c. Rim extending out a minimum of 0.125" from 2.812" dia-
meter and having height of 0.126" + 0.001". 

d. Neck-cylinder clearance hole having diameter of 2.200" + 
0.001". 

IIREM Electronic DATA 4 
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8775 
DIMENSIONAL OUTLINE 

300" 135" 
(76.2 mm) (3 43 mm) r-- la: —1  f .002- 

1 1 CROSS- HATCHED 
AREA IS FLAT / 1.315"R.MIN. 2.50..  

/ 1.185" R. (MAX. 635 (2m)  
1.06" 1 

( y I 

.4 25" 
4.025" 

.040" 
4.002" DIA. 

PINS 

L JUMBO 
ANNULAR 

7- PIN BASE 

15 20" 
(386 mm) 
±25* 

2 00" 
(50 8 2‘2) 

.t 

BASE 
JEDEC GROUP 5 
N2 814 - 45 

2.50e014.---1 

.093 t .003" 
38.5.* 10 

ENLARGED BOTTOM VIEW  

DETAIL or BOTTOM VIEW  
OF JUMBO ANNULAR BASE  

SEE NOTE I 

• 

25°43' e 

.5" MIN. 

92CM-10154R3 

Note 1: Dotted area is flat or extends toward diheptal-base 
end of tube by 0.060" max. 

e 

• 

• 
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8775 

TYPICAL 81AI KALI SPECTRAL SENSITIVITY ("CHARACTERISTIC 
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8775 

BASIC LIGHT TRANSFER CHARACTERISTIC 

Ln 
cc o 

ILLUMINATION TUNGSTEN LIGHT, DAY-
LIGHT, OR WHITE FLUORESCENT. 

FOR SMALL-AREA HIGHLIGHTS. 
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8850 

Photomultiplier Tube 
• 2'°-Diameter Type 

RCA-8850 is a 12- stage, head-on QUANTACON* Type Having 
Extremely High- Gain Gallium- Phosphide First Dynode and 

High Quantum Efficiency Bialkali Photocathode 

1110 GENERAL 

Spectral Response  See accontpanying 
Spectral Response Characteristics 

Wave length of Maximum Res ponse  3850 ± 500 X 

11110 Cathode, Semitransparent . . Potassium-Cesium-Antimony 
( Bialkal 0 

Minimum projected area  2.54 sq in 
Minimum diameter   1.80 in 

Window  Pyrex, Corning° No.7740, or equivalent 

Shape   Plano-Concave 

Index of refraction at 5893 angstroms   1.47 

Dynode No.1: 

Secondary Emitting Surface . . . . Gallium-Phosphide, GaP 

Dynode No.2 through 12: 
Secondary Emitting Surface   Beryllium-Oxide 

Dynode Structure   In-Line Electrostatic Focus-Type 
Direct Interelectrode Capacitances ( Apprcoc.): 

Anode to dynode No.12   5 pF 
Anode to all other electrodes   6 pF 

• Maximum Overall Length   5.71 in 
Seated Length   4.98 ± 0.08 in 
Maximum Diameter   2.10 in 
Bulb   T16 
Base   See Base Drawing 

Socket   RCA AJ2144 cr AJ2145 b 
Magnetic Shield   See footnote ( c) 
Operating Pos ition   Any 
Weight ( Approx.)   6 oz 

MAXIMUM AND MINIMUM RATINGS, Absolute-MaxinturnValues 
DC Supply Voltage: 
Between anode and cathode: 

.{ 

With Voltage Distribution A 3000 max. V 
shown in Table I   1300 ° min. V 

With Voltage Distribution B {3000 max. V 
shown in Table I   1800° min. V 

[ECM Electronic Components 
DATA 1 
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8850 
Between anode and dynodeNo.12 . .  800 max. V 

Between dynode No.12 and dynode No.11 800 max. V 

Between consecutive dynodes   400 max. V 

.{1000 max. V 
Betweendynode No.1 and cathode . . . . 600° min. V 

Between focusing electrode andcathode. 1000 max. V 

Average Anode Current( 0.2 max. mA 

Ambient-Temperature Rangeg   -100 to +85 °C 

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT 
DESIGN: 
Under conditions withdc supply voltage ( E) across a voltage 
divider providing electrode voltages shown in Table I,Col-
umn A. 
With E = 2000 volte ( Except as noted) 

Min. Typical Max. 
Anode Sensitivity: 

h Radiant at 
3850 angsfrous — 7.1 x105 — A/W 

Luminous i 
(28700K)  46 620 1500 A/ Im 

Current withkblue 
light source 
(2870°K + C.S. 
No.5-58)   6 x 10-7 8 x 10-6 — A 

Cathode Sensitivity: 

Radiantm at 
3850 angstroms  — 0.097 — A/W 

Luminous" 
(28700 K) ' 7  7 x10-5 8.5 x10-5 — A/1m te 

O 

• 

• 

Current with blue 
light source' 
ceno K + C.S. 
No.5-58)   1 x 10-8 1.1 x 10-8 — A 
Quantum Efficiency 
at3850 angstrom; q 28 31 — % 

Current Amplifi-
• cation   — 7.3x106 — 

Anode Dark — 6 x10-10 4 x10-9 Current'.   A 
Equivalent-Anode-
Dark-Current 3x1r12 2 x lr11 
Input'  2.6 x 10-15s 1.8 x 10-14s Im W 

Single Photoelectron Ill 
Pulse Height Resolu-
tion at Full-Width-Half-
Maximum Pointe  — 40 — % 

InCEDO Electronic Components 
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8850 
Min. Typical Max. 

Peak-to-Valley Ratio 
Between Single and 
Double Photoelectr on 
PulseHeightt. . 1.4 1_6 
Peak-to-Valley Ratio 
of Pulse Height Spec-
trum with Fe00 
Sourceu   50 
Dark Pulse Summation" 
at 2500 V: 

1 to 128 channels. — 150 660 cps 
(See Typical Dark-Puive spectrum) 

Pulse Height 

Resolution: w 

Cs137 source, Nall T1) 

scintillator . — 7.5 8.0 

The following characteristics were measured with an anode-
to-cathode voltage distribution of 4, 1, 1.4, 1, 1, 1, 1, 1, 1, 
1, 1, 1, and 1. They are included for guidance purposes only. 

With E = 1100 volts ( Except as noted) 

Pulse Heightw•° 

Cs 137 source,Nal(Tlt 0.15 V 
scintillator . . 

1.5 x 10-11 
Mean Gain Deviation: y — 

With count rate 
change of 1000 to 
10000 cpsz  1 

For a period of 16 
hours at a count 
rate of 
1000 cps emi 1 

Anode-Pulse Rise 
Timebb at 3000 -9 
Volts   - 2.1 x10 

Electron Transit 
Time" at 3000 
Volts   - 3.1 x10-8 

COU-

tombs 

The following characteristics were measured with anode-to-
cathode voltagedistribution of 4, 1, 1.4, 1, 1, 1, 1, 1, 1, 1.5, 
2, 4, and 2. They are included for guidance purposes only. 

With E -= 3000 volts ( Except as noted) 

Pulse Current: dd 

Lineare°. . . . . 0.25 A 

Saturated . . 0.75 A 

113C2M Electronic Components 

DATA 2 
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8850 

Table I 

Voltage Distribution 

Between the Column A Column B• 

fol lowing 8.06% of Dyl-P 5.45% of 
Electrodes: Voltage ( E) K-P Voltage 
Cathode ( K), Multiplied (E) Multiplied 
Dynode ( Dy), By: By: 
and Anode ( P) 

K - By! S 6 
Dy 1 - Dy2 I 1 

Dy2 - Dy3 1.4 1.4 
Dy3 - Dy4 I 1 

Dy4 - Dy5 1 1 

Dy5 - Dy6 1 1 

DY6 - De 1 1 

De - DY8 I I 

De§ - DY9 1 1 
Dy9 - Dy10 1 1 

Dy10 - Dyll 1 1 

Dyll - Dy12 1 1 
Dy12 - P 1 1 

Dyl - P 12.4 — 
K - P — 18.4 

Focusing Electrode is connected to arm of potentiometer 
between cathode and dynode No.!. The focusing-electrode 
voltage is varied to give maximum anode current. Multiplier 

shield is operated at Dynode-No.5 potential. 
di Cathode-to-Dynode-No.1 Voltage maintained at 660 volts. 
• To take full advantage of the operating capabilities of the 
8850 it is required that the cathode-to-dynode No.1 voltage 
be a minimum of 600 volts. 

PHOTOELECTRON PULSE HEIGHT SPECTRUM 
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8850 

*QUANTACON is the RCA designation for photomulti-
plier tubes employing group III/V compounds as sec-
ondary emitters and/or photocathodes. A typical com-
pound is gallium-phosphide. 

Made by Corning Glass Works, Corning, NY 14830. 

h The AJ2145 is ordinarily supplied with the tube and is 
designed specifically for chassis mounting. The AJ2144 

may be supplied as an alternate socket if requested by the 
user. The AJ2144 is designed for use in any desired mount-
ing orrugement. It is supplied with an unattached 

ring which fits to either the top or bottom of it socket 
body to permit chassis mounting. The ring is not normally 
required for other mounting arrangements and can be dis-
carded to make such arrangements more compact. 

Magnetic shielding material in the form of foil or tape as 
available from the Magnetic Shield Division, Perfection 
Mica Company, 1322 North Elston Avenue, Chicago, IL, 
60622, or equivalent. 

e To take full advantage of the performance capability of the 
8850, tube operation at voltage values below these minimum 

specified values is not recommended. 

Averaged over any interval of 30 seconds maximum. 

g Tube operation at room temperature or below is recom-
mended. 

h This value is calculated from the typical anode luminous 
sensitivity rating using a conversion factor of 1140 lumens 
per watt. 

i These values are calculated as shown below: 
Anode Current ( with blue 
light source) ( A) 

Luminous Sensitivity ( A/Inù 
0.13 x Light Flux of 

1 x 10-4 (110 
The value of 0.13 is the average value of the ratio of the 
anode current measured under the conditions specified in 
footnote ( k) to the anode current measured under the same 

conditions but with the blue filter removed. 

Under the following conditions: Light incident on the 
cathode is transmitted through a blue filter ( Corning C.S. 
No.5-58, polished to 1/2 stock thickness—Manufactured by 
the Corning Glass Works, Corning, NY 14830) from a tung-
sten-filament lamp operated at a color temperature of 
287o 0 K. The value of light flux incident on the filter is 
1 x 1027 lumen. 

Electronic 
Components 

DATA 3 
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8850 

This value is calculated from the typical cathode luminous 
sensitivity rating using a conversion factor of 1140 lumens 
per watt. 

1' These values are calculated as shown below: 
Cathode Luminous Sensitivity(A/Im)= 
Cathode Current ( with blue light source)(A)  

0.13 x Light Flux of 1 x10-I ( 1m) 
The value of 0.13 is an average value. It is the ratio of 
the cathode current measured under the conditions specified 

in footnote ( p) to the cathode current measured under the 
same conditions but with the blue filter removed. 

P Light incident on the cathode is transmitted through a blue 
filter ( Corning C.S. No.5-58, polished to 1/2 stock thick-
ness) from a tungsten-filament lamp operated at a cola 
temperattre of 2870° K. The value of light flux incident 
on the filter is 100 microlumens and 660 volts are applied 
between cathode and all other electrodes connected as 
anode. 

q Calculated from the cathode current measured with blue 
light source. 
At a tube temperature of 22° C. Light incident on the 
cathode is transmitted through a blue filter ( Corning C.S. 
No.5-58, polished to 1/2 stock thickness). The light flux 
incident on the filter is 0.1 microlumen. The supply voltage 
E is adjusted to obtain an anode current of 2.6 micro-

amperes. Luminous sensitivity of the tube under these 
conditions is approximately equivalent to WO amperes 
per lumen. Dark current is measured with incident light 
removed. 

s At 3850 angstroms. These values are calculated from the 
EADCI values in lumens using a conversion factor of 1140 
lumens per watt. 

Measured under the following conditions: Dark noise is 
eliminated by use of a coincidence circuit. As a result, 
most ci the low energy pulses below one photoelectron are 
not counted. The light source is a gallium-phosphide light-
emitting diode having peak output at a wavelength of ap-
proximately 5600 angstroms. The diode is pulsed at a rate 
of 30,000 pps; pulse duration is approximately 0.4 ps; 
anode circuit integrating time is approximately 10 ps. The 
light intensity from the diode is adjusted to obtain greater 
or fewer registered counts in a given multielectron peak to 
obtain an approximately equal number of counts in the first 
and second photoelectron peaks. A Multichannel Pulse-
Height Analyzer having 256 channels is employed. 

DU,CEM Electronic Components 
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U Measured using a Harshaw Type HG 0.005" beryllium win-
dow Na! ( Ti) scintillator, 0.04" thick and 7/8" in diametpr 
and an isotope of iron having an atomic mass of 55 ( Fe5°) 
and an effectjve activity at the scintillator of one miciu-

curie. 

" Measured under the following conditions: The light source 
is a tungsten-filament lamp having a lime-glass envelope. 

It is operated at a low color temperature to assure the high 
probability of single photoelectron emission from the photo-
cathode of the tube. The intensity of the light soiree is 
adjusted for approximately 10 photons per second. 

Pulse-height resolution in per cent is defined as 100 times 
the ratio of the width of the photopeak at half the maximum 
count rate in the photopeak height to the pulse height at 
maximum photopeak count rate under the conditions of ( x). 

X Pulse height is defined as the amplitude of the anode pulse 
voltage ( referred to anode) measured across a 100 kilohm 
resistor and a totalcapacitance of 100 + 3% pF in parallel. 
Under pulse conditions, the interstage voltages of the tube 
should not deviate more than 2% from the interstage voltage 
values during no-signal conditions. The 662 keV photon 
from an isotope of cesium having an atomic mass of 137 
(Cs137) and a cylindrical2" x thallium-activated sodium-
iodide scintillator [Na! (TD-type 3D8S50, Serial No.AJ651, 
or equivalent] are used. This scintillatar is manufactured 
by the Harshaw Chemical Corporation, 1945 East 97th 
Street, Cleveland 6, OH, and is rated by the manufacturer 
as having a resolving capability of 8.2 per cent to 8.3 per 
cent. The Csle source is in direct contact with the metal 
end of the scintillator. The faceplate end of the crystal is 
coupled tothe tube by a coupling fluid such as Dow Corning 

Corp. Type DC200 ( Viscosity of 60,000 centistokes)— 
Manufactured by the Dow Corning Corp., Midland, MI, or 
equivalent. 

Y Mean gain deviation is defined as the percentage change, 
regardless of sign, from the average pulse height for a 
given radiation source and scintillator over a specified 
time or count rate interval. 

z Under the following conditions: The scintillator and Csle 
radiation source of ( x) are employed. The radiation source 

EnCEŒ Electronic Components 
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is initially centered, on the major aria of the tube and the 
scintillator, at a point providing a pulse count rate of 1000 

cps. The pulse height of the photopeak is measured under 
this condition. Next, the radiation source is moved rapidly, 

in approximately 30 seconds, to a new position that is 
equivalent to a count rate of 10,000 cps. The new position 
is also centered in the major axis of the tube. The pulse 

height under this condition is measured. The difference 
inpulse height betweenthese two measurernents is typically 
1 per cent. 

"Under the sanie conditions as ( 2) except the count rate 
position of 1,000 cps is maintained for 16 hoirs and the 
pulse height is sampled at 1 hoir intervals. 

bb Measured between 10 per cent and 90 per cent of maximum 
anode-pulse height. This anode-pulse rise time is primarily 
a function of transit time variation and is measured under 
conditions with the incident light fully illuminating the 
photocathode. 

C` The electron transit time is the time interval between the 
arrival of a delta function light pulse at the entrance win-
dow of the tube and the time at which the output pulse at 
the anode terminal reaches peak amplitude. The transit 
time is meastred under conditions with the incident light 
fully illuminating the photocathode. 

did The interstage voltages of the tube should not deviate 
mire than 2 per cent from the specified voltage distribu-

tion. Capacitors are connected across the individual resis-
tors making up the voltage-divider arrangement to instre 
this operating condition. 

"'Maximum deviation from linearity is 2 per cent. 

TERMINAL DIAGRAM ic 

(Bottom View) 

Pin 1: Dynode No.1 rc or7 
Pin 2: Dynode No.3 
Pin 3: Dynode No.5 G 7 Drg 

Pin 4: Dynode No.7 DYE 

Pin 5: Dynode No.9 
Pin 6: Dynode No.11 DY4 
Pin 7: Anode Dv6 13 9 ovi2 
Pin 8: Dynode No.12 Dy e 
Pin 9: Internal Connection, "to Ic SHIELD 

Do not use DIRECTION OF RADIATION 
INTO END OF BULB Pin 10: Electron Multiplier Shield 

Pin 11: Internal Connection, 
Do not use 

Pin 12: Dynode No.10 
Pin 13: Dynode No.8 
Pin 14: Dynode No.6 
Pin 15: Dynode No.4 
Pin 16: Dynode No.2 
Pin 17: Focusing Electrode 

Pin 18: Internal Connection, 
Do not use 

Pin 19: Internal Connection, 
Do not use 

Pin 20: Internal Connection, 
Do not use 

Pin 21: Photocathode 
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DIMENSIONAL OUTLINE 

• 

• 

• 

• 

• 

REFLECTIVE 
BAND UNDER 

PLASTIC 
LIGHT 
SHIELD 

PHOTOCATHODE-

PLASTIC 
LIGHT 
SHIELD 

116 BULB 

.65 
MAX. 

Dimensions in Inches 

2 10 MAX   „...-USEFUL i 
7 ,- PHOTOCATHO Dux CE 

.7.-- DIA 180111IN 

 - ,..- FACEPLATE 
(SEE NOTE) 

5.71 
MAX. 

498 
4.08 

L.- 30 MAX. DIA. 
92C5- 13038R2 

Note: Deviation from Flatness of External Surface of Face-
plate will not exceed 0.010" from Peak to Valley. 

The dimensions in millimeters are derived from the basic 
inch dimensions ( 1 inch = 25.4 mm) 

Inch mm Inch mm Inch MM 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.91 48.5 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 
5.71 145.0 
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DETAIL OF BASE ARRANGEMENT 

65 
MAX 

PIN CONTOUR 
OPTIONAL 

.02- 05 

_L__ 
.045 MAX. 

16 

16.4° 

2 IC MAX 
DIA 

- 32.8' 

21 
19, .... 16.4' 

16.4* 

17 -..."•••• ...------ 
•\ 

IteN\ 

5 
16.4° 16  

16.4° 1511 H  1 \\.-------7--------- 1 6 

e - 
13 • ...., 

16.4.  16.4° 

.30 MAX. 
DIA. 

16.4* 

1PLASTIC LIGHT 
SHIELD 

.30 
4.04 

.064 .003 

16.4* 

DIA. 

16.4° 

16.4° 16.4' 

1.375 *.010  
DIA. 

16.4° 

16.4° 

16 4* 

16.4' 

16.4* 

92CS-I3040R2 
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TYPICAL TIME- RESOLUTION CHARACTERISTICS 

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS 

BETWEEN 6 1% OF E 
MULTIPLIED BY 

CATHODE AND DYNODE No. I 
DYNODE No .I AND DYNODE No. 2 
DYNODE No .2 AND DYNODE No. 3 
EACH SUCCFEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
1.4 
1.0 

16.4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE-No.I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL. 

PHOTOCATHODE IS FULLY ILLUMINATED. 
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• 

e 

• 

• 

• 

• 

TYPICAL ANODE DARK CURRENT AND EADCI 
CHARACTERISTICS 

SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGF ( Fl 
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGE DISTRIBUTION 
OF COLUMN A, TABLE I. 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE— No 5 
POTENTIAL 

FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE 
CURRENT 

LIGHT SOURCE IS A TUNGSTEN— FILAMENT LAMP OPERATED AT A COLOR 
TEMPERATURE OF 2870°K 

TUBE TEMPERATURE • 22° C 
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8850 
TYPICAL SECONDARY- EMISSION RATIO OF FIRST 

DYNODE AS A FUNCTION OF CATHODE- TO- DYNODE NO.1 

VOLTAGE 
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TYPICAL DARK- PULSE SPECTRUM 

VOLTAGE DISTRIBUTION,TABLE 1 , COLUMN A 
SUPPLY VOLTAGE • 2500VOLTS 
TUBE TEMPERATURE • 22°C 
ONE PHOTOELECTRON PULSE HEIGHT • 8COUNTING CHANNELS 
INTEGRATING TIME CONSTANT a 10µs 

(R • 1001(1( C • 100 pF) 
MEASURED AFTER 24 HOUR OPERATION OF TUBE IN DARKNESS 
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DIFFERENTIAL Fe55 SPECTRUM 

• 

• 

• 

• 

• 

• 

Fe" SOURCE. ACTIVITY 1 µ CURIE 
SCINTILLATOR HARSHAW, TYPE HG 0.005" BERYLLIUM WINDOW, 

No I(TI), 7/8" DIAMETER, 0.040" THICK 
CATHODE- TO- DYNODE No. I VOLTS • 660 
DYNODE No. 1- TO- DYNODE No. 2 VOLTS • 108 
DYNODE No 2- TO- DYNODE No.3 VOLTS • 151 
EACH SUCCEEDING DYNODE - STAGE VOLTS • 108 
ANODE - TO- CATHODE VOLTS • 2000 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE No1 POTENTIAL 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No. 5 
POTENTIAL 
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TYPICAL DYNODE MODULATION CHARACTERISTIC 

THE SUPPLY VOLTAGE 1E1 IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAGES AS FOLLOWS: 

BETWEEN 6 1%0F E 
MULTIPLIED BY 

CATHODE AND DYNODE No .1 
DYNODE No.1 AND DYNODE No. 2 
DYNODE No.2 ANO DYNODE No. 3 
EACH SUCCEEDING DYNODE-STAGE VOLTS 
ANODE AND CATHODE 

4.0 
1.0 
I 4 
10 

16 4 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No .I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No 5 
POTENTIAL. 
CATHODE IS AT GROUND POTENTIAL. 

R
E
L
A
T
I
V
E
 
A
N
O
D
E
 
C
U
R
R
E
N
T
 na
 

a
 

et
 
'a
 5
 

—
 

N
 

e
 

e
 

co
 
3
 

0
 

0
 

0
 
0
0
 

- - 
- --•-

_____ 

l 

— 

_ 

-900 -850 -800 -750 

DYNODE-No. 5 VOLTS (REFERRED TO ANODE) 

-700 

92CM-13044 

• 

• 

• 

• 

• 

IMEM Electronic Components 

 .11111111.MMS. 

DATA 8 



8850 

TYPICAL ANODE CHARACTERISTICS 

CATHODE—TO—DYNODE—No. 1 VOLTS. 660 

DYNODE—No. 1—TO—DYNODE—No. 2 VOLTS 108 
DYNODE—No. 2—TO—DYNODE—No. 3 VOLTS- 151 

EACH SUCCEEDING DYNODE—STAGE VOLTS. 108 
ANODE—TO—CATHODE VOLTS- 2000 
FOCUSING ELECTRODE IS CONNECTED TO DYNODE—No. 1 POTENTIAL. 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE—No. 5 POTENTIAL. 
LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPERATED AT A 
COLOR TEMPERATURE OF 2870° K. 
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION 

CHARACTERISTICS 

VOLTAGE DISTRIBUTION, TABLE I, COLUMN A 
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM 
ANODE CURRENT. 

ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 5 
POTENTIAL. 
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• 
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• 

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT 

THE SUPPLY VOLTAGE ( E ) IS ACROSS A VOLTAGE DIVIDER WHICH 
PROVIDES VOLTAS AS FOLLOWS. 

BETWEEN , 6 I % OF F 
MULTIPLIED BY 

CATHODE AND DYNODE No .I 
DYNODE No .I ANO DYNODE No .2 
DYNODE No 2 AND DYNODE No3 
EACH SUCCEEDING DYNODE STAGE 

ANODE AND CATHODE 

4.0 
I 0 
I 4 
I 0 
164 

FOCUSING ELECTRODE IS CONNECTED TO DYNODE- No I POTENTIAL. 
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNOOE-No 5 
POTENTIAL. 
FHOTOCAIHODE IS I- uLLY ILLUMINATED. 

POSITIVE VALUE OF H IN 
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DIRECTION SHOWN: 
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE 

CURRENT (Cont'd) 
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TYPICAL FOCUSING-ELECTRODE CHARACTERISTIC 

I.. FOCUSING-ELECTRODE VOLTAGE IS VARIED VARIED BY ADJUSTMENT " 

OF POTENTIOMETER CONNECTED 
TWFEN DYNODE No.I AND CATHODE. 

o 
2 e 

RELATIVE ANODE CURRENT — PER CENT 
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Photomultiplier Tube 

• 

• 

2"- Diameter Type 

RCA-8851 is a 2"-diameter, 12-stage, head-on QUANTA-
CON* photomultiplier tube having a bialkali photo-
cathode and a pyrex entrance window. It is identical in 
all respects to type 8850, except for the shape of its 
window which is a spherical segment. 

e *QUANTACON is the RCA designation for photomulti-
plier tubes employing group IIVV compounds as sec-
ondary emitters and/or photocathodes. A typical com-
pound is gallium-phosphide. 

See Dimensional Outline on Reverse Side. 

[13C2,ffi Electronic Components 
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DIMENSIONAL OUTLINE 

SURFACE OF 
ENTRANCE 
WINDOW IS 
UNPOLISHED 

PHOTOCATHODE 

PLASTIC 
LIGHT 
SHIELD - 

T- IN BULB 

. MAX 

Dimensions in Inches 
Note: Caution must be employed when handling this tube be-
cause of the thinness of the entrance window. 

The dimensions in millimeters arederived from the basic inch 
dimensions ( 1 inch = 25.4 mm). 

2.10 MAX DIA. 

USEFUL 
- - PHOTOCATHODE 

DIA LflOIN 

/.-.30 MAX DIA 

4 98 
±.08 

5.71 
MAX 

112U1 ZGH 

Inch mm Inch mm Inch mm 

.003 .08 .05 1.3 1.375 34.93 

.010 .25 .064 1.63 1.80 45.7 

.02 .5 .08 2.0 1.93 49.0 

.04 1.0 .30 7.6 2.10 53.3 

.045 1.14 .65 16.5 4.98 126.5 
5.71 145.0 

MOM Electronic Components 
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8857/V1,V2, 8858 

Image Intensifier Tubes 
18-mm Types Having Fiber-Optic 

Input and Output Faceplates 

GENERAL 

All Types 

Spectral Response   S-20 with extended red response 

Wavelength of Maximum Response  4700 + 1000 
-500 

Photocathode: 

Material   Na-K-Cs-Sb ( Multialkali) 

Minimum useful area   2.5 cm2 (0.4 in2) 

Minimum useful diameter   18 mm (0.71 in) 

Image surface: 

Shape   Flat, Circular 

Material   Fiber-Optics 

Fluorescent Screen: 

Minimum useful area     2.5 cm2 (0.4 in2) 

Minimum useful diameter   18 mm (0.71 in) 

Phosphor   P20, Aluminized 

Fluorescence and phosphorescence  Yellow-Green 

Persistence   Medium to Medium Short 

Image surface: 

Shape     Flat, Circular 

Material   Fiber-Optics 

Focusing Method     Electrostatic 

Tube Dimensions: 

Maximum overall length 

Type 8858  5.93 in 

Types 8857N1, 8857N2   1.926 in 

Maximum diameter 
Type 8858   2.08 in 

Types 8857/V1, V2   1.480 ira 

Operating Position Any 

Weight ( Approx.) 

Type 8858   1 lb 

Types 8857/V1, V2 3 oz 

IMEM Electronic Components 
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TYPICAL PERFORMANCE CHARACTERISTICS 

Type 8858 

Under conditions with 2.65 V 
dc applied, and an ambient 
temperature of 220 C, unless 
otherwise noted. 

Type 8857N1 Type 8857/V2 

Under conditions with a dc 
anode voltage of 12 kV, and 
an ambient temperature of 
220 C, unless otherwise noted. 

Resolution: 

Centerd   

Min. 

32 

Typ. 

36 

Max. Min. 

64 

Typ. 

73 

Max. Min. 

64 

Typ. 

73 

Max. 

— 

Units 

Line-
Pairs/mm 

Edgee ( Peripheral)   30 36 64 73 — 64 73 — Line-
Pairs/mm 

Screen Luminance ( Brightness)f. 1 125 — — fL 

Luminance Gain:9 

At 220 C  3x104 5x104 — 65h fL/fc 

With green light source   — — — — 221 - — fL/fc 

Equivalent Screen Background 
Input: 

Luminousk  5x10-12 2x10-11 — 2x10 11 — 2x10-1 Im/cm2 

• • • • • 
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• • • 
TYPICAL PERFORMANCE CHARACTERISTICS ( Cont'd) 

Type 8858 

• • • 

Type 8857/V1 Type 8857/V2 

Photocathode Sensitivity: Min. Typ. Max. Min. Typ. Max. Min. Typ. Mac Units 

Radiant: 

At 4700 gm   4.6x10-2 — 4.6x10-2 — — 4.6x10-2 — A/W 

At 8000 g   1x10-2 1.3x10-2 — 1x10-2 1.3x10-2 — — -- A/W 

At 8500 g   3x10-3 7x10-3 3x10-3 7x10-3 — — — A/W 

Luminous'   1.75x104  2.1x10-4 — 1.75x10 -4 2.1x10-4 — — 1.6x10 -4 - A/Im 

Luminance Uniformity   3:1P 4:1P — 1.4:1c1 2:1c1 — 1.4:1 , 2:1f 

Modulation Transfer Function 
(MTF):s (See Figures 3 and 71 

For 2.5 Line-Pairs/mm   93 95 — — % 

For 7.5 Line-Pairs/mm   65 73 — % 

For 16 Line-Pairs/mm   25 31 — % 

Paraxial Image Magnification 1.0 
(Cmx)i   0.82 0.84 1.0 0.94 1.0 0.94 — 

Image Alignmentu  0.06 0.02 i— — 0.02 in 

Image Stability in 30 Secondsv — 0.005 0.005 -- — 0.005 in 

Distortionw  — 12 20 6 - — 6 % 
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8857/V1,V2, 8858 

MAXIMUM RATINGS, Absolute-Maximum Values 
DC Input Voltage 

Type 8858   

DC Voltage: 
Anode with respect to photocathode 

Types 8857N1,V2   13 max. kV 
Average Photocathode Currentc ( Continuous operation) 

Types 8857/V1. V2  0.25 max. µA 
Ambient-Temperature Range: 

Non-operating   -54 to +680 C 

Operating  54 to +520 C 

3.0 V 

a Excluding exhaust tip. 

C The specified value is the maximum permitted average anode 

current with the photocathode uniformly illuminated. This value 

is averaged over any interval of 10 seconds maximum. 

d The resolution, both horizontal and vertical, is determined with 

a test pattern consisting of alternate black and white lines of 

equal width. Any two adjacent lines are designated a " line pair." 

e This minimum value applies at a distance of 7 mm from the 

major ( optical) axis of the tube. 

f Maximum screen luminance ( brightness) is limited automatically 

by the oscillator power supply and occurs when the input illum-

ination is equal to or greater than 10-3 footcandle. Typical values 

are measured at 2 x 10-5 footcandle using a 28540 K tungsten 
lamp. 

9 Luminance Gain is defined as the quotient of screen brightness 

in footlamberts by the photocathode illumination in footcandles 

provided by a tungsten-filament lamp having a lime-glass envel-

ope. The lamp is operated at a color temperature of 28540 K. 

The value of light input radiation on the photocathode image 

surface is in the range of 1 x 10-5 to 3 x 10-5 footcandle and il-

luminates uniformly a 0.5"-diameter spot on the photocathode. 

The output is measured with a photometer centered on a 10-mm 
diameter spot on the screen. 

h Under same conditions of footnote (g) except input radiation on 

photocathode is 5 x 10-2 footcandle. Anode voltage is 15 kV. 

/ Under the same conditions of footnote ( g) except that a light in-

put of 5 x 10'2 footcandle is incident on Corning CS. No .1-71 

and CS. No.4-67 interposed between the light source and the 

tube. Anode voltage is 12 kV. Use of these filters in conjunction 

with the 28540 K source closely approximates the P20 spectral 
distribution. 

MCOA Electronic Components 
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8857/V1Y2, 8858 

• Defined as the equivalent value of luminous flux from a tungsten-

filament lamp operating at 28540 K that would be required to 

cause an increase in screen brightness equal to screen background 

brightness. 

m For incident radiation at the wavelength of maximum response 

of the spectral sensitivity characteristic. 

• Under the following conditions: The light source is a tungsten-

filament lamp having a lime-glass envelope. The lamp is operated 

at a color temperature of 28540 K. The value of light flux is 0.03 

lumen. The light spot has a nominal diameter of 0.5", and 300 

volts aro applied between anode and photocathode 

P The light source is a tungsten-filament lamp having a lime-glass 

envelope. The lamp is operated at a color temperature of 28540 

K. Luminance uniformity will not vary more than the ratio stated 

over a circular area 17 mm in diameter centered on the image 

screen when the photocathode is illuminated uniformly with 

1 x 10-5 to 3 x 10-5 footcandle and the output is scanned with a 

1 millimeter aperture in a spiral pattern. 

cl The light source is a tungsten-filament lamp having a lime-glass 

envelope. The lamp is operated at a color temperature of 28540 
K. Luminance uniformity will not vary more than the ratio stated 

over a circular area 17 mm in diameter centered on the image 

screen. 

r Under the same conditions as shown in footnote (q) except that 

Corning C.S. No.3-71 and C.S. No.4-67 filters are interposed be-

tween the light source and the tube. 

A two-dimensional resolution pattern, providing constant illumi-
nation in the Y direction, and sinusoidal variation of intensity in 

the X direction is projected on the photocathode. Per cent image 

modulation M may then be defined as: 

W — B 
M = x 100 

where W = maximum illumination in white line 

B = minimum illumination in black line 

Output image brightness is also a sinusoidal function of the dis-

tance across one direction of the pattern, and the output modu-

lation is equal to or less than the input modulation. The modula-

tion transfer function (MTH is defined as the ratio of the output 

modulation to input modulation expressed as a function of the 

spatial frequency of the incident illumination pattern. MTF for 

the tubes is measured using Modulation Transfer Function 

Anaylzer Model No.K1-b, a product of Optics Technology, Inc., 

Belmont, CA, using the specified procedure for that instrument. 

MCEM Electronic Components 
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8857/V1,V2, 8858 
Modulation is recorded with a square-wave resolution pattern for 
types 8857/V1 and 8857/V2. 

In this case, modulation is expressed as a function of line fre-

quency and is called "contrast transfer characteristic". MTF is 

calculated from the contrast transfer data using the following re-
lationship. 

77- r C(3N) MN) CI7N) 
M(N) =TLCIN) + + 

where M(N) is the MTF value at line frequency N 

and C(N) is the contrast transfer value at line frequency N 

Paraxial Image Magnification (Cmx) is defined as the ratio of the 

separation of two diametrically opposite image points on the 
screen to the separation of the two corresponding image points 

on the photocathode. The image points on the photocathode are 
separated by a distance of 1 mm and are located equal distances 

from the major axis of the tube. 

U The center of an image produced on the screen by focusing a 
test pattern on the optical axis of the photocathode will fall with 

in a circle concentric with the optical axis of the screen having 

the specified diameter. 

The center of an image produced on the screen by focusing a test 

pattern on the optical axis of the photocathode will not shift 
more than the specified value during 30 seconds of operation. 

W A second magnification value ( Emx) is obtained as stated in foot-

note ( m) except the image points on the photocathode are separ-

ated by a distance of 14 mm. Per-cent distortion is defined by 

the equation. 

Per-Cent Distortion 
Emx-Cmx 
 Cmx x 100 

DUCOM Electronic Components 
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8857/V1,V2, 8858 
DIMENSIONAL OUTLINE FOR TYPE 8858 

FIBER-OPTIC PHOTOCATHODE IMAGE SURFACE USEFUL DIA 

5 815 115 

.030 .003 

OPTICAL DISTANCE .110(NOTE) 

 2 0751: 005 DIA 
---o6oto0301A DC INPUT I 050 004 TERMINAL DIA. I  (2.65 V POSITIVE) 
—LOS ±.02 

FIBER-OPTIC — SCREEN IMAGE SURFACE USEFUL DIA • 18mm 
I 050 004 DIA 1 400 ± 020 DIA 

.06 
tO I 

GLASS WINDOW 

920A- 3262R2 
e Note: This distance is measured with a depth microscope. 

Dimensions in Inches 

MCOM Electronic Components 
DATA 4 
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8857/V1,V2, 8858 
DIMENSIONAL OUTLINE FOR TYPE 8858 

CATHODE GROUND 
(NEGATIVE) 

AND ALIGNMENT 
PIN .060 DIA. 

844 R 

30° 
60° • 

9 HOLES 
250MIN DIA 

60° .100 MIN e 
DEPTH 

DIMENSIONAL OUTLINE FOR TYPES 8857/V1, 8857N2 

270 REF 

EXHAUST 
TUBULATION 
CAP 

910 MAX R 

I 350± 010 DIA 

ANODE TERMINAL 

FIBER-OPTIC SCREEN--
IMAGE SURFACE 
USEFUL DIA • 795M1N 

Dimensions in Inches 

1.-- I 0503 004 
DIA 

1050± 004 
DIA 

FIBER-OPTIC 
PHOTOCATHODE 

I 4583 022014,-1 IMAGE SURFACE 
USEFUL DIA • 710 
• MIN. 
PHOTOCATHODE 
• TERMINAL 

200t0I0 

520 REF. 

1926 
MAX 

I 3252:035 
DIA. 

.300 REF. 

070 2 
t .010 

9213-3256R3 

• 
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8857/V1,V2, 8858 
- 

TYPICAL SPECTRAL RESPONSE CHARACTERISTICS 

FOR ALL TYPES 
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8857/V1,V2, 8858 

TYPICAL RESOLUTION AS A FUNCTION OF RADIAL 

DISTANCE ON PHOTOCATHODE FOR TYPE 8858 
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8857/V1,V2, 8858 
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TYPICAL RESOLUTION AS A FUNCTION OF ANODE 

VOLTAGE FOR TYPES 8857/V1, 8857/V2 
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TYPICAL MODULATION TRANSFER FUNCTION AND 

CONTRAST TRANSFER CHARACTERISTICS FOR TYPES 

8857/V1, 8857/V2 
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8857/V1,V2, 8858 

TYPICAL MAGNIFICATION AND DISTORTION 

CHARACTERISTICS FOR TYPE 8858 
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TYPICAL MODULATION TRANSFER FUNCTION FOR TYPE 8858 

• 

• 

• 

• 

• 

• 

M
O
D
U
L
A
T
I
O
N
 
T
R
A
N
S
F
E
R
 
F
U
N
C
T
I
O
N
 
-
P
E
R
 
C
E
N
T
 

o
 

g
 

 
g
 

8
 

zi o
 
,
 

I 

i 

1 

1 

I 

- 

lo 

SPATIAL FREQUENCY - LINE PAIRS/MILLIMETER 

921.10-521113 

Electronic 
Components 

DATA 7 
2-71 



8857/V1,V2, 8858 

JEDEC PHOSPHOR P20 FOR ALL TYPES 

COLOR I.E COORDINATES::: 
X . Y  

GREEN 0 426 0.546 
YELLOW-

4000 5000 6000 7000 8000 

WAVELENGTH — ANGSTROMS 
92CM-I1263 
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8857/V1,V2, 8858 

RELATIVE LIGHT OUTPUT CHARACTERISTIC FOR TYPES 

e 8857/V1,8857/V2 

100 
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40 

Ce 20 

LIGHT SOURCE IS A TUNGSTEN- FILAMENT 

LAMP OPERATED AT A COLOR TEMPERATURE 
OF 2854 • K 
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