4464

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY
VOLTAGE (E).

DYNODE No. |~TO-CATHODE VOLTS = i/6 E

EACH SUCCEEDING DYNODE-STAGE VOLTS = V/I2 E

ANODE-TO-DYNODE No. 10 VOLTS = /12 E

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 g
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.|-TO-CATHODE VOLTS=1/6 E

EACH SUCCEEDING DYNODE—-STAGE VOLTS:1/12 €

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.l POTENTIAL
(REFERRED TO CATHOOE)} WHICH PROVIDES MAXIMUM ANODE
CURRENT,

PHOTOCATHODE IS FULLY ILLUMINATED.
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4464

TYPICAL CHARACTERISTIC OF OUTPUT CURRENT
AS A FUNCTION OF DYNODE-No.5 VOLTS

DYNODE No,1-TO-CATHODE VOLTS = 200
VOE;SGPEERI SgCCEEolNG DYNODE STAGE EXCEPT FOR DYNODE-No. S
ANODE-TO-DYNODE No.l0 VOLTS =100
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.
ANODE IS AT GROUND POTENTIAL.
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| TYPICAL EFFECT OF MAGNETIC FIELD
ON ANODE CURRENT

|
\
‘ DYNODE No.|-TO-CATHODE VOLTS=AS INDICATED
\

EACH SUCCEEDING DYNODE-STAGE VOLTS=125

ANODE-TO-DYNODE No.IO VOLTS=I25

FOCUSING—ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
EN_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. | FOOT FROM CENTER OF TUBE FACE.

| MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.
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4464

TYPICAL EFFECT OF MAGNETIC FIELD
ON ANODE CURRENT

DYNODE No.l-TO-CATHODE VOLTS=AS INDICATED

EACH SUCCEEDING DYNODE-STAGE VOLTS=I25

ANODE-TO-DYNODE No.tO VOLTS=125

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE No.l 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 PERPENDICULAR TO MAJOR AXIS OF TUBE.
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4465

$-20 RESPONSE

10-STAGE, HEAD-ON
FLAT-FACEPLATE TYPE

General:

Spectral Response. . . . « . » ,
Wavelength of Maximum Response .
Cathode, Semitransparent . . . .

Shape. . . . . . . ¢ o4 .

| Minimum area . « « + . . . .
Min imum dlameter TS kL N
Window . . . . . AW £ o
Index of refractlon at 5893 angstroms 9
Dynode Material. . . . z
Direct interelectrode Capacntances (Approx |0

»

.

.

o« = e e s s
.

0

. .
e 0
. .

Multiplier Phototube

VENET 1AN-BL IND-TYPE

DYNODE STRUCTURE

For Photometry, Flylng -Spot Scanning, and Scintillation~Coun-
ter Equipment Requiring Low-Dark Current and High Sensitivity
Over aWide Spectrum (Blue Visible Well into Near Infrared).

« v . 0. s 520

+ . o 4200 % 500 angstroms
. K-Na—Cs-Sb (Multialkali)

Flat, Circular
. 15.1 sq.in.
.« . 4.38 in.
.Lime Glass®
o= o %0 om LAGIL

Copper—Beryl 1ium

| Anode to dynode No.10. . . . . . . .. s Dd - BE . o 7 pf
Anode to all other electrodes. . . . . . . ... .. 8.5 pf

Maximum Overall Length . . . . . . .. .. .. o o' o Tl

Seated Length. . . . . . r B lere pan BB 2 0.19"

Maximum Diameter « . s o v o s o 5 o + o s v 8 o = o« 5.31"
Operatiiing! Pos|iii6B'% &' 2 5 v BrE B D o s oot one =ATY

Welight' (Approxtl) B e & e W @ s il - o Ll e 11b7o0z

Bulb . ..... ¢ =0 00000 Q o ot o2

Socketia T oo n®
Magnetic Shield.
Base . + .+ .+ . &

(JEDEC Group 5, No.B14—45),

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 -Do Not Use
Pin 13 - Focusing Electrode
Pin 14 - Photocathode
| Metal
| Collar-Do Not Use

Y . Cinch® No. 3IM14, o equivalent
ity o Perfectlon Mica Co.®,or equivalent
v « o« « » - .Small-Shell Diheptal 14-Pin

Non-hygroscopic

Basing Designation for BOTTOM VIEW . . . . . . . . . . 14AM

K
DIRECTION OF LIGHT:
INTO END OF BULB

RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J,
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4465

———
Maximum Ratings, Absolute-Naximum Values:
OC Supply Voltage:
Between anode and cathode. . . . + « « » 2500 max. volts
Between anode and dynode No.10 . . . . . 300 max. volts
Between consecutive dynodes. . « « . . . 300 max. volts
Between dynode No.l and cathode. . . . . 600 max. volts
Between focusing electrode and cathode . 600 max. volts
Average Anode Current® . . .« . ¢ « ¢« o & & 1 max. ma
Ambient Temperature. . « « « o « o o o« o » 85 max. ¢
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. Focusing-
electrode voltage is adjusted to that value between 50
and 100 per cent of dynode-No.l potential (referred to
cathode) which provides maximum anode current.
With E = 2000 volts (Except as noted)
Nin, Typ. Nax.
Sensitivity:
Radiant, at 4200
angstroms. . . « + « - 1.1 x 104 - alw
Cathode radiant,
at 4200 angstroms. . - 6.8x 1072 - alw
Luminous, at O cps®. . 12 25 240 allm
Cathode luminous:
With tungsten
light sourcef. . . 1.2x10™% 1.6x107* - allm
With blue light
sourced’ P, . . .. G§x10°8 - - a
With red light
sourced' K. . . .. 3x107 - - 2
Current Amplification. . - 1.6 x10° -
Equivalent Anode-Dark-
Current Input at a
luminous sensitivity .
of 12 a/ln® . . ... - 4x10-'° 1x10° Im
Equivalent Noise Input 5 - - 3.8x10712 Im
Anode-Pulse Rise Time" , - 1,65 x 1078 - sec
Electron Transit Time? . - 9.3 x10"8 - sec
With B = 1500 volts (Except as noted)
Nin, Typ. Nox.
Sensitivity:
Radiant, at 4200
angstroms. . . « « o & - 2.1x10% -~ alw
Cathode radiant,
at 4200 angstroms. 9 e - 6.8x1072 - alw
Luminous, at 0 cps®. . « - 1 - allm
— e — = ——

Electronic Components and Devices
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Nin. Tys. Mox.
Cathode luminous:

With tungsten

light sourcef. . . . . 1.2x107% 1.6x30™* -~ a/im
With blue light

source®+h.". ., .. 8xt0-8 - - a
With red light
sourcelsk) | . . L L. 3x1077 - - a
Current Amplification. . . - 3ixi® -

Equivalent Anode-Dark—
Current Input at a
luminous sensitivity
of 12 a/im®. . .. ... - 4x10710 1%10~? Ia

% corning #0.0080 made By Coraing Glass works, carning, New York, or
equivalent.

Made b{ Cinch Manufacturing Company, 1026 South Homan Avenus, Chlcago
24, NVinois.

Magnetic shielding material in the form of foi) or tape as avallable
from the Ha?netic Shield pivision, Perfection Mica Company, 1322 North
Ellston, Chicago 23, illinois, or equivalent.

Averaged over any interval of 30 seconds maximum.

Under the following conditions: The light source isa tungsten—!ilament
lamp haying alime-glass envelope. It isoperated atacolor temperature
of 2870 K and a light input of 1 microlumen is used.

under the following conditions: The light source isa tungsten—filament
lamp having alime-glass envelope. It isoperated at a color temperature
of 2870° K. The value of Vight flux is 0.01 lumen and 200 volits are
applied between cathode and all other electrodes connected as anode.

Under the following conditions: Light incident on the cathode is
transmitted throughablue 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 o erated 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.

See Spectral Characteristic of 2870° X Light Source and Spectral Char—
acteristic of Light from 2870° K Source n;tlr passing through Indicated
8lue Filter at front of this Section.

Under the following conditions; Light incident on the cathode is
transmitted througha red filter (corning c.S. No.2=62, manufactured by
the corning Glass works, corning, New York) &rom 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 appl?ed
between cathode and all other electrodes connected as anode.

See Spectral Characteristic o‘ 2870° X Light Jource and Spectral Char—
acteristic o{ Light from 2870° X Source after passing through Indicated
Red FPilter at front of this Section.

At a tube temperature of 25° C. oark current may be reduced by useof
a refrigerant.

Measured between 10 per cent and 90 per cent of maximum anode-pul se
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 isthe time interval between the arrival of a
delta function 1ight pulse at the entrance window of the tube and the
time at which the outrnt pulse at the anode terminal reaches peak
amplitude. The transit time is measured under conditions with the
incident light fully illuminating the photocathode.

s a

=

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPOMSE
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 DATA 2
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je—— 5.25+ .06 DIA.——>
] X FACEPLATE
m‘rocn{oDE j«— 4.38 MIN. DIA. —_»| [ (SEE NOTE}
N
r ISR
3.50
£19
197 |
6.75
7.69
l L__ __+— 9 £19 VRX.
Ja2 BuLB — ! e 2.00£.06
METAL DIA.
COLLAR
BASE |
JEDEC GROUP S ]
No. BI4—-45
e
238 MAX. le—
DIA.
92C8-12320

DIMENSIONS N 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 bf

external surface of faceplate will not exceed @.010" from
peak to valley.
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4465

SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS

DYNODE No. |-TO-CATHODE VOLTS = 1/6 E

EACH SUCCEEDING DYNODE-STAGE VOLTS = I/I2E

ANODE-TO-DYNODE No. [0 VOLTS = I/12E

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.
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4465

TYPICAL OUTPUT CURRENT AS A FUNCTION OF

DYNODE-No.5 VOLTS CHARACTERISTIC

VOLTS PER
STAGE = |
ANODE-TO~-DYNODE No.10 VOLTS = (00
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE No.! POTENTIAL
(CRERFRERRTED TO CATHODE)} WHICH PROVIDES MAXIMUM ANODE
URRENT.
ANODE 1S AT GROUND POTENTIAL.

DYNODE No.{-TO-CATHODE VOLTS * 200
ggCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.S

RELATIVE ANODE CURRENT
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4465

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

EACH

LUMIN?rUS SE(N)SITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY
VOLTA
DYNODE No. I-TO-CATHODE VOLTS = 1/6 E

ANODE-TO-DYNODE No. 10 VOLTS = 1712 E

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE No.l| POTENTIAL
{REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURRENT.

LIGHT SOURCE IS A TUNGSTEN~FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2870° K.

SUCCEEDING DYNODE-STAGE VOLTS = I/12 E

TUBE TEMPERATURE = 25° C
U mlo-g, [T T T T
E27 (e ma s
?g 4 -—T — I —1
EI 2— ‘j‘ ——1 %
ap 109 | | |
2 8 + - 1
2= 1 R I
W A
-4 49 — T T
sz | |
3% zl— —1-—-- I — | |
uo;o-iol z — T s %‘
o) ’ o 100
LUMINQUS SENSITIVITY — AMPERES/LUMEN
92C8-1231)

TYPICAL TIME RESOLUTION CHARACTERISTICS

DYNODI
EACH
ANODE E

FOCUSING —ELECTRODE VOLTAGE 1S ADJUSTED TO THAT VALUE BE-—

WEEN 50 AND 100 PER CENT OF
((.!.iERFlng'FD TO CATHODE) WHICH PROVIDES MAXIMUM ANOI
Ul
PHOTOCATHODE IS FULLY ILLUMINATED.

E No.|—TO—~CATHODE VOLTS =1/6 E
SUCCEEDING DYNODE-STAGE VOLTS=1/12 E
—=TO—DYNODE No.l0 VOLTS=1/12

DYNODE No.! PO'I'EN‘I'IAIl:.)E
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TYPICAL EFFECT OF MAGNETIC FIELD ON
ANODE CURRENT CHARACTERISTIC

DYNODE No.!—-TO-CATHODE VOLTS=AS INDICATED

EACH SUCCEEDING DYNODE-STAGE VOLTS=125

ANODE —TO—DYNODE No.lO 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. | FOOT FROM CENTER OF TUBE FACE,

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.
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MAGNETIC FIELD INTENSITY —GAUSS
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MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE.

DYN

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.| POTENTIAL
(REFEERED TO CATHODE) WHICH PROVIDES MAXIMUM

ANODE _CURRENT,
PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE
POSITIONED APPROX. | FOOT FROM CENTER OF TUBE FACE.
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4471, 4472

Photomultiplier Tubes®

9-8TAGE, SIDE-ON TYPES S-4 RESPONSE
CONTROLLED SENSITIVITY ABOVE WAVELENGTH OF 58004
The Y471 and Y472 are the same as the 931A except for the
following items:
Characteristics Range Valuwe:
With E = 1000 volts

Nsn. Top. fNox.
Sensitivity:
Luminous, at O cpa® . . . . .. .. 10 100 60 a/lm
"Red-to-White" Ratie:
W2 .. ceorsmemms sme «« B - - g
7708 ol 6 0 68 cl adcIlclY o - -

& Alternate designation for Multiplier Phototube.

Under the following conditions: Thalighg source is & tungsten—{i) ament
Yamp having a 1ime-glass envelope. It is opersted et a color tempera~
ture of 2870°k and a light input of 10 microlumens is used.

OPERATING CONSIDERATIONS

The luminous-sensitivity ratings of the 447! and 4472 are
higher, and their sensitivities above the wavelength of 5800
angstroms are controlled. This control is important in appli~
cations where ahigh 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 & "red-to-white" ratioof anode currents. Anode current is
measured first using a tungsten-lamp source, and then measured
with a red filter interposed between the )ight source and the
phototube. The "red-to-white" ratio is greater than 5% for the
4471, and greater than 7% for the 4472,

The anode current comprising the "white" portion of this
ratio is measyred with a light input of 10 microlumens. The
light source is a tungsten-filament lamp having a |ime-glass
envelope, It Isoperated ata color temperature of 2870° K.

The anode current comprising the "red" portion of the ratie |
is measured underconditions identical with the "white" measure-
ment except that the light input of 10 microlumens is trans—
mitted through a red filter (Corning C.5. No.2-112--manu-
factured by the Corning Glass Works, Corning, N.Y.,, or equiva-
lent ) which has the following characteristics: the transmittance
of all wavelengths from 3000 to 5790 angstroms is less than
0.5%; the 37% transmittance point lies between 6030 and 6070
angstroms; the transmittance from 6400 to 7000 angstroms is
greater than 80%; and the difference between the wavelengths where
transmittance is I15% and 60% is not greater than 150 angstroms.

RADIO CORPORATION OF AMERICA DATA
Electronic Components and Devices Harrison, N. J. 5-65
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; 4473
Photomultiplier Tube®

9-STAGE, SIDE-ON TYPE S-4 %ESPONSE
‘ CONTROLLED SENSITIVITY ABOVE WAVELENGTH OF 5800A
} The Y473 is the same as the IP2l except for the follewing

items:

Characteristics Range Values:

L ¥ith £ = 1000 volts

| au. Typ.  Mox. —
| Sensitivity:

‘ Luminous, at O cps®. . . . . . ... 40 160 800 a/lm
"Red-to-White” Ratio « « « v « « o v« o 7 - - %

& Aternate designation for Multiplier Phototube.

under the following conditions: Thelight source is a tungsten-filament
1 amp having H 1ime-g) ass envelope. It is operated at a color tempera-
ture of 2870° K and a light input of 10 microlumens is used.

| OPERATING CONS10ERATIONS

Sensitivity of the 4473 above the wavelength of 5800 ang-
stroms iscontrolled. This control is important inapplications
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 atungsten—-lamp source, and then measured
with a red filter interposed between the light source and
phototube. The "red-to-white" ratio is greater than 7% for
the 4473,

] 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 1ime-glass

‘ envelope, 1t isoperated at acolor temperature of 2870° K.

]

|

The anode current comprising the "red" portion of the ratlo
is measured underconditions identical with the "white' measure—
‘ ment except that the tight input of 10 microlumens is trans—
} mitted through a red filter (Corning C.S. No.2-112--manu-
factured by the Corning Glass Works, Corning, N.Y., or equiva-
lent ) which has the fol lowing characteristics: the transmittance
of all wavelengths from 3000 to 5790 angstroms is less than
0.5%; the 37% transmittance point lies between 6030 and 6070
angstroms; the transmittance from 6400 to 7000 angstroms is
| greater than 80%; and the difference between the wavelengths
where transmittance is 15% and 60% is not greater than (50
angstroms.
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Image Orthicon

Magnetic Focus 4.Y%2-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 (ACorDC). . ..o .. v v 8.8 210% v

Current at6.3volts. . . . ........ 0.8 A
Direct Interelectrode Capacitance:

Anode to all other electrodes. . . ... 12 pF
Target-to-Mesh Spacing .......... 0.002 in
Spectral Response. « v v v vt v vt vt venevenneesas.S10

Wavelength of Maximum Response. . .
Photocathode, Semitrans parent:
Rectangular image (4 x 3 aspect ratio):

Useful sizeof .............. 18 inmax, 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.

4500 + 300 angstroms

F‘ocusingMethod..........,.............Magnetic
DeflectionMethod.......................Magnetic
Overall Length. . ... ....0veuvss. 19.375in £0.310 in
Greatest Diameter of Bulb. . o o .+ ..... 4.500 in £0.094 in
Envelope Terminals. « . v ev vt vvveevnnneennnen.. B

EndBase ...........,.Smnall-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 20° with the vertical.
Weight (Approx.). . ... v vininnvnnnne.. 231
Minimum Deflecting-Coil Inside Diameter. . . . ..... 3.2 in
Deflecting-Coil Length. . v .o o' v onvineseesse. Tin
Focusing-Coil Length . v s vvoceseessennenraes 15in
Alignment Coil:
Position on neck. . . . Centerline of magnetic field should be
located 9.25" from the flat area of the shoulder.

MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM VALUES
Photocathode:

Voltage. . ... .. e R RN Nemen - e OUNTIELX SV
Illumination. « . v oo vv v v vt eneennnss 50 max. fc

m@m Electronic DATA 1
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Operating Temperature: ?
Anypartofbulb......cocevivannn 2 65 max.
Of bulb at large end of tube (Image section) 85 min.

Temperature Difference:

Between image section and any part

of bulb hotter than image section . .. ... 5 max,
Grid-No.6 Voltage.. ... v ecossaseeeass =700 max.

Target Voltage:
Positive value + « « s e o 60 s s s e s e s veve 10 max.
Negative value. . . « o c s v s e s evsvv oo 10 max.
Field-Mesh Voltage® . .. v ocianvoesssses 30 max.
Grid-No.5 Voltage . . « c e e c e s e eesessss 300 max.
Grid-No.4 Voltage. . . « o v e eceeessveas 350 max.
Grid-No.3 Voltage . . + v s s s s v e asossse 400 max,
Grid-No.2 & Dynode-No.1 Voltage. . . . < s . » 350 max.
Grid-No.1 Voltage: Negative bias value. . . . 125 max.
Positive bias value.. .. 0 max.

Volitage Per Multiplier Stage . . « . v . ..... 350 max.
Anode-Supply Voltage9. . . . ... ceee.as . 1650 max.
Peak Heater-Cathode Voltage:

Heater negative with respect to cathode. . . 125 max.

Heater positive with respect to cathode. . . 10 max.
TYPICAL OPERATING VALUES®
Photocathode Voltage . . ..« v oo venn -600

Grid-No.6 Voltage (Image Focus)

Approx. 70% of Photocathode Voitege'. . . -370 to -470

Target Voltage Above Cutoff9. .. ...... 2.3
Field-Mesh Voltage€ . . . .« « o v e v c0ese 15 to 26
Grid-No.5 Voltage (Decelerator). . « « « o o « 40
Grid-No.4 Voltage (Beam Focus) ...« 70 to 90
Grid-No.3 VoltageP . . .. .. .....0 cass 250 t0 275
Grid-No.2 & Dynode-No.1 Voltage. . . . « o « 280
Grid-No. 1 Voltage for Picture Cutoff..... -45to-115
Dynode-No.2 Voltage. . « v« o v e e v o v o es e 600
Dynode-No.3 Voltage. . . c s ass s e assee 800

Dynode-No.4 Voltage. ¢« co s e ss0cnces 1000
Dynode-No.5 Voltage. « s s s s e s 00 s vees 1200

AnodeVoltage.................‘. 1250
Recommended Target Temperature Range® . 35 to 45
Minimum Peak-to-Peak Blanking Voltage . . 5
Field Strength of Focusing Coil:!
At center of scanning section (Approx.). . 60
In plane of photocathode (Approx.) . . ..« . 120
Field Strength of Alignment Coil .. ..... Oto 8

PERFORMANCE DATA
With conditions shown under Typical Operating Values
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-

oC

o

Qo <8<<<< <ddddddd @ wLg <4< gLdd<d<<d<q <O

rm— —
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teristic; and operation in a 525-line 60-cycle TV system.
Typical
Signal-Output Current (Peak to Peak) ......+, 20 uA
Ratio of Peak-to-Peak Highlight
Video-Signal Current to RMS Noise
Current for Bandwidth of 4.5MHzk . ........ &9k
Photocathode Illumination at 2870°K Required
to bring Picture Highlights to the ‘‘Knee"’
of Light Transfer Characteristic. . . ........ 0.02 f&
Amplitude Response at 400 TV Lines .l -
per Picture Height (Per cent of large-area
black to large-area white)™. .. ........... 78 %
Highlight Signal Variation
(Per cent of peak 8ignal) . ..o vvveeueseny 15 %
Background Signal Variation
(Per cent of peak signal) . .........0.0.. T.B %

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.

€ With respect to grid No.4.

d Dylllode-voltage values are shown under Typical Operating
Values.

® With 4492 operated in RCA TK-42 camera at fixed photo-
cathode voltage.

Adjust for optimum focus,

9 T%e ttln-get supply voltage should be edjustable from -8 to
+5, volts.

h Adjust to give the most uniformly shaded picture near maxi-
mum signal.

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 thisratio 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

Black Level Picture Black “Capped’’ Blaslh
Target Voltage 23V 3.0V
Signal-to-Noise Ratio 59:1 83:1

M Measured with amplifier having flat frequency response.

e

m@m Electronic DATA 2
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TERMINAL DIAGRAM (Bottom View) SMALL-SHELL
OIRECTION OF LIGHT: PERPENDICUL AR TO DIHEPTAL
LARGE ENO OF TUuBE 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

ENVELOPE TERMINALS
5 Terminal Over Pin 2 - FField Mesh

| Terminal Over Pin 4 - Photocuthode Pin 11 - Internal

Terminal On Side Connection—
Of Envelope Do Not Use
Opposite Base Key - Grid No.6 Pin 12 - Grid No.1

Terminal Over Pin 9 - Grid No.5: Pin 13 - Cathode

Terminal Over Pin - Target Pin 14 - Neater

DIMENSIONAL OUTLINE

| [ 22399 71 _ee +002 VIBRATION-ABSORBING
| |___ DA | [ DO NOT REMOVE
| 1
s.781
+ 015
| ij ﬁ 4 2125
e
R
Ag%, * | 19.378
REMOVE el
e
| 4
4
B 2
fo-2& .|
B
\ — —T
36
LIGHT
SMALL-SHELL
SouFRd | DIHEPTAL

JEDEC GROUP 5 :
NS B14-45 » ENLARGED BOTTOM VIEW
92¢5-1088TR2 L | Dimensions in Inches
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DIMENSIONAL OUTLINE

4300
I' O T _ee t002 VIBRATION-ABSORBING
e DO NOT REMOVE

i

4
R
% DETAIL OF ENVELOPE
ARaTION. W3 2 ! TERMINALS
{19378
REMOVE B
2HOLES, 180° APART,
= 31 DIA.
4
| 3125
- - 4.060
DIA.
|_—. I
LIGHT 38
SHIELD I
COATING

M% ENLARGED BOTTO!‘ viEw

N

SMALLE-SNELL

IQ-PIN BASE
JEDEC GROUP 5,
N2 Bi4-45

Di e 92C3-1088TR2
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4493, 4494, 4495

L-Iinch Diometer

Electrostatic Focus

Overall Length. . ........

Greatest Diamet®r. . o o o o e 02 o »
Bulb Diameter . ........
Faceplate Thickness. .. ..
Direct Interelectrode Capacitance:®

Target to all other electrodes . .
Focusing Method. . . .....
Deflection Method. . . .o 00 o v v v

Heater Power. . ...
Photoconductive Layer:

Maximum useful picture size .
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-
The straight sides are parallel to the plane pass-

plate.

.

Vldlcons

Magnetic Deflection
For use in the chroma channels of svitably designed
color TV cameras in live pickup service
GENERAL

.
.
.

6.25 in 10.10 in
1.125 in 0.010 in
1.025 in $0.003 in
0

.094 in $0.012 in

LR

o s 0 e

5.0 pF

Electrostatic

Magnetic
» 0.6 W

0.192 in x 0.256 in

ing through the tube axis and short index pin.

Base .....
Socket . ...
Weight . .

Small-Button Ditetrar 8-Pin, (JEDEC No. E8-11)
. Cinch No. 133-98-11-015, or equivalent

.. 280z

Operating Position . s 40 ccveer oo seestgvsons Any

ABSOLUTE MAXIMUM RATINGS
Grid-No. 6 & Grid-No. 3 Voltage®, ..........1200 max. V

Grid-No. 5 Voltage e + + + ¢ v e tseeuvaneaa.. 750 max. V
Grid-No. 4 Voltage . ......cc00eseeeees. 400 max. V
Grid-No. 2Voltage .. ..ceeveeeossesssso 860 max. V
Grid-No. 1 Voltage:

Negative bias value. . . . . .o ccveovooses. 300 max, V

Positive bias value. . . . c v e convenvasss O max. V
Peak Heater-Cathode Voltage:

Heater negative with respect to cathode. . . . . 125 max. V

Heater positive with respect to cathode..... 10max.V
Heater Voltage. . . « « « v o oo vovosovoannns 7max. V.
Target Voltage. . « « e v vessovvocsvsscesss 100max,V
Target Dark CUITent. « . v sooevesosssss 0.05max. uA
Peak Target Currentd. . . . .. v veeoeevoss. 0.4max. A
Faceplate:

Ilumination. .+ « v o esvsvsevscessass, 1000 max. fo

Temperature. . « « « « v a0 oo veeveaas. 11 max.oC
m@m Electronic DATA 1
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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 . ..... 750V
Grid-No.5 Voltage. . . ........... veress 250to 315V
Grid-No.4 (Beam-Focus Electrode) Voltage. . .. 100 to 125 V
Grid-No.2 (Accelerator) Voltage. .. ........ 100to 300 V
Grid-No.1Voltage. « v oo v v v v v v v nn. ceeeees. =20V

4493 4494 4495
(Red) (Green) (Blue)

Ilumination® ........ 4.5 4.5 4.0 fc
Signal Qutput Currentf . . 0.060 0.060  0.020 uA
Signal-to-Dark Current
Ratiof .......... 6:1 6.1 4:1
Typical Resolutxon-‘
Center . .v...0... 560 500 500 TV lines
Corner ....... .. 400 400 400 TV linea

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
Removedf ........ 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.

€The maximum voltage difference between grida 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.

®Under 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 3100° K. These illumination
values are incident on the filters shown in (f) which are in-
terposed between the light source and tube faceplate.

m@m Electronic DATA t
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fThese 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

I A _DIRECTION OF LIGHT:
BT qE INTO FACE END OF TUBE

Internal
Connection— 8L
Make No Connection

m@m Electronic DATA 2
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DIMENSIONAL OUTLINE

MASKED PORTION
2.010" £.035' (SEE NOTE 1)

FACEPLATE  yerar

080"
"_‘I‘I=L'_ AT
T[]
1
| —] o— 025"+ 003"
.
6.28"
%x.10"
|
| I
! 378"
| (SEE NOTE 2)
\ |
\
JL_ JEDECuNi:EO—M
92CS - 1592

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"

‘ m@m Electronic
Components
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4500

Vidicon

MAGNETIC FOCUS MAGNETIC DEFLECTION
1=1NCH DIAMETER HIGH SENSITIVITY

For Use in Applications Where Scene Motion is
Linited and for Slow-Scan TV Pickup Service

GENERAL

Heater, for Unipotential Cathode

Voltage (ACOor DC) « v v v v v e s s o s s . 6.3 108 V

(e ISR Toiaig g g L. B O 6 () A
Direct Interelectrode Capacitance®

Target to all other electrodes . « « « « « « %.6 pF
Spectral Response. . . . . . . .See Typical Spectral Response
Photoconductive Layer. « » « « « « v v v v . ... 0.62 inch

Maximum useful diagonal of rectangle

image {4 x 3 aspect ratio)b
Focusing Method. . . . .
Deflection Method.
Overall Length . .
Greatest Diameter.
Operating Position
Weight (Approx.) .
Bulb . . .....
Focusing Coil. . .

s« s« o o Magnetic
s o s o o . Magnetic
« 6.25 1 0.25 inch
. 1.125 £ 0.010 inch
e e s s v s oo Any
s e v e . 202
n

0 00 e s s s e . T8
.Cleveland Electronics® 9 No.VF-115-5,
or equivalent

-Cleveland Electronics®: 9 No.vY-111-3,
) or equivalent
Alignment Coit . . . ., . .Cleveland Electronicsc:d No.VA-118,
. or equivalent

Socket . . . . . .. ... .Cinch® No.54A18088, or equivalent
Base . . . ; . .Small-Button Ditetrar 8-Pin, (JEDEC No.E8-11)

BASING DIAGRAM (Bottom View)
Pin 1 -Heater . FLANGE
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 Ne.4
Pin 7 - Cathode
Pin 8 —-Heater
Flange - Target
Short Index Pin- Internal
Connection-

5 gl By
. lectr

Deflecting Yoke. . ,

= ECTION OF LIGHT:
Make no Connection |=-||3 gcz END OF TUBE

RADIO CORPORATION OF AMERICA DATA |
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ABSOLUTE-MAXIMUM VALUES
For scanned area of 1/2 x 3/8 inch

@rid-No.3 & Grid-No.4% Voltage: « « « « « + « o« « « « 1000 V
Grid-No.2 Voltage. « « « « s s s o s s o s s s ¢« o« 750 V¥
@rid-No.| Voltage

Negative bias valu€. « « « « ¢ « o s s s s o o s » 00 ¥

Posiltiivelblilasivallie N :ira eRe e sl e i o & B o Vv
Peak Heater-Cathode Yoltage

Heater negative with respect to cathodg. . « . . . 125 ¥

Heater positive with respect to cathode. . . + « « 10 v
Target Voltage « « « ¢ « o v ¢ ¢ ¢ o a0 0 0 o & « . 60 ¥
Dark Current . . . . ¢ ¢ ¢ 4« 4t e s e 4 e 00 e a0 00 uA
Peak Target Cr RN e ' el bk o el e O 1A

Faceplate
I1lumination9: v s o 4o « « @ 4 o o 5 s 4 o @ s » . 1000
Temperature Range
Storages + « « « o s s s 00 s s s 0 .. =20 4070 OC
Operatinge « o « v« « « s s s « v s o v .. =10 to85 OC

TYPICAL OPERATION AND PERFORMANCE DATA
For Standard TV Scan Rates
Por scannedarea of 1/2 x 3/8 inch.Faceplate temperature of 30°C.
Low- High-

Voltage Voltage
Operation Operation

-
o

Grid-No.4 (Decelerator) &
Grid-No.3 {Beam-Focus

Electrode) Voltage. . . . . . 250" to 300 750 v
Grid-No. 2 Accelerator)

Voltage . . . 300 300 v
Grid-No. | Voltage for

Picture Cutoff) . . . . « . + =45 to -100 -45 to -100 v
Average "Gamma" of Transfer

Characteristic. «. + + + . . . 0.7 0.7

Signal-output current be-
tween 0.02 pA & 0.2 A
Visual Equivalent Signal-to-

Noise Ratio (Approx.)k. . . .  800:1 900: |
Lag®
Typical value. « s « s s o o 56 §5 %
Minimum Peak-to-Peak Blanking
Yol tage
When applied togrid No.1 . . 75 7% v
When applied to cathode, . . 2% 2 v
Limiting Resolution at Center
of Picture
Typical values « « « « « » » 600 700 { Tv
Lines

Amplitude Response to a WO Tv

Line Square-wWave Test Pattern 2 o %

At center of picture
Field Strength at Center of

Focusing Coil™. . « « v + 4 & 4o 60 G

DATA | RADIO CORPORATION OF AMERICA
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' 4““‘#““ —

Low- High-
Voltage Voltage
Operation Operation

Peak Deflecting-Coil Current

Horizontal « o o« v v 4 ¢« o o s & 185 875 A
VenrtiicalS. . SRR & S h ® 2 43 ;A
Field Strength of Adjustable
Alignment Coil. . . . . ... ... Otolf Otol4 (1}

Average-Light-Level Operation—1.0 Footcandle on Faceplate
Faceplate [1lumination (Highlight) . « . . . . . 1} &
Target Voltage®' 9. . . . . . .. ........ 7tc25 ¥
Dark Current”™. . . . . ...t ittt e .. 0.005 Y
Signal-Output Current®

[Ty plicall o R ey s [ X G 0.4 uh

Low-Light-Level Operation—0.1 Footcandle on Faceplate
Faceplate illumination (Highlight) . . .. ... 0.1 fc
Target Voltage® %, . . . . . ., .. ......I5¢tol5 ¥
Dark Current”™. . . . . .4 .00 .. 0.02 uA
Signal-Output Current®

Typicals « v « o v v o v T | 0.16 A

TYPICAL OPERATION AND PERFORMANCE DATA
For Slow-Scan Applications
Typical Target Voltage . . . . . . ..... 3 y

Typical Dark Current . . . . . . . . . o . . 8 nA
Typical Exposure « « + o v v v v v s v v . o 0.26 footcandle-
seconds

Typical Signal Output

At frame time of

1second i v ¢ v v v vt v v e 160 nA
28secondS. e oHm @ @ 3 Cher owe X S LA BY 570 nA
48 seconds.) EEm Ly oimd o s o . 30 nA
6 secondS. < v ¢ v b h b e e e 0. e s 19 nA
10 Gk 0 0 0 oroig o0 oo & ok - - 10 nA

Lag, or Residual Signal-Time to reach 5 per-
cent level. . . . . . .. .. .,... + « 5 to 10 frames
Amplitude Response to 400 TV Lines . . . . . 50

Signal Storage—Time to decay to 50 per-

cent level. . . . . .. ... ....... 8 seconds

@ This capacitsnce which effectively isthe output impedance of the 4500,
is increased when the tube is mounted in the eflecting-yoke and
focusing-coil uu-blK. The resistive component of the output impedance
is in tge order of 100 megohms.

Orientation of quality rectangle is obtained when the horizontal acam
is essentially parallel to the straight sides of the masked portions of
the faceplate.,  The straight sides are parsliel to the plane passing
through the tube axis and short pin. Tﬁe masking is for orientationm

rnly and doesnot define the proper scanned ares of the photoconductive
ayer.

a o

Made by Cleveland Electronics Inc., 1974 Eest 61st St., Cleveland Ohio.

These components are chosen toprovide tube operation with minimum beam-
landing error.
® Made by Cinch Manufecturing Corporation, 1026 S. Homan Ave., Chicago 24,
f Illinois.

Video amplifiers must bedesigned properly to handle target currents of
this megnitude to avoid smplifier averload or picture distortion.
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4500

For conditions where"white light" isuniformly diffused over entire tube
ace.

Definition, focua uniformity, andpicture quality decrease with decreasin
grid-No.4 and grid-No.3 voltage. In general, grid-No.4 and grid-No.

should be operated above 250 volts.

With no blanking voltage on grid No.l.

Measured withhigh gain, low-noise, cascode-input-type amplifier having
bandwidth of 5 Mc/a and s peak signal-output current of 0.3% microampere.
Because thenoise in such a systemis predominstely of the high- frequency
type, the visusl equivalent signal-to-noise ratio istaken as the ratio
of the I\ighli,ht video-signal current to rms noise current, multiplied
by a factor of 3.

Defined as the rer cent of initial value of signsl-output current 1/20
second after illumination is removed. Values shown sre for initial
signal-output current of 0.3 microampere and s dark curreant of 0.02
m1croampere.

The polarity of the focusing coil should be such that a north-seeking
ole issttracted tothe image end of the focusing coil, with the indicator
goclted outside of and at the image end of the focusing coil,

P The target voltage for esch 4500 must be adjusted to the value which
gives the desired opersting signel current.

= e

9 1ndicated range for each type of service serves only toilluatrate the opersting
target-voltage range normslly encountered.

T The deflecting circuits must provide extremely linear scanning for good black-

level reproduction. Dark-current oxd;nllil proportional to the scanning velocity.
Any change inscanning velocity produces ablack-level error indirect proportion
to the change in scanning velocity.

Defined as the component of the highlight target current after the derk-current
component has been subtracted.

OPERATING CONSIDERATIONS
Target connection may be made by a suitable apring-finger
contact bearing against the edge of the metal ring at the face
end of the tube.

Faceplate-temperature should not exceed 55°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 acan rates,
to the cathode, grid-No.l, and grid-No.2 of the 4500.

Dos and Don'ts on Use of RCA-4500
Dos

1. Adjust camera scanning to utilize maximum wseful area of
photoconductive layer.

2. Orient the vidicon so that horizontal scan isessentially
parallel to the plane passing through tube axis and short
index pin.

DATA 2 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.




Dos
Dos
3k

and Don'ts on Use of RCA-4500

Align electron beam.

With lens capped, adjust target voltage for each individual
vidicon to the highest value that will still give uniform
background.

§. 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.

T. Opén lens iris or increase the scene illuminmationto obtmim
the "snappiest” picture without noticeable smear from
moving objects. Target voltage should be reduced if light
on the tube and/or resultant aignal is exceaaive.

8. Always cap lena when transporting camera (see "Don'ta” §).

Don'ts

1. Don't underscan the photoconductive layer.

2. Don't change camera asize and centering controla 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 BE FOCUSED ON PHOTOCONDUCTIVE LAYER AT
ANY TIME.

RADIO CORPORATION OF AMERICA DATA 3
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MASKED PORTION
Of FACE
{SEE NOTED

1425 .835
$.010 £,035
DIA,

FACEPLATE
050 METAL
(NOTE 2) TARGET

FLANG
— E
—1020 2932
DIA,
'
'
JEDEC N2EB-I
92CS-9494R6
DIMENSIONS N |NCHES

Note |: Straight sides of mesked portions sreperallel to the plane passing

through tube axis end short pin.
Note 2: Faceplate glass is Corning No.7056 having a thickness of 0.094 #

0.012 inch.

COMPONENT LOCATIONS

FOCUSING CONL
SEE NOTE

ALIGNMENT
coiL

HORIZONTAL AND
VERTICAL DEFLECTING
colLs

s'l% ' 92CS-11900R!
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4500

Range of Dark Current

FACEPLATE TEMPERATURE = 30°C
STANDARD TV SCAN RATE

SCANNED AREA OF PHOTOCONDUCTIVE LAYER =1/2" x 378"

APPROX.

0.l
8

DARK CURRENT— MICROAMPERES
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4 e
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Signal Output as a

. 92L3-1538
Function of Scan
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Speed for Several Va
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92L5-1534

Harrison, N. J. 12-66
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Light Transter Characteristics

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER.
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=|/2"x 3/8"
FACEPLATE TEMPERATURE = 30°C APPROX.
STANDARD TV SCAN RATE
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4500

Typical Persistence Characteristics

‘ INITIAL HIGHLIGHT SIGNAL— OUTPUT MICROAMPERES = 0.3
SCANNED AREA OF PHOTOCONDUCTIVE LAYER s 1/2" x 3/8°
FACEPL ATE TEMPERATURE » 30° C  APPROX.

STANDARD TV SCAN RATE
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4500

Uncompensated Horizontal Square-Wave
Response

HIGHLIGHT TARGET MICROAMPERES = 0.30

DARK CURRENT (MICROAMPERES) = 0.02

TEST PATTERN: TRANSPARENT SQUARE -WAVE RESOLUTION WEDGE
STANDARD TV SCAN RATE

1
1
CURVE A: GRID- No. 4 8& GRID-
No. 3 VOLTS = 750
CURVE B: GRID-No. 4 8 GRID-
No. 3 VOLTS = 300
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4500

Typical Response to 400 TV Line Information

| TARGET VOLTS = 30 asan,
| 400 TV LINES &)
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Typical Storage Characteristics
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_4503A_

Vidicon
Ruggedized, Magnetic-Focus, Magnetic-Deflection
Type Having Separate-Mesh Connection for Compact
TV Comeras Where Severe Shock and Vibration
Conditions Exist

GENERAL
Heater, for Unipotential Cathode:
Voltage (ACorDC) . ... ... vene.0..63¢10% V

Currentiat'6.3 Volts' .\, s i Gemme mummames s s = 08| &
Direct Interelectrode Capacitance:®
Target to all otherelectrodes. .. . ............4.6 pF
Spectral Response , ,......... See RCA Type Il Spectral
Response at front of this section
Photoconductive Layer:

Maximum useful diagonal of
rectangular image (4 x 3
aspect ratio) . ... ... o o o ) B b eeess. 0.62in
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.
FocusingMethod . ...................... Magnetic
Deflection Method ........... reeeeeas... Magnetic
Overall Length .................. 5,12+ 0.13"-0.06"
Greatest Diameter .......¢.c00000,...1.125"+0.010"

Bulb ..... RS R T LI T I T T T I T8
Bulb Diameter . ..,..... D OEE v ... 1.025" £ 0.003"
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®'d
VYFA-355-2, or equivalent

Operating Position .. .. i0 vt et nneneveeennans Any
Weight (Approx.) iadh ot d Mo oA an e as Bies BBZ
ABSOLUTE MAXIMUM RATINGS
For scanned area of 1/2" x 3/8"
Grid-No.4 Voltage‘ 200000 0CC s WL B daw 1000 max. V
Grid-No.3 Voltage‘ ............. ee ... 1000 max. V

m@m Electronic DATA 1
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4503A

Gnd—No 2Voltage .. .....c.iiincanann 350 max. V
Grid-No.1 Voltage:
Negative bias value . . . ... ...v0e0e0ce. 150 max. V
Positive bias value . ... ..ot 0 v eainn 0 max., V
Peak Heater-Cathode Voltagé:

Heater negative with
respecttocathode ................ 125 max, V

Heater positive with
respecttocathode .........cccv.0.. 10max. V

Target Voltage . ......ce.0000ceeucue.. 100 max. V
Dark Current ... ...ccivseoveceseypsan. 0.25max. uA
Peak Target Current® . .. .......... 0.75 max. pA
Faceplate:

Hlumination® SRR —————— | () ) T:) S (O
Temperature. . .. .v.veveveaceaeassa. T1lmax. °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)

Voltagef s e deans SO 900 v
Grid-No.3 (Beam-Focus

Electrode) Voltagef . ....... 300 540 v
Grid-No.2 (Accelerator)

Voltage .........c0.0... 300 800 v
Grid-No.1 Voltage for

Picture Cutoffi e vasea. =85 to-100 -65t0-100 V

Average *“Gamma’’ of Transfer
Characteristic for signal-
output ougent between 0. 02
uAand 0.2pA ... .. .. cee. 0865 0.65

Visual Equivalent Signal-te-
Noise Ratio (Approx.)k . ... . 300:1 300:1

Lag-~Per Cent of Initial
Value of Signal-Output
Current 1/20 Secon
After Illumination
is Removed ™ . .... L L 20 20 %

Minimum Peak-to-Peak
Blanking Voltage:
When applied to grid No.1 .. .. 75 75
When apphed to cathode saoaog 20 20

<<
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‘ Limiting Resolution:

| At center of picture ........ 1000 1100 TV
lines
At corner of picture . ....... 600 700 TV
Amplitude Response to a 400 TV lines
| Line Square-Wave Test Pattern
| at Center of Picture ........ 50 60 %
3 Field Strength at Center
: of Focusing Coil” ....... ... 404 58 t4 G
| Peak Deflecting-Coil Current:
| Horizontal .............. 350 480 mA
Vertical .....c0icovuvens 20 28 mA
| Field Strength of Adjustable
| Alignment Coil® . ..... ee..0tod Oto4 G

; High-Sensitivity Operation— 0.1 Footcandle on Faceplate
Faceplate I1lumination
(Highlight) . . . vttt cvevironnsseaseaas 0.1 fe

Target Voltage®™ ., ittt inennnnsns 30 to 60 V
Dark) Current® S S TCI0NS 508 Sieneia el £51 % @ e 6 0.1 paA

Signal-Output Current:'
Typical .......... i ae LM » ool 0.1 pA

Average-Sensitivity Operation—1.0 Footcandle on Faceplate
Faceplate Ulumination

(Highlight) . . .vooeeoens T |- wees L0 fc
Target Voltage V" ... . ... i iviinarennnn 20tod0 V
Dark Current® .. ....... i, L 5 e . 0.02 upA
Signal-Output Current:!

Typical ....... sadnddd@acss ameae 0020 A

High-Light Level Operation—10 Footcandles on Faceplate

Faceplate [l1lumination
(Highlight) . . . oo ese oo st ovoms 85 o 8l 10 fc

Target Voltage®" ., .. ....c.iveeeveeee. 10t022 V
Dark Current® . .. ...cec0eevnecnueaaqs. 0005 pA

3 Signal-Output Current:!
| Typical ........... A AR dAae L ams 03 wpA

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 Slgnal

- |
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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.

Operationol 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.

. 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.

. 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-Operotionol 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

o. Sinusoidal — The tube is subjected 2015 g peak

| m@m Electronic DATA 2
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| 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 3.4" 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

9 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.

‘ b Made by Cinch Manufacturing Corporation, 1501 Morse Ave.,
| Elk Grove Village, I11. 60007.

€ Made by Cleveland Electronics Ine., 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-No.3 to grid-No.4 voltage is 6/10 to

m@m Electronic DATA 3
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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.

8 Video amplifiers must be designed properly to handle target
currents of this magnitude to avoid amplifier overioad or pic~
ture distortion.

h For conditions where “‘white light'’ is unifermly diffused
over entire tube face.

I With no blanking voltage on grid No.1.

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.

M For initial signal-output current of 0.3 microampere and a
dark current of 0.02 microampere.

I The polarity of the focusing coil should be such that a north~
seeking pole is attracled 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.

9 Indicated range for each type of service serves only to il-
lustrate the operating target-voltage range normally en-
countered.

f The target voltage for each tube must be adjusted to that
value which gives the desired operating signal current.

% 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.

¥ Defined as the component of the highlight target current after
the dark-current component has been subtracted.

m@m Electronic DATA 3
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Spurious Signal Test

- ZONE |

<}-zoNE 2

Fi 4‘ 92L8-1084

1g.

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.

Toble 1 For scanned area of 1/2" x 3/8"

Equivalent

Number of - Zone 1 Zone 2
Raster Lines | Allowed Spots Allowed Spots

over 4 0 0

4 but not

including 3 0 , 1

3 but not

including 1 2 3

1 or less s "

Minimum separation between any 2 spots greater than 1 raster
line is limited to 16 raster lines.

8Spots of this size are allowed unless concentration causes
a smudged appearance.
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4503A

TERMINAL DIAGRAM (Bo"om Vuew)
FLANGE TARGET

Pin 8: Heater
Flange: Target
Ga Short Index Pin:

Pin 1: Heater
Pin 2: Grid No.1
Pin 3: Grid No.4 G4
Pin 4: Internal Internal Connec-
Connection — téon - l\f‘ake No
Do Not Use onnection
Ping: Grid Noz 1@ K
Pin 6: Grid No.3
Pin 7: Cathode

DIRECTION OF LIGHT:
INTO FACE END

H OF TUBE
”’Ly 1

DIMENSIONAL OUTLINE -Dimensions in Inches (mm)

I sl
i 835+ 035 r MASKED PORTION
1125 £.010,, 0 (2| 21 & .89) — OF FACE
(28.58 +.25)0'A OPTIONAL
| 4 N\ (SEE NOTE 1}
FACEPLATE
.050
fan) | (NOTE 2/
f — METAL
TARGET
125
E 32 | FLANGE
% L
} | 1.025 +.003 .
} i ™t26.04 £ .08) 0™
+.13 ]
st
+33
(‘” -1.8 ¥
f ;
< BASE
JEDEC No.EB—1)
92LS — 2172R1

Note 1: Straight sides of masked portions ure 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 of 0.094" + 0.012".
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4503A

RECOMMENDED LOCATION AND LENGTH OF DEFLECT-
ING, FOCUSING, AND ALIGNMENT COMPONENTS
To Qbtain Minimum Beam-Landing Error

; i
L] SE
: 2" l FOCUSING COIt
SEE NOTE
@ ~——— ALIGNMENT
i .

—n=
U=

H

HORIZONTAL AND
VERTICAL DEFLECTING
Cowns

Note: Cross-hatching indicates wound portien of focusing coil.

92CS-~12242R)

RANGE OF DARK CURRENT

SCANNED AREA OF PHOTOCONOUCTIVE LAYER - 172" x 3/8"
FACEPLATE TEMPERATURE = 30° C APPR
2 T
. I
g ol H — s i
= 1 3 S M
S s H H —
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= 4 1 . i
| | | ||
- T 1118 -1 sy
= I
w i |
E 2 44 1y — —
z (11 1
o
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TARGET VOLTS
92Cs-12235
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4503A

LIGHT TRANSFER CHARACTERISTICS

ILLUMINATION:UNIFORM OVER PHOTOCONDUCTIVE LAYER.
SCANNED AREA OF PHOTOCONDUCTIVE LAYER=1/2"x 3/8"
FACEPLATE TEMPERATURE=30"C APPROX.
o
Q
Casm 1 o
A w
4
o
3
-3
4 4+ 4~ o©O
4
[=]
[=]
9 w
] HHI1 3=
3 W
+ <o Q
SHNE Ju ) =3
.
L 1 A M
]
=1
-
z
(=]
I &
—— o 1 e
= E NN 1° 2
—H © \._ Jc §
D 3
e TN A\J ~ T - 3
w - N ill &
o N\ v
2 \ ¢
Q | \ \ =)
o« -~
O ] g 1 n X 1O «
—— 85 0 e =l S
oy 3G 4 AL — + 4+ Jo O
; gt \1._'35\ .r- \N e+ 5
i fri} N M
tle
«
=)
L+ o +
X
«
b= 4
o T
- + -+ - - - 4
b — H+—+ T+ + -1 1 4 =
i — 1F i L A |
L
'a CICIBE o~ ® O o LK g

m@m Electronic DATA §
Componeats



4503A

TYPICAL PERSISTENCE CHARACTERISTICS
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3 HORIZ—ONTAL SQUARE-WAVE RESPONSE

T
PEAK (NIGHLIGHT) SIGNAL MICROAMPERES + 0.40 : :
DARK CURRENT (NICROAMPERES) + 0.02 :

TEST PATTERN: TRANSPARENT SLANT-LINE BURST
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*Amplitude response measured using the RCA P200 slant-line
burst pattern with horizontal center response balanced on
the 4%) 7line_c_hc_ngls.
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| Photomultiplier Tube
2" Diameter, 12-Stage, Head-On Type
Having a Bialkali Photocathode
General Data
Spectral Response ........... o Al £ b e wees.s. See Figure 1
| Wavelength of Maximum Response . .............. 385 £50 nm
‘ Cathode, Semitransparent .. Cesium-Potassium-Antimony (Bialkali)
| Minimum projected area. ..c.......... 2.54 s5q in (16.4 cm?2)
Minimum diameter .......... A T SN 1.80 in (4.57 cm)
‘ Window ............... Pyrex Corning® No.7740, or equivalent
1 Shape ...t tieit ittt Spherical Segment
Index of refraction at 589.3 nanometers . ............. 1.47
Dynodes:
SUDSrate . i« e s Brieion « SITEI 5 b - 9n Copper-Beryllium
Secondary-emittingsurface ......... «.... Beryllium-Oxide
Structure . ............... In-Line Electrostatic Focus Type
Direct Interelectrode Capacitances (Approx.):
Anode to dynode No.12 ........ Yetl oot we... BPpF
Anode to all otherelectrodes . ..............cc00ene .6pF
Maximum QOverall Length ... .............. 5.71 in (14.5 cm)
Seated Length ................ 498B10.08 in (12.6.£0.2 cm)
Maximum Diameter .................cc.... 2.10in {5.3 cm)
Bulb .........ccciiennn OB s ..., T16
- LT TP — RCA 21-Pin (See Base Drawing)
Socket ...........c000000 RCA-AJ2144, AJ2145, or AJ2180b
Magnetic Shield . . .. Perfection Mica® Part No.22P50, or equivalent
‘ Operating POSItIoN . . .. ..ovovtietivieeninneenaneannes Any
‘ Weight (Approx.) .............c00sn © 9 18§ eI i 6oz
| Maximum and Minimum Ratings,
1 Absolute-Maximum Values:
| DC Supply Voltage:
| Between anode and cathode .......... ... 2800 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
i Between focusing electrode and
cathode. . .......oveivininnnrnrnnnnns 600 max. V
- =
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Average Anode Current®
Ambient-Temperature Rangef

Characteristics Range Vatues for Equipment Design:

Under conditions with a dc supply voltage (E) across a voitage
divider providing electrode voltages shown in Table 1, and at a

a temperature of 220 C, except as noted.
With E = 1500 volts (E xcept as noted).

Min. Typical

Anode Sensitivity:

Radiantd, at 385

Mmoo, .. - -~  1.8x105

Luminoush

(28700K) .... 20 160

With blue light ,

sourcel .. .... . 26 pil
Cathode Sensitivity:

Radiantk, at 385

nm oL - 0.097

Luminous™
(28700 K) ....

With biue light
sourcel .. .., .

Quantum effi-
ciency at 385
nm .........

Current Amplifis
cation ........

Anode Dark Cur-
rentP at 50 A/Im

Equivalent Anode
Dark Current In-
put at 50 A/im . .

Equivalent Noise
iInputs ........

Anode Pulse Rise
Time\ at 26500 V

Electron Transit
TimeV, at 2500 V

7.3x10-5 8.5x10°5

9.6x106 1.1x105

- 31

- 1.9x106

- 2x1010
{ - 4x10-12q

—  35x10-15r
{ ~ 4.0x1013

-~ 3.5x10-16t

-  2.4x109

—  34x108

- AW
750 Allmh
97 Alincident
tm

- AW

o Allm

— Alincident

Im

- %
2x109 A
4x10-119 Im
35x10-14r ]
- Im

3 . W

x

(R
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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.

Made by Magnetic Shield Division, Perfection Mica Company,
1322 North Elston Avenue, Chicago, IL 60622,

Averaged over any interval of 30 seconds maximum.
Tube operation at 22° C or below is recommended.

This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 1140 lumens per watt.

These values are calculated as shown below:

Anode blue sensitivity
(Afincident Im)
Luminous Sensitivity (A/lm) = 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. N0.5-68, 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 2870° 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.
These values are calculated as shown below:

Cathode blue sensitivity

Cathode Luminous (Alincident Im)
Sensitivity (A/Im) = 013

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

m@ Z}T_] Electronic . DATA 2
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4507

(n) to the cathode current measured under the sane conditions
but with the biue filter removed.

R Light incident on the cathode is transmitted through a blue filter
{Corning C.S. No.5-568, polished to 1/2 stock thickness) from a
tungsten-filament Yamp operated at a color temperature of
28700 K. The vatue of light flux incident on the filter is 1 x 104
lumen and 500 volts are applied between cathode and all ather
electrodes connected as anode.

P Light incident on the cathode is transmitted through a blue
filter (Corning C.S. No.5-58, polished to 1/2 stock thickness).
The tight 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 can-
ditions is approximately equivalent to 50 amperes per lumen.
Dark current is measured with incident light removed.

Q Equivalent Anode Dark Current Input is the quotient of anode
dark current at a given anode luminous sensitivity by the anode
luminous sensitivity.

T At 385 nanometers. These values are calculated from the EADCI
values in lumens using a conversion factor of 1140 iumens per
watt.

$ 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.

t At 385 nanometers. This value is calculated from the ENI value
in jJumens 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-puise 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 puise 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 fow

m@ 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 (60°) 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 —80° 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

m@ m Electronic 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 |

Voltages To Be Provided by Divider

Between the Following 6.94% of Supply
Electrodes Voltage {E)
Cathode (K}, Dynode {Dy), MUtiERdBY
and Anode (P) B
K — Dy1 2.0

Dy1 — Dy2 1.0

Dy2 — Dy3 14

Dy3 — Dy4 1.0

Dy4 — Dy5 1.0

Dy5 — Dy6 1.0

Dy6 — Dy7 1.0

Dy7 — Dy8 1.0

Dy8 — Dy9 1.0

Dy9 — Dy10 1.0

Dy10 - Dy11 1.0

Dy11 — Dy12 10

Dy12 -P 1.0

K-P 14.4

Focusing Electrode {Pin 17) is connected to dynode No.1 potential.

Electron Muitiplier Shield {Pin 10) is connected to dynode No.5
potential.
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TYPICAL CIRCUIT ARRANGEMENT
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Ris

:

= 92LM-3778
C4: 0.005 uF, 20%. Ceramic Disc, 500 V dc
i C2: 0.01 uF, 20%, Ceramic Disc, 500 V dc
C3: 0.02 uF, 20%, Ceramic Disc, 500 V dc
C4: 0.05 uF, 20%, Ceramic Disc, 500 V dc
| R1: 200 k§2(2-100 k§2, 5%, 1/2 W in series)
‘ Ry: 100 kS2, 5%, 1/2 W
| R3: 130 k€2, 5%, 1w
Rg4 through Rq3: 100 k§2, 5%, 1/2 W
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4507

DIMENSIONAL OUTLINE
o 2,10 MAX. DIA, —=—
suRrace oF )
USEFUL
WINDOW IS
UNPOL ISHED PHOTOCAT o
(NOTE)—\\
7‘
PHOTOCATHODE-—/ s
OR.
SHIELD ——— ?/
. 4.98
208
T-letauua—\N

Dimensions in Inches

& TOTY 0

S @W-,_E;

1 " l—3s0max. ia.

F2LM- 2952

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 = 26.4 mm}.

IRE

Components

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 1114 .65 16.5 498 126.5
5.71 145.0
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DETAIL OF BASE ARRANGEMENT

____ 2.0 MAX.
?“"—_— DIA.
|

Dimensions in Inchas

92C3-13040R3

[RGB Components
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4507

=
TERMINAL DIAGRAM (Bottom View)
QIRECTION OF RADIATION:
{NTO END OF BULS
s203-2012

Pin 1: Dynode No.1 Pin 12: Dynode No.10

Pin 2: Dynode No.3 Pin 13: Dynode No.8

Pin 3: Dynode No.5 Pin 14: Dynode No.6

Pin 4: Dynode No.7 Pin 15: Dynode No.4

Pin 5: Dynode No.9 Pin 16: Dynode No.2

Pin 6: Dynode No.11 Pin 17: Focusing Electrode

Pin 7: Anode Pin 18: Internal Connection,

Pin 8: Dynode No.12 Do not use

Pin 9: Internal Connection, Pin 19: Internal Connection,

Do not use Do not use
Pin 10: Electron Multiplier Shietd Pin 20: '[;‘c:er:gtl (;.:nnection,
Pin 11: Internal Connection, u
Donotuse - Pin 21: Photocathode
|
somme —
| .
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4507

TYPICAL PHOTOCATHODE SPECTRAL RESPONSE

CHARACTERISTICS
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4507

TYPICAL DYNODE MODULATION CHARACTERISTIC

THE SUPPLY VOLTAGE {(E) 1S ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:
6.94% OF E
BETWEEN MULTIPLIED BY
CATHODE AND DYNODE No. | 2.0
'DYNODE No.! AND DYNODE No, 2 1.0
DYNODE No.2 AND DYNODE No.3 L4
EACH SUCCEEDING DYNODE STAGE Lo
ANODE AND CATHODE 144
FOCUSING ELECTRODE {S CONNECTED TO DYNODE-No.l POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. S
POTENTIAL.
CATHODE IS AT GROUNO POTENTIAL.
oo || [T I 1 TTLA | 1B
sold [! | | TLATTT ! I
L 1l R 4
6of-H- { 1 I\ !
T t
11 [
40 H+ i 1
| |
: ! l lr ]rl | :L I
| Il | I |
I | l | l [ [
20t : e iH%
= 1l |1 11 ‘
§ | l | I ’
o 1] | |
1 111 111
10+ i + +
s IS | 1y NG | v I
w 8T i I
> 11l IYSREN (W] | | 1] gl
= AR TTT T 1 TT | I
=3 G%lll %4% x;} 4 5;1 i lli ” t
é l PEELLL | | I | I ] | | 1
T H ! 4 -+ —
et L L L 1
11 [ | | l 1 |
Al HHIL VL L LRI
i T M
LU L
alalll | | | | I Il
L namm , T I TT 1T
l Il | ’ [ l [ |
| | 1 | | | |
L L |
11 BN | 1 P I |
-900 -850 -800 -750 -700

OYNODE-No. 5 VOLTS (REFERRED TO ANODE} 92imM-3777
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION

CHARACTERISTICS
i THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH PRDVIDES
‘ VOLTAGES AS FOLLOWS:
I 6.94% DF E
| BEUMEEN MULTIPLIED BY
| CATHODE AND DYNODE No.1 20
DYNODE No.) AND DYNODE No.2 10
DYNODE No.2 AND DYNODE No.3 14
EACH SUCCEEDING DYNODE STAGE 10
ANODE AND CATHODE 1.4

FOCUSING ELECTRODE IS CONNECTED TO DYNODE No.1 POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE No.5 POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.

] v 4
[ ] [ ]
q 4
\
| g T 1 1
_104 / 4 108
x ] .
% [ [
. oy t —7-—4
A
i, & A1, g
E & 4 b
§1o3 3’-‘"/—'&‘6\ f 107 3
S —t - [}
£h FG o §
g EAD © 3
‘ - \g‘ o
; a8 2 A ; E
| g &7 3
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| 10 105
. .
z e
4 4
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2 4 [] L] 2 4 [ ]
1000 o 2000_
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
s2LM-3m
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CHARACTERISTICS

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE
{E) ACROSS A VOLTAGE OIVIDER WHICH PROVIDES VOLTAGES AS FOL LOWS:
6.94% OF E
BETWEEN MULTIPLIED BY
CATHOOE ANO OYNOOE No.1 20
DYNODE No.1 ANO DYNODE No.2 1.0
OYNOOE No.2 AND OYNOOE No.3 14
EACH SUCCEEOING OYNODE STAGE 1.0
ANOOE ANO CATHODE 14.4
ELECTRON MULTIPLIER SHIELO IS CONNECTEO TO DYNODE No.5 POTENTIAL.
FOCUSING ELECTROOE IS CONNECTED TO DYNODE No.1 POTENTIAL.
LIGHT SOURCE IS A TUNGSTEN.FILAMENT LAMP OPERATEO AT A COLOR TEM-
PERATURE OF 28700 K.
TUBE TEMPERATURE = 220 C.
2 7 2
10-9 Vd 10-1
-
[ L
. » «
4 4 1
x
2 2 =
E v < 125
z 10 ' v,@c M e
-l
) [ . k3
w4 ‘
= e
Tw L1 §
N x 2 2 &=
E < i
g '90-1 N 10-13 5
L o 3 J Z
w s » DCI s -
Su <%~ . s
Sx 4 Mey 0 z
x5 v w
a3 <
3x =
2
M N 5
§ S10-12 P, 10-14 &
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< Abc; e
[ 4 L7 w
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4 bl o] g
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w 10-13 10— 15 -(l
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[ P 3
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2 2
10-14 10-18
2 4 68 2 4 88 2 4 80 2 a4 88
1 0 102 03 04

1
LUMINOUS SENSITIVITY-AMPERES/LUMEN
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-
m@ Electronic DATA 7
Components



% 4507

TYPICAL ANODE DARK CURRENT AS A FUNCTION
OF TEMPERATURE

WITH SUPPLY VOLTAGE ADJUSTED TD PROVIDE AN ANODE LUMINOUS
SENSITIVITY DF 50 AMPERES PER LUMEN

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES

| VOLTAGES AS FOLLOWS:
6.94% OF E
’ BETWEEN MULTIPLIED BY
| CATHODE AND DYNODE No.1 20
DYNDDE No.1 AND DYNODE No.2 10 1
DYNODE No.2 AND DYNODE No.3 14
‘ £ACH SUCCEEDING DYNDDE STAGE 10
| ANODE AND CATHDDE 144

| FOCUSING ELECTRODE tS CONNECTEO TO DYNODE-No.1 POTENTIAL
ELECTRON MULTIPLIER SHIELD 1S CONNECTED TO DYNODE-No.5 POTENTIAL,
PHOTOCATHODE 1S FULLY ILLUMINATED
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TYPICAL TIME-RESOLUTION CHARACTERISTICS

|
THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
‘ PROVIDES VOLTAGES AS FOLLOWS:
; 6.94% OF £
| BETWEEN MULTIPLIED BY
CATHODE AND DYNODE No. | 20
DYNODE No.| AND DYNODE No. 2 10
DYNODE No.2 AND DYNODE No. 3 14
EACH SUCCEEDING DYNODE STAGE 1.0
ANODE AND CATHODE 4.4
FOCUSING ELECTRODE 1S CONNECTED TO DYNODE-No.l POTENTIAL.
ELECTRON MULTIPLIER SHIELD IS CONNECTED TO DYNODE-No. 3
POTENTIAL.
PHOTOCATHODE IS FULLY ILLUMINATED.
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; 4507

| TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE
CURRENT

; THE SUPPLY VOLTAGE (E) 1S ACROSS A VOLTAGE DIVIDER WHICH
1 PROVIDES VOLTAGES AS FOLLOWS:

| 6.94% OF E

| EETSEEN MULTIPLIED BY
CATHODE AND DYNODE No.I 2.0

‘ DYNODE No.| AND DYNODE No.2 10

? DYNODE No.2 AND DYNODE No.3 14 4

| EACH SUCCEEDING DYNODE STAGE 1.0 )
ANODE AND CATHODE 14.4

FOCUSING EL ECTRODE IS CONNECTED TO OYNODE-No.1 POTENTIAL.
ELECTRON MULTIPLIER SHYELD IS CONNECTED TO DYNODE-No.S
POTENTIAL.

PHOTOCATHODE IS FULLY ILLUMINATED.

POSITIVE VALUE OF H IN
DIRECTION SHOWN.
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE

. CURRENT (Cont'd )
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4516

Photomultiplier Tube

3/4-INCH DIAMETER, 10-STAGE, HEAD-ON TYPE
BIALKALI PHOTOCATHODE OF HIGH QUANTUM EFFICIENCY
IN-LINE ELECTROSTATICALLY-FOCUSED DYNODE STRUCTURE

For Use in Pulse-Counting and Other Low-Light Level Detection
and Measure ment Systems

GENERAL
Spectral Response. . . ........... See accompanying Spectral Response
Characteristics
Wavelength of Maximum Responge. . . . ......... 4000 + 500 Angstroms
Cathode, Semitronsparent . . ... .. Cesivm-Potossium-Antimony (Biolkeli)
S92 a0 a0 0000060000 ®o0009008980000000 Spherical Section
Minimum projected area .. ..........c.c0 it 0.2 sq. in
Minimum diameter . .. .. ... 0ttt 0.5 in
LA 78 66666666000 5666500000 g0 Coming® Na.0080, or equivalent
17 Y Plono-Concave
Index of refraction at 4360 angstroms - ................. 1.523
Dynodes
Substrate. ... ... .o ian NN NN Copper-Beryllium
Secondary-Emitting Surface. . . ................ Beryllium-Oxide
Structure . . . ... .. ee e In-Line, Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.)
Anode todynode No.10. . . . . ..... ... .00 uirnreennnnn 2.4 pF
Anode to all otherelectrodes. . ... ............co0u... 3.2pF
Moximum Overall Length (Excluding semiflexible leads) .. ...... 3.94 in
Maximum Diometer. . .. ... ... ... .. .. i i,
Envelope. . . . . . 505 kit Biend) 2 e /Mo uehanonsTole ok B fons) Snoriel 5 - o = o - T-6
Magnetic Shield. . . ....... ... .o,

Operating Position.
Weight (Approx.). ......
Bose

(JEDEC No.E12-72)
TERMINAL DIAGRAM (Bottom View)

Lead 1 - Dynode No.l
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 Y - Dynode No.6
Lead 10 - Dynode No.4
Lead 11 - Dynode No.2

oY)
Lead 12 - Photocathode DIRECTION OF RADIATION:
INTO END OF BULB

1286
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4516

ABSOLUTE-MAXIMUM RATINGS
DC Supply Valitage
Between anode and cathode. .. . .......0000nnnn 1800 v
Between anode and dynode No.10. ........ [ 300 \
Between consecutive dynodes . . . .. .00 0uaana.. 300 vy
Between dynode No.1 and cathode 300 v
Average Anode Current®. . ... ..... 0.5 mA
Ambient-Temperature Range?. . . ... ..............~ 100 to +85 ©°C

CHARACTERISTICS RANGE VALUES

Uander conditions with dc supply voltage (E) across a voltage divider pro-
viding electrode voltages shown in Table 1, except as noted.

With E = 1500 volts except os noted

Min Typ Max
Sensitivity
Radiant® at 4000 angstroms - 3.2x 104 - AW
Cathode Radiantf at
4000 angstroms. . . . . .. - 0.079 - AW
Luminous:
With tungsten light source® 10 27 173 A/lm
With blue light source®. . 1.5x10°6  4x106  2.6x10-5 A
Cathode Luminous:
With tungsten light source | 6.7x 105 - A/lm
With blue light source®. . 7 x 107 1x10-8 - A
Quantum Efficiency at
4000 angstroms. . .. ... - 24 - 4
Current Amplification. . . . . - 4x10° -
Anode Dark Current™. . . .. - 2x1010  6x10°10 A
Equivalent Anode-Dark- - 2.9 x 10'”', - im
Current lnput ... ...... ’ - 24x10°14 - L
Dark-Pulse Spectrum®. . . . . - v -
Pulse-Height Spectrum
with Fe55 Source®. . . ... - + -
Pulse-Height Resolution® . . - 8.5 - %
Anode-Pulse Rise Time"'™. - 1.8x 107 = s
Electron Tronsit Time"'* . . - 2x108 - s

% Moade by Coming Glass Works. Coming, New York 14830.

Magnetic shielding in the form of foil or tape as available from the Magnetic Shield Di-
riaion. Perfection Mica Company. t322 North Elston, Chicego, Ilinois 60622, or equiva-
ent,

Averaged over any interval of 30 seconds maximum.
Tube i at room or below i d

This value is calculated from the typical luminous sensitivity rating using a conversion
factor of 1180 lumens per walt.

v This value is calculated from the typical cathode luminous sensitivity rating wsing e
conversion factor of 1190 lumens per wait.

9 These values are calculated as shown below:
Anode Current {with blue light sourceXA)

0.15 x Light Flux of 1 x 10°0 (lm}

The value of 0.15 is the average value of the ratio of the anode current measured under the
diti ified in f (M to the anode current measured undee the same condi-

e a o

Luminous Sensitivity (A/lm) =

uons but with the blue filter removed.

DATA 1 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.
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»

<

Under the followi di ident on the cethode is trensmitted through a
blue filter (Coming C. 8. No.5-58, gohuhed to 1/2 stock thickness - Manufactured by the
Coming Glass Works, Coming, 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 microlumen.

This value is calculated as shown below:
Cathode Current (with blue light sourceNA)

0.15 x Light Flux of 1 x 103 (lm)

The value of 0.15 is Lhe avarua value of the ratio of the cathode current measured under
the (k the cathode current measured under the same
conditions but with the hlue filter umoved.

Under the following di Light i on the cathode is through a
blue filter (Coming C S. No.5-58, pohuhad to 1/2 nmck thickneas - Mmufact\lred by the
Coming Glass Works, ming, New York) from a tungsten-filament lamp operated at &
color temperature of 2870° K. The value of light flux incident on the filter is 0.001 lumen
mnd 200 volts are applied between cathode and all other electrodes connected as anode.

At a tube temperature of 22° C. Light incident on the cathode is transmitted through a

blue filter (Comlnl C. 8. No.5-58. polished to 1/2 stock thickness). The light flux inci-

dent on the filter is 1 microlumen. The supply voltage (E) is adjusted to obtain an anode

current of 1 microampere. Sensitivity of the 4516 under these conditions is approximately

:hq\livalmt to 7 amperes per lumen. Dark current is measured with no light incident on
o

Cathode Luminous Sensitivity (A/lm) =

With supply voliage (E) adjusted to give an equival lumi; itivity of 7

per lumen.

At 4000 angstroms. The value is calculsted from the RADCI value in lumens nsing a con-
version factor of 1190 lumens per watt.

Measured under the following conditions: A Nuclear Data Model No.ND-180 Multichannel
Pul-o-HaigM Analyzer is used. The single-photoelectron pulse height is established by

fully illuminating the photocathode with a weak light source, such as a tungeten-filament
lamp operated ala low color temperature, to assure the high probability of singie photo-

from the hode of the 4516. The intensity of the light source is
dj d for i ly 50 per cent ting loss. The durk-pulla spectrum is then
obtained, using the same gain lettm( of the h 1 Pulse-Height A with the

light source remo
See accompanying Typical Dark-Pulse Spectrum.

Measured using a Harshaw Type HG 0.005 ** beryllium window Nal(TD) scintillator, 0.04""
thick and 7/8 ** in diameter and an isotope %lron having an atomic mass of 55 (Fe"") and
IIII activity rate of one microcurie. The Fe% Sowurce is in direct contact with the scintil-
See ing Differential Fe55 Spectrun.

Pulse height resolution is defined as the quotient of the full width of the photopeak st
half heivﬂ. by the pulse height at maximum count rate under the following condtw: The
662 ke V photon from an laotope of cesmm havmx an atomic mass of 137 (Cs!°/) and a
cylindrical 3/4°°x 3/4** th; iodide scintillator { Nal(T1)}-type 3D3|
are used, This scintillator is manufactured by the Har-hnw Chemical Corporation, 19
East 97 Street, Cleveland 6, Olno, and is rated by th as having a 1
capability of 8. 5% The Clld source is in direct contact with the metal end of the scintil-
lator. The faceplate end of the cryntul is collpled to the 4516 by a aouphnx ﬂmd such as
Dow Corning Corp,, Type of 60, d

the Dow Coming Corp., Midland, Michigan, or equlvulent.

Under conditions with de nun;ly voltage (E) across a voltage divider providing 1/6 of (B)
between cathode and dynode No.1; 1712 of (E) for each succeeding dynode stage; and 1/12
of (E) between dynode No.10 and anode.

Measured between 10 per cent and 90 per cent of maximum anode-pulse height. This
anode-pulee rise lime is primerily a function of tnnmt lime variation and is measured
under dil with the id light fully i ating the

The electron tranesit time is the time interval between the arrival of a delta function hﬁ

pulee at the entrance window of the tube and the time at which the output pnlse at

mod:hl:rmm-l ulnc‘l'l:lﬁsf;k amplitude. m’l‘he transit time is measured under conditions
i

RADIO CORPORATION OF AMERICA DATA 2
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4516

OPERATING CONSIDERATIONS

The semiflexible leads of the 4516 may be soldered into the iated circuit.
If desired, the leads may be trimmed to within 1/4 inch of the protective plastic
shell. When leads of reduced length are soldered, care must be taken to conduct
excessive heat away from the lead seals. Otherwise, the beat of the soldering
operation may crack the glass seals of the leads and damage the tube.

The operating stability of the 4516 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
stability is of prime importance, the use of an average anode current of 1 micro-
ampere or less is recommended.

Electrostatic and magnetic shielding of the 4516 is ordinarily required. When a
shield is used, it must be at cathode potential.

The high voltages at which the 4516 is op d ere very dang Care should
be taken in the design of to pr the from coming in contact
with these high voltages. Precautions should include the encl 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 the 4516. Recommended resistance values for the voltage dividers range from
10,000 ohms per stage to1,000,000 ohms 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 re-
quired power rating of the resi Ph be noise may also increase
due to heating if the divider network is d near the ph hode. 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 curren'.. and may limit anode—current leaponse to pulsed light. The
latter effect may bereduced by the tube socket termi-
nals 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 resi values ding 1 hm per stage mnks
meﬁlsmesuswpnblewlenkage effects between inals with ibl ng
deviation in voltage leading to a loss of current amplification.

DATA 2 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.




4516

TYPICAL VOLTAGE-OIVIDER ARRANGEMENT
WHICH PERMITS DIRECT COUPLING TO THE ANODE

ANODE RETURN

+J

T0
REGULATED
DC POWER
SUPPLY

(SEE NOTE I)

>

LOAD
Ry % CONNECTION
DYNODE NO. 0

)

DYNODE NO. §

ODYNODE NO.8

DYNODE_NO.7 L

DYNODE NO. 6

PHOTO-
MULTIPLIER
TUBE

DYNODE NO.3

DYNOD!
%DYNODE NO. 1

% PHOTOCATHODE

2L M-1927
R) and Ry: 560,000 chma, 1/2 watt
Rg: 820,000 ohms, 1/2 watt
R4 through Ry1: 470,000 ohms, 1/2 wait

Nete 1: Adjustable between approximately 500 and 1800 volts dc.
Nete 2: Component vaiues are dependent upon nature of application and output

signal desired.

RADIO CORPORATION OF AMERICA DATA 3
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR
USE IN SCINTILLATION.-COUNTING APPLICATIONS

ANODE RETURN

AAA.

Ce

(SEE NOTE I}

-7

-

¢, 5
NO. 10

n

VVV

L

% DYNODE
Rio C2 >
DYNODE

Ry C3
DYNODE NO. 8

3l
"

L

Lig

Rg €=
DYNODE NO.7

DYNODE NO.6

DYNODE NO.5

DYNODE NO. 4

Rq
DYNODE NO, 3

Ry
DYNODE NO.2

PHOTO-
MULTIPLIER
TUBE

Ry
DYNODE NO. |

R
|
% PHOTOCATHOOE

=
o
MY

Note 1:

Cy: 0.05 . F, 500 volts (dc working)

Ca: 0.02 uF, 500 volts (dc warking)

C3: 0.01 uF, 500 volts (dc working)

Cy4: 0.005 uF, 500 voits (dc working)

Cs and Cg: 0.005 uF, 3000 volts (dc working)

R;): 680,000 ohms, 1/2 watt

Rg:and R3: 510,000 ohms, 1/2 watt
R4 through Ry1: 390,000 ohms, 1/2 wait

Ry2: 1 megohm, 1/2 watt
Ry3: 100,000 ohms, 1/2 watt

Adjustable between approximately 500 and 1800 volts de.

RLW-1928

Note 2: Capacitors Cy through Cg should be comnected at tube socket for opti-

mum high-frequency performance.

Note 3:

signal desired.

omponent values are dependent upon nature of application and output

DATA 3
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P
DIMENSIONAL OUTLINE
| -FAGEPLATE
W
394
MAX
T6 BULB —]
330
+.06
-2
BASE |
JEDEC No.EI12-72 MAX.
AND (NOTE |
PROTECTIVE PLASTIC ¥
HE
SHELL =5, 30 l
_ ] MAX.

l 78 —i U Lf 38 MAX.
75  MAX.DIA o
MiN, 12 SEMIFLEXIBLE LEADS

: 016 +.004 DIA,

{NOTE 2)
. M- 1188

DIMENSIONS IN INCHES

Note 1: Within this length, maximum diameter of tube is 0.78"

Note 2 The semiflexible leads of the 4516 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 wbhen 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-
flexible leads between the point being soldered, or welded, and the
protective sheil is recommended. Excessive bending of the leads is to
be avoided.

Note 3: Deviation from flatness within the 0.5'diameter area will not exceed
0.006" from peak to valley.

RADIO CORPORATION OF AMERICA DATA 4
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TABLE |

‘ TYPICAL POTENTIAL DISTRIBUTION

| 8.25% of Supply

| Between Voltage (E)

multiplied by

‘ Cathode and Dynode No.1 1.2
Dynode No.1 and Dynode No.2 1.2

‘ Dynode No.2 and Dynode No.3 17
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 10
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 12.1

Typical Time-Resolution Characteristics

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROV!DING 1/6 OF E
BETWEEN CATHODE AND DYNODE No.i; I/12 OF E FOR EACH SUCCEED-

IN NODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.10 AND ANODE.
THE PHOTOCATHODE IS FULLY ILLUMINATED.

s T T TTTTT

— TRANS, I |
T
Pt ME

T

TIME— SECOND

800 7 % 1000 ' 1500° 2000
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
2L8-1183

\
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Typical Spectral Response Characteristics
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; 4516

| Typical Sensitivity and Current
Amplification Characteristics

| THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:
| 8.5% OFE
1 B g
| EIREEN MULTIPLIED BY
CATHODE AND DYNODE No.1 12
DYNODE No.1 AND DYNODE No.2 12
DYNODE No.2 AND DYNODE No.3 17
EACH SUCCEEDING DYNODE-STAGE 10
| ANODE AND CATHODE 121
| 1600, 50
\ 6 6
4 Z! 4
2
‘ 108
| s
| = 6
c E .
: g :
| E : £
| g 3
| ‘s 5
; 10° &
‘ 1 8 ]
| E « £
|
1 § 4
2
n‘
[ §
6
4
2
‘ Y 10®
800 9 1000 | 2 3 4 5 6 7 8 92000
SUPPLY VDLTS (E) BETWEEN ANODE AND CATHODE
92LM-1939
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4516

Typical Dark-Pulse Spectrum

CATHODE-TO-DYNODE-No. 1 VOLTS = 149 f

OYNOOE-NO-1-TO-DYNODE-NO. 2 VOLTS =149

OYNOOE-No. 2-T0-0YNOOE-No. 3 VOLTS = 210

EACH SUCCEEOING OYNOOE-STAGE VOLTS - 124

ANOOE-TO-CATHODE VOLTS : 1500

OASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECTRON
PEAK. THIS PORTION OF CURVE IS NORMALIZEO TO COINCIDE WITH
SINGLE PHOTOELECTRON PEAK OF DARK PULSE SPECTRUM AND ™
IS OBTAINEO WITH PHOTOCATHOOE FULLY ILLUMINATED 8Y A
TUNGSTEN-FILAMENT LAMP OPERATED AT A LOW COLOR TEM-
PERATURE. DARK PULSES ARE SUBTRACTED.

SOLIO-LINE PORTION INDICATES DARK-PULSE SPECTRUM.

TUBE TEMPERATURE = 22° C.

ONE PHOTOELECTRON PULSE HEJGHT 4 COUNTING CHANNELS.

INTEGRATING TIME CONSTANT =30 w SEC.(R(_ * 300 ke, C = 100 pF),

4

{{o}
8
[

»
11

8 32
[ E 2= 24x%100 cpm
4

\ : 1 photoelectron
. \|
: A0

2
10 | )
8 t

k- 32

5
& | E ~ 4 x 102 cpm
4 \ 1

| 4 photoelectrons

DARK-PULSE COUNTS PER MINUTE PER CHANNEL

z i
10 +
8 =
6 R T 3
o Lo s
' SN I N
R > - Rl .
2 T " Vet S U
4 N - ] -
| ] 3 @b s
) 2 4 6 8 0 12 14 [
PULSE HEIGHT - PHOTOELECTRONS
92LM-1940
SPS— - = e
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4516

1t i

Differential Fe33 Spectrum

F055 SOURCE, IN CONTACT WITH SCINTILLATOR, ACTIVITY |uCURIE
SCINTILLATOR: HARSHAW, TYPE HG, 0.005" BERYLLIUM WINDOW,
NoI(T?), 7/8" DIAMETER, 0.040" THICK
CATHODE-TO-DYNODE-No. | VOLTS =149
DYNODE-No. I-TO-DYNODE-No. 2 VOLTS =149
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4516

Typical Dark Current and EADIC Characteristics

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E)
ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS:
BETWEEN 8.25% OF E
MULTIPLIED BY
CATHODE AND DYNODE No. 1 12
DYNODE No. 1 AND DYNODE No. 2 12
DYNODE No. 2 AND DYNODE No. 3 17
EACH SUCCEEDING DYNODE-STAGE 10
ANODE AND CATHODE 21
TUBE TEMPERATURE IS 22° C.
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4516

Typical Effect of Indicated Magnetic Field
on Anode Current

—
J—

SUPPLY VOLTAGE E IS ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E
BETWEEN CATHODE AND DYNDDE-No. 1; 1/12 OF E FOR EACH SUC-

CEEDING DYNODE-STAGE; AND 1/12 OF E BETWEEN DYNODE-No. 10
AND ANODE.

‘ PHOTOCATHODE IS FULLY ILLUMINATED.
| TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOS:

; [P ‘I
e\ -

1 POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF

FLUX QUT DF THE PAPER.
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4516

Typical Effect of Indicated Magnetic Field
on Anode Current

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 SUC-
CEEDING DYNODE-STAGE; AND 1/12 OF E BETWEEN DYNOOE-No. 10
AND ANODE.

PHOTOCATHODE IS FULLY ILLUMINATED.
| TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW:

\

|

} POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF
‘ FLUX IN INDICATED DIRECTION.
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N N

Typical Effect of Indicated Magnetic Field
on Anode Current

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 IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOM

- — A
Y | U

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF FLUX

IN INDICATED DIRECTION.
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4517

Photomulhpher Tube

1-1/2-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

GENERAL
Spectral Response, .. .......... See accompanying Spectral Response
Characteristics
Wavelength of Maximum Response. ... .......... 4000 + 500 angstroms
Cothode, Semitronsporent . . .. ... . Cesium-Potassium-Antimony (Bialkali)
Shape. . .. .. ... .. Flat, Circulor
Minimum area 1.2 sq. in
Minimum diameter . .. . ... ... .. ... ... . ..., .24 in
Window........................ Coming® No.0080, or equivolent
Shapel S TN e @ E R ) e X Sen e Plano-Plano
Index of refraction at 4360 angstroms. . . . ............... 1.523
Dynodes
Substrate s Ml 5 bt Thi v reievtve 4 0 Copper-Beryllium
Secondary-Emitting Surface. . ... ............... Beryllium-Oxide
Structure. . .., . ......... Circulor-Cage, Electrastatic-Focus Type
Direct Interelectrode Capacitonces (Approx.)
Anode todynode No.10. . . .. ... ... ........0c.ceuurun.., 4 pF
Anode to all other electrodes. . . . ., . o s B e b o i, 7 pF
Moximum Overall Length. . .. ....... 5 oo T T 4.57 in
Seoted Length . .. ...........cciviuennnn... 3.88in+0.19in
Moximum Diameter. . . .. ........oviii ., 1.56 in
Envelope. . .. ...ttt T-12
Socket!. . ... . g at TET T x oealT @ LI E - Eby® No.9058, or equivelent
Magnetic Shield . . ... ............ Millen© No.80802C, or equivalent
Operating Position . .......... i L Y Any
Weight (Approx.). . .. ..o e, 2q
Base ............. Small-Shel! Duodecal 12-Pin (JEDEC No. 812-43)
Non-hygroscopic

TERMINAL DIAGRAM (Bottom View)
DYio

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

O T olnecngfz o RKADIATION
Pin 11 - Dynode No.2 ;
Pin 12 - Photocathode INTO E“:’zf: 2
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4517

ABSOLUTE-MAXIMUM RATINGS
DC Supply Voltoge

Between anode and cathode. . . . . ... 0 1800 v
Between anode and dynode No.10. . ., ............ 250 v
Between consecutive dynodes . . . ... . T MO TG 300 v
Between dynode No.1 and cathode . ............. 400 v
Average Anode Current®. . .. .. ........... ol Ab o5 0.5 mA
Ambient-Temperoture Ronge®. . . .. ............... -100 to +85 °C

CHARACTERISTICS RANGE YALUES

Under conditions with dc supply voltage (E) across a voltage divider providing
electrode voltages as shown in Table 1, except as noted.

With E = 1500 volts except as noted

Min Typ Mex
Scnsihvi',
Radiant' at 4000 angstroma - 3.9x 104 - A
Cathode Radiant® at
4000 angstroms. . .. .... - 0.079 - AW
Luminous:
With tungsten light sourceh. 33 150

A/im

With blue light sourcel. . . 1.5 x 10-5 5x10% 22x104 A
Cathode Luminous:

With tungsten light sourcek, 6.7 x 10:3 - A/lm

With blue light source™ .. 7 x 'IO‘ o 1x 10 - A
Quantum Efficiency at
4000 angstroms. . . .. ... - 24 - %
Current Amplification. . . . . . & 5x 103 2
Anode Oork Current™ . . . ... - 3x 10°10 7x 10 10' A
Equivolent Anode-Dork- ¥ ne 10
Current lnput . . . ....... i o) ;2: }gu' _ I;‘
Dark-Pulse Spectrum". . .. .. - s .
Puise-Height Spectrum with
Fe?2 Source! . . ... ..... - -
Pulse-Height Resolution®. . . - 8. 5 - %
Anode-Pulse Rise Time™*. . - 2.3x 10°? - s
Electron Tronsit Time™:7. . . - 2.7 x10:8 - s

Made by Coming Glass Worke, Comning, New York 14830.

Made by Hugh H. Eby C 4701 G Avenue, Philadeiphia, Pa. 19144.
Made by James Millen Mfg. Co., Inc., 150 Exchange St., Massachusetis 02148.
Averaged over any interval of 30 seconds maximum.

Tube" ion at room or below e ded,

This value is calculated from the typical luminous sensitivity rating using a conversion
factor of 1190 lumens per watt.

This value is calculated from the typical cathode luminous sensitivity rating vsing a con-
version factor of 1190 lumens per watt.

These values are calculated as shown below:
Anode Current (with blue light source) (A)
Lumi Sensitivity (A/lm) =

0.16 x Light Flux of 1 x 107 (lm)

i 'I'he value of 0,15 is the average value of the ratio of the anode current measured under
it {j) to the anode current measured under the same
condluonc but with the blue filter removed.

pATAT RADIO CORPORATION OF AMERICA
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4517

Under the i di ident on the cathode is transmitted through a
blus ﬁlur (Cormnx C. 8. No 5-58, Qolhhed to 1/2 stock thickness —Manufactured by the
Coming Glass Wark% 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 1 lumen.

This value is calculated as shown below:

Cathode Current (with blue light source) (4)
Cathode Luminous Sensitivity (A/lm) = —d
0.15 x Light Flux of 1 x 10 (1m)

'ﬂw vnlm of 0. lb is the average value of the ratio ofthe cathode current measured undar the
{m)tothe cathode current measured under the seme conditions
but with the blue ﬁluv removed.,

Under the following conditions: Light incident on the cathode is transmitted thro:

blue filter (Corning C. 8. No.5-58, polished to 1/2 stock thickness — Manufact: by
Coming Glass Works, Corning, New York) from a tungsten-filament lmf operl.d at

color temperature of 2870° K. value of light flux incident on the filter is 1 x I

Iur:;n and 200 volts are applied between cathode and all other electrodes connected ne

anode,

At a tube temperature of 22° C. Light incident on the cathode is transmitted thro:

biue filter (Corning C. S. No.5-88, polished to 1/2 stock thickness). The light flux incis

on the filter is 10 mlmlumenl. The lul{ly voltue {E) is adjusted to obtain an mod.

current of 10 microamperes. Sensitivity of under these conditions is approximately
jvalent to 7 amperes per lumen. Dark c\n-rem. 1- meapurpd with no light incident on the

With supply voltage (E) adjusted to give an \! lumi itivity of 7

per lumen,

At 4000 angstroms, This velue is calculated from the EADCI value in lumens using a con-

version factor of 1190 lumens per wait.

Measured under the following conditions: A Nuclear Data Model No.ND-180 Multichannel

Pulse-Hoight Analyzer is used. The single-photoelectron pulse height Il established by

fully illummnunc the photocathode with a weak light source, such as a tungsten-filament

lllnp operated at a low colot temperature, to assure the high probability of single photo-
from the of the 4517. The intensity of the light source is

dj d for i 50 pe: loas, The dark-pulse spectrum is then
obtained, using the same gain umn; of the Multichannel Pulse-Height Analyzer, with the
light source removed.

* See accompanying Typical Dark-Pulse Spectrum.

-

Measwed using a Harshaw T, HG 0,005 ** beryllium window Nal(T1) scintillator,

thick and 7/8 ** in diameter an nowpeaglmn having an atomic mass of 55 (F ) lﬁ
lln activity rate of one microcuire. The F source is in direct contact with the scintfl-
ator,

Y See o 0 ..Fe.‘sdo'_

-

Pulse-height resolution is defined as the quotient of the full width of the photopeak at Inlf
height by the pulu height at maximum count rate under the following c: ione:

662 ke V photon from an uot.o?e of cesium having an atomic mass of 137 (Ce!l°/) and - e
lindrical l-l/2"x 1-1/2* thal mm—qcnvnud lodmm-lodldc -cmnllatot Nal(TlHype 6

are used. This scintillator is d by the ¥
Enst 97 Street, Cleveland 6 agluo. und is rated by the fs h | '“
capability of 8.5%. Tbe Tbe Cs137 source is in direct contact with the motal nnd o“ha scintil-
lator. The faceplate end of the cryuul is coupled to the 4517 by a couplm( ﬂlnd such as
Dow Corning Corp., Type DC 200 (: of 60,000 by the
Dow Corning Corp., Midland, Mlcln;m. or equivnlen&.

Under conditions wnl.h dc supply voltage (E) across a voltage divider providing 1/8 of (E)
between cathode and dynode No.1; 1/12 of (E) for each succseding dynode stage; and 1/12
of (E) between dynode No. 10 and anode.

Measured between 10 per cent and 80 per cent of maximum anode-pulse height. This anode-
pulse height. Thnu nnodn-pulse rise time is primarily a function of transit umn vnﬂnim
and is under i with the idi light fully ill the

The electron transit time is the time interval between the arrival of a delta function light
pulu ulheenuunca wmdow of tlm tube and the time at which the output pulse at the anodé
peak hze transit time is measured under conditions with the

light Mly illuminating the

RADIO CORPORATION OF AMERICA DATEL
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OPERATING CONSIDERATIONS

The operating stability of the 4517 is d dent on the itude of the anode
current. The use of an average anode current well below the maximum rated value
of 0.5 milli is ded when stability of operation is important. When
stability is of prime importance, the use of an average anode current of 1 microampere
or less is recommended.

Electr and ic shielding of the 4517 is ordinarily required. When a
shield is used, it must be at cathode potential.

The high voltages at which the 4517 is ] are very dangi Care should
be taken in the design of to p t the from coming in contact
with these high voltages. Precautions should mclude 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 Arr ded for
use with the 4516. Recommended resistance values for the volmge dividers range from
10,000 ohms per stage to 1 megohm 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 resist totut nonse may also increase due to
heating if the divider network is d near the p hode. The use of high
resistance values per stage may cause deviation &om 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 ing capacitors © the tube socket terminals for dy-
nodes No.7 and No.8, dynodes No.8 and No.9, dynodes No.9 and No.10, and between
dynode No.10 and anode retum. In addition to non-linearity and pulse-limiting effects
the use of resi values ding 10 megohms per stage mske the 4517 more

ible to leakage effects b terminsls with possible resulting deviation
in interstage voltage lesding to a loss of current amplification.

RADIO CORPORATION OF AMERICA
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
WHICH PERMITS DIRECT COUPLING TO THE ANODE

ANODE RETURN

= LOAD
Ry CONNECTION
DYNODE_NO. i0
Rio —o
DYNODE NO. 9
R
DYNODE N@.8
Rg
DYNODE NO. 7 o 7| g
9
2 )
TO 10
REGULATED 4
DC POWER
SUPPLY 1]
(SEE NOTE 1) 3 &
B % =
_ DYNODE_NO. 4 ) U
) PHOTO-
} MULTIPLIER
| Rg TUBE
' DYNODE_ NO.3
R3y
DYNODE NO.2
DYNODE NO. |
Ry
PHOTOCATHODE
2L M-B27
Rj: 680,000 ohms, 1/2 watt
R2-and Rg 510,000 ohms, 1/2 watt
R4 through R11: 390,000 ohms, 1/2 wait
Note 1: Adjustable between approximately 500 and 1800 volts de.
Note 2: Component values are dependent upon nature of application and output
signal desired.
=
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~ TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR
USE IN SCINTILLATION-COUNTING APPLICATIONS
AN Ui
ODE RETURN AAA
Rig

c, :F

%

n

C2 3
DYNODE NO. 9 f cs

c
¢ |rg Gz Ly

NO. 8

M A
2
®

(SEE NOTE 1}

Ry
DYNODE NO.3

>
r
2
gvuoos w01 fis

R
% PHOTOCATHODE

22LM-120
Cy: 0.05 »F, 500 volts (dc working)
Cg: 0.02 .F, 500 volts (dc working)
Cg: 0.01 »F, 500 volts (dc working)
C4: 0.005 nF, 500 volts (dc working)
Cp and Cg: 0.005 uF, 3000 volts (dc working)
R] and Rg: 560,000 ohms, 1/2 watt
R3: 820,000 ohms, 1/2 watt
R4 through R)): 470,000 ohms, 1/2 wait
R12 1 megohm, /2 watt
R13: 100,000 ohms, 1/2 watt

Note 1:
Note 2:

Note 3:

Adjustable between approximately 500 and 1800 volts dc.

Capacitors C] through Cg should be comnnected at tube socket for
optimum high-frequency performance.

C t values are d dent upon nature of application and output

signal desired.

DATA 3
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|
i TABLE |
TYPICAL POTENTIAL OISTRIBUTION
8.15% of Supply
Between Voltage (E)
multiplied by
Cathode and Dynode No.1 1.7
Dynode No.l and Dynode No.2 1.3
Dynode No.2 and Dynode No.3 13
Dynode No.3 and Dynode No.4 1.0
| Dynode No.4 and Dynode No.5 1.0
i 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 10
Dynode No.10 and Anode 1.0
Anode and Cathode 12.3

DIMENSIONAL OUTLINE

e .56 MAX—>
PHOTOCATHODE DIA.
DIAMETER —f
.24 MIN,
(SEE NOTE) / FACEPLATE
| DPp————
a.es
! +.19 /le suLB
4.57
MAX.
4 S
BASE
™ JEDEC No.BI2~43

u‘” U 92C8-7TTORS

OIMENSIONS IN INCHES

Nete: Deviation from flatness within the 1.24 inch-diameter srea will not excoed
0.010 inch from peak to valley.

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.

. S ———
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4517

Typical Spectral Response Characteristics
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4517

Typical Anode Characteristics

AT COLOR TEMPERATURE OF 28700 K.

LIGHT SDURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED

DYNODE-No. 1-TD-DYNODE-No. 2 VOLTS » 158
DYNODE-No. 2-TO-DYNDDE-No. 3 VOLTS » 158
EACH SUCCEEDING DYNODE-STAGE VOL TS » 122

CATHDDE-TO-DYNODE-No. 1 VDLTS = 208
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4517

Typical Sensiﬁ?ty and Current
Amplification Characteristics

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH
PROVIDES VOLTAGES AS FOLLOWS:

B 8.15% 0F E
CRLELE NULTIPLIED BY:
CATHODE AND DYNODE No. 1 17
DYNODE No. 1 AND DYNODE No. 2 13
DYNODE No. 2 AND DYNODE No. 3 13
EACH SUCCEEDING DYNODE-STAGE 10
ANODE AND CATHODE 123
10%8 al0"
6 S 8
4 Z, 4
4
2 /’ 2
10 = / ~ // 10®
] Q7 7o
g 6 N ~—F 6
D
o 4 "«? + sV Q é
5 @* ’s\&" g // 3
& $ Q\g. y / E
3 & 7T 10§
1 7/
E NA s =
) & S 10° i@
- 8 y4 *S 7 8 o
g ° V4 L £ Z . 3
§ ® 7 A 7N 7
a A AR s a
/ v / S
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Ny
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SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LM-1943

e
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Typical Dark-Pulse Spectrum

CATHODE-TO-DYNODE-No. 1 VOLTS = 208

DYNOOE-No. I-TO-DYNODE-No. 2 VOLTS - 158

DYNODE-No. 2-TO-DYNODE-No. 3 VOLTS - 158

EACH SUCCEEDING DYNODE-STAGE VOLTS : 122

ANODE-TO-CATHODE VOLTS - 1500

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 DBTAINED WITH PHOTDCATHODE FULLY ILLUMINATED BY A
TUNGSTEN-FILAMENT LAMP OPERATED AT A LDW COLOR TEM-
PERATURE. DARK PULSES ARE SUBTRACTED.

SOLID-LINE PORTIDN INDICATES DARK-PULSE SPECTRUM.

TUBE TEMPERATURE + 22° C.

DNE-PHOTOELECTRON PULSE HEIGHT * 4 COUNTING CHANNELS.

INTEGRATING TIME CONSTANT = 30. SEC. (Ry_ * 300 ke, C = 100 pF).
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Differential Fe35 Spectrum

Fe>> SOURCE, IN CONTACT WITH SCINTILLATOR, ACTIVITY |1 CURIE

SCINTILLATOR: HARSHAW, TYPE HG,0.005" BERYLLIUM WINDOW,
NoI(Ti), 7/8" DIAMETER, 0.040" THICK

CATHODE-TO-DYNODE-No. | VOLTS = 149

DYNODE-No. I-TO-DYNODE-No. 2 VOLTS =149

DYNODE-No. 2-TO-DYNODE-No. 3 VOLTS =210

EACH SUCCEEDING DYNODE-STAGE VOLTS =i24

ANODE-TO-CATHODE VOLTS 1500
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| Typical Dark Current and EADCI Characteristics
LUMINOUS SENSITIVITY i VARIED BY ADJUSTMENT OF THE SUPPLY VOLTAGE (E)
| ACROSS A VOLTAGE DIVIDER WHICH PROVIDES VOLTAGES AS FOLLOWS:
|
| BETWEEN: 8.5% OF E
MULTIPLIED BY:
‘ CATHODE AND DYNODE No. 1 17
| DYNODE No. 1 AND DYNODE No. 2 13
| DYNODE No. 2 AND DYNODE No. 3 13
| EACH SUCCEEDING DYNODE-STAGE 10
| ANODE AND CATHODE 23
| TUBE TEMPERATURE : 229 C
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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 ANO OYNODE No.1; 1/12 OF E
FOR EACH SUCCEEOING DYNODE STAGE; ANO 1/12 OF E
BETWEEN OYNOOE No.10 AND ANOOE.

PHOTOCATHOOE IS FULLY ILLUMINATED,

< -
\Vg M

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF
FLUX OUT OF PAPER.
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Typical Effect of Indicated Magnetic Field

on Anode Current

SUPPLY VOLTAGE (E) ACRDSS 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,
NS |
% ‘
POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) 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 SUCCEEDING DYNODE STAGE; AND 1/12 DF E

l BETWEEN DYNODE No.10 AND ANODE.
‘ PHDTOCATHODE IS FULLY ILLUMINATED.
|

|

AN E -—y |
¢ |

|
| POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF
|
|

FLUX IN INDICATEO DIRECTION.
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Typical Time-Resolution Characteristics

SUPPLY VOLTAuE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E
BETWEEN CATHODE AND DYNODE No.1: 112 OF EACH SUC-
gEEDING DYNODE STAGF. AND 1/12 OF E BETWEEN DYNODE No.10

ND ANODE.
THE PHOTOCATHODE IS FULLY ILLUMINATED.

]
f—]] l
= ———
TRANSIT Tige. | 1 ———
g 10
o8
3 6
[)
=
F . -
RISE TIME
= 1 | |
2— 3
'0-9
T00 [] 9 1000 + 2 3 4 5 6 T s
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92151945
RADIO CORPORATION OF AMERICA AU

Electronic Components and Devices Herrison, N, J. =







4518

Photomultiplier Tube
2-Inch Diameter, 10-Stage, Head-On Type
Bialkali Photocathode of High Quantum Efficiency
Circulor-Coge Electrostoticolly-Focused Dynode Structure
For use in pulse counting ond other low light
level detection ond measurement systems

GENERAL

Spectral Response. . . ... .. . See accompanying Spectral

Response Characteristics
Wavelength of Maximum Response. . . . 4000 +500 angstroms
Cathode, Semitransparent . . . . . Cesium-Potassium-Antimony

(Bialkali)
Shape. .. oo v veuen weeseseasess Spherical Section
Minimum projected area . . ... .cv 00000 n v 2.2 in2
Minimum diameter . . . . ¢ o o e v v v e et 1.68 in.
Window.. ... Wt eeses..Corning® No.0080, or equivalent
Shape. .. .... : Ces e se e .+ . » Plano-Concave
Index of refractmn at 4360 angst.roml - Blob o o 1HPAS
Dynodes:
Substrate. . . . . .. W e eeeesess . .Copper-Beryllium
Secondary-Emitting Surface v eeeosne.. Beryllium-Oxide
Structure. ...... .Circular-Cage Electrostatic-Focus Type

Direct Interelectrode Capacitances (Approx.):

Anode todynode No.10. . . . ... ..o eennnn 4.4 pF

Anode to all other electrodes. . » « s s s o s evqesas 1DF
Maximum Overall Length. . « « v c e e csoeaessss. 58Llin
Seated Length . ... wess. 4.87in, £0.19 in.
Maximum Diameter. . I ddoooo Huhlinyg
Bulb. .. ...0vven veee...T-16
Socket « o voesens Cmch—Jonesb No 3M14 or eqmvalent
Magnetic Shield . .. . . . Millen€ No.80802B, or equivalent

Operating Position S b 0000000000000 00 0 L5
52oz
Bl 000 Medlum-Shell Diheptal 14-Pin
(JEDEC No.B14-38), Non-hygroscopic

Weight (Approx.). . ..
Base .........

ABSOLUTE-MAXIMUM RATINGS
DC Voltage:

|

Between anode and cathode. . .+ 5« . ... 2000 max. v
Between anode and dynode No.10. .. ... 250 max. V
Between consecutive dynodes . . . ... ¢ 400 max. v
Between dynode No.1 and cathode . et 300 max. v
Between focusing electrode and cat.hode e 400 max. V
Average Anode Current®. . ... ..o v v 0.5 max. mA
Ambient-Temperature Rangef. i eess.es =100t0o 185 ©OC

m@ Electronic DATA 1
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—
\
\

CHARACTERISTICS RANGE VALUES
Under conditions with dc supply voltage (E) across a voltage
divider providing voltages as shown in Table I, except as noted.
With E = 1500 volts except as noted
Min. Typ. Max.
Sensitivity
Radiant9 at
4000 angstroms . ..... - 3.9x104 - AW
Cathode Radiant
at 4000 angstroms. .+,. = 0.079 - A/W
Luminous:
With tungsten
light sourcel ....... 13 a3 200 A/lm
With blue light sourcek, . 2x106  5x105 3x104 A
Cathode Luminous:
With tungsten

light source™. . . .... - 8.7x10°5 - Alm
With blue light source®. .8x10°10 1510 . A
Quantum Efficiency
at 4000 angstroms. ., .. = 24 - %
Current Amplification .... = 5x10° -
Anode Deark CurrentP . . ... - 2.4x10°10 5x10-10 A

Equivalent Anode-

- 3x10-11q a Im

Dark-Current Input . . ... 3- aoaoldr -
Dark-Pulse Spectrum® .... - (x) -

Pulse-Height Resolution' . . - 9 - %

Anode-Pulse Rise TimeYY . - 2.3x10°9 - 8

Electron Transit Time%%.. - 2.7x10-8 - )

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

"Made by Cinch Manufacturing Co., 1026 S. Homan Ave.,
Chicago, I11. 60624

“Made by James Millen Manufacturing Co., 150 Exchange St.,
Malden, Mass. 02148

®Averaged over any interval of 30 seconds maximum.
"l‘ube operation at room temperature or below is récommended.
g'l‘his value is calculated from the typical luminous sen-

sitivity rating using a conversion factor of 1190 lumens
per watt.

m@m Electronic DATA 1
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hThis value is calculated from the typical cathode luminous
sensitivity rating using a conversion factor of 1190 lumens
) per watt.

These values are calculated as shown below:

Anode Current (with blue
light source) (A)

Luminous Sensitivity (A/1m) = 0.15 x Light Flux of

1 x 10—5 (lm)

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
.conditions but with the blue filter removed.

1‘Under the following conditions: Light incident on the cathode
is transmitted through a blue filter (Comning 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.

™This value is calculated as shown below:

Cathode Current (with blue

Cathode Luminous light source) (A)

Sensitivity (A/lm) =

0.15 x Light Flux of
1 x 10—4 (Im)

The value of 0.15 is the average value of the ratio of the
-athode 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

orning 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.

PAt a tube temperature of 22° C. Light incident on the cath-

«le is transmitted through a blue filter (Corning C. S. No.5-58,
polished to 1/2 stock thickness). The light flux incident on

m@m Electronic DATA 2
Components 5-68



4518

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
equivalent to 7 amperes per lumen. Dark current is measure
with no light incident on the tube.

AWith 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 EADCI
value in lumens using a conversion factor of 1190 lume
per watt.

SMeasured 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 1

color temperature, to assure the high probability of singl
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.

tPulse-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 keV
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('l‘l)-type 8D8] 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
Cs!9' gource is in direct contact with the metal end of
scintillator. The faceplate end of the crystal is coupled
the 4518 by a coupling fluid such as Dow Corning Corp., Type
DC200 (viscosity of 60,000 centistokes) ~ Manufactured by
the Dow Coming Corp., Midland, Michigan, or equivalent.
YUnder conditions with dc supply voltage (E) across a voltage
divider providing 1/6 of (E) between cathode and dynos
No.l; 1/12 of (E) for each succeeding dynode stage; aue
1/12 of (E) between dynode No.10 and anode. Focusing
electrode potential is adjusted as shown in Table 1.

YMeasured 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 und

m@ Electronic DATA 2
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~Eoltage is varied between 10% and60% of dynode No.1 po-

conditions with the incident light fully illuminating the
photocathode.

YThe 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.

e accompanying Typical Dark-Pulse Spectrum.

TABLE |
TYPICAL POTENTIAL DISTRIBUTION )
7.75% of Supply
Betweoen: Voltage (E)

Multiplied by:
Cathode and Dynode No.1 1.8
Dynode No.1 and Dynode No.2 14
Dynode No.2 and Dynode No.3 1.5
Dynode No.3 and Dynode No.4 1.2
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 10
Dynode No.10 and Anode 1.0
Anode and Cathode 12.9
Focusing Electrode is connected to arm of potentiometer

between cathode anddynode No.l. The focusing-electrode

tential (referred to cathode) to give maximum anode current.

OPERATING CONSIDERATIONS
The base pins of the 4518 fit a diheptal 14-contact
ket, 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.
The operating stability of the 4518 is dependent
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 prim
importance, the use of an average anode current of
microampere or less is recommended.

Electrostatic and magnetic shielding of the 4518 is
ordinarily required. When a shield is used, it must be
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 includs
the enclosure of high-potential terminals and the use o:

| 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 al
increasedue 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-divid
current is not maintained at a value of at least 10 tim
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, at

e ———— A —————
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between dynode No.10 and anode return. In addition to
non-linearity and pulse-limiting effects, the use of resis-
ice values exceeding 10 megohms per stage make the
4518 more suscgptible 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 6
R/ LOAD
__DYNODE No. 10 C°""S:T'°"
R’
2 DY No.9

k.
o

iy

DY No.8

DY No. 7

+8

T0 DY No. 6
REGULATED
DC POWER 6 DY No. 5
SUPPLY
(sss_(n;)rs D} ""é OY No.4
Re % oY No.3
R PHOTO-
’g . DY No.2 | MULTIPLIER
- é TUBE
0 DY No. |
FOCUSING ELECTRODE
R, 2R
92Ls-202)
Rl through R.,: 390,000 ohms, 1/2 watt
Rg: 470,000 ohms, 1/2 watt
Rg: 620,000 ohms, 1/2 watt

R].O: 560,000 ohms, 1/2 watt
Ryy¢ 720,000 ohms, 1/2 watt
Rjo: 5 megohms, 1/2 watt, adjustable

Note 13 Adjustable between approximately 500 and 2000 volts
) de.
ote 2: Component val are dependent upon nature of appli-
cation andoutput signal desired.
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR
USE IN SCINTILLATION-COUNTING APPLICATIONS

ANODE RETURN p
: R C :L 3
U DYNOOE_No. 1D
LRZ [ 23— DY No.9
% T, é c3 =
S 0Y No. 8
Ra {c., T ovwe?

DY No. 6

REGULATED | o
DC POWER 6
SUPPLY
(SEE NOTE 1) | Ry

-0

0OY No.S

DY No.2

o DY No.l

}_ FDCUSING ELECTRODE

PHOTOCATHODE

CI: 0.05 uF, 500 volts (dc working)
Cy: 0.02 uF, 500 volts (dc working)
C3: 0.01 yF, 500 volts (dc working)
C,: 0.005 uF, 500 volts (dc working)
C5 and CG: 0.005 pF, 3000 volts (dc working)
: 390,000 ohms, 1/2 watt
: 470,000 ohms, 1/2 watt
: 620,000 ohms, 1/2 watt

\
$2L8=-2022

560,000 ohms, 1/2 watt

720,000 ohms, 1/2 watt

Rl : 5 megohms, 1/2 watt, adjustable
R13: 1 megohm, 1/2 watt

Ry4t 100,000 ohms, 1/2 watt

Note 1: Adjustable between approximately 500 and 2000 volts
de.

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

Note 3: Component values are dependent upon nature of app!
cation and output signal desired.

— e
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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.§
Pin 7: Dynode No.7
Pin 8: Dynode No.8
Pin 9: Dynode No.9
Pin 10: Dynode No.10

q DYy K
Pin 11: Anode ¢
Pin 12: Internal Connection — D‘R":.ﬁ’{-'g 'ép?; o';‘g{,ﬁ'm
Do Not Use
Pin 13: Focusing Electrode 14AA

Pin 14: Photocathode
DIMENSIONAL OUTLINE

é.oo 2.06 —
DIA.

1.68 MIN,
r" DIA. '|
(SEE NOTE, R |

FACEPLATE —

(o= Sy )
PHOTOCATHODE —| /
]
4.87,
3.19 )
. T 16
suLs
(Y]
MAX.
BASE
JEDEC GROUP 5,
NEBI4-38 (]
]
fe— 2.31 MAX, —f
DiA. 92CS-8I09RS

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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SENSITIVITY AND CURRENT-

AMPLIFICATION CHARACTERISTICS

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE - DIVIDER
WHICH DISTRIBUTES THE VOLTAGE AS FOLLOWS:
) 7.75% OF E
LB MULTIPLIED BY:
CATHODE AND DYNDDE No.l 18
DYNODE No.l AND DYNODE No.2 14
DYNDDE No.2 AND DYNODE No.3 15
DYNODE No.3 AND. DYNODE No.4 12
EACH SUCCEEDING DYNODE STAGE 10
ANODE AND CATHODE 12.9
FDCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE CURRENT
T
1000 / 107
8
8
‘ -
1 4
100
(]
= 6
wt
z
-
2 -1
w 2 =
S £
10 &
E e 3
2 9 £
g £
“ 3
2 /
'
e y 4
6 4 —1— +——{e
/A 4
A7
2|y 7 2
0.1 A 103
800 9 1000 n 12 13 I4|5°°IG 17 18 lszooo
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LM-2024
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4518

TYPICAL DARK-PULSE SPECTRUM

CATHODE-TO-DYNODE No.i VOLTAGE = 280

OYNOOE No.1-TD-DYNOOE No.2 VOLTAGE - 220

DYNODE No.2-TO-DYNODE No.3 VOL TAGE = 230

DYNODE No.3-TO-DYNODE No.4 VOLTAGE - 185

EACH SUCCEEDING DYNODE-STAGE VOLTAGE = 155

ANDOE-TO-CATHODE VOLTAGE = 2000

FOCUSING-ELECTROOE VOLTAGE IS ADJUSTED TO GIVE MAXIMUM ANODE
CURRERT

DASHEO 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
OBTAINEO WITH PHOTOCATHOOE FULLY ILLUMINATED BY A TUNG-
STEN-FILAMENT LAMP OPERATED AT A LOW COLOR TEMPERATURE.
DARK PULSES ARE SUBTRACTED.

SOLID-LINE PORTION INDICATES DARK-PULSE SPECTRUM.

TUBE TEMPERATURE - 22°C.

ONE PHOTOELECTRON PULSE HEIGHT = 4 COUNTING CHANNELS.

INTEGRATING TIME CONSTANT = 30 . SEC. (R = 300 k, C = 100 pF).

DARK-PULSE COUNTS PER MINUTE PER CHANNEL

\

0
s B2

e ¥
. h ¥
S

32 Photoelectrons

4
A 7.7x10 cpm

1 Photoelectron |

3
o ~n
o
Lo
—-aw

32 Photoelectrons
2 2
10 z A 7.7x10 cpm

6 4 4 Photoelectrons

1 ¥ L 0 R e 4 L

(] 2 4 6 8 0 2 4

DARK-PULSE HEIGHT - PHOTOELECTRONS P

|'.
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| 4518

TYPICAL DARK CURRENT
AND EADCI CHARACTERISTICS

LUMINOUS SENSITIVITY (S VARIED BY ADJUSTMENT OF THE SUPPLY
POTENTIAL (E} ACROSS A VOLTAGE DIVIDER WHICH DISTRIBUTES (E)
AS FOLLOWS:
i 1.5% OF
| e WULTIPLIED BY:
\
f CATHODE AND DYNODE No.l 13
‘ DYNODE No.l AND DYNODE No.2 14
DYNODE No.2 AND DYNODE No.3 15
‘ DYNOOE No.3 AND DYNODE No.4 12
] EACH SUCCEEDING DYNODE STAGE 1.0
ANODE AND CATHODE 129
| FOCUSING ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM ANODE
‘ CURRENT
| TUBE TEMPERATURE = 22°C
| s m i G
L 2 2
Lk
| 10° L 16°° £
‘ 8 = 0 =
i S 6 6 g
. “ 4
| T2 I 2 5
it = -9 =10
i E;lo A== - 8'0 2
H $= ¢ =S ¢ 8
i 7 T .
\ (Bt -+ 8RR =
| = 1] ol o
‘ &S 2 N “\00 2 E
= 10 -l =
= <10 0 =
Fx E 8 N T 8 -
- L — T L 11 & &
| BT e Sogy 111 B8 =
‘ =2 ~{ 0"5 g
y [ g 2 14 | 1] 2 o
8 o S x
; =50 -2 &
< 10 A
1 -4 8 - o
= 6 Tt 6
Z 4 T 4 8
3 2
: & 2 N 2 B
: N &5
‘ 102 16" 2
‘ : | g
‘ S gL 1 §51 K =
4 5402.;; t H « &
1 2 arr . 2
1 o' | A 0™
‘ 2 468 2 468 2 468 2 468
[+ 1 {o] 100 1000
| LUMINOUS SENSITIVITY—AMPERES/ LUMEN
| 1 t 1 1 [ |
; 800 1000 1200 1500 1800 2000
w SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LM-2026
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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 DYNOOE 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.

N

~

N~

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY {H) ARE FOR LINES OF

FLUX OUT OF PAPER

RELATIVE ANODE CURRENT — PER CENT
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4518

TYPICAL EFFECT OF INDICATED MAGNETIC
FIELD ON ANODE CURRENT

SUPPLY VOLTAGE (E) ACROSS VOL TAGE DIVIDER PROVIDING 1/6 OF E
BETWEEN CATHODE AND DYNODE No.!; 1/12 OF E FOR EACH SUCCEED-
ING DYNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.10 AND ANODE.

FOCUSING-ELECTROOE VOLTAGE ADJUSTED TO GIVE MAXINUM ANODE
CURRENT.

THE PHOTOCATHODE IS FULLY ILLUMINATED.

g

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF
FLUX 1N INDICATED DIRECTION

T

T iriit

R

.

B3I

H

RELATIVE ANODE CURRENT - PER CENT

1

AT T
R
=5 -4 =3 =2 ~| 0 + 42 43 44 45
MAGNETIC FIELD INTENSITY ~ OERSTEDS
92LM-2029
— e ———
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4518

TYPICAL EFFECT OF INDICATED MAGNETIC

FIELD ON ANODE CURRENT

BETWEEN CATHODE ANO DYNODE No.1; 1/12 OF E FOR EACH SUCCEED-
ING DYNDDE STAGE: AND 1/12 OF E BETHEEN DYNODE No.10 AND ANODE.
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE MAXIMUM ANODE

FLUX IN INDICATED DIRECTION

CURRENT.
THE PHOTOCATHODE IS FULLY ILLUMINATED,

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF

SUPPLY VOLTAGE (E) ACROSS VOLTAGE OIVIOER PROVIDING 1/6 OF E
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4518

SPECTRAL RESPONSE CHARACTERISTICS

l 100 11 LTI
| o N LT
| TITN [N || RECATIVE SENs ImviTy
60 NN
V
| AN
| 40 \
ABSOLUTE SENSITIVITY
| AA‘F.~‘~
‘ 20
| = \
1 555 \
¢ b= \
! g3g \
1 EES *
| ]
| Eso
u‘ 9!‘81"% 8 /’
i SE=
; 2%
| gs3 ¢
| QUANTUM EFFICIENCY 1]
| 4
}
' 1
2000 3000 4000 5000 6000 7000

BAVELENGTH-ANGSTROMS ——
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4518

TYPICAL TIME-RESOLUTION CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6 OF E
BETNEEN 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.

THE PHOTOCATHODE IS FULLY ILLUMINATED.

5 - ) O 0
LTTTIT
. TRANSIT TINE

TIME-SECOND
S

RISE TIME

700 ° ° 000 ' 2 3 *y500°% 7 ® %00

SUPPLY VOLTS (E) BETWEEN ANDDE AND CATHODE
92L5-2023
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4521

Phofomulﬁpli:r Tube

3”-Diameter, 10-Stage, Venetian-Blind Type Having a
Bialkali Photocathode and Aluminum-Oxide Window

GENERAL

Spectral Response ............ See Accompanying Typical
Spectral Response Charac-
teristics

Wavelength of Maximum Responss . . . ......... 4000 £ 500 &

Cathode, Semitransparent ... .....Potsssium-Cesium-Antimony
(Biatkali)

Minimumarea .........ccc00evn... 5.27in2(34.1 cm?2)
Minimum diameter ..........000000...259in (6.6 cm)

Window......... sessesenssnsansasass Aluminum Oxide
Shape . .........cc0vvnnenn. sosseqsa. Plano-Plano
Index of refraction at 4100 angstroms + .z v v s rvv s+ - .. 1.78

Dynodes:

Substrate . ......... seasnesasesss CopperBeryllium
Secondary-EmittingSurface ........... Beryllium-Oxide
Structure . ............. Venetian-Blind

Direct ! nterelectrode Capacitances (Appvox.)
Anodetodynode No.10 ..........c0000000... 3.3pF

Anode to all otherelectrodes .......ccc000..... 8.9pF
MaximumOverall Length ..........c.....586in(14.8 cm)

Maximum Diameter ........c0000cee.. 3.065in (7.75 cm)

Bulb........ sessssssasesssss. See Dimensional Outline
Base (Temporary) < ......5...... SmaliShell Diheptal 14-Pin
(JEDEC Group 5, No.B14-45)

Socket ceeceecesssssss..Cinch® No.3M14, or equivalent
MagneticShield ..........0000vn.n...... SeeFootnoteb
Operating POSItion . . .04 eeeveennennnnncenenn.ns Any
Weight (Approx.) ...................... 10.802(300g

MAXIMUM RATINGS, Absolute-Maximum Values:

DC Supply Voltage:
Between anode and cathode ...... 50000 2000 max. v
Between anode and dynode No.10. ...... 300 max. v
Between consecutive dynodes ...... ve. 250 max, v
Between dynode No.1 and cathode . ..... 600 max. v
Between focusing electrode and cathode... 600 max. v
Average Anode Currentd . .. ......... - 05 max. mA
Ambient-Temperature Rangee ............ <100 to +85 ©C

RIS Components " Yn

—



4521

CHARACTERISTICS RANGE VALUES

Under conditions with dc supply voltage (E) across a voltage divider
providing the electrode voltages shown in Table |, except as noted,
and at a temperature of 22° C,

With E = 1600 voits (Except as noted)

Min. Typicel Max.

Anode Sensitivity:
Radiantf st
4000 angstroms . . . ... - 1.9x104 - AW
Luminous®(2870°K). . 75 18 166 Altm
Current with blue light
m (28700 K + C.S.
NO.558). . ......... 9x108 2.2x106 2x104 A
Cathode Sensitivity:
Radiantl at 4000
aNGSOMS . . . oo ouuae - 0.087 - Allm
Luminousk (28700K) . . 6.7x10°8 8.3x105 - ANm
Current with blue light
source™ (28700 K +C.S.
NO.558). ..oevvennne. 8x1010 1x109 - A
Quantum Efficiency at
...... = 27 - %
Cumnt Amplificstion .. =  2.2x108 =
Anode Dark Current? ... = 2x109 6x109 A
Equivalent Anode Dark = 2.7x10-10 8x1010  Im
Current Input? , ... ... - 26x10-13P 7.7x1013 w
. . - 1.8x10°12 - Im
Equivalent Noise Input® . i 1.7x10-16F o o
Pulse Height Resolution® .  — 75 - %
Mean Gain Deviation:t
With count rate change of
10,000 to 1,000cpsVY. . . - 1 - %
For period of 16 hours at
a count rate of
10,000cps¥Y .......... - 1 - %
Anode-Pulse Rise TimeW.X ’
8t2000V.......cunn.. - 13x108 - s
Electron Transit TimeW.Y
#t2000V............ . = 68x108 - s

m@ Electronic DATA 1
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4521

Made by Cinch Manufacturing Company, 15601 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,

Tube operation at room temperature or below is recommended.

This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 1040 lumens per watt.

These values are calculated as shown below:

Anode Current with bluse light
source) (A)

0.12 x Light Flux of

1 x 105 (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 fiiter (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.

Luminous Sensitivity (A/im) =

This value is calcutated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 1040 lumens per watt.

This value is calcuiated as shown betow:

. Cathode Current (with blue
Cathode Luminous light source) (A)

Sensitivity (A/im) =

0.12 x Light Flux of

1x 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.

Under the following conditions: Light incident on the cathode
is transmitted through a blue filter (Corning C.S. N0.5-58, 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 tumen and 300 volts are applied
between cathode and all other electrodes connected as anode.

NENE=" 23



4521

M Light incident on the cathode is transmitted through a blue
filter {Corning C.S. No0.5-68, 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 tumens per
watt.

Q  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 shouid not
deviate more than 2% from the interstage voitage values during
no-signal conditions. The 662 keV photon from an isotope of
cesium having an atomic mass of 137 {Cs?37) and a cylindrical
3" x 3" thallium-activated sodium-iodide scintiliator [Nat (T1)-
type 12A12, Serial No.DH 184 or equivalent] are used. This scin-
tillator is manufactured by the Harshaw Chemical Corporation,
1945 East 97th Street, Cleveland 6, OH. The Cs137 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. Puise-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
PEAK

LOG OF COUNT  RATE — COUNTS
PER MINUTE PER PULSE HEIGHT INTERVAL

[=—— PULSE HEIGHT 8 ————={

9215~ 2487

m@ Electronic DATA 2
Components
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At 4000 angstroms. This value is calculated from the ENI value
in lumens using a conversion factor of 1040 lumens per watt.
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:
Eh-wd P = mean pulse height
MED = i=1 . oo pj = pulse height at the
n P “ith” reading
a = total number of
readings
Under the following conditions: The scintillator and Cs137 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
puise height under this condition is measured. Mean gain devia-
tion is defined as shown in (t).
Under the same conditions as shown in {u) 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 (1),
Under conditions with dc supply voltage (E) across a voitage
divider providing 1/6 of € between cathode and dynode No.1;
1/12 of E for each succeeding dynode stage; and 1/12 of € be-
tween dynode No.10 and anode.
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 puise at the anode terminal
reaches peak amplitude. The transit time is measured under con-
ditions with the incident light fully illuminating the photocathode.

LRGN components em



4521

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, Harrisori, N.J. 07029 for techni-
cal bulletin.

\

\

Voitage To Be Provided By Divider

‘ 7.7% of Supply
|

|

Between Voitage (E)
Multiplied by

Cathode and Dynode No.1 3

Dynode No.1 and Dynode No.2 1

Dynode No.2 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 snd Anode 1

Anode and Cathode 13

maximum anode current and is between 70 and 100 per cent of
dynode No.1 potential (referred to cathode).

The focus voltage shall be adjusted to the potential which gives

s e

| Electronic DATA 3
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4521

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR
GENERAL PHOTOMETRIC APPLICATIONS

- I ANGDE RETURN

R through Rq3: 470 k§2, 5%, 1/2 W
Ria: 5 MS), 20%, 1/2 W, (Adjustable)

oYio CGOSCTQN

PHOTO -
MULTIPLIER
TUBE

Note 1:  Adjustable between approximately 800 and 2000 volts dc.
Note 2: Component values are dependent upon nature of applice-

tion and output signal desired.

BASE ARRANGEMENT
BOTTOM VIEW

Note 1: Lead is cut off nesr
glass button for indexing.

Note 2: Leads 4, 8, 10, 14,

16, and 18 are cutoff near ——NOTE |
button.
o —oas-we
==
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?YPICAL VOLTAGE-DiVIDER ;RRANGEMENT FVOk
SCINTILLATION-COUNTING APPLICATIONS

ANODE RETURN i’ |
rRi< Cl =
oY
C6 == R2S c2= oY

ouTPUT
O
‘FL
>
Rit L FOCUSING ELECTRODE <
R4 RLS
Ri2 ]
RI3
w B2LM - 3290

C¢: 0.05 uF, 500 voits

Cz:  0.02 uF, 500 volts

C3:  0.01 uF, 500 voits

C4: 0.005 uF, 500 volts

Cg and Cg: 0.005 UF, 3000 volts

Rq through Ry3: 470 k2, 5%, 1/2W
Ryg: 5 MS2, 20%, 1/2 W, (Adjustable)
Ris: 1 ML, 5%, 1/2 W

RyL: 100 k€2, 5%, 1/2 W

Note 1:  Adjustable between approximately 800 and 2000 volts dc.
Note 2: Capacitors Cq through Cg should be connected at tube
socket for optimum high-frequency performance.

Note 3: The value of the load elements, R and C(_, depend on
the application. For most applications, Ry x C_ = 10 microseconds.
It is to be noted that Rqg is in paraliel with R_ and must be con-
sidered when selecting the R_ value.

Note 4: Component values are dependent upon nature of spplice-
tion and output signal desired.

m@ Electronic DATA 4
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| LEAO CONNECTIONS
‘ BOTTOM VIEW (WITH BASE REMOVED)

| o
| K 6 PRSI
‘ Lead 1: Photocathode Lead 11: Dynode No.7
Lead 2: Dynode No.1 Lead 12: Dynode No.8
; Lead 3: Dynode No.2 Lead 13: Dynode No.9
Lead 5: Dynode No.3 Lead 15: Dynode No.10 —
Lead 6: Dynode No4d Lead 17: Anode
Lead 7: Dynode No.S Lead 19: Focusing
Lead 9: Dynode No.6 Electrode

BASING DIAGRAM
BOTTOM VIEW (WITH TEMPORARY BASE)

| 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
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DIMENSIONAL OUTLINE
3.0301.025 DiA.

e
)
NOTE
4 *,
™
PHOTOCATHOOE —/
METAL
i
ENVELOPE Rine
£.26
5,06
| 1 962A°3 — -~ MAX.
|
.40
\ max. o]
‘ =
] !
13 GOLD~ PLATED
AN U | i
L d 1A, T
‘ LEAD LENGTH 25 MIN. ¢ "TM MAX. DIA.
\
BASE .
JEDEC No. Bi4-45
m 28-3287
Dimensions aré in inches unless otherwise stated.
| Inch mm Inch mm
| .006 127 234 59.4
| 025 63 2.40 60.9
.030 .76 25 63.5
.08 20 2.59 66
| 25 6.3 3.03 76.9
} .76 19.1 4.86 1234
| 20 50.8 5.86 148.8
‘!7 —
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4521

SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS

DYNODE No.| - TO~ CATHODE VOLTS = 3/13 E
EACH SUCCEEDING DYNODE-STAGE VOLTS * I/i3E
ANODE - TO-DYNODE No. I0 VOLTS = I/13E
FOCUSING - ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 70 AND I00 PER CENT OF DYNODE No.| POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT.
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S22 M-3261
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4521

TYPICAL EFFECT OF INDICATED MAGNETIC FIELD ON
ANODE CURRENT

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 3/I3 OF E !
BETWEEN CATHODE AND DYNODE No.l; I/13 OF E FOR EACH
SUCCEEDING DYNODE STAGE; AND I/13 OF E BETWEEN DYNODE No. 10
AND ANODE

FOCUSING ELECTRODE ADJUSTED TO GIVE MAXIMUM ANODE CURRENT.

PHOTOCATHODE 1S FULLY ILLUMINATED.

TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW:

-
~

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H)} ARE FOR
LINES OF FLUX IN INDICATED DIRECTION.
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4521

TYPICAL EADC! AND ANODE DARK CURRENT
CHARACTERISTICS

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY
VOLTAGE (E)
DYNODE No.| - TO - CATHODE VOLTS = 3/13 €
EACH SUCCEEDING DYNODE— STAGE VOLTS* //I3E
FOCUSING - ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BE =~
TWEEN 70 AND 100 PER CENT OF DYNODE No.) POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURRENT.
LIGHT SOURCE 1S A TUNGSTEN — FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2870°K
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4521

TYPICAL SPECTRAL RESPONSE CHARACTERISTICS

RELATIVE
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4521

}}
i

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

SPECTRAL CHARACTERISTIC OF LIGHT FROM

FILTER (CORNING C.S. No.5-58 POLISHED TO
STOCK THICKNESS ).

MAXIMUM FILTER TRANSMISSION OCCURS AT
4300 ANGSTROMS AND IS 60 PER CENT.

2870° K SOURCE AFTER PASSING THROUGH BLUE

172

RELATIVE ENERGY DISTRIBUTION
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| - 1
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3000 3500 4000 4500 S000
WAVELENGTH—ANGSTROMS
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4521

TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A
FUNCTION OF DYNODE-NO.S VOLTS

DYNQDE ~ No.i—TO—CATHODE VOLTS=200
VOLTS PER SUCCEEDING DYNODE STAGE
EXCEPT FOR DYNODE —No.5 STAGE=I00
FOCUSING ELECTRODE VOLTAGE AOJUSTED
FOR MAXIMUM CURRENT AMPLIF!CATION
ANODE IS AT GROUND POTENTIA

)
I~
.——//

RELATIVE ANODE CURRENT

=
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1
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—800 =700 -600 -5%00 -400
DYNODE No.5 VOLTS (REFERRED TO ANODE)
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4521

TYPICAL TIME RESOLUTION CHARACTERISTICS

DYNOOE Ne.|-TO-CATHODE VOLTS = I/6 E

EACH SUCCEEDING DYNODE- STAGE VOLTS = I/12 E

ANODE ~TO~ DYNODE No.10 VOLTS = I/RE

FOCUSING ~ ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE BETWEEN
T0 AND 100 PER CENT OF DYNODE No.| POTENTIAL (REFERRED TO
CATHODE ) WHICH PROVIDES MAXIMUM ANODE CURRENT,

PHOTOCATHODE 1S FULLY ILLUMINATED.

|
107" }
‘ L TRANS/T TiME
\ u a
L
‘ w
| =
| F e 2
‘ = T—tJRISE TiMg
‘ Nhﬁ—. ]
* 107% ‘ |
; 800 1000 1500 2000 2500
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|
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\
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Photomulhpller Tube

5-Inch Diometer, 14-Stage, Head-On Type
High Quontum Effltlency Bialkali Photocathode
In-Line Electrostatically-Focused Dynode Structure

For Use in Nuclear Physics Applications, Especially
When o High Degree of Time Definition is Required

GENERAL
Spectral Response .. ......000000.. See accompanying
Typical Spectral Response Characteristics
Wavelength of Maximum Response ........ 4000 + 500 &
Cathode, Semitransparent . . . . . . +a ... Cs8K-Sb(Bialkali)
Shape .........¢cciveveernne Spherical Section
Minimum projected area . ..... 16 sq. in (103 sq. cm)
Minimum diameter ............. 4.5in(11.4 cm)
Window .. UV-transmitting, Corning® No.9741, or Equivalent
Shape . .....cvivv it Spherical Section
Index of refraction at 4047 angstroms ......... 1.48
Dynodes:
Substrate ...... Ao &g Al G Copper-Beryllium
Secondary-Emitting Surface ....... Beryllium-Oxide
Structure . ........... In-Line Electrostatic-Focus
Direct Interelectrode Capacitances (Approx.):
Anode to dynode No.14 . ......... Ty ye— 5.5 pF
Anode to all other electrodes . ............ 7.0 pF
Maximum Overall Length ........... . 12in (30.5 cm)
Maximum Diameter ......... eeev.. 5.25in(13.3 cm)
Base ........ o cubD DO A b oo . See Base Drawing
Socket . ..... oW § T e o e RCA—AJ2144 or AJ2145
Magnetic Shield ........ teeeseeess. SeeNote (b)
Operating Position . . . . ...c..... DETDE s o o b Any
Weight (Approx.) .......¢00.uvvnn . 21 oz (590 g)

MAXIMUM AND MINIMUM RATINGS, Absolute-Maxtmum Values
DC Supply Voltage:
Between anode and cathode:
With Voltage Distribution

P

Aor B, shown in Table I ...... ‘3000 max, v
With Voltage Distribution 4
& C, shown in TableI ......... 3500 max. v
Between anode and dynodeNo.14 . 600 max. v i
Between dynode No.14 & dynode No. 13 800 max. v |
Between other consecutive dynodes. . 400 max. v
Betweden dﬁmode No.1 800 max. v
and cathode ............. 300 min. v
Average Anode Current 9. BB EB T . . 0.5 max. mA
Ambxent—Temperature Range ..... —100 to 485 oC
U - __N
m@m Electronic DATA 1
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4522

" CHARACTERISTICS RANGE VALUES

Min.
With o DC Supply Veltoge (E)=

Typ. Mox.
2000 volts (Except as noted)

Voltage Distribution A, Table I

Anode Sensitivity:
Radiant® at 4000 £°. .

2.6 x 108 A/W

-

Luminousf (2870°K) . 6.5 x 102 2.3 x 103 6.5 x 103 A/Im

With blue light
source®(2870°K

+ C.S. No.5-58)...85x 100 3x10° 85x100 A

Cathode ‘Sensitivity:
Radiant" at 4000 &...
Luminous’ (2870° K). .
With blue light sourcek

(2870° K + C.S.
No.5-58) i seee ses

Cathode Quantum
Efficiency at
3600 &

Current Amplification « .

Anode Dark Current™ , , .

Equivalent Anode
Dark Current Input , , .

8 x

{

With E = 2500 volts

- 88x10% = AW
- 27x10° - Am
1090 1x10?° A
- 29 - %
~ 38x107 -

- 6x108 1x10% a

—

3x10°11n 5« 10-10m 4y

Voltage Distribution B, Table I

Pulse Height Resolutiond
Mean Gain Deviation". « +
Dark Pulse Spectrum .. s

With E = 3000 volts

Voltage Distribution A, Table 1

Anode-Pulse Rise Time .
Electron Transit Time . .

With E = 3000 volts

Voltage Distribution C, Table I

Pulse Current:"
Linearv. sceesessace
Saturated « « s ¢ o0 00 o

- 26x10°14p - w
- 7.5 - %
- 1 = %
See Typical Dark Pulse
Spectrum
- 29x109 - s
- 66x108 =~ 8
- 013 - A
- 0.32 = A

RGN
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Components
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4522

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

Magnetic shielding is available from manufacturers such

as the Magnetic Shield Division, Perfection Mica Cg@,,

1322 North Elston, Chicago 22, Illinois.

d 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/lm) =
Anode Current (with blue light source) (4)
0.13 x Light Flux of 1 x 10-7 (Im)

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.

9 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 &
color temperature of 2870° K. The value of light flux inei-
dent on the filter is 0.1 microlumen.

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}.

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. .
™ 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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N 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.
9 With a supply voltage E of 2500 volts across a voltage

: divider providing electrode voltages shown in Table I,
1, Distribution B. Anode load is a 10-kilohm resistor in par-
allel with a total capacitance of 1000 pF. Under puise
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 source and a cylindrical 5" dia. x 4"
thallium-activated sodium-iodide scintiliator Nal (TD-type
Harshaw® 20A16, Serial No.CW-675 or equivalent are used.
The Cs source is in direct contact with the metal end
of the scintillator 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
1 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 L.
‘ Capacitors are connected across the individual resistors
making up the voltage-divider arrangement to insure this
operating condition.
vV Maximum deviation from linearity is 5 per cent. .

®Made by Harshaw Chemical Corporation, 19456 Bast 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

e
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4522

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. 0

The high voltages at whlch 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 moice 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 lmearlty if the voltage—dwxd-
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

m@m Electronic 0 DATA 3
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4522

volts and with no less than 1 minute between each
step.
OPERATING VOL TAGES
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 CHRRACTERISTIC
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FOCUSING ELECTRODE VOLTAGE —
PER CENT OF CATHODE -TO—DYNODE No.! VOLTAGE
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4522

TABLE I
Voltoge Distribution
Between the A B® C
following
] Electrodes: | 5 9o of K-P |6.9% of Dyl-P| 3.85% of K-P
Cothode (K), Voltoge (E) { Voltoge (E) | Voltoge (E)
Dynode (Dy), [Multiplied by:|Multiplied by:| Multiplied by:
ond Anode (P)
K - Dyl a ¢ 6
Dyl - Dy2 1 1 1
Dy2 - Dy3 1 1.5 1.5
Dy3 - Dy4 1 1 1
Dy4 - Dy5 1 b | 1
Dy5 - Dy6 1 1 4 1
]} Dy6-Dy?7 | T 1 1
Dy7 - Dy8 1 1 1
Dy8 - Dy9 1 1 il
Dy9 - Dy10 1 1 1
Dy10 - Dyl1 1 1 1
Dyl1 - Dyl12 1 1 1.5
Dy12 - Dy13 1 1 2
Dy13 - Dy14 i 1 4
Dy14 - P 1 1 2
Dyl-P - 14.5 -
K-P 17 - 26

Focusing electroded is connected to Dynode-No.1 voltage.

® Use distribution B for optimum pulse-height resolution
performance. See Operating Voltages.

® Cathode-to-Dynode-No.1 Voltage maintained at 860 volts

A 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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- RESPONSE AND HIGH PEAK CURRENT APPLICATIONS
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45 22

PARTS LIST FOR TYPICAL CIRCUIT ARRANGEMENTS
FOR SCINTILLATION COUNTING APPLICATIONS

| Cy: 0.05 uF, 20%, 500 V dc Ceramic-Disc Type

| Cg: 0.02 yF, 20%, 500 V dc Ceramic-Disc Type
Cg: 0.01 yF, 20%, 500 V dc Ceramic-Disc Type
C4: 0.005 uF, 20%, 500 V dc Ceramic-Disc Type

Cs & C : 0.0047 uF, 20%, 6000 V dc Ceramic-Disc Type

‘ Ry through Ryg: 51 KQ, 5% 1W
‘ Ry3: 75 KQ, 5% 1W
Riy4: 51 KQ, 5% 1W
L Rlst 100 KQ, 5% 1/2W
- Z: (2)-150 V, 1W zener diodes, or equivalent
(2)-180 V, 1W zener diodes, or equivalent

Noate: The value of the load elements, Ry and Cp, dependon
the application:
RLCL = 10 microseconds for most applications

PARTS LIST FOR TYPICAL CIRCUIT ARRANGEMENT
FOR FAST PULSE RESPONSE AND HIGH PEAK
CURRENT APPLICATIONS

‘ Fost Pulse Respanse Applicatians, ta 3000V

| Cl: 0.005 uF, Ceramic Disc, 500 V

‘ Cg: 0.01 yF, Ceramic Disc, 500 V
Cg: 0.02 yF, Ceramic Disc, 500 V

‘ Cy4: 0.05 uF, Ceramic Disc, 500 V
Ry: 300 KQ (3-100 KQ, 5%, 172 W in series)

‘ Ry through Ry5: 100 KQ, 5%, 1/2 W

|

|

\

|

|

|

High Peak Current Applications, ta 3500V
Cy: 0.005 uF, Ceramic Disc, 500 V
Cz: 0.01 pF, Ceramic Disc, 500 V
Cg: 0.02 yF, Ceramic Disc, 1000 V
C4: 0.05 uF, Ceramic Disc, 500 V
Rl: 168 KQ (3-56 KQ, 5%, 2 W, in series)
Rg, Ry through Ry ): 27 KQ, 5%, 1 W
Rg, Ryg: 39 KQ, 5%, 2 W
| Ry3. Ry5: 54 KQ (2-27 KQ, 5%, 1 W, in series)
Ry4: 108 KQ (4-27 KQ, 5%, 1 W, in series)

Ndte: 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 fo: optimum results.
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TYPICAL CIRCUIT ARRANGEMENT FOR FAST PULSE
RESPONSE AND HIGH PEAK CURRENT APPLICATIONS
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4522

DIMENSIONAL OUTLINE - Dimensions in Inches (mm)

4.5 MIN. DIA.
(n4.3)

SEE NOTE - 7 — 1
i G R 1
PHOTOCATHODE — | 5.10%.02R } 5.15
lusov .51) (130.8)
5.06 £.02 b
(128.52 .5 "] § .
0.25+0.5
. (265.8+3.8)
5.25 MAX, DIA. 4 -
(133.4) - | i
e 0.862
? TN BRI (21.9) ]
2 & 12 MAX,
l : I (308)

+.16

300 _g¢ OtA. =~

(re2? %

Note:

SEE DETAIL
OF BASE

S

BASING DIAGRAM (Bottom View)

92L5-2469R!

Care must be taken in mountmg 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.

92L5-1258R1|

NG

Electronic
Components

DATA 6
12-68



Pin No. 1: Internally
connected—~ Do not use.

~ Pin No.
Pin No.
Pin No.
Pin No.
Pin No.
Pin No.10:
Pin No.11:

DETAIL OF BASE

A

3:

Pin No. 2: Internally
connected - Do not use.

Pin No.

Pin No.

Dynode No.1

4: Dynode No.3

5: Dynode No.5
6:
7
8

Dynode No.7

: Dynode No.9
: Dynode No.11
9:

Dynode No.13
Anode
Dynode No.14

Pin No.12:
Pin No.13:
Pin No.14:
Pin No.15:
Pin No.16:
Pin No.17:
Pin No.18:

Dynode No.12
Dynode No.10

Dynode No.8

Dynode No.6

Dynode No.4

Dynode No.2
Internally connected=

Do not use.

Pin No.19:

Internally connected=

Do not use.

Pin No.20:
Pin No.21:

Focusing Electrode
Photocathode and

Tube Envelope

2.10
(53.3) MAX. DIk~

0112002

r(z.79i,5l)
;

65
(i6.5) MAX- t

35203
(8.89 £.76)

064,004
626 +.102) O*

| PLASTIC 1.375 2010

| SPACER (34.92 ¢ 25) s2lsizara

\L
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SUPPLY VOLTAGE (E) —VOLTS
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TYPICAL SPECTRAL RESPONSE CHARACTERISTICS

LIV /STUBAVITHN — ALIALLISNIS ILTOEEY
AN3D N3d — ALIALLENGE JALLYVISM

WAVELENGTH — ANGSTROMS
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AMPLIFICATION CHARACTERISTICS

SENSITIVITY AND CURRENT

4522

NOLLYOL4ITdNY LNIWEND

SHOWN ON CURVE, TABLE I.

_A j

2000 28500 3000

SUPPLY VOLTAGE (E)} — VOLTS

1500

10'e | VOLTAGE DISTRIBUTION A OR B AS
4

w...‘ ~ wﬂ. * ~ 4”" - ~ t.W" - ~ #“ Q ~

(% 00482 dNAL HOTOD) NINNT/SIUISNY —ALIALLISNIS

92LM-2466RI
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4522
TYPICAL EADCI AND ANODE DARK

CURRENT CHARACTERISTICS

L1vM — SWOULSONY 000¥ LV LNdN; LN3HHND-HIVO-300NY ANTTVAIND3

2 4 “ e 4 88 2 4 88 2 480
0 wo? (4 10 L
LUMINOUS SENSITIVITY — AMPERES/ LUMEN

JY3JNVY — LNIHHND HNYC 300NV
N3NNT — LNdNI LNIHEND - XYV0 - 3GONY LN TVAIND3

% 2
ce e ol
ROITE -
(ans —
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i e

M WJTLL‘
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S

> gt
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1800 2000 22|0024|00 2750

[

1400

1600

SUPPLY VOLTAGE {E) — VOLTS

92LM-2467RI
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4522

TYPICAL DARK-PULSE

SPECTRUM

et

103

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 =[Oxs
{R=I10KQ C=1000 pF )

I

T 1T
1 1
COE=

T
—C=
=

32

=3.0 x 10* COUNTS/MIN.

+——
| PHOTOELECTRON

2 AP NDO
’—4-‘

DARK — PULSE COUNTS PER MINUTE PER CHANNEL

(R

; 32
\ /E- 2.2 %103 COUNTS/MIN.
oo 4 (/ 49 PHOTOELECTRONS
10 .
9
8
7
6
g N
4
3 \\
2 \
10 ]
[+ | 2 3 4 5 6 7 8 9 10 (1] [}
DARK — PULSE HEIGHT — PHOTOELECTRONS
92LM-2472RI
! _
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4522

TYPICAL EFFECT OF INDICATED MAGNETIC
FIELD ON ANODE CURRENT

DISTRIBUTION A, TABLE [: SUPPLY VOLTAGE (E) AS SHOWN ON
CURVE.PHOTOCATHODE IS FULLY ILLUMINATED .
TUBE IS ORIENTED IN MAGNETIC FIELD AS SHOWN

POSITIVE VALUE OF H IN
DIRECTION SHOWN:

e, @ 4 3>
_ ™ DIRECTION (1) IS OUT OF PAPER

{ !;- l 1 ”{‘j.:: ;{

PER CENT

TIVE ANODE CURRENT

RELATIVE ANODE CURRENT
— PER CENT

504 -

— PER CENT

RELATIVE ANODE CURRENT

o : {
-4 -3 -2 bl o | 2 3 4
MAGNETIC FIELD INTENSITY (H) — OERSTEDS 92LL-2475R1
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SUPPLY VOLTAGE (E) = 2000 VOLTS

VOLTAGE DISTRIBUTION A , TABLE |

S110A — 3OVLI0A #) ON IGONAQ Ol IGONV
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ANODE CURRENT — MICROAMPERES
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TYPICAL ANODE CHARACTERISTICS
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4523, 4524, 4525

1 .

Photomultiplier Tubes

2-INCH DIAMETER—4523
3-INCH DIAMETER—U4524
5-1NCH DIAMETER—U4525

10-STAGE, HEAD-ON TYPE BIALKALY PHOTOCATHODE OF
YENETIAN-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
Characteristics
Wavelength of Maximum Response. . . . . U000 + 500 angstroms
Cathode, Semitransparent. . . . . . . . . .Cs-K-8b (Bialkali)
Shape . « ¢ « v « 4 v 4 . w0 e « « s .« « JFlat, Circular
Minimum area:
U523 NN e BB B SE L J9EE I 12520 sqpin
Y520 I MBS S e S EE B A8 B A (6527 sqllin

4525. . . . . TR e . I I ]
Minimum diameter:
15230 aa Td b 3¢.€ b 3 e D al s Do el 1568 in
HS2USENS Lals £ Sel sl B ow £ A BEASE 2.59 in
EPL38 56 T8 4 L 45 0 9 0 koo O 5aep 6 Gone0 o . o 4.38 in
Window. . . . . .. T Cornlng‘ No.ooso, or equivalent
Shapei s G b o e a0 - - - . . . . Plano-Plano
Index of refraction at 4360 angstroms . . . . . . . . 1.523
Dynodes
Substrate . . . . . . S8 FeOIE IEBEYH - Cu-Be
Secondary—emitting surface SIS AR A . - Be=0
Structure « . . . . ... .. . + » .¥enetian-Blind
Direct Interelectrode Capacltances (Approx.)
Anode to dynode No.10 . . . . . . . . o Mol X o 10 7 pF

Anode to all other electrodes . . + « « + o » o . » 8.5 pF
Maximum Overall Length

UF&s o a0 ¢ o do o o TSl (o1 @ TRe) SEns 1 eas mae D8l i

U524, .6 Jam B BB 0d nl-lme oo Bom 6531 i

11525, Kole SNE 8 ot & heod boboh Bhsal B 7.69 in
Seated Length

4523, .0 TuC G BOE EEDe 2 e me o 887 £051900n

Us24. . .. .. . . a6 n B O @ B ows & e 51538 £ 0.8 %in

11525 o8B S s Bnghne 5L R K 6.75+0.i9 in
Maximum Diameter

1523. . . oL b O® @D odE D o e« s .. 2381 in

4524, . dhadsdh AL BN AL R G ALY GrE 3.06 in

U525, o . B, W LB O B R . A el SNse3inin
Envelope

UI523. e oCebovmbDhovd oo » o 6

U520, S ool B » svs = D G ie & ome e @@ B8 & . J20

U525. . . . .. & - AN . . .. e e .o U2
Socket. + » v . v v s v v ... Cinchb Io.aﬂlﬂ, or equivalent

RADIO CORPORATION OF AMERICA DATA |
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4523 4524, 4525

Magnetic Shield

$523. . . . . . 0. .JANC Part No.$-2004, or equivalent

U524. . . . . .. . . Millen? Part No.80803J, or equivalent

4525. . . . . . "~ Hlllend Part No.80805M, or equivalent
Operating Positlon & s ©6 6 50000000000 0 0 Any
Weight (Approx.)

§523. . . . . S G SE R aR BT o s s w102

452y4. PN I Yy §cocldlo 0 oo 9 oz

4525. . . . . . of LTSN A" OO o |Ib7oz

BaSB. . « » « « o« + s » o s » » -Medium-Shell Diheptal 14-Pin
(JEDEC Group 5, MNo.B14-38)

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 2 o
Pin 11-Anode ] DIRECTION OF RADIATION:
Pin 12 — Internal Connection— INTO END OF BULB

Do Not Use I1MAA

Pin 13 -Focusing Electrode
Pin 14 - Photocathode

Unless indicated otherwise, the following ratings
and characteristic range values apply toall types

ABSOLUTE-MAX IMUM RATINGS
DC Supply Voltage

Between anode and cathode « « « « o« v « & 2500 v
Between anode and dynode No.10. . . . . . . 300 1]
Between consecutive dynodes . « . . « v . & 300 ¥
Between dynode No.1 and cathode . . . . . . 600 v
Between focusing electrode and cathode. . . 600 ¥
Average Anode Current®. . . . . « « v ¢ - - & 0.5 nA
Awbient-Temperature Rangef. « . . . .+ . . . =100to+85 ©C

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




4523 4524 4525

H

CHARACTERISTIC RANGE VALUES

Under conditions with dc supply voltage (E) across a voltage dlivider
providing 1/6 of E between cathode and dynode No. [, 1712 of E for each
succeeding dynode stage, and 1/12 of E between dynode No. 10 and anode,
except as noted. Focusing—electrode voltage |Is adjusted to that value
between 50 and |00 per cent of dynode-No.! potential (Referred to
cathode} which provides maximum anode current.

With E = {500 volts except as noted

Min Typ Max
Sensitivity
Radiant9 at 4000
angstroms. . e o I - 3.2x10"% - Alv
Cathode radianth’
at 4000 angstroms:
4523, US2M. . . . . . . - 0.07! - Alw
4526. . . . . . . .. N - 0.08 - A
Luminous:
With tungsten light
sourced. . . .. .. 10 27 100 A/lm

With blue light source 1.5x10°%  Hx10°5 1.5x10°% A
Cathode tuminous:
With tungsten light

source®
4523, 452¢. . , . . . - 6x10°5 - Allm
48525, . . . . - 6.7x10°% - Allm
With blue Tight source®
4523, us24. . . . . . Tx10°10 9:10' - A
4525. . . . . . . 7x10710  Ix10°%® - A
Quantum efficiency at
4000 angstroms:
4523, 4524, . . . . . . - 22 - 3
4525. . . 00000 . - 25 - ]
Current Ampllflcation
4523, W524. . . . . . .o - 4.5x108 -
4525. . . . . .. . P - x10 -
Anode Dark CurrentP
452300 R - 5x10-10  3x|0-? A
WE2U. . . . e e h e e - 1x10-?  3x|0°9 A
U525, .+ . . - .« e ' - 1.5x10"9 ux|0-9 A
Equivalent Anode-oark-
Current Input q
4523 - a0 - ls
: . BHEE JICEETs It 3 2!|0_:: 5 l'
- 7.7x10° - [ ]
4524, « o o o 0 0 00 0 ! 6. 5x|0':: ¥ l'
N 1.1x10° - s
4525, . . . . . - 500 O 3 9. 3x|°_|g i v
Dark-Puise Spectrum®. . . . . SO. Typical Dark- Pulnc Spectram
Pulse Height Resolution®: t. 7- %

RADIO CORPORATION OF AMERICA DATA 2
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4523, 4524, 4525

Nin Typ Max
Mean Gain Deviation®+¥
With count rate change
of 10,000 to 1,000 Hz¥ . - 1 - %
For period of 16 hours at
a count rate of 10,000 Hz% - | - %

Anode Pulse Rise Time*

4523. o raprar O L - 1.2x10-8 - s

U524, TEE Nle @ o L - 1.ux10-8 - s

us525. .IF N o ca Al s - 1.8x10-8 - s
Electron Transit Time?

U523. . 2 5 wE @@ E O ® - 5.9x10°8 - s

. 1 f LA e m e - 6.5x10-8 - s

U525, .0 5 e - 1.1x10°7 - Y

o

- = _— > .0

Made by Corning Glass Works, Corming, New York.

}l;.i]g by Cinch Manufacturing Compeny, 1026 South Homan Avenue, Chicago 24,
inois.

Msde by JAN Hardware Manufacturing Corp., 38-01, Queens Blvd., Lomg
Tslend City 1, N.Y.
Made by James Millen Manufactnring Company, 150 Exchange Street,
Malden 48, Massa.

Averaged over sny interval of 30 seconds maximus.
Tube operstion at or below room temperature is recommended.

This value is calculated from the typicsl luminous sensitivity rating
using a conversion factor of 1190 lumens per watt.

This value is calculated from the hfpic-l csthode luminous senmitivity
rating using a conversion factor of 1190 lumens per watt.

These valuea are calculated as shown below:
Anode Current (with blue light sonrce)(A)

0.15 x Light Flux of 1 x 105 (Im)

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.

Under the following conditiona: 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 Gorkl. Corning,
New York) from a tungsten-filament lemp operated at a color tempersture
¢1>f 2870%°. The value of light flux incident on the filter is 10 micro-
umens.

This value is calculated as ahown below:

Cathode Current (with blue
light source)(A)

0.15x Light Flux of 1x 10-4(lm)

The value of 0,15 is the average value of the ratio of the cathode cur-
rent messured under the conditions specified in footnote (A) to the
cathode current messured under the same conditions but with the blue
filter removed.

Under the l’ollo'ini 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) froma tungsten-filament lamp operated ata color temperatur
of 2870°K. The value of light flux incident on the filter is g x 10-
lumen and 300 volts are applied between cathode andall other electrodes
connected as anode,

At » tube temperature of 22°C. Light incident on the cathode is trans-
mitted throu;& s blue filter (Corning C.S. No,5-58, polishedto 1/2
stock thickness). The light flux incident on the filter is 10 micro-
lumens. The supply voltage E is justed to obtsin an anode current
of 20 microamperes. Senutivit{ these types under theae conditions
is approximately equivalent to 13 amperes per lumen. Dark current is
measured with no light incident on the tube.

Luminous Sensitivity {(A/lm) =

Cathode Luminous Senaitivity (A/lm) =

DATA 2 RADIO CORPORATION OF AMERICA
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4523, 4524, 4525

f " gTTTT—

With supply voltage Eadjusted to give an equivalent luminous semsitivity
of 13 amperes per lumen.

At 4000 angstroms. This value is calculated from the EADCI value in
lumens using s conversion factor of 1190 lumens per watt.

With the following voltage distribution: 3/13 of E between cathode and
dynode No.l, 1/13 of E for each succeeding dynode stage, and 1/13 of
E between &ynode No.10 and snode. Focusing-electrode voltage ia
adjusted to that value between 50 and 100 per cent of dynode-No.l
potential (referred to cathode) which provides maximum anode curreat.

Pulee height resolution is defined es the quotient of the full width
of the photopeak at half height by the pulse height at maximum count
rate under the following conditiona: The ig keV photon from an isotope
of cesium having an atomic mass of 137 (Csl37) and & cylindrical 2 inch
x 2 inch (for 4523}, 3 inch x 3 inch (for 4524 or 4525) thallium-
activated sodium-iodide scintillator [NeI(T1)-type 8D8 (for 4523),
12D12 (for 4524 or 4525)f are used. This scintillator ia manufactured
by the Harshaw Chemical Corporation, 1945 East 97 Street, Cleveland 6,

io, and is rnedlg¥the manufacturer as having a resolution capabilit
of 7.5%. The Cs source is in direct contact with the metal end o
the scintillator. The faceplate end of the crystal is coupled to the
types by s coupling l’lnidpnuch ea Dow Corning Corp., pe DC200
(vucolit‘ of 100 centipoise) — Manufactured by the Dow Corning Corp.,

Midland, Michigan, or equivalent.
Y Mean Gain Deviation is defined aa follows:
iz
2 P—ps
MGp = 1= 1 18
n P

ohere § = wean pulse height h
Pi = pulse height at the »ithy reading
n = total number of readings

Under the following conditions: The scintillator and Cal37 rediastion
source of (t) are employed. The radiation source is initially centered
on the major axia of the tube and the scintillator, at a point pro-
viding s pulse count rateof 10,000Hz. The pulae heisht of the photo-
peak 1s measured under this condition. Next, the radiation source is
moved rapidly, in approximstely 30 seconds, to a new position that is
equivalent to a count rate of 1,000 Hx. The new positionis also ceme
tered in the major axis of the tube. The pulse height under this
condition is measured. Mesn gain deviation is defined as shownin (u).

Under the ssme conditions ss shown in (V) except the tube is operated
for a period of 1/2 hour with the radiation source located at the point
providing a pulae count r of 10,000 Hx. Following thia time inter-
v the pulse height is sampled at this count rate at l-hour inter-
v for a period of 16 houra. Mean gain deviation ia defined aa
shown in (u).

Measured between 10 per cent and 90 per cent of maximum anode-pulse
height. This anode-pulae riae time is primarily s fumctiom of transit
time variation end 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 st the entrance window of the tybe and
the time st which the output pulse at the anode terminal reaches peak
amplitude. The transit time is messured under conditions with the
incident light fully illuminating the photocathode.

*

~

OPERATING CONSIDERATIONS

The base pins of these types fit a diheptal l4-contact
socket, such as Cinch No.3Ml4, or equivalent. The socket
should be made of high-grade, low-leakage material, and should
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 0.5 milli-
ampere is recommended when stability of operation is important.
When stability is of prime importance, the use of an average
anode current of | microampere or less, commensurate with

RADIO CORPORATION OF AMERICA DATA 3
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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 be taken in the design of apparatus
to prevent the operator from coming in contact with these
high voltagea. 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 wattage 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 wake 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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4523, 4524, 4525

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
FOR GENERAL PHOTOMETRIC APPLICATIONS

4523 4524 4525

DY No. 3

A proto-
57 (2 MUL TIPLIER

i ANGOE RETUW
" L0AD
! DYNODE Wo. 10 CONNECTION
i o
| R é
’ 2 Y No.9
i
R
sé DY No.®
L]
9 é DY No. 7
+0 Ry %
T0 0Y No. 6
‘ REGULATED 17 s
0C POWER ¢ OY No. S s o
SUPPLY o o
(ss:_cu;)r: " 7§ = e . 1

DY No. !

FOCUSING ELECTR

| PHOTOCATHODE
} 92LM-181!
)

Rl through Ryq: 470,000 ohms, 1/2 watt
Ry3: 5 megohms, 1/2 watt, adjustable

Note |! Adjustable between approximately 800 and 2500
volts dec.

Note 2: Component values are dependent upon nature of
application and output signal desired.

B —— ———
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4523, 4524, 4525

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
FOR SCINTILLATION COUNTER APPLICATIONS

4523 4524 4525

CAA JdL
ANOOE RETURN V™ I\
Ria Cs
R ¢ =
i OYNODE No. 10
R Ca=m=
Ce_| zé B DY No.9
| &3 Ris,
‘ Ry é C3==
R‘ % Cq o=
|
| it Rs %
10
REGULATED | o
DC POWER | 6 y
SUPPLY
{SEE NOTE 1) R7$ OUTPUT
- ANODE
‘ ? Re ?
Rg PHOTO-
DY No.2 MULTIPLIER
. TUBE
0 OY No.!
Ry FOCUSING ELECTRODE
|
‘ Ri2
1 ,
92LM-1612

Cy: 0.05 pF, 500 volts (de working)

sz 0.02 uF, 500 volts (dc working)

C3: 0.01 uF, 500 volts (dc working)

C4:  0.005 uF, 500 volts (dc working)

Cg and Cg: 0.005 uF, 3000 volts (dc working)
Ry through Rjg: 470,000 ohms, 1/2 watt

Ry} and Ryg: 750,000 ohms, 1/2 watt

Ry3: 5 megohms, 1/2 watt, adjustable

Ry4: 1 megohm, 1/2 watt

Ryg: 100,000 ohms, 1/2 watt

Note I: Adjustable between approximately 800 and 2500
volts de.

Note 2: Capacitors C; through Cg5 should be connected at
tube socket for optimum high-frequency performance.

Mote 3: Component values are dependent upon nature of
application and output signal desired.

DATA 4 RADIO CORPORATION OF AMERICA
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\ 4523, 4524, 4525

| DIMENS IONAL OUTLINE
| 4523

t4—2.00 £.06 —
DIA,

a I'_L“ MIN,
| ACEPLATE — (- DI *1

| SEE NOTE) : !
PHOTOCATHODE — —/
1
487
£.19
1 [™\T 16
\ BULS
5.8
MAX.
BASE
; JEDEC GROUP S, —~-»i
i NaB8l4-38 '
[ 2.3 MAX, —»
DIA. 92CS-|1232m

DIMENSIONS IN INCNES

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

Note: Within 1.68-inch diameter, deviation from flat-
neas of external surface of faceplate will not exceed
0.100 inch from peak to valley.

RADIO CORPORATION OF AMERICA DATA 5
Electronic Components and Devices Harrison, N. J. 2-67



4523, 4524, 4525

DIMENSIONAL OUTLINE
Y524

3.00 *.06

f‘_ DIAS
2.59 MIN.

FACEPLATE—|— OlA.

{SEE NOTE) ™\ /~{~—|——PHoTOCATHOOE

- ————— . d———— - -
23R,
MAX
19
< f sk |
109
1 .75 R.
¢ A 0
s5.38
.18
2.00 £.06
*— o, T
6.3
J24
BULE T ki
t
BASE
JEDEC GROUP S
No.oia—38 °
!
2.31 MAX.
ola. ™
92CM-11080R2

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 flat-

ness of external surface of faceplate will not exceed
0.010 inch from peak to valley,

DATA 5 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.



4526
[ Phofo—muAlfiplier Tube
i

10-Stage Dormer-Window Type Having Multialkali

Photocathode Deposited on a Reflective Substrate

@ Detects Low-Level Light Signals in Presence of Relatively
High Background lllumination

“ ® Highly Suitable for Star-Tracking and Laser Detection
Systems to Approximately 8000 Angstroms
General Data

Spectral Response . . ...........0iinuniannn... See Fig.1
Wavelength of Maximum Response . .. .. o Aowbidaees o . 5300 + 500 &
Cathode, Semitransparent Potassium-Sodium-Cesium-
on Reflective Substrate - - - - .......... Antimony (Multialkali)
Shape . ..........c..0 .. Concave Spherical Surface

Minimum projected length on plane of window . . . .65 in (16.5 mm)
Minimum projected width on plane of window ... 0.30 in {12.7 mm)

| Window ................... Coming® No.0080. or equivalent
1 Shape . ... ... e e Rectangular
| Index of refraction at 5893 angstroms . . ............. 1.51
Dynodes:
| Substrate . ..........c0 i . Copper-Beryllium
Secondary-Emitting Surface . ............. Beryllium-Oxide
Structure ........... Circular-Cage. Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.):
Anode to dynode No.10  .............. e ™ 4 pF
Anode to all other electrodes ...... T 6.5 pF
Maximum Overall Length
; (Excluding leads and attached base) . . ..... .. 3.01 in (76.4 mm)
| Maximum Diameter ....................... 1.56 in (39.6 mm)
Base (Temporary) .. Small-Shell Duodecal 12-Pin JEDEC No.B1243
Socket . . e ad @ o b o m e b . I-_‘.b_vb Part No.9058. or equivalent
| Bulb ............. I 01> -0 g oo T12 with Special End Contour
| Magnetic Shield . ........ + . Millen® Part No.80802M, or equivalent
| Operating Position . . ......... 7710170 64 600800000000 Any
} Weight (Approx.):
With base attached ........... AR W b E vs. 302(85.1¢9
Without base . . . .. ................. v .. 202156.7 @)

Moximum Ratings, Absolute-Meximem Valon:‘
DC Supply Voltage:

Between anode and cathode ............. ... 2000 max. V
Between anode and dynode No.10. . ..+..... vo. 250 max. V
Between consecutive dynodes ............,.. 300 max. V
Between dynode No.1 and cathode . ........... 400 max. V
Average Anode Current® ......... teanaiewew e 100 max. uA
Ambient Temperature . . .. .................. 85 max. °C

m@ m Electronic DATA 1
Components 6-72



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 Mex.
Anode Sen%itivity:
Radiant! at 5300 ang v~ 44x108 g AN
Luminous (2870° K9 . ..... 5 15 75 Alm
Cathode Sensitivity:
Radiant® at 5300 ang .. - 89x10% - AW
Luminous (2870° K . . . . .. . 2x10%  3x10% = Allm
With red light (2310" K +CS.
No2-62 filtenk ... ...... 8x109% 12x107 = A
With blue light (2870° K + C.S.
No.558 filte™ . ... ..... 7x109  9x10? = A
Quantum Efficiency at 5000
ANGSLIOMB . . . o oo v vnnrs - 21 - %
Current Amplification ......... . 5 x 10 -
Anode Dark Current” . . . ...... . = 2x109%  1x10® A
Equivalent Anode-Dark-Current = 1x1010 5x 10-10 Im
Input™ .. ... iiiienn {__ 3.4 x1013° 1.7 x 02?  w
Equivalent Noise Input® .. ..... {_ 1.5 x 10'12, = im
- 51x1018 -~ w

With E = 1500 velts

Anode Pulse Rise Time® ... ..., — 2x10%° -

Electron Transit Time ........ = 2x100 -

9 Made by Corning Glass Works, Corning, New York.

b Made by Hugh H. Eby Company, 4701 Germantown Avenue,
Philadelphia 44, Pa. This socket mates with the temporary
B1243 base and is not required after initial testing of the
tube.

€ Made by James Millen Manufacturing Co., 150 Exchange
Street, Malden 48, Mass.

o @

d A description of the Absolute-Maximum Rating is given in the
General Section, titled Rating Systems for Electron Tubes.

® Averaged over any interval of 30 seconds maximum.

'This value is calculated from the typical anode luminous
sensitivity rating using a conversion factor of 295 lumens
per watt.

9 Under the following conditions: The light source is a tung-
sten-filament lamp having alime-glass envelope.It is opera-
ted at a color temperature of 2870° K and a light input of 1
microlumen is used.

m@ Electronic DATA 1
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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.

| Under the following conditions: The light source is a tung-
sten-filament lamphaving alime-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.

k Under the following conditions: Light incident onthe cathode
is transmitted through a red filter (Corning C.S. No.262
Manufactured by the Coming 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.

™ 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—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 .001 lumen
and 200 volts are applied between cathode and all other
electrodes connected as anode.

" At atube 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.

9 Under the followmg 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 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. !

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 mcldent llght fully illuminating the
photocathode. ~

i
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DIMENSIONAL OUTLINE

.68
MIN.
SN ST e
PHOT
'“"'"-] / AREA (NOTE 1}
v N {
—f 301
MAX.
1.56 —
MAX. .
DIA.
i ::| 400+.015
L25 MIN> || A} H i-— 1 =
DIA ¥ L
i .27 MAX. DiA.

le—BASE, JEDEG No.BI2-43

Dimensions are in inches unless otherwise stated. Dimensions
tabulated below are in millimeters and are derived from the
basicinch dimensions (1 inch = 25.4 mm).

Inch Dimension Equivalents in Millimeters

Inch mm Inch mm inch mm
005 127 .38 9.65 1.44 36.5
.015 .38 .40 10.1 1.56 39.6
.02 .50 .50 12.7 1.80 45.7
.03 .76 .60 15.2 2.60 66.0
04 | 1.0 .65 16.5 3.01 76.4
.10 2.5 .68 17.2
.25 6.3 <15 19.0
.27 6.8 1.25 31.7

B L



4526

DIMENSIONAL OUTLINE — cont'd

DIRECTION >
E RACIATION é PHOTOCATHODE
75 MIN. R.
DORMER __ |
INDOW ; PHOTOCATHODE
.10 -—rﬁl—
TI2 suLB
WITH SPECIAL
END CONTOUR
METAL FLANGE 38 MIN.
{NOTE 3) . o _ =
144 4.02 Ik a7 FET
Y *
12SEMIFLEXIBLE
74101 GOLD-PLATED |
DIA.—=| =4— LEADS .030+ 005
A . b OlA. (NOTE 2}
LN, |
y STLM- 2R

¢ 1: Projected area lies between dashed lines.

Note 2: The semiflexible leads of the 4526 may 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-
>tion due to thermal stress of the glass-metal seals. A
at 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 comnected internally to tke photo-
cathode,

e ———

m@ Electronic DATA 3
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Lead Orientation Bottom View

} INDEX
NOTE 2
- 74" ofDIA.

92L5-2627

Note 1: Leads 7, 14, and 15 are cut off 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 Base)

Pin 1: Dynode No.1
Pin 2: Dynode No.3
Pin 3: Dynode No.5
Pin 4: Dynode No.7
Pin 5: Dynode No9
Pin 6: Anode
Pin 7: Dynode No.10
Pin 8: Dynode No.8
Pin 9: Dynode No.6
Pin 10: Dynode No.4
DIRECTION OF LIGHT: Pin 11: Dynode No.2
) Bl e B Pin 12: Photocathode
= _
Electronic DATA 3

G

Components



4526

Lead Connections Bottom View (With Base Removed)

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

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

8 - Dynode No.10
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

ry‘ie.l Effect of Indicated Magnetic Field on Anode Current

AND ANODE.
PHOTOCATHODE IS FULLY ILLUMINATED.

—

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6
OF E BETWEEN CATHODE AND DYNODE No.!; I/12 OF E FOR EACH
SUCCEEDING DYNODE STAGE ; AND!/120F E BETWEEN DYNODE No. |0

TUBE (S ORIENTED IN MAGNETIC FIELD AS SHOWN BELOW.

iy} r [ H IN DIRECTION SHOWN:
) 0 —2) t LOR(3)

POSITIVE VALUES OF MAGNETIC FIELD INTENSITY (H) ARE FOR LINES OF
J_FLUX (1) AND (2} IN INDICATED DIRECTION AND (3) OUT OF THE PAPER.

m@ Electronic
Components




4526

TYPICAL EFFECT DF INDICATED FIELD

ON ANODE CURRENT — cont’d

20

4
|
+ 44

T
1 i

S s I
bt

TS
T
20

Y s

0

T

i

i

-
)

MAGNETIC FIELD INTENSITY {H} — OERSTEDS

Figure 2

DATA 4
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SCHEMATIC ARRANGEMENT OF TYPE 4526

ECTIVE
SUBSTRATE
SEMI- WINDOW
TRANSPARENT
PHOTOCATHODE INCIDENT
7 LIGHT
GRILL
| SHIELD—
i
i
i=10: DYNODES
| 11: ANODE
92¢5-94082
| Figure 3

TYPICAL TIME-RESOLUTION CHARACTERISTICS

EEN CATHODE AND DYNODE No.l, /12 OF E

SUPOP;.V VgLETAGE (E} ACROSS VOLTAGE DIVIDER PROVIDING 1/6
‘ FOR EACH SUCCEEDING DVNODE STAGE; AND | 1/12 oF

BETWEEN DYNODE No.10 AND ANODE
THE PHOTOCATHODE I8 FULLY ILLUMINATED
° I T I 1 | I (10 6 ¢
: B mmEdn
i L RANs'r TIME
. il
| [ s
; 8
| 8 6
‘ )
r $ ' 4
b (2 RI
| e —— SE TiME
3 2 e
[ [ et
|
i° I I ' J L |
00 * ° woo ' * % *00o® 7T ® %ooo
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LS-2621

Figure 4
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SPECTRAL RESPONSE CHARACTERISTICS
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4526

TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE
. SUPPLY VOLTAGE (E)} ACROSS VOLTAGE DIVIDER
WHICH PRDVIDES 1/6 OF E BETWEEN CATHODE AND
DYNODE No.l; I/12 OF E FOR EACH SUCCEEDING
DYNODE STAGE; AND I/12 OF E BETWEEN DYNODE
No. |0 AND ANODE .
LIGHT SOURCE IS A TUNGSTEN —FILAMENT LAMP
OPERATED AT A COLOR TEMPERATURE OF 2870°K 3
TUBE TEMPERATURE = 22°¢C
£ 10°€
< H H = ESsin =
; 4 - u 3111
1 R 113 ] [
2., o7
oy 0, i
EL  fF -

i o g 4 - e
23 . I | 7 I
: L 108 ||, 4 4
B2 ==t == «d
A 0 4 642 ¥ I ‘g‘\ ft T
: '&‘ 2 k C/\ | Il (}?. 1
=~ .z- w -9 <(/4, I ! Q*. |
5§30 o = Ol E
[ g = = f 00?‘ == ——— e
RN == N S 7 aii
(= 1
Zx = 2 P4+ H" 1 t- T 'l|¥

W -
< 10 —— - == -+
31 % = 3 ——H = 5:5 i=
umu 4——0—::,:- B - 1 .—-“HN
'S ]
EzE 2 AT T
S4a o .4‘40 | |
- © 10 (i = == ~
rEy = N : E -
w o 4 —4 ) a0
Q-9 M-I ~7;§\ -
eaz
z 2>« 2 NL H L
“<3 -12 I 4
o 10 =
W ] =
z
0 4 P40 t
8 . 11l ]
-13
3 10712 ]
€ = HHH 333 =

, o« i

\ 1

¢ 2 L

L 1 ” I

468 468 L 468 2 468
0.01 o] | 10 100 1000
LUMINOUS SENSITIVITY —AMPERES/L.UMEN
L} L} | |
880 1200 1600 2000
\ SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
- 92LM-2623

Figure 6

=
m@ Electronic DATA 6
Components 6-72



TYPICAL SENSITIVITY AND CURRENT
AMPLIFICATION CHARACTERISTICS

\
DYNODE No.!~TO-CATHODE VOLTS = I/6 E )
EACH SUCCEEDING DYNODE - STAGE VOLTS « 1/12 E
ANODE — TO- DYNODE No. 10 VOLTS = I/I2E
10% —] T He10®
o 7 k
y 6
4 T /v,§ ,/ 4 h_
A& //
N
2 N
/1A
. 102 / o )
x 7 T—1 s
. 9 1 1 7 !
B /
]
o a
. e 7
S /
w
[~
g 2 1 &
-
h!
= [
10 104
g ' §
3 =
a &
= &
§ 3
I B
E P
E e
(7]
§ ] 103
4 . V “)
-
2
o 02
9 ] 12 13 L) 6 17 18 19
800 1000 1500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE sAM-—
Figure 7
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4526

TYPICAL ANODE CHARACTERISTICS

rDYNQ()E No.l - TO- CATHODE VOLTS = 208
( 'ZACH SUCCEEDING — DYNODE — STAGE VOLTS =104
LIGHT SOURCE IS A TUNGSTEN ~FILAMENT LAMP OPERATED AT
COLOR TEMPERATURE OF 2870°K.
: 1 + ¢ t
b4
i |
- - 3 SVRESE A 4 41
[ . - $
[ : ) 18
B i U
/ ) t
o !
; IR A B ARASNT]-
° e] A x| x
ol x . wl - !
»
[ © — ] g §
. -
" -l
E S
[=]
| ' {8 =
7 2 s
w
g ’é ] - |8 g
(ot
] - 4
-
18 §
P ) A 1R
4 L3
i -
i 1
- + } - - 4 8
j o
- N 3 =) 4 3
| } |
1 ]
[ | 4 2
g & 8 ® S —
ANODE CURRENT —MICROAMPERES S2LM - 2828
) Figure 8
_ _ _
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¥ PHOTOCATHODE
Ry (*
DYNODE No. } e = -
L
DYNODE No.2 =y
1
] R3 .
i i DYNODE No. 3 — . (—
t 1 =
Rg '
i DYNODE No.4 ‘ i
-\ b
_i Rs \ 1
DYAODE No.S ~
10 G R R (
REGULATED R <Y
DC POWER 6
SUPPLY s DYNGDE No.6
{SEE NOTE 1)
+Q Ry
Rg & Cq47
Re 2 €3>
Rio °2=k LOAD
DYNODE No. I8 CONNECTION
— — - — ===
Ry Ciy=4= 2.5
ANODE RETURN
==

1] Cl: 0.05 WF, 500 volts (dc working) ceramic-disc type
C2: 0.02 uF, 500 volts (dc working) ceramic-disc type
C3: 0.01 pF, 500 volts (dc working) ceramic-disc type
C4: 0.005 uF, 500 volts (dc working) ceramic-disc type
R;: 330 kQ+5%,1W
Ry through R;,: 160 kQ + 5%, 1 W

Note 1: Adjustable between approximately 500 afid 2000

volts dec.

Note 2: Component values are dependent upon nature of ap-
plication andoutput signal desired. See discussion on Typical
Voltoge Divider Arrongements — Page 5.

Figure 9

G
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4532, 4532A

T
I

—_— -
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.
s Silicon Photoconductor Having Broad Spectrs Range — 380 to
1100 nm
® Extremely High Sensitivity — 4350 gA/Im
s Extremely Low Lag ® Excellent Discharge Capability
® Very Low Dark Current s No Burn-In
ELECTRICAL
Heater Voltage:
Operational . . ... ......oouiiuievsecneeennns 63V
[‘ For standby with ne other electrode voltages applied . 3.0V
| AC or DC Heater Current at 6.3 Voits
| {nominal value) . . . ........... Skredablve rddihd 010 A
Focusing Method . .. .......... s we e eanee. .. Magnetic
Deflection Method .. .......... B 5 - ool DN N Magnetic
Direct Interelectrode Capacitance:3
Target to all other electrodes . . ... .... visarsns B0 PF
OPTICAL
Optical Distance = . . N G-l @ ™ 0.113 + 0.020 in
(2.87 + 0.51 mm)
Spectral Response . ... ......... RCA Type V
Target:
Maximum useful diagonal of
rectangular image . . . ... .......ea. s 0.62 in {(15.7 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 define the proper
scanned area of the target.
MECHANICAL
Overall Length . .......6.250 + 0.125 in {158.7 + 3.18 mml
Greatest Dhameter . . ... 1.125 + 0.010 in { 28.58 ¢+ 0.256 mm}
Butb Diameter . .. .. .. ..... .+ 1.020 + 0.030 — 0.035 in
(259 + 0.76 — 0.89 mm)
— ———

RGN E'.i:';ﬁﬂéﬁns oA
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4532, 4532A

Base ......... Small-Button Ditetrar 8-Pin, (JEDEC No.E8-11)
SocKet «.vvveran . Cinchb No.8VT (133.98-11-015),
or equivalent

Deflecting Yoke — Focusing Coil — Alignment
Coil — Assembly . . .. Cleveland Electronics,Sd No.VYLFA-959,

(See Figure 2) Penn Tran,%d No.1465, or equivalent
Operating PoSition . ... ... v i v i anennenneneennss Any
Weight {approx.) . . ... ... .. ... i 2 oz
MAXIMUM AND MINIMUM RATINGS, ABSOLUTE-MAXIMUM
VALUES ~ Min. Max.
Heater-Voltage Tolerance . .......... -5 +5 %
Grid-No.4 Voltagef ........ T e 350 v
Grid-No.3 Voltagef ...... AT, Yo ol - 350 v
Grid-No.2 Volitage . . ... .....o00 .00 - 350 \"
Grid-No.1 Voltage . ............. . —150 0 v
Heater-Cathode Voltage . . ... PRBPNN -125 10 v
Target Voltage . . ...........cc0000 - 300 v
Peak Target Current ...... T : = 750 nA
Faceplate: - 6x107 Im/f2

Humination® . . .. ............. { o 6x108  lux

Temperature:

Operating and Storage ., ...,.. - ‘80 oC

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 + 39 C; and standard CCIR
“M", or EIA, TV scanning rate (525 lines, interlaced 2:1, frame
time 1/30 second).

Grid-No.4 (Decelerator) Voltagef . ... ........ 340 V
Grid-No.3 (Beam-Focus Electrode) Voltagef ....... 20 V
Grid-No.2 (Accelerator) Voltage . ........ v..s.- 300 v
Peak-to-Peak Blanking Voltage:
When applied to grid No.1 . ... ........... 7% Vv
When applied tocathode . . . ... ......c0000.. 20 v
Target Voltageh. . . ........ e oS aal Mo 8 Vv
Focusing-Coit Current . .. .. ....... o ol ad 43+2 mA
Peak-to-Peak Deflecting-Coil Current:
Horizontal . ... . . . st wde & g ege bl gt an s 185 mA
Vertical ......co068.; dobapedhe ol it . 15 mA
Field Strength of Each Adjustable
Alignment Coiltk . . L Ow3 G

m@ Electronic DATA 1
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4532, 4532A

TYPICAL PERFORMANCE DATA
Under the conditions shown under Typical Qperation

Peak Radiant Responsivity

| {At 710 nanometers) . ... .. ...c.coeveeennnn 380 mAMW
Grid-No.1 Voltage for Picture CuteffM . . . —60 to —100 v
| Dark CURTENt . . .. ..ottt 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
(Approx.) . . ... 300:1

Lag — Per Cent of initial Value of Signal-Output
Current 1/20 Second After illumination is

RemovedP . ... .. .......c.0vivnennnnn 8 %
Limiting Resolution:
At center of picture .. ........ W e 700 TV lines
At corner of picture . . . ... ... ... 600 TV lines
Amplitude Response to a 400 TV Line Square-
Wave Test Pattern at Center of Pictured . . .. .. 40 N

Sensitivity to Tungsten Light Source”

|
‘ Conditions
Faceplate |ltlumination (Highlight! . ., ....... 0.1 ImMt2
‘ (c)
Performance
‘ SeNsitivity .. ... ....iuinen.n. rode § 4350 pA/Im
Typical Signat-Output Current$:t _ ., . ... .... 665 nA
5 Sensitivity to Visible Light¥
Conditions
Itumination from 28540 K Light Source Incident
on Infrared Absorbing Filter (Highlight) . ... .. . 03 Imfft?
{tc)
| Performance
‘ Sensitivity . .. ....itieneen.n , p——— ... 910 HA/\m
| Typical Signal-OQutput Current$:t . . .. ... ... 350 nA
| Sensitivity to Infrared Light¥
Conditions
Illumination from 28540 K Light Source Incident
on Visible Absorbing Filter (Highlight) .. . .. ... 1.0 Im/f2
{fc)
Performance
Typical Signal-Output CurrentS:t . .. ... ... .. 540 nA

(R components P



4532, 4532A

SPURIOUS SIGNAL TEST PATTERN

x

FIGURE 1

D = Active Target Diameter

H  — Raster Height (4 x 3 Aspect Ratio)
Zone1 — Diameter = H/2, Area = 15%
Zone 2 — Diameter = H, Area ~ 45%
Zone3 ~ 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 | for type 4532A and in Table I 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.

| Electronic DATA 2
m@ Components



4532, 4532A

—
Table | — Type 4532A
Blemish Size Zone 1 Zone 2 Zone 3
(Equivalent Allowed Spots | Allowed Spots |Aliowed Spots
TV Lines) White Black White Black |White Black
Over 6 0 0 ] 0 0 0
Over 4 (1] 0 0 1 ] 3
Over 1 [¢] 2 7 2 9
1 or smaller 0 w 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 smud-
ged appearance.
‘r Table 1l — Type 4532
| Blemish Size Zone 1 Zone 2 Zone 3
(Equivalent Allowed Spots | Allowed Spots| Allowed Spots
TV Lines) White Black White Black |White Black
| Over 8 o o o o o o
‘ Over 6 Q 0 0 2 0 2
! Over 4 0 0 0 8 0 L
| Over 1 1 5 2 18 3 2
‘ 1 or smaller 5 - ’ * : =
1 *Spots of the size are allowed unless congentration causes a smud-
§ ged appearance.
8 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 tle output impedance is in the order of 100 megohms,
b Made by Cinch Manufacturing Company, 1501 Morse Avenue,
Elk Grove Village, IL 60007.
" —————
m@ Z)T-] Electronic DATA 3
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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

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, signat 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. (The 4532A and 4532 cannot be operated with
conventional vidicon automatic signal control circuits operating
on the target voltage )

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 coit.

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 bianking voltage on grid No.1.

m@ Electronic DATA 3
Components



4532, 4532A

Measured with high-gain, low-noise, 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 is taken as the ratio of the highlight video:
signal current to rms noise current, multiplied by a factor of 3.

For an initial signal-output current of 200 nanoamperes -and .at
recommended target voltage.

Amplitude response is the signat 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, thé
lerge-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 souree-is-a tungsten-filament lomp having a lime-glass en-
velope. The lamp is operated at a color temperature of 285490 K

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
8 signal error in proportion to the change in scanning velocity.

Defined as the component of the highlight target current after
the darkcurrent component has been subtracted.

With the same light source specified in footnote (r) except an
infrared absorbing filter (Schott Jena€’ KG-3, 5.5 mm thick,
available from Fish-Schurman Corporation, 70 Portland Road,
New Rochelle, NY 10802} is interposed between the light souroe:
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 (r) except an
infrared transmitting filter (Corning C.S. No0.7-56, 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 $Gme applica-
tions.

m@ Z)T_l Electronic DATA 4
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4532 4532A

T

WARNING
Faifure to observe the maximum dc

electrode voltage ratings

can drastically reduce the life expectancy of these tubes.

When operated within ratings witl
flection-focusing coil assemblies, th

h the recommended de-
e 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 o

btained 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

3-11/18

FOCUSING COIL
_~—— SEE NOTE

ALIGNMENT
con

V8 —=
'FIGURE 2

Pin 1—
Pin 2—
Pin 3—
Pin 4—

TARGET
c_ S

Pin 5—
Pin 6—
Pin 7—
Pin 8—
Flange—

DIRECTION OF LIGHT:
INTO FACE END OF TUBE

SME

HORIZONTAL AND
VERTICAL DEFLECTING
CoiLs

Note: Cross-hatching indicates wound portion of focusing coil.

TERMINAL DIAGRAM (Bottom View)

Heater

Grid No.1

Grid No.4

Internal Connection—
Do Not Use

Grid No.2

Grid No.3

Cathode

Heater

Target

Short Index Pin — Internal Connection —

Make No Connection

e
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DATA 4



4532, 4532A

DIMENSIONAL OUTLINE

1.125% .01

(28.58 % 2g) 8
8,50+, ;
DIA. (2.

Il

MASKEO PORTION
OF FAC|
(NOTE 1)

TARGET

050
¥ FACEPLATE
[(1.27) AGHE ?/ ME TAL
¥ 4 FLANGE

v
7S J_ |
(4.45) ,
| e —1.020 +939
(2590 2 78)
g DIA. .
6.250
2.125%
(158.7
£3.8)
g
]
“——— gASE
JEDEC NoES-I
[

‘ 92Cs-122%1R2

Note 1~ Straight sides of inasked 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",

Note 3 — Optical distance {from faceplate front to target piane) =
0.113" + 0.02". This distance is the nominal faceplate
thickness of 0.94" divided by the index of refraction of
Corning N0.7056 glass (1.487} plus the space between
the inner surface of faceplate and the nominal target focal
plane {0.05"}.
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4532, 4532A

—
TYPICAL LIGHT TRANSFER CHARACTERISTICS
ILLUMINATION UNIFORM OVER TARGET AREA
SCANNED AREA OF TARGET - /2" x 3/8"
FACEPLATE TEMPERATURE = 30°C APPROX
TARGET VOLTAGE : 8 VOLTS
- - AT_ T - = ~
HH+ . — o
e BilNSRmE
s L1
.
agus ) 4 ~
H |
ﬁ\ [{1]
- - - -+ — D—
ARG — A LY.
& L +++++ + (=3
NN HHTT ) « & |
N o " z
. I S
> I .
N % % N 3
N ), s} N q - w
N N\ ©- D
N N5, o |
NG % %t ¢ = &
- :_.—‘ f‘b,p w E
—+H ! z
¥, A 3
ne N | 3
SN . 2
"0 Z
(N w
X v b
"
25C2) 21
13ESES — < : 3
- x
144 < -
3
b4
—H ~
”
°
1 Biae ®
+ ] “w
s & <
~
L 4
°
-IQD o - ~ 'éﬂD o < N 9 o - ~ -
SIGNAL OUTPUT —— NANOAMPERES Lol
i
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4532, 4532A

— e

TYPICAL RCA TYPE V SPECTRAL RESPONSE CHARACTERISTICS

f ; | ]

g N
[ 4
| %f
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| ]
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| §E s == ! HH
| €3 W
‘ 3, ] LTS |
IOUANTUM NJ \
El \
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‘ 400 800 800 700 800 900 1000 1100 1200

WAVELENGTH — NANOMETERS
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4532, A532A

—e
TYPICAL RCA TYPE V SPECTRAL RESPONSE CHARACTERIS-
TICS AS MODIFIED BY THE FILTER CHARACTERISTICS OF
FIGURES 3 AND 4
{A) TYPE v WITH KG-3 FILTER. 55 mm THICK. i
{B) TYPE Vv WITH CORNING C.S. No.7-56 GLASS FILTER
1.0
: : 1 *
8 1 T 1
N i
g . i 4
H 4 |
z sy
2 2 Lot ‘r— .’N\.A [
4 T \
o il [N
: 0. I H
(=] B 1
e
T * ¢
é 3 i ; . : 11
“ L AN o
- o | e
'
™ | LN
300 500 700 900 1100
WAVELENGTH — NANOMETERS e
TYPICAL TRANSMISSION OF SCHOTT (JENAER) KG3 INFRA-
RED ABSORBING FILTER, THICKNESS: 5.55 MM
5 yuEng
1723
%] T 70
=
[%2]
z v
Bt e
@ pess
=
w renmw
¢ ies:
g T
Z ruans
w
=)
[ 1
¥ : o
ot EaE e e S Y
300 400 500 700 B00 900
92LS —2994R 3
FIGURE 3 WAVELENGTH —— NANOMETERS
<
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4532, 4532A

TYPICAL PERSISTENCE (LAG) CHARACTERISTICS

SCANNED AREA OF TARGET = 1/2"x3/8"
FACEPLATE TEMPERATURE = 30°C APPROX.
TARGET VOLTAGE = 8 VOLTS

I¥
a3
T

100
| :
90
80 =
w SIGNAL CURREN
3 CURVE NANOAMPERES
3
>
- k{ A 25
3 8 50
3 c 100
£ 0 200
5 &0 E 500
£ :
¥ =
B 50
= H
3 40 H
o o ]
3 e 1
£ T
2 3 ¥ ¥ :
£ ¢ :
¢ i s,
J 20F =+ e
; H 8 L/ :
o 1> _h : .
[ 2, S22 SS7a~1d Jpatkzs: 1
i oses $
10| G F . - :
H Y
3
o 50 100 150 200 250 300
TIME AFTER ILLUMINATION IS REMOVED — MILLISECONDS
92LM — 2992R|
——
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4532, 4532A

TYPICAL TRANSMISSION OF CORNING C.S. NO. 7-56 (2540
GLASS) VISIBLE ABSORBING FILTER

T

PERCENTAGE TRANSMISSION
]

o b cdsed]
700 800 900 (000 (100  i200 1300

WAVELENGTH — NANOMETERS
FIGURE 4 —

eiiil

e
ssees s

T e e e —————
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4523, 4524, 4525

DIMENSIONAL OUTLINE
4525

8.25 .06 DIA,
E;§§:B%EF 4.38 MIN. DIA '———————1 ézﬁzgi
™~ L |

6.78
A9
1 7.69
J42 BULS A%
2.00 .06 DIA,.—» - —
BASE
JEDEC No. B14-38 [ |
]
1
2.3 MAX.
" pa — "
92CM~il1a8R2

DIMENSIONS IN INCHES

Center line of bulb will not deviate more tham 2° in amy
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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4523, 4524, 4525

Typical Time Resolution Characteristics
4523

DYNODE No. I-TO-CATHODE VOLTS = 1/6 E
EACH SUCCEEDING DYNODE-STAGE VOLTS = I/12 €
ANODE-TO-DYNODE No. 10 VOLTS = /12 E
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.
PHOTOCATHODE IS FULLY ILLUMINATED.
o7 I —F IF
e T
T+ ZMNSIT TIME el
8 —
e =
‘ g Qr_._ i EimEEE
e 1T
| = 1
E . RISE
1 3 \‘\ISE TIME
D_. \~ |
" S I — T T T 1+ F ot
8 1000 1500 2000 2500

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92CS-12309

Typical Time Resolution Characteristics
4524

DYNODE NO. I-TO-CATHODE VOLTS=1/6 E

EACH SUCCEEDING DYNODE-STAGE VOLTS=I/I12E

ANODE -TO-DYNODE NO. 10 YOLTS=1/]2 E

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.
HOTOCATHODE IS FULLY ILLUMINATED.
| 0 =2 e
| o ! IEN
‘ RANSIT 11pe
8

‘ 8 - —

z
| S

S e

0w
|
|
i ==

[ —

| \4 RISE Tipme
| —
| 16° T
| 800 1000 1800 2000 2500
| SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
| 92L5—1054
- S _ e
‘
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4523, 4524, 4525

Typncol Time Resoluzhon Chorocfenshcs
4525

OYNODE No.l-TO ~CATHODE VOLTS =1/6 E

EACH SUCCEEDING DYNODE - STAGE VOLTS:I/IZ E

ANODE —TO—DYNODE No.I0 VOLTS =112 E

FOCUSING ~'ELECTRODE VOLTAGE DS ADJUSTED TO THAT VALUE BE-
TWEEN 50 AND 100 PER CENT OF DYNODE No. POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURREN

P“OTOCATHODE IS FULLY ILLUMINATED.

?[ T T
— TRANSIT Ty
———
|67 ] '*M'iﬁ
@ e = 1 ==
z [ _ + -
t 30 G
[¥]
8 .
| |
! ST ISE Time
— s S
g ‘ |
800 1000 1500 2000 2500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92CS 12303

Typical Characteristic of Output Current

as a Function of Dynode-No.5 Volts
4523 4524 4525

DYNODE No.|-TO~CATHODE VOLTS » 200

VOLIEGPEERIOSgCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-No.5
S =

ANODE-TO-DYNODE No.l0 VOLTS = 100

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE No.l POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURRENT.

ANODE IS AT GROUND POTENTIAL.

100} — —

E y ~
Y 7 \
/

TN
L ed—

L3

3
—

RELATIVE ANODE CURRENT
@0

~
= o
‘\
A

é-

=700 -600 =500 -400
DYNODE No.5 VOLTS (REFERRED TO ANODE)
92CS-11078R)

RADIO CORPORATION OF AMERICA DATA 7
Electronic Components and Devices Harrison, N. 1. 2-67




4523 4524 4525

Sensitivity and Current

Amplification Characteristics
4523 524

DYNODE NQ I-TO-CATHODE VOLTS = 1/6 E
EACH SUCCEEDING DYNODE “STAGE VOLTS - 112 E
ANODE -TO-DYNOOE NO. (0 VOLTS = 1712 E
FOCUSING ELECTRODE VOLTAGE 15 AGJUSTED TO THAT VALUE
ETWEEN 50 AND 100 PER CENT OF DYNODE-NQ.1 POTENTIAL
(REFERRED % N 0T WHICH PROVIDES MAXIMUM ANODE
CURRENT.
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| 4523, 4524, 4525
Sensitivity and Current
Amplificaﬁor.\‘sz(gharacterisﬁcs

e Sl Y e
T OLTS= I /1
ANODE -TO- BYNODE NO I3 VoL TSC 1se " /12 E
FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED T THA VAL
| BETWEEN 50 AND 100 PER CENT OF DYNODE NO.| POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
| CURRENT,
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4523, 4524, 4525

Typical EADCI and Anode Dark
Current Chggocferisﬁcs
Y

Lumgous SENSITIVITY IS VARIED BY ADJUSTMENT OF THE SUPPLY
VOLTAGE (E)
DYNODE NO. {-TO- CATHODE VOLTS =1/6 E
EACH SUCCEEDING DYNODE—STAGE VOLTS:1/12E
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.| POTENTIAL
s:%ERFREERNRTED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
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

— Typlcal EADC| and Anode Dark
Current Cl&gzll"acfenshcs

LUMINOUS SENSITMITY IS VARIED BY ADJUSTMENT OF THE SUPPLY
VOLTAGE (E).
DYNODE' NO. 1-TQ- CATHODE VOLTS =1/6 £
EACH SUCCEEDING DYNODE—STAGE VOLTS=i/I2 E
FOCUSING —ELECTRODE VOLTAGE 1S ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.| POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
LIGHT SOURCE IS A TUNGSTEN=-FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2870°K.
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4523, 4524, 4525

| .— e -
| Typical EADCI and Anode Dark
| Current Chorocteristics
\ 4525
; LUMINOUS Est(-:N)sn'wn'v IS VARIED BY ADJUSTMENT OF THE SUPPLY
| Vi
| DYNODE NO. I-TO- CATHODE VOLTS = /6 E
| EACH SUCCEEDING DYNODE=—STAGE vous-mze
| ANODE -TO-DYNODE NO. 10 VOLTS = [ /12 E
| FOCUSING- EL ECTRODE 'VOLTAGE IS ADJUSTED TO THAT VALUE
‘ BETWEEN 50 AND 100 PER CENT OF DYNODE NO.| POTENTIAL
| (REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
LIGHT SOURCE IS5 A TUNGSTEN-FILAMENT LAMP OPERATED AT A
| OLOR TEMPERATURE OF 2870°K.
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4523

CATHODE-TO-DYNODE-NO.| VOLTS = 430

EACH SUCCEEDING DYNODE-STAGE VOLTS=142

ANODE -TO~-CATHODE VOLTS=|850

FOCUSING— EL ECTRODE VOLTAGE !S ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.1 POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURRENT

DASHED PORTION INDICATES LOCATION OF SINGLE PHOTOELECT-
RON PEAK_ THIS PORTION OF CURVE WAS OBTAINED WITH

PHOTOCATHODE FULLY ILLUMINATED BY A TUNGSTEN-FILAMENT

LAMP OPERATED AT A LOW COLOR TEMPERATURE. DARK PULSES

sug

SOLIE-LINE%ORTION INDICATES DARK-PULSE SPECTRUM.

TUBE TEMPERATURE = 22°C.

ONE -PHOTOELECTRON PULSE HEIGHT =8 COUNTING CHANNELS

INTEGRATING TIME CONSTANT = 10 ps, (Ri-100kfl, C=100pF),
2
IO‘
8
Sl X
4
o 2 7H
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PULSE HEIGHT-PHOTOELECTRONS
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4523, 4524, 4525

Typical Dork Pulse Spectrum

CATHODE - TO -DYNODE - NO. | VOLTS » 430

EACH SUCCEEDING DYNODE-STAGE VOLTS=142

ANODE - TO-CATHODE VOLTS - {850

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.|POTENTIAL
(CRUFRFEERNRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE

Rl

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 SUBTRACTED.

SOLID=LINE_PORTION INDICATES DARK—PULSE SPECTRUM.

TUBE TEMPERATURE =22°C

ONE- PHOTOELECTRON PULSE HEIGHT = 8 COUNTING CHANNELS.

INTEGRATING TIME CONSTANT =10 p s, (R =100 kn,C=100pF).

el
> .
E =5%10 cpm

Photoslectron

4

" s
v -
V4

V4

COUNTS PER MINUTE PER CHANNEL

s » V! XY V) s
4 6 8 10 2
PULSE HEIGHT-PHOTOELECTRONS
92LM-1615
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4523 4524 4525

— e —

Typical Dark-Pulse Spectrum
4525

CATHODE-TO-DYNODE —~NO. | VOLTS=430
EACH SUCCEEDING DYNODE —STAGE VOLTS=(42
ANODE ~ TO-CATHODE VOLT S=1850
FOCUSING-ELECTRODE VOLTAGE 1S ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE-NO.| POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE

CURRENT.
DASHED PORTION INDICATES LOCATK)N OF SINGLE PHOTOELECTRON

AK. THIS PORTION OF VE WAS OBTAINED WITH PHOTOCATHODE
FULLY ILLUMINATED BYATU INGSTEN—FILAMENT LAMP OPERATED AT

A LOW COLOR TEMPERATURE. DARK PULSES WERE SUBTRACTED
SOLID—-LINE PORTION INDICATES DARK-PULSE SPECTRUM

TUBE TEMPERA TU RE=22°C
ONE- HOTOELECTRON PULSE HEIGHT=8 COUNTING CHANNELS.
lNTEGRATING T|ME CONSTANT=10p 8, (R, =i00 kn C=l00pF).

\
\

1

=15 X IO"’c pm
1 Photoelectron

COUNTS PER MINUTE PER CHANNEL

) 2 4 3 8 w8 &
PULSE HEIGHT—PHOTOELECTRONS g\ s 765
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4523, 4524, 4525

Typlcal Effect of M;g:;flc Field

on Anode Current
U523

DYNODE No.I1-TO-CATHODE VOLTS = AS INDICATED

EACH SUCCEEDING DVNODE-STAGE VOLTS =25

ANODE-TO-DYNODE No. 10 VOLTS = i25

FOCUSING ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE No. ! POTENTIAL
(‘l:?EFERR.FD TO CATHODE) WHICH PROVIDES MAXIMUM ANODE

URRE

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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RELATIVE ANODE CURRENT
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Typical Effect of Magnetic Field

on Anode Current
4523

DYNODE No. 1-TO-CATHODE VOLTS = AS INDICATED

EACH SUCCEEDING DYNODE-STAGE VOLTS = 125

ANODE-TO-DYNODE No. {0 VOLTS = (25

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 FULLV ILLUMINATED BY A POINT LIGHT SOQURCE
POSITIONED APPRO FOOT FROM CENTER OF TUBE FACE.

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE.
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4523, 4524, 4525

B T?pEGIVEfEd of Magnetic Field
on Ano;:!szeu Current

DYNODE No.|-TO-CATHODE VOLTS=AS INDICATED
EACH SUCCEEDING DYNODE-STAGE VOLTS=150
ANODE-TO-DYNODE No.l0 VOLTS=(50
FOCUSING—~ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN 50 AND I00 PER CENT OF DYNODE No.! 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 MagnetiE—Field
on AnoglsguCurrenf

DYNODE No.l-TO-CATHODE VOLTS:AS INDICATED

EACH SUCCEEDING DYNODE-STAGE VOLTSs#125

ANOOE-TO-DYNODE No.1O VOLTS#I25

FOCUSING-ELECTRODE VOLTAGE 1S ADJUSTED TO THAT VALUE
BETWEEN 50 AND (00 PER CENT OF DYNODE No.| POTENTIAL
(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM
ANODE CURRENT.

PHOTOCATHOOE FULLY ILLUMINATED BY A POINT LIGHT SOURCE
POSITIONED APPROX. | FOOT FROM CENTER OF TUBE FACE.

MAGNETIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE.

RELATIVE ANODE CURRENT
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4523, 4524, 4525

TypicaI-Eff;ct of Magneﬁc_Fieg
on Ano?‘%sCurrent

DYNODE No.I-TO-CATHODE VOLTS=AS INDICATED
EACH Sl:erCEEDING DYNODE ~ STAGE VOLTS=I25

ANOD 0—DYNODE No.lO VOLTS =
FOCUSING ELECTRODE VOLTAGE |S ADJUSTED TO THAT VALUE
N 50 AND 100 PER CENT OF DYNODE No.l 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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MAGNETIC FIELD INTENSITY — GAUSS
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Typical Effect of Magnetic Field
on Anode Current

DYNODE Na.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
WEEN 50 AND 100 PER CENT OF DYNODE No.! POTENTIAL
(REFERRCEUD TO CATHODE) WHICH PROVIDES MAXIMUM

DE RRENT,
PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE

POSITIONED APPROX. 1| FOOT FROM CENTER OF TUBE FACE.
MAGNETIC FIELD PERPEND!CULAR TO MAJOR AXIS OF TUBE.
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4523, 4524, 4525

Spectral Energy Distribution of 2870°K Light
Source After Passing Through Indicated Filter
4523 4524 4525
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
2
| 100
| . e A
‘ \
[ ]
| / \
| AR
i \
| g 2 / ;
| 2
o
>
| &
| &
B e |
| g’ / |
\ : i ‘\
‘ /
]
] : \
‘ o I \
| /
/ |
/ \
/
] I
3000 3500 4000 4500 3000
WAVEL{NGW—ANGSWOMS 92CM—1108IRI
RADIO CORPORATION OF AMERICA DATA 14
Electronic Components and Devices Rarrison, N. ). 2-67



4523, 4524, 4525

Typical Spectral Response Characteristics
4523 4524
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| 4523 4524 4525

Typical Specfrol Response Characteristics

|
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4536

Image Orthicon

4-1/2-Inch Diometer 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 orDC). . . . .. .. B83110% v
Current . ...« ...... 0 op 3 B 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 . ... .... FAT s s e e S$-10

Wavelength of Maximum Response . 4500 £ 300 angstroms
Photocathode, Semitransparent:
Rectangular image (4 x 3 aspect ratio):

Useful sizeof ...... 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.

FocusingMethod ................... . « . Magnetic
Deflection Method .......¢....vv0. ... .. Magnetic
Overall Length. . ........ 19.375 in (492 mm) 1 0.310 in
Greatest Diameter of Bulb. 4.500 in (114 mm) £0.094 in
Envelope Terminals .. .. ... o0 vt v i i v e i v enn 3
EndBase ........ . Small$Shell Diheptal 14-Pin Base

(JEDEC Group 5, No.B14-45)
Socket . . «+.4s+. Cinch Part No.3M14, or equivalent
Operatmg Posmon .. .. 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.) ............ 0 o 231b (993 @)
Minimum Inside Diameter of

Deflecting Coil .. ... .ol oh M B 3.2 in (81 mm)
Deflecting-Coil Length . ......... 7in (178 mm)
Focusing-Coil Length . .. ........ 15in (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

m@m Electronic DATA 1
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4536

ABSOLUTE MAXIMUM AND MINIMUM RATINGS

| Operating 'l‘emperature:h
| Any part of bulb . . . .. ovowaw 65 max. %G
Of bulb at large end of tube
{Image section) ......... 35 min. °c
‘Femperature Difference:
Between image section and any pert
of bulb hotter than image
section. . ...... o o ) e 5 max. °c
Photocathode:
Illumination . .....00000.. 50 max. v 2
(footcandles)—538 lux
Voltage . . cweea@iis @ ® « aoe - —700 max. v
Grid-No.6 Voltage. . .« « v oo v+ ~700 max. v
Target Voltage:
Positive value . . v« e e v a0 v o a0 sans 10 max. v
| Negative value. . . . c v v ev v v as v as 10 max. v
i Field-Mesh Voltage€ . ... .. mAsla i ae 30 max. \'4
| Grid-No.5 Voltage. . . . « o+ vnvevss.. 300 max. A\
Grid-No.4 Voltage. . . . ....... e sess 350 max. v
Grid-No.3 Voltage. . . .. 11l v ees 400 max. v
Grid-No.2 & Dynode-No.1 Voltage veaes 350 max. v
Grid-No.1 Voltage:
Negative bias value ............ 125 max. v
Positive bias value . ......000¢.. 0 max. v
Voltage Between Consecutive
Dynodes . . ............ v eess. 350 max. \'A
Anode-Supply Voltage . . ........... 1650 max, v
Peak Heater-Cathode Voltage:
Heater negative with respect
to cathode. . ........ veseees 125 max. v
Heater positive with respect
tocathode ............ ™ 10 max.
TYPICAL OPERATING VALUE.\')d
Heater Voltage . .......... cirie.. 6.3 v
Photocathode Voltage . ... .. 0 E e O = v
Grid-No.6 Voltage (Image Focus)
Approx. 70% of Photocathode
Voltage® ........ ‘ . =370 to —470 v
Target Voltage Above Cutoff’ Adjusted as required
Field-Mesh Voltage® . . ... ... . 15 to 25 v
Grid-No.5 Voltage (Decelerator) . . 40 A\
Grid-No.4 Voltage (Beam Focus) . 70 to 90 \'
DATA 1
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Grid-No.3 Voltage¥ . .. ....... 250 to 275 Y
Grid-No.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 Voltage” . .. .. T 800 v
Dynode-No.4 Voltage ........ 1000 v
Dynode-No.5 Voltage® . . ... ... 1200 v
Anode Voltage . . . ......... . 1250 v
Recommegded Target Temperature
Range™ ... ............. 85 to 45 °c
Peak-to-Pesak Blanking Voltage . . 8 v
Field Strength of Focusing Coil:i
At center of scanning section
(Approx.) ......... & 80 G
In plane of photocathode
(Approx.) . ........ Ty 120 G
Field Strength of Alignment Coil . Oto3 G

PERFORMANCE DATA

With 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. . ... 18 100 uA
Ratio of Peak-to-Peak Highlight

Video-Signal Current 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 . .. .. hel & 0.052 Im/ft2

(fc)

Amplitude Response at 400 TV Lines

per Picture Height (Per cent of

large-area black to large-area

white)™. ... ........ ve.e.. 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 %

m@ Electronic DATA 2
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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.

€ With respect to grid No.4.

d With the 4536 operated in an RCA MI-857770-A1 deflection
assembly, or equivalent, and at fixed photocathode voltage.

® Adjust for optimum focus.

f The target supply voltage should be adjustable from —b5 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.

=

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.

M Measured with amplifier having flat frequency response.
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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.

8. Open 'lens before voltages are applied to the 4536.

Here are 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

- Dimensions in Inches (mm)

4.
i ,
188 _
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DIHEPTAL

14-PIN BASE

b ¥ DETAIL OF ENVELOPE
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—

SMALL-SHELL DIHEPTAL 14-PIN BASE

Pin
Pin
Pin

*Pin

Pin
Pin
Pin
Pin

: Heater

: Grid No.4

: Grid No.3

: Internal Connec-
tion — Do Not Use

: Dynode No.2

: Dynode No.4

: Anode

: Dynode No.5

a0 N =

® = oo

ENVELOPE TERMINALS

Terminal over Pin 2: Field Mesh
Terminal over Pin 4: Photocathode

BASIC LIGHT TRANSFER CHARACTERISTIC

Terminal on side
of envelope

Pin 9: Dynode No.3

Pin 10: Dynode No.1,
Grid No.2

Pin 11: Internal Connec-

tion — DoNot Use

Pin 12: Grid No.1
Pin 13: Cathode

Pin 14: Heater

opposite base key: Grid No.6

Terminal over Pin 9: Gi

rid No.5

Terminal over Pin 11: Target

b4

HIGHLIGHT ILLUMINA TION ON PHOTOCATHOOE — FOOTCANDLES

1004/ || LUMINATION: TUNGSTEN LIGHT, HE i
& DAYLIGHT, OR NHITE FLUORESCENT. [I— 111111 Ht
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|
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4536

TYPICAL SPECTRAL SENSITIVITY CHARACTERISTIC

FOR EQUAL VALUES OF INCIDENT RADIANT POWER
AT ALL WAVELENGTHS.
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-

Vidicon
1’-Diameter, Magnetic Focus and Deflection
Vidicon for Signal-Storage Applications

GENERAL
Heater, for Unipotential Cathode:

Voltage (ACorDC) ... . vyt eveee.. 63+10% V

Current at 6.3 volts . .. ..o vnn e 0.1 A
Direct Interelectrode Capacitance:?
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 .....¢.cccveeeeeeess. Magnetic
Deflection Method ... .:ecenvseeess.... Magnetic
Overall Length ......ccc00e2.+ 6.250in#0.125 in
Greatest Diameter. « « « « « v e o0 ss.. 1.125in £ 0.010 in
Bulb . . Greir 506 i e NEhe) 2488l o o o ols s sialel e . T8

Base Small-Button Ditetrar 8-Pin,
(JEDEC No.E8-11)

Socket .......... CinchP No.54A18088, or equivalent
Deflecting Yoke-Focusing Coil- 0
Alignment Coil Assembly ., . . Cleveland Electronics®’¢

. No.VYFA-355-2, orequivalent
Operating Position . ... .................... Any

Weight (Approx.) .. ... ¢ccviitecnsineees. 202

ABSOLUTE-MAXIMUM RATINGS
For scanned area of 5/8" x 5/ 8"

Grid-No.4 Voltagef . .. .......... ... 1000 max. V
Grid-No.3 Voltagef . ............... 1000 max. V
Grid-No.2 Voltage . . . . ¢ e o v e o v nenen 350 max. V
Grid-No.1 Voltage:
Negative bias value . . . ... .. ...... 150 max. V
Positive bias value . . . ........... 0 max. V

m@m Electronic DATA 1
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4542

Peak Heater-Cathode Voltage:
Heater negative with

respecttocathode . . . .. .....c. . 125 max. V

Heater positive with
respect to cathode . . . .. .. .. .. 5 oP

10 max. V

Target Voltage .. ......0c000eveees 100 max. V
Dark Current . . ... .cci0eosossvoss 0.25 max. pA
Peak Target Current® . .....,..ss... 0.75 max. pA

Faceplate:

Mlumination® . .....e........... 5000 max. fc

Temperature .. ... .¢0000000000«

TYPICAL OPERATION AND PERFORMANCE DATA

For scanned area of 5/8" x 5/8"
Faceplate temperature of 30° to 359 C
and Standard TV Scanning Rate

71 max. °C

m@m Electronic
Components

Grid-No.4 (Decelerator) Voltage‘ PETT TR ] v
Grid—No.3éBqam—Focus Electrode)

Voltage ............. R rLErT Y 450 v
Grid-No.2 (Accelerator) Voltage ...... 300 A\
Grid-No. 1 Voltage for Picture

Cutoffl ...... veeeasesse -45t0-100 v
Average ‘‘Gamma’’ of Transfer

Characteristic for Signal-Output.

Current Between 0.02 uA and

02uA. .. ... ... ..... c-ampoes N,

Visual EqulvalentkSIgnal-to-Nmse
Ratio (Approx.)* .. ......... e w . 300:1
Lag~Per Cent of Initial Value of
Signal-Output Current:™
1 second after illumination
isremoved . .. .......... ... 45t065 %
‘ 15 seconds after illumination

isremoved . .. .......... SN 10 min, %
‘ 30 seconds after illumination

isremoved . .. ..... o 10 max. %
| Minimum Peak-to-Peak
| Blanking Voltage:

When applied to grid No.1 . .. .... b S 75 v

When applied to cathode .. ... "l 20 v

| Limiting Resolution:

| At center of picture , ,....... .... 1000 » TV
ines

Lo
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Amplitude Response to a 400
TV Line Square—Wave Test

Pattern at Center of Picture”™ . . .. . v 60 %
Field Strength at Center of

Focusing CoilP . . . . ... crieeen. D2%4 G
Peak Deflecting-Coil Current:

Horizontal . .....oc0vvenvenso. 225 mA

Vertical ........ o oot A A o @5 % 41 mA
Field Strength of Adjustable

Alignment Coilq . . . ... sesvsee-.0tod G

High-Sensitivity Operation —
0.1 Footcandle on Faceplate

Faceplate Illumination

(Highlight) . . ...... pigadseqen B fe
Target Voltage™® . . . . .+ o c oot 15 to 65 v
Dark Current! . ....,.cecvvev..ss 0.02 HA
Signal-Output Current:"

Typical ) ik 1 aae i A2, uA_

Minimum . ,,..c%c0.0... veesae 0,15 pA

@ 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.

€ Made by Cleveland Electronices 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
6710 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.

m@m Electronic DATA 2
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h For conditions where *‘white light”’ is uniformly diffused
over entire tube face.

i With no blanking voltage on grid No.1.

k 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 0.20 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-
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.

9 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 ite axis is coincident
with the axis of the tube, the deflecting yoke, and the
focusing coil.

f 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.

* The deflecting circuits must provide extremely linear scan-
ning for good signal reproduction because both dark current
and signal are proportional to scanning velocity.

Y Defined as the component of the highlight target current
after the dark-current component has been subtracted.

b
\
]
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| ZONE 1|

7/ 7, / v/ /
y 7/ ZONE 2

fj—— t —=i  ozs-2%83

This test is performed using a uniformly diffused
white test pattern that is separated into two zones as
shown in Fig.1. The target is adjusted to provide a dark
current of 0.1 uA with no light on the vidicon face-
plate. The test pattern shown in Fig.l, is then focused
on the vidicon faceplate and the iris is opened to pro-
vide a total target current of 0.4 pA (signal current of
0.3 wA). 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 pA peak signal amplitude to consti-
tute a reject item.

Table 1 For scanned area of 5/8" x 5/8"

Equivalent
Number of Zone 1 Zone 2

Raster Lines Allowed Spots Allowed Spots

over 4 0 ,
4 but not ny
. . Number
including 3 1 ! Allowed
3 but not Under 4 TV
including 1 4 Lines (Max.)
1 or less ]
Minimum separation between any 2 spots greater than 1 raster

line is limited to 16 raster lines.
B3pots of this size are allowed unless concentration causes
a smudged appearance.
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- N, PULUDING, ARD ALTONMENT COMFONENTSY
To obtam minimum beam—lan ding error

i gl
i 2 FOCUSING COIL
| SEE NOTE

@a—=—— ALIGNMENT
coi.

HORIZONTAL AND

D r VERTICAL DEFLECTING
[ ] : coiLs
| I.. 3 J.— 2! _.I L_ 3 _.l
‘ 4 2 4 92CS-i2242RI

Note: Cross-hatching indicates wound portion of focusing coil,
DIMENSIONAL QUTLINE-Dimensions in Inches (mm)

$
1.125% 010
8351 .035 MASKED PORTION
‘ RESOXB)  Giars a9y of Face
050
I(u.z'n ';ACEPL :/ METAL
4 TARGET
; FLANGE
TS
(4.45)
+.030
.—k [ 1020 _g3g
| +76
(259 _ 18
DIA.
’
Note 1: Straight sides of
2;.2252 masked portions
(;5:.';5; are parallel to
| . the plane passing
l‘ 2 through tube axis
‘ and short index pin.
i Note 2: Faceplate glass is
Corning No.7056
| BASE — having a thickness
| Jeoke of 0,094" + 0.012",
| =
|

92C€S5-12251Rt
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TERMINAL DIAGRAM (Bottom View)
Pin 1: Heater Ic TARf ETGZ Flange: Target
Pin 2: Grid No.1 Short Index Pin —
Pin 3: Grid No.4 64 63 Internal Connec
Pin 4: Internal tion —Make No
Connection — Connection
Do Not Use
Pin 5: Grid No.2 ¢,(2)
Pin 6: Grid No.3
Pin 7: Cathode
Pin 8: Heater

K
DIRECTION OF LIGHT:
INTO FACE END
Vi OF TUBE
! SHORT PIN

TYPICAL RANGE OF PERSISTENCE CHARACTERISTICS
INITIAL HIGHLIGHT SIGNAL - OUTPUT MICROAMPERES s 0.2
SCANNED AREA OF PHOTOCONDUCTIVE LAYER =5/8"x 5/8"
DARK CURRENT (MICROAMPERES)= 0.02
FACEPLATE TEMPERATURE = 30°C APPROX,
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RANGE OF DARK CURRENT

SCANNED AREA OF PHOTOCONDUCTIVE LAYER= 5/8" X 5/8"
FACEPLATE TEMPERATURE = 30° C APPROX.

|

1

e

»

DARK CURRENT - MICROAMPERES

L

3 # 100
TARGET VOLTS 2L5-2887

5

LIGHT TRANSFER CHARACTERISTICS

\
|
| e
|

ILLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER. _

8 SCANNED AREA OF PHOTOCONDUCTIVE LAYER = 5/8" X 5/8° H
| 4| FACEPLATE TEMPERATURE = 30°C APPROX. H
| ﬂ STANDARD TV SCAN RATE H
)
| £ I 11 |
| o
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\ 4 ?q}" o2
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| 0.001 oot ol 10
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| 2.8 — 2018
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VARIATION OF TYPICAL PERSISTENCE CHARACTERISTICS
WITH CHANGES IN DARK CURRENT

i

INITIAL HIGHLIGHT SIGNAL- OUTPUT MICROAMPERES =0.2
| SCANNEO AREA OF PHOTOCONDUCTIVE LAYER = 5/8° X 5/8"
| FACEPLATE TEMPERATURE = 30°C APPROX.
‘ i
|
| :
|
|
| : :
| : e :
100
|
\
| i f s
| =
| 3
& :
§ : if{ CURVE A: DARK CURRENT = 0.10uA T
| § CURVE B: DARK CURRENT =0.02 wA  [iiH
;: : CURVE C: DARK CURRENT »0.005 uA [H
» | T
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| ? :
1 ' 3 1T
| 40 SN n
1 ; ¥
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| A HH f
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| 0 5 10 15 20 25 30
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92LM— 2613
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HORIZONTAL SQUARE-WAVE RESPONSE

PEAK (HIGHLIGHT) SIGNAL MICROAMPERES = 0.40 H
DARK CURRENT (MICROAMPERES)= 0.02 E
TEST PATTERN: TRANSPARENT SLANT—LINE BURST °
11 T T .
s I d
T 1
10015_ 2 +
=
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I(;’l o
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& & i
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. wd : I seasas
$5 F ¥ 5
. = 0 £ : T
' x 70 e t 1 T
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! I
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| :
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0 200 400 600 800 1000
TV LINE NUMBER
921LM— 2614

*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.

Radiant — mA/W
Spectral Luminous —
Response MHA/Im At 800 nm | At 850 nm
ERMAG6-1 175 6 1
ERMA12-5 200 1 12 5
ERMA20-12 | 225 20 12
ERMA25-15 | 250 . 25 15
General Data
Spectral Response . ....... §-20 with extended red response

+ 140 nanometers
Wavelength of Maximum Response . ... nanomete
— 70 nanometers

Photocathode:
Material .......... veeeese... N&-K-CsSb (Multialkali)
Minimum useful area ...... veeeas111em2(1.70in2)
Minimum useful diameter ........... 37.5 mm (1.47 in)
Image surface:
Shape ............ SOL s . b Qe Flat, Circuler
Material . ........... Bl IMWE SEATE Fiber-Optics
Fluorescent Screen:
Minimum useful area ........... .. 138 cm2(2.14in?)
Minimum useful diameter . ... ......... 42 mm (1.65 in)
Phosphor ............... veseeas .. P20, Aluminized
Fluorescence and phosphorescence . ... ... Yellow-Green
Persistence . ............. Medium to Medium Short
Image surface:
Shape ....cssascssasmsvenesovense Fiat, Circular
Material . ............ RR— 5 0 3 Fiber-Optics
FocusingMethod . .............coccvuunnn Electrostatic

m@ Z)T_] Electronic LGS
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Tube Dimensions:

Maximum overall length . ......... 12.028 in (302.51 mm)
Maximum diameter . . .. .. .. teee.. 37470 ( 95.10 mm)
Operating PosSition . . ... ... .. iivrarmeen e Any
Weight (Approx.) . ..........ccovnon 4 Ibs 8 0z {2.04 kg)
Maximum Ratings, Absolute-Maximum Values:
DClinput Voltage . ... .........vvvvevnvnn 7.0 ax, V
Ambient-Temperature Range:
NOR-Operating .. ........... ppp— .. -54%10+68°C
OPerating .. .......ccoveecsnnnnces 540 10 +52° C

Typical Performance Characteristics

Under conditions with 6.75 volts dc applied and at ah ambient tem-
perature of 22° C, unless otherwise noted.

Min. Typical Max.
‘Resolution:
Centerl® ... ........ 25 35 - Line-
Pairs/mm
EdgeC (Periphersl) ..... » 23 30 - Line-
Pairs/mm
Maximum Screen Luminsnce
(Brightness) See Figure 3 . . . - 140 - fL
Luminance Gain:9
A122°C ........ ... 3sx10%  8x10f ~ /e
At540C ........... 2.8x10% - - ffic
Equivalent Screen Back-
ground {nput:
Luminous® . .. ...... - - 2x10-11 Im/ecm?
Photocathode Sensitivity:
Radiant:
At470omf . ..., “ - 46x102 - AW
At 8000m .......,. 6x103 - - AW
At850n0m ......... 1x103 - - AW
Luminous® . ......... 1.75x104 2x104%  — Allm
Luminance Uniformity . . . . - - 3N
Modulation Transfer Function
(MTF):) (See Figure 4}
For 2.5 Line-Pairs/mm . . . 90 95 - %
For 7.5 Line-Pairs/mm . . . 56 60 - %
For 16 Line-Pairs/mm . . . 10 20 - %
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‘ Paraxiil image Magnification
\

(Cmx)k ..o 0.82 - 1.0

Edge Image Magnification™. 1.0 - -

Image Alignment” . . ... .. - - 0.06 in

Image Stability in 30 Sec- .

ondsP . ...... ... - - 0005 in

Distortiond . .......... -~ - 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.

i Table |

‘ Size of dark spots, bright spots, Number of dark spots,’ bright
streaks, or blemishes observed spots, streaks, or biemishes
at screen. Note 1 Ares”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 tess 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 8 0.76 cm (0.30)-
’ diameter circle concentric with the major exis 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”) -dismeter cir-
cle both of which are concentric with the major axis of

the tube.
Note 4 —Area '‘'C” is defined as the area bounded by a 3.0 cm

(1.2”)-diemeter circle and a 3.75 cm (1.47"}-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 environmenta! 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.

b 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."”

This minimum value applies at a distance of 11 mm from the
major {optical) axis of the tube.

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 1x10°5 to 3x10-5 footcandie.

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.

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 28549
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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| i 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+B
where W = maximum ilumination in white line

B = minimum illumination in black tine

Output image brightness i1s also a sinusoidal function of the dis-
tance across one direction of the pattern, and the output modu-
iation 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, nc:;
( Belmont, CA, using the specified procedure for that instrument.

k Pparaxial 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 ynder the same conditions as shown in footnote (k} except the
test points on the photocathode are separated by 32 mm.

N 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.

Q A second magnification value ([Emx} is obtained as stated in foot-
note {n) 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 = x 100
Cmx

m@ Z}T_l Electronic DATA3
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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 ilumination 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 Figurel.

While the gain of the typical 8606 falls rapidly at input il-
lumination levels above 10—3 footcandle and falls to unity
at approximately 102 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.

OIMENSIONAL OUTLINE DETAILS
DETAIL *B"
FIBER-OPTIC

DETAIL "A"
77¢. 008 0.0.

92LM-3603 w
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‘ DIMENSIONAL OUTLINE
|
DC INPUT
| TERMINAL
i SEE .
] DETAIL"A"
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d s 1
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| ¢
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1
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| - oo l
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Note: Dimension applies within 1’ of tube end.
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DIMENSIONAL OUTLINE

BOTTOM VIEW

OUTLINE DIMENSIONS

ENLARGED VIEW OF
RETICLE PATTERN

IDimen- Inches mm

B Min. Mox Min. Mox.
| 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 | 3.742Dia. | 3.747 Dia. | 95.047 Dia. | 95.174 Dia.

E | 2.095Dia.| 2.105Dia. | 53.213Dia. | 53.467 Dia.

F .237 .243 6.020 6.172

G 082 092 2,082 2.336

J .093 113 2.362 2.870
; K |3.737Dia.| 3.747Dia. | 94.92 Dia. | 95.10 Dia.
| M | 2950Dia.| 3.050 Diu. | 74.930 Dia. | 77.470 Dia.
| N 620 Dia. 630 Dia. | 15.748 Dia. 16.002 Dia.

o .120 Dia. | .123Dia.| 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 | 2.781Dia.| 2.791Dia.| 70.637 Dia. | 70.891 Dia.
‘ T | 2.979 Dia.| 2.994 Dia. | 75.666 Dia. | 76.047 Dia.
| U | 3.083Dia.| 3.098 Dia.| 78.308 Dia. | 78.689 Dia.
\' 3.245Dia. | 3.260Dia. | 82.423Dia. | 82.804 Dia.
| W | 3.297Dia.| 3.312Dia. | 83.743Dia. | 84.124 Dia.
| X | 3.500 Dia. | 3.520 Dia. | 88.900 Dia. | 89.408 Dia.
| Y 3.54 Dia. | 3.58 Dia. | 89.91Dia. | 90.93 Dia.

z .183 .193 4.648 4.902
| AA | 1.47Dia. - 37.5 Dia. =
: BB | 1.65 Dia. - 42 Dia. -

The dimensions in millimeters are derived from the basic inch dimien-
sions (1 inch = 25,4 mm)
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| RESPONSE TIME FOR SCREEN LUMINANCE (BRIGHT-
NESS) TO ADJUST TO INCIDENT ILLUMINATION

RESPONSE TIME IS THE TIME FOR SCREEN LUMINANCE TO DECREASE TO A
MINIMUM VALUE AND TO RETURN OR EXCEED INITIAL SCREEN BRIGHT
‘ NESS WHEN PHOTOCATHODE ILLUMINATION IS INCREASED FROM 5 x 10-4
FOOTCANDLE TO THE ILLUMINATION LEVELS SHOWN ON THE ABSCISSA

[ 1111}

15

"1

RESPONSE TIME SECONDS

/

| K / \
|

P

ol | |

w2 2 e 6 By 2 « 6 84 2 « 6840

| INCIDENT {LLUMINATION ON FACEPLATE FOOTCANDLES

‘ Figure 1 s

‘ BATTERY CURRENT AS A FUNCTION OF INCIDENT
ILLUMINATION

BATTERY CURRENT MILLIAMPERES

”

\ j9-82 4 68532 468,522 4 6852 480, « 88y,

‘ INCIDENT ILLUMINATION ON FACEPLATE - FOOTCANDLES
Figure 2 SR
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——
TYPICAL PHOTOCATHODE SPECTRAL RESPONSE

| CHARACTERISTICS
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SPECTRAL ENERGY EMISSION CHARACTERISTIC (JEDEC
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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 . ....c.v. 0000 0utnnnnnn See Figure 2
Wavelength of Maximuim Response .......... 400 + 50 nm
Cathode, Opaque ....... Potassium-Cesium-Antimony (Bialkati)
Minimum projected length® . . ... ....... 0.94 in (2.4 cm)
Minimum projected width® . ... ........ 0.31 in (0.8 cm)
Window . ............... - Lime Glass {Corningb No.0080),
or equivalent
Index of refraction at 436 nanometers. . ........... 1.523
Dynédes:
Substrate . .............cc00tiiiinnnaea... Nickel
Secondary-Emitting Surface . .......... Ceslum-Antimony
Structure ........ Circular-Cage, Electrostatic-Focus Type
Direct Interelectrode Capacitances {Approx.):
Anode todynodeNo.9 . .............. wee.r. 44pF
Anode to all otherelectrodes . ............... 6.0 pF
Maximum Overaii Length . . . ............ 3.10 in (7.8 cm)
Seated Length........., T g 9 s 2.. 255 in {6.48 cm)
Maximum Diameter .................. 118in{ 3 cm)
Bulb . i imb ik s 0 00.aute o oW T9
< T R Y S S e O O S 12-Pin Duodecar
Socket .......... . Cinch-JonesC No.12CS-M, or equivalent
Magnetic Shield ..... P D Olai0 0.0 0 o S See footnote d
Operating Position .. .............0.0.. (SR R Any
Weight (Approx.) ................c0ivverunn.. 102

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

Between anode and cathode ............ 1260 max. V
Between anode and dynode No.9 . ... .. .. 260 max. V
Between consecutive dynodes . . . . .. sdh kb 250 max. V
Between dynode No.1 and cathode .. ...... 250 max. V
Average Anode Currentf. . ... ... .. ..... ... 0.5 max.mA
Ambient Temperature Range8 ... ...... —80 to +85 oc

m@ m Electronic 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

Anode Sensitivity:

Radianth at

400 nanometers, ... ~— 8.4x10%

Luminousl

(2870°K) ....... 10 100
Cathode Sensitivity:

Radiantk at 400

nanometers . ..... — 0.054

Luminous™

(2870°K) ....... 35x10-5 65x10-5

Quantum Efficiency at

400 nanometers. . .. — 17
Current Amplification. — 1.5x106
Anode Dark Current?
at20 A/lm ....... - 8x10—-10
Equivalent Anode Dark {— ax10—11
Current Input? o 4.8x10—14P
Equivalent Noise - 1.5x10—12
Inputd ...... Ap— {__ 1.8x10—15"
Anode-Pulse Rise Time$
at1250V ........ - 1.6x10~8
Electron Transit Timet
st1250V ........ - 1.6x10-8
a

1500

1x10—8
5x10—10
6éx10—-13P

Allm

Allm

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

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

€ Made by Cinch-Jones Distributor Division, 1501 Morse Avenue,

Etk Grove Village, IL 60007.

d  Magnetic shielding material in the form of foil or tape as avail-
able from the Magnetic Shield Division, Perfection Mica Com-
pany, 1322 N. Eiston Avenue, Chicago, IL 60622, or equivalent.

[RUBIU Eomponents

o

DATA1



m

Averaged over any interval of 30 seconds maximum,
Tube operation at 229 C or below is recommended.

This value is calculated from the typical anode luminous sensi-
tivity rating using a conversion factor of 837 tumens per watt.

Under the following conditions: The light source is a tungsten-
fitament 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.

This value is calculated from the typical cathode luminous sen-
sitivity 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. The value of light flux is 0.01
lumen and 100 voits are applied between cathode and all other
electrodes connected as anode.

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.

At 400 nanometers. These values are calculated from the EADCI
wvalues 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 ENt 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 itluminating the photocathode.

The electron transit time is the time interval between the arrival
of a delta function light puise 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.

UQ(E m Electronic DATA 2
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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.

Ambiant 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.

— e e

 —
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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 megohms to 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 4652 is necessary if itis operated in
the presence of strong magnetic fields. The curve in
Figure 8 shows the effect on anode current of variation in
magnetfc 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 voitages on the other siages 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.

DQ(E Z)—U Electronic DATA 3
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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

ﬁ =
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high values of resistance per stage may cause deviation from
linearity if the voltage-divider current is not maintained at a
value of at feast 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.

When the output pulse is assumed to be rectangular in shape,
the following formula applies:

i't
C=100 —

v

where C isin 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 puises, the total.
charge q should be substituted for (i-t) and the following
formula applies:

c= 1ooi
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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

Rlé C) T~ DYNODE No.9
R2

[~ No.8

+

TO REGULATED RS
DC POWER SUPPLY
(SEE NOTE |) Re

- Ry MULTIPLIER

CATHODE 92CS-11382R2

Figure 1

R4 through Rqg = 20,000 to 1,000,000 ohms

Note 1— Adjustable between approximately 500 and 1250 voits.
Note 2— Capacitors Cq through C3 should be connected at tube

socket for optimum high-frequency performance. }
—————————

(REBD s
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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
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 Conuection®
Pin 12— Photocathode

4
DIRECTION OF INCIDENT
RADIATION

* The socket terminal for Pin 11 may be used as a tie point for the
voltagedivider resistor from dynode No.9 to the positive dc sup-
ply voltage and the load resistor from the anode to the positive
de supply voltage.

SCHEMATIC REPRESENTATION OF TUBE STRUCTURE

DIRECTION DF

INCIDENT.
RADIATION $2CS-8874M3
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~ DIMENSIONAL
 OUTLINE [ MAX. DA |

MIN, )
J Dimensions
1.40 in
12- PINcAR
el
—*[ 92133644

000" 080"
DETAIL OF BASE WWN
——

{Bottom View)

Ouodecar-Base-Pin Contour

S MIN.
088" MAX.$1_ |
025" MAX. FLAT

F =i — NOT BROUGHT
TO A SHARP POINT

040" DIA.
PN

Base-pin positions are held to tolerances such that entire length of
pins will, without undue force, pass into and disengege 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.
eSS e
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|

TYPICAL PHOTOCATHODE SPECTRAL RESPONSE
CHARACTERISTICS
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- TYPICAL VARIATION OF PHOTOCATHUDE SENSITTIVITY
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 e -

T

RELATIVE ANODE CURRENT

40 s T : - :
: 3323 oo T $
ot HETT
t o
sua: e 21 - Ll 1
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DISTANCE ALONG CATHODE FROM END
OF CATHODE NEARER BASE —MILLIMETERS 92cs-Te6MR

Figure 3a

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.

| 100! VARIATIONS CAUSED

| BY INTERCEPTION
| OF LIGHT BY GRILL
i AS WELL AS SUR-
\

i FACE IRREGULAR-
80 ITIES HAVE BEEN
IGNORED.
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; DISTANCE ALONG PLANE OF GRILL
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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

ROTATIONAL POSITION (TOP VIEW) CLOCKWISE » (-)

ROTATIONAL POSITION {TOP VIEW) COUNTERCLOCKWISE = (+)
100 T 1T o it

$
+ it 1

ans

T
T

1
¥ T 15 o T HHH N T
s i 1 3

~
L)

TN
" 4
be 48

T
T T
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RELATIVE LUMINOUS SENSITIVITY
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o
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T

BT

T
T
T ¥
T T
it .

o

50 4]

- (o) 25
DEGREES OF ROTATION 92CS —067IRe

Figure 4

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 s 100

005 —

6 v 4

4

ey
A Y
\
2 \

Vi
N1/

10
® X
6
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.y

A ¥

A
p \

o

RELATIVE OUTPUT CURRENT

(*]]

-600 -500 ~-400 -300

DYNODE-No.6 VOLTS (REFERRED TO ANODE)

Figure 5a 92CS—8672R!
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A-
FUNCTION OF SIMULTANEOUS MOOULATION OF
DYNODES NO.5 AND NO. 6

ANODE - TO ~DY!

NODE No.9 VOLTS =200
VOLTSSPE'?DS#:‘G:EE%‘G DYNODE STAGE EXCEPT FOR DYNODES
A CONSTANT VOLTAGE DIFFERENCE OF 100 VOLTS IS MAINTAINED

BETWEEN DYNDDES No.S AND No.6 DURING MODULATION.
ANODE 1S AT GROUND POTENTIAL.

100

\

V4 \

/

/

s

—"_—_

RELATIVE ANODE CURRENT
»

»
]
I~

-600 ‘ -500 t -400
DYNODE ~No.5 VOLTS (REFERRED TO ANODE)
92CH-11378
Figure 5b
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION

CHARACTERISTICS

AND 1/10 OF E BETWEEN OYNODE No.9 AND ANODE.

SUPPLY VOLTAGE (€) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF € BETWEEN
CATHODE AND DYNODE No.1; 1/10 OF E FOR EACH SUCCEEDING DYNODE STAGE

B T
U T = ==1 =1
. 4 IV 4

I I b
¥ Al 1
Z | )
. BuEN|
! .

0 : —i 107
’ - O
() t 1 o
. 1L A

N

y
R
CURRENT AMPLIFICATION

N

SENSITIVITY — AMPERES/LUMEN (COLOR TEMP. 28700 K}
13

10 108
[ ] "
N, A
7
W 104
L] 700 =0 0 1000 1280 1400 1500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
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=

ENI CHARACTERISTIC AS A FUNCTION OF TUBE
TEMPERATURE

100 VOLTS PER STAGE

BANDWIOTH: 1 Mz

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 = RMS NOISE CURRENT.

EXTERNAL SHIELD VOLTS RELATIVE TO ANODE VOLTS = —1000

4

| /

= SR S

0~

EQUIVALENT NOISE INPUT - LUMENS
- N
\
™

SR

150 -100 -50 [] +50

TUSE TEMPERATURE — DEGREES CENTIGRADE
LM

Figure 6
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TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS

LUMINOUS SENSITIVITY 1S VARIED BY ADJUSTING THE SUPPLY VOLTAGE (¥}

ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/10 OF E PER STAGE.
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR TEM.
PERATURE OF 2870° K.  TUBE TEMPERATURE = 220C.

07, A
[ ] ]
X b

»-s '0-";

[] ~ s

s =< . g
g 0 ﬂ._‘!“/ P =
| 9 ;é x g
i 7 s
R = s
O = . 3
gf 4 - ;
<3
9: 2 2 ¥
g g
;g”—‘: ?-"3
§ : : lsL ~:

EQUIVALENT ANODE

0~ 10-1
. HH, .
F40c;
. Wary .
4 4
p 3
n-12 0-14
« 80 2 60y 2 4« 8 854000
LUMINOUS SENSITIVITY — AMPERES/LUMEN
20 %0 1000 1280
SUPPLY VDLTAGE (E) - VOLTS
[T

Figure 7
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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.l, 1/10 OF E FOR EACH
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE
No. 9 AND ANODE

PHOTOCATHOOE IS FULLY 1LLUMINATED.

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

ares T .
100 T :

T
t 1

90

80 E*1000V

70;

60

50

R

40

30 .

20

RELATIVE ANODE CURRENT — PER CENT

10

1 $

-60 -40 -20 o 20 40 60

MAGNETIC FIELD INTENSITY (H)—— DERSTEDS LS~ 300

Figure 8

TYPICAL TIME-RESOLUTION CHARACTERISTICS

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING
1/10 OF E BETWEEN CATHODE AND DYNOOE No.(; 1/10 OF E
FOR EACH SUCCEEDING DYNODE STAGE; AND 1/10 OF E
BETWEEN DYNODE No.3 AND ANODE.

PHOTOCATHODE IS FULLY {LLUMINATED.

-7
0 .

TRANSIT Timg

RISE TiMg

’

500 U U % 1000

1300

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE 92LS-3010
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Photomultiplier Tube

1-1/8" Diameter, Side-On Type Having Bialkali Photocathode

Spectral Response ... ... See accompanying Typical Photocathode
Spectral Response Characteristics

Wavetength of Maximum Response . ......... 400 + 50 nm
Cathode, Opaque ....... Potassium-Cesium-Antimony {Bialkali)
Window ......... e Corning No.0080, or.equivalent
Dynodes:

Substrate . ..... ... ... e Nickel

Secondary-emitting surface ........... Cesium-Antimony

Structure . ....... Circular-Cage, Electrostatic-Focus Type
Direct Interetectrode Capacitances:

Anodetodynode No9 .. .................. 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 Voitage:

Between anode and cathode . . . ........ 1250 max. \"
Between anode and dynode No.9 .. ..... 250 max, \Y)
Between consecutive dynodes . . .. ... ... 250 max. \"
Between dynode No.1 and cathode . .. ... 250 max. \"
Average Anode Current {30 seconds max.
averagingtime) . ..................... 0.5 max. mA
Ambient-Temperature Range. .. .. 5 0 0 —80to +85 ©OC

Characteristics Range Values for Equlpment Design:

Under conditions with dc supply voltage (E) across a vo|tage 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 22° C,

With E = 1000 voits {Except as noted),

Min. Typ. Max.
Anode Sensiw.vity:
Radiant, at
400 nanometers . . ... - 1.7x105  — A/W

Voltage required to pro-
vide an anode current of R
100uAb L., 250 - 500

1l

m@ Electronic DATA 1
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Cathode Sensitivity:

Radiant, at
400 nanometers , ., . - 0.054 - AW

With blue light source®
(28700 K + UG-5 and
BG-12) (See Figure 2) . . 3.0x100 45x106 —~  Afincident

Im

Quantum Efficiency at
400 nanometers . . ... = 17 - %

Current Amplification .. — 3x106 -
Anode Dark Current, at
800 V

......... O 8x10-10 1x108 A

Magnetic shielding material in the form of foil or tape as available
from the Magnetic Shield Division, Perfection Mica Company,
1322 N. Eiston 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 Jena®’ 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.

Under the same conditions as footnote (b) except 60 voits 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:

760 it
C = o —
\%
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where C isin 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 voitage-
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
formula applies:

C = 100_3.. where q = { i(t) dt coulombs

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
ANODE RETURN
ngﬂ “T~ DYNODE No.9

R2<$ Cp
>
R3S C3 R
1 L
. S
+0 4
TO REGULATED Rs
OC POWER SUPPLY )
(SEE NOTE I) Re
- " PHOTO-
9 R7 MULTIPLIER
Re
Rg
R
0> catHODE
92Cs-11382R2

R1 through R19 — 5000 to 1,000,000 ohms

Note: To assure a high degree of linearity, the vatues of the resistors

m@ ﬂ] Electronic DATA 2
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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 Cq through C3 should be connected at the tube
socket for optimum high-frequency performance. Leads to all caps-
eitors should be as short as possible to minimize inductance effects.

TYPICAL P16 SPECTRAL DISTRIBUTION CHARACTERISTIC
AND THE SPECTRAL CHARACTERISTIC OF LIGHT FROM A
| 2870° K SOURCE AFTER PASSING THROUGH INDICATED
1 FILTERS.

CURVE A: SPECTRAL-ENERGY EMISSION CHARACTERISTIC OF PHOSPHOR P18°.
| CURVE B: SPECTRAL CHARACTERISTIC OF LIGHT FROM A 2870°K SOURCE
| AFTER PASSING THROUGH A BLUE FILTER (COMBINATION OF SCHOTT
| (Jena®) 8G-12 ANO UG-5 FILTERS.)**
| 00 B L R
‘ jgee s e T s : 1
‘ Peeesesessus 5t T 5 e 2t Tt 3 :
| ; ”H..'f&,..u ron! T sas
‘ 5 Seissssse: : T
‘ a T +t
‘ - 13T s saanasaazussns st
‘ T
g : T
‘ = SRR
1 g BT : =
| ¢ BT aanateassaias
! - + gy
| B R
| w H 2aaiiaseasans
| £ SRR
| < siisasiiiitiipisissssiisal
e
| = R RS R
) ¥ teass
| IR RR R HY

500 550 600

¢ JEDEC Pubiication 16A, January 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”, Jena®’ Glaswerk, Schott
| & Gen. 200 Park Avenue, NY 10017.

‘ WAVELENGTH — NANOMETERS
|
\
|

.
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A

DIMENSIONAL
OUTLINE

DIMENSIONS
IN
INCHES

DETAIL OF BASE
(Bottom View)

Duogacar-Base-Pin Contour

040" DIA.
018" MIN. L]
438" MAx S s

'__.

023° MAX. FLAT
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,

LT\KE Z}TJ Electronic DATA 3
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TERMINAL DIAGRAM (Bottom View)

Pin 31— 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
N Pin 10— Anode
DIRECTION OF INCIDENT Pin 11— No Internal Connection®

RADIATION — 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 de sup-
ply voltage and the load resistor fronm the anode to the positive
dc supply voltage.

SCHEMATIC REPRESENTATION OF TUBE STRUCTURE

REGION OF
BEST COLLECTION

DIRECTION OF
INCIDENT
RADIATION 92CS- 8674R3

‘ m@ 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 DBSERVER, BASE DOWN.
CATHODE WIOTH PROJECTED NORMAL TO PLANE OF GRILL.
100, ¥ t ++t T3 1H VARIATIONS CAUSED
T X bea: BY INTERCEPTION
T I ) OF LIGHT BY GRILL
e HHHH AS WELL AS SUR-
SssmaissRran 1 e FACE IRREGULAR-
; 80 * = ITIES HAVE BEEN
o TR IGNORED.
3 2123 (BEReEEsISIISeEn :
o T T yRasans, !
w 60 } i : e
§ “T t T THT
< ¥ 5 il
1 nas
g 40 ! H HH
z HHHHH iHiE
a ' S
R R e e e e
20 > awwassnEsessessssas ¢ 3 i
: HERH 135358 tapas Bas
T R N
o] 2 4 6 8 0

DISTANCE ALONG PLANE OF GRILL

FROM LEFT TO RIGHT —MILLIMETERS  gocs_res7R2

TYPICAL VARIATIONOF 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,
o : e isstas:

RELATIVE ANODE CURRENT

o] 5 10 15 20 25 30
DISTANCE ALONG CATHODE FROM END

OF CATHODE NEARER BASE—-MILLIMETERS 92C5-7663R2
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TYPICAL CURRENT AMPLIFICATION CHARACTERISTIC

SUPPLY VDLTAGE (E}) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF £ BETWEEN
CATHODE AND DYNODE No.1; 1/10 OF E FOR EACH SUCCEEDING DYNODE STAGE;
AND 1/10 OF £ BETWEEN DYNDDE No.9 AND ANDDE

1074

v &
ya

“\

[
A HH——

\\\

CURRENT AMPLIFICATION (GAIN|
E3

-
N
N~.

250 3 . 5 6 7 8 9 1000 1500

SUPPLY VDLTAGE (E) -~ VOLTS
2LM-3814
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TYPICAL VARIATIéN OF SENSITIVITY AS TUBE IS ROTATED
WITH RESPECT TO FIXED LIGHT BEAM

SUPPLY VOLTAGE BETWEFN ANODE AND CATHODE = CONSTANT

ZERQO—-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 = (-)

ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE = (+)

100F— : =

~
]

50

RELATIVE LUMINOUS SENSITIVITY

-50 -25 ] 25 50
DEGREES OF ROTATION 92Cs -B67IR2

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, /10 OF E FOR EACH
SUCCEEDING DYNODE STAGE, AND 1710 OF € BETWEEN DYNODE
No 9 AND ANODE

PHOTOCATHOOE 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

N
s
X —eeefoias
X
X
X
. 3

000 v ST

dese 0

804 293 heams

m
"

RELATIVE ANODE CURRENT — PER CENT
o
o

y,
£ 2 2 e
7
10pT o ST isssIizesi s
ot : pEssesssessssasey
-60 -40  -20 ) 20 a0 60
MAGNETIC FIELD INTENSITY (H)— OERSTEDS  XtS 300
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Vidicon
Variant of Type 8507A Having a Fiber-Optic Faceplate
ELECTRICAL
Heater Voitage . ...... SR R ——— 6.3%10% V
Heater Current at 6.3 Volts,acorde ....... 0.6 nominal A
Focusing Method . ..., .. voul il DO® 16 28 we-..u. Magnetic
| Deflection Method . .......... Rl ILT «.. Magnetic
j Direct tnterelectrode Capacitance:®
‘ Target to all other electrodes .. ....... veneso.. 4.80F
OPTICAL
| Faceplate {image Surface) Material ... .. Dark-Clad Fiber-Optics
| Flatness . ............0.onunus e+ .. Within 0.5 um
|—_ Pitch (Center-to-center spacing) .......... 5.5 1.0 um
‘ Maximum tilt. .. ................... 2 minutes of arc
‘ Spectral Response . ..,.,..... RCA Type i, See accompanying
Typécal Spectral Sensitivity Characteristics
Photoconductor . . ............... Antimony Trisulfide
PHOTOCONDUCTIVE LAYER
Maximum useful diagonal of image . .. ... 0.625 in (16 mm)
‘ Drientation of quality rectangie — 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 ... .. CinchP No.8VT (133-98-11-015), or equivalent
Deflecting Yoke — Focusing Coil —
Alignment Coil — Assembly -+ .. Cleveland Electronics¢d
No.VYFA-355-2, or-equivalent
Operating Position . , . ..... o = ] L T RRRR v Any.
Weight (Approx.) . ...........0viiiniiennennn.. 2 oz
MAXIMUM AND MINIMUM RATINGS Absolute-Maximurn ‘Vfues
For scanned area of 1/2” x 3/8" (12.7 mm x 9.5 mm)
Min. Max.
Grid-No.4 Voltagef .. ......... ... . = 1000 v
r—— e - —
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Grid-No.4 and Grid-No.3

Voltage Difference . ...... EETITE - 600 v
. Grid-No.3 Voltagef ......... P g - 1000 ¥
1 Grid-No.2 Voitage ..... OO DI P — 350 v
| Grid-No.2 Power Dissipation . . .« ... - 1 w
| Grid-No.1 Voltage . . ...... g -150 o v
} Heater-Cathode Voltage . .. ........ 125 0 VvV
Target Voltage . ........ d el i - 100 \"
Dark Current . . ... ........ eV - 0.25 [17.
Peak Target Current® . . . ., ....... N - 075 MA
Faceplatf: - - 5000 Im/ft2
Hlumination®™ , , ... ........... = 50000  fux
Temperature:
Operating and storagé . .. .. J A - n oc
TYPICAL OPERATION
With tube operated in a Cleveland
Electronics Assembiy Type VYFA-355-2,
scanned area of 1/2"' x 3/8” (12.7 mm
x 9.5 mm), faceplate temperature of 30
to 359 C, and standard CCIR “"M*’, or EIA,
| TV scanning rate (525 lines, interlaced 2:1,
; frame time 1/30 second)
Low-Voitage High-Voitage
Mode Mode
Grid-No,4 (Decelerator) .
| Voltage! .. ........... 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
Fleld Strength at Center of
Focusing Coili. . ... .. T 40xa 58t 4 G
Peak-to-Peak Defiecting-
Coil Current:
Horizontal .. .....v .. 350 480 mA
Vertical .......... o 20 28 mA
Field Strength of Adjustable
Alignment Coil® ... ..... Oto4 Oto4 G
e
DATA 1
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TYPICAL PERFORMANCE DATA

Under the conditions shown under

Typical Operation

Grid-No.1 Voltage for Picture

Cutoffm . ... .. ... -65 to -100 6510 -100 V
Average “Gamma’ of Transfer
Characteristic for a 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 Ilumination is
Removed™ ... ......... 20 20 %
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
PictureP . . ... ....... 45 65 %
High-Sensitivity Operation
Conditions
Faceplate lliumination
(Highlight) . . ... .... g se. 01 Im/f2 (fe)
Dark Current@ . ., ............ 0.10 HA
Performance
Target Voltage'™s . .......... . 30 to 60 v
Typical Signal-Output Currént:t
For collimated lighty . . .., ... 0.08 MA
Average-Sensitivity Operation
Conditions
Faceplate lllumination (Highlight} ., 1.0 Im/f22 {fc)
Dark Current@ ., ... .......... 0.02 PA
Performance
Target Voltage™$ . ., . ......... 20 to 40 v
Typical Signal-Output Current:t
For collimated lightt .. ......, 0.16 MA
For diffused lightV . . ., . . . 0.11 HA
m@ Z)-T_] Electronic DATA 2
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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 1s in the order of 100 megohms.

b Made by Cinch Manufacturing Compeny, 1601 Morse Avenus, Elk

Grove Village, IL 60007.

€ Made by Cleveland Electronics Inc., 2000 Highlsnd Road, Twinsburg,

Ohio 44087.

d These components are chosen to provide tube operation with minimum

beam-lsnding 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. 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 1s 5/10. The operator should
select the ratio within this range which provides the desired perfor e
mance.

8 Video amplifiers must be designed properly to handle target currents of

this magnitude to avoid amplifier overload or picture distortion.

b For conditions where “white light' is uniformly diffused over entire

tube face.

J  The polarity of the focusing coil should be such that a north-seeking

pole 1s 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.

kX 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 1ts axis 1s coincident with the axis of the tube, the deflecting
yoke, and the focusing coil.

M With no btanking voltage on grid No.1.

N 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 cufrrent.

P Amplitude response 1s 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. tn practice, the large-
detail reference is usualiy 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.

G The deflecting circuits must provide extremely linear scanning for good

black-level reproduction. Dark-current signal is proportionat to the scan-
ning velocity. Any change in scanning velocity produces a black-level
error 1n direct proportion to the change in scanning velocity.

—
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4589

¥ The target voltage for each 4589 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-voitage range normally encountered.

t  Defined as the component of the highlight target current after the gark-
current component has been subtracted.

U Fiber-optic facep have the foliowing trar fues:
Min. Typical
To collimated light 68% 80%
To diffused light* 50% 55%

*Representative of light output from a phosphor screen fiber-opticatly
coupled.

SPURIOUS SIGNAL TEST

-2
3 ONE |
«1-ZONE 2
4
- 2LI~-1084
Figure 1

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 having 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 having
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.

DQCEZ)_U Ef.ff;ﬁ.’l?m e



4589

e

TABLE 1
For scanned area of 1/2" x 3/8" {12.7 mm x 9.5 mm)

Equivalent Number Zone 1 Zone 2

of Raster Lines Allowed Spots 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

1o0rless * ’

Minimum separation between any 2 spots grea®r than 1 raster line
is limited to 16 raster lines.

*Spots of this size are allowed pnidss congentration causes 8 smudy-
ed appearance.

Fiber-Optic Distortion Errors are normally negligible. in sxceptional

cases, a typical distortion of 2 TV lines may occur.

RECOMMENDED LOCATION AND LENGTH OF DEFLECT~
ING, FOCUSING, AND ALIGNMENT COMPONENTS

7o obtain minimum beam-landing error.

3 1] ot
-y £ |
5 e 2 = FOCUSING COWL
| SEE NOTE
ZRLABEL «——— ALIGNMENT
| = coiL

P |
HORIZONTAL AND

VERTICAL DEFLECTING
COILS

A L

Note: Cross-hatching indicates wound portion of focusing coil,

92C5-12248R0
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4589

TERMINAL DIAGRAM (Bottom View)

Pin 1: Heater wnnfn 62 Pin 8: Heater

Pin 2: Grid No.1 Flange : Target

Pin 3: Grid No .4 Short Index

Pin 4: Internal Pin — internal
Connection — Connection —
Do Not Use Make No Connection

Pin 5: Grid No.2

Pin 6: Grid No.3

Pin 7: Cathode INTS FACE END OF FUBe

DIMENSIONAL OUTLINE - Dimensions |n inches (mm)

L1285 t.0l0 1.210 £ OO0
12858 £ 25" (30731 25) M

]

—080(1.27) FACEPLATE (NOTE)
TARGET FLANGE

1.025 + 003
(2604 + 08)0'A:

Note: Flatness of fiber-optic faceplate
. is less than 0.5 um, corresponding to
(158.75 + 3.19) approximately 1 fringe of sodium “D"
light. Maximum faceplate tilt is 2 minutes
of arc.

T———BASE
JEDEC No. EB-I1
i
92L5-3349

U_Kl@lm EL’&'JSL‘L%., oo
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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 .. ..vvvveerenenansns TR See Figure 1
Wavelength of Maximum Responsg ,.......... 440+ 50 nm
Cathode, Semitransparent ............... Cesium-Antimony
Minimum projected area .............. 0.2in2 (1.26 cm2)
Minimumdiameter ............ 000000 0.5 in (1.27 cm)
Window ........o00u0se Borosilicate Glass (Corning® No.7056),
or equivalent
Shape . ... .. e ek ste ol sad@s T Plano-Concave
Index of refraction at 436
NANOMEers ...........ee0. D] PR 1.523
Dynodes:
Substrate .. 8.8k dkee. e Bt dinac bid o Mowlt Copper-Beryllium
Secondary-emittingsurface ............. Beryllium-Oxide
Structure ................ In-Line, Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.):
Anodetodynode N0.12 . ..........ccccvunes 24 pF
Anode to all other electrodes . . .........c0vsee 3.2 pF
Maximum QOverall Length (Excluding
Semiflexible Leads) ...............c.0.- 3.8 in (96.5 mm)
Maximum Diameter . .. ......oceneeeeeannn 0.78 in {19.8 mm)
Base (Temporary) .........ccecunen Small-Shell Bidecal 20-Pin
{JEDEC No.820-102)
Socket ......... — oo R Cinchb No.20-PM, or equivaient
MagneticShield ................ Perfection Mica® No.10P40,
or equivalent
Operating Position . . .. oovcivniirvenetirennrennnanass Any
Weight (Approx.):

With temporary baseremoved ................... 1 oz

m@ m Electronic DATA 1
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Maximum Ratings, Absolute-Maximum Valuesd
DC Supply Voltage:

Between anodeand cathode .. .......... 2000 mex. 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 Current® . ............ BooT 0.5 max. mA
Ambient Temperaturef . . ... T T 75 max. °C

Characteristics Range Values for Equipment Design

Under conditions with a DC supply voltage (E) across a voltage
divider providing the electrode voltages as shown in Table | and at an
ambient temperature of 22° C, except as noted.

With E = 1500 volts (except as noted)
Min.  Typical Max.
Anode Sensitivity:

Radiant9 at 440

nanometers ....... - 2.4x105 - A/W

Luminoush

{2854°K) ..... be o 100 300 3500 Allm
Cathode Sensitivity?:

Radianti at 440

nanometers ....... - 6x102 - AlW

Luminousk

(28549K) ....... 6x10% 7.5x10D - Afim

Blue response™

(2854° K -;C.S.

No.5-58, 1/2 stock

thickness) . ....... 5x106 7.5x10-6 = Afinci-

dent Im

Quantum efficiency

at 440 nanometers . . . - 17 - %
Current Amplification . ., - 4x106 -
Anode Dark Current?
at200 Aflm........... - 6x108  6x107 A
Equivalent Anode Dark ~ 25x10-10 25x109 im

o y |

m@ Electronic DATA1
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Typical Potential Distribution

7.1% of Supply Voitage (E)

Between: Muttiplied by:
Cathode to Dynode No.1 1.2
Dynode No.1 to Dynode No.2 1.2
Dynode No.2 to Dynode No.3 1.7
Dynode No.3 to Dynode No.4 1.0,
Dynode No.4 to Dynode No.5 10
Dynode No.5 to Dynode No.6 1.0
Dynode No.6 to Dynode No.7 1.0
Dynode No.7 to Dynode No.8 1.0
Dynode No.8 to'Dynode No.9 1.0

Dynode No.9 to Dynode No.10 1.0
Dynode No.10 to Dynode No.11 1.0
Dynode No.11 to Dynode No.12 1.0
Dynode No.12 to Anode 1.0
Anode to Cathode _ 141

e B "

T o -0

Made by Corning Glass Works, Corning, NY 14830.

Made by Cinch Manufacturing Company, 15601 Morse Avenue,
Elk Grove Village, 1L 60007.

Made by Magnetic Shield Division, Perfection Mica Company,
1322 N. Elston Avenue, Chicago 22, IL 60622.

A description of the Absotute Maximum Rating is given in the
General Section, titled Rating Systems for Electron Tubes.
Averaged over any interval of 30 seconds maximum.

Tube operation at room temperature or below is recommended.
This value is calculated from the typical anode luminous sensi-
tivity 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 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.
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.

Under the following conditions: Light incident on the cathode
is transmitted through a blue filter (Corning C.S. No.5-58, pol-

[RB componens e



operated at a color temperature of 2854° K. The value of light
flux incident on the filter is 0.01 tumen and 200 volts are applied
between cathode and all other electrodes connected as anode.

N with supply voitage adjusted to give a luminous sensitivity of
200 amperes per fumen. Dark current caused by thermionic emis-
sion may be reduced by use of a refrigerant.

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.

|
|
\ P At 440 nanometers. These values are calculated from the EADCI
]
|

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
| makingsuch 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.

- Glass Works, Corning, NY 14830) from a tungsten-filament lamp

| Electronic DATA 2
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Basing Diagram — Bottom View (Wlth Temporary Base)

| 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. 8
\ 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

Pin 13: Dynode No.10
| Pin 14: Dynode No. 8
Pin 15: Dynode No. 6
Pin 16: Dynode No. 4

Laad Connections — Bottom View {With Base Removed)
Lead 1: Dynode No 1
Lead 2: Dynode No. 3
Lead 3: Dynode No. 5
Lead 4: Dynode No. 7
Lead5: Dynode No. 9
Lead 6: Dynode No.11
Lead8: Anode

Lead 10: Dynode No.12
Lead 11: Dynode No.10
Lead 12: Dynode No. 8
Lead 13: Dynode No. 6
Lead 14: Dynode No. 4
Lead 16: Photocathode

lLead 15: Dynode No. 2

| Lead Orientation, Bottom View

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

3®
! ‘P. ‘ ‘s\
| INDEX __|_~ glass button.
NOTE !
47200
| D, a. 92L5~ 3396
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Dimensional Qutline

0.7858
118.2) .

MAX. DIA.
FACEPLATE

-ﬂ..u*.;:.r'/ —
— / ] I
|
!

0.006 & 0.036
11732009 LA, _.Z
251 %

£.08
0.2 48

el }——l}]_U e

l A8 0.78(19.9)

MAX. DIA.
/f o NoTe2
14 SEMIFLEXIBLE

90LD-PLATEDLEADS
ozms

T oA

MIN, LENGTH = 1.5 (30.1)

TEMPORARY BASE
JEDEC No.B20-102

IINLLIRL

Dimensions are in inches unless otherwise stated. Dimensions tabu-

lated below are in millimeters and are derived from the basic inch

dimensions (1 inch = 25.4 mm),

Note 1 — Deviation from fiatness will not exceed 0.006* from pegk
to valley,

Note 2 — Within this length, maximum diameter of tube is 0.78".

2LM-4100
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Typical Photocathode Spectral Response Characteristics

== (T S = A = Q050N 4 OR.15 I 69 8 L= —
e I U e e e e e 525 o ]
4 - = — —
— . R - 1 3= s
+—+ - —t— R =
e A —. —4 4 —4
s i i O et e =1
e o = e e i =
S e g e e
———— B
Fist—
— g
e o o e v P
= I I=—F
=1 ] T
===alin: ] 1
— ‘f. 4 =
== szt : == v 2 =
— . > 44— - >
=== 5 = =
1 1
Y SRRy , ==
— — — — 4 [ _ - — —3 — —_— — -
- e £ 1 e et e i s e =
] 32 £ =20 1 = = —
- SaEmE= ———1—3%F T —— ==t —
+ 11 + 1+ {2e = —
= +—1 Mm B - S = 25 g = ———
= S S W e i sl S S s =i e
- - | H
= 3 el  ——: S—— = ) — e e — §
= JE= =1 5h @ e T i m " m —= == =
===su 1 === 1 1 = —fe=s_———r
. e —=5 1= ! 1D e
= = — 1 1 I = —
= O £ = = — — —] ——
. -y ‘ +—— M =
=1 i=r— =t ) nw i ey = 1 - 8§
w “ “ “ o o - "] - ~ -t

~ =
AN3D H34-ADNI D443 WNINVND
LIVM/YW=ALIALLISNIS 31717058Y
AN3D ¥3d-ALIAILISNES JAILYIIY

WAVELENGTH-NANOMETERS

2LMA136

Figure 1

DATA 4
6-72

Electronic
Components

[RG



=

-
!

\
\
\
|
r

4802

Sensitivity and Current Amplification Characteristics

THE SUPPLY VOLTAGE (E) IS ACROSS A VOLTAGE DIVIDER WHICH PROVIDES

VOLTAGES AS FOLLOWS:
CaEid wlv'.’:ﬁ'af BY
CATHODE AND DYNODE No.1 12
DYNOOE No.) AND DYNODE No.2 12
DYNODE No.2 AND DYNODE No.3 AR
EACH SUCCE EDING DYNODE STAGE 1.0
ANODE AND CATHODE 14.1
— ot ]
[ II ®
[ ] .
4 / 7 4
5 / r/ /
! 2 Vi 2
3 NaRN/4
- 3 / |/
& w #5 £ 10
- v
g °* a.? Il % 3
> -
g - e am
ﬁ 4 i $ / 4 i
g 7 ;,‘[7
§ 2 £
gEany /. . 5
$ATFTS
Lyh
g 0 ﬂg f f’ :#
h { ’'s 108
v A {;‘1 $
. 1/1 b 4 A
[ ,l / .
/
/
3 /I / 2
v/ 3
L _J 1000 1200 1400 1500 1800 1000 2000
SUPPLY VOLTAGE (E)-VOLTS
SR-4137
Figure 2
e — S ———
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4802

Typical EADC) and Anode Dark Current Characteristics

LUMINOUS SENSITIVITY IS VARIEO BY AOJUSTMENT OF THE SUPPLY VOLTAGE
{E} ACROSS A VOLTAGE DIVIDER WHICH PROVIOES VOLTAGES AS FOLLOWS:

TWEEN 7.1%OF E
BETWEE MULTIPLIEO BY
CATHOOE ANO OYNOOE No.1 12
OVNOOE No.1 ANO OYNODE No.2 12
OYNOOE No.2 AND DYNODE No.3 17
EACH SUCCEEOING DYNODE STAGE 10
ANOOE ANO CATHOOE 141
TUBE TEMPERATURE IS 220 C
| TTT T
i T 110 | il Its
LT 1T
] | |
10-€ + = —+—{10-10
4 T T =z
& e m = f_ L
T
- = 4
s ! IS HEEE &
. 1 fj 97,4
| S| i | 44 1
2 2
il T
| 1
10-7 — s SH jos2
s : : i) s .
. - [y 8¢ +—s
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ANODE DARK CURRENT-AMPERE
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EQUIVALENT ANOOE DARK CURRENT INPUT AT 440 NANOMETERS-WATT
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Typical Circuit Arrangement for Scintillation
Counting Applications

R4 cs
- IL
- v n
’ P
o L8 ‘; S OUTWY
1 e == <) L\
| — ovn
a = ©

g
AL
L}
NA AN
3
7
o
S
3

c4 == Re
]
€{ove
o RS
EHov
S Re
|
&ovr
o <S ar
—&Hovs
10 RB
REGULATED >
DC POWER —&ovs
sureLY S
z $ o
S A
3 o>
:; AN
£
f & ov2
< R12
4 |
- & on
o
>
|
| x
1
4

(LU

€4: 0.05, 500 VDC, Ceramic Disc R through Rqp: 270 kai5%,
C2: 0.02, 500 VDC, Ceramic Disc F:/2 Vim R P

) o 798 0
C3: 0.01, 500 VDC, Ceramic Disc Ry2, R13: 330 K246%, 1/2 W
C4: 0.005, 500 VDC, Ceramic Disc  Rqgq: 1 MQE5%, 1/2 W
Cs, Cg: 0.005, 2500 VDC,|Ceramic Disc

Note 1 — The value of the load elements R|_andC|, depend on the
application. R x C|_ = 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-Mitlimeter Fiber-Optic Faceplate Types

® Very High Sensitivity s Sturdy Compact Structure
= Excellent Discharge Capability ® Low Lag
8 High Resolution 8 Low-Power 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 ReSpONsSe . . .. o . ittt i S-20
Wavelength of Maximum Response . .......... 420 + 50 nm
Photocathode:

Material . ......cco0iinnennnnn Na-K-Cs-Sb (Multiaikali}

Maximum usefu! diagonal of rectangular

image L. 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
short index pin.

Image Surface:

Shape .. ..vii ittt e Flat, Circular
Material . ........ 000 Darkclad Fiber Optics
Pitch (Nominal center-tocenter spacing} . ....... 6 Um

Direct Interelectrode Capacitance (Approx.):

Target to all other electrodes . .. ...... ... ... 10 pF
Maximum Overatl Length:

Potted .......... ... 7.880 in (200 mm)

Non-potted . ................. 7.500 in {190.5 mm)
Maximum Diameter:

Potted .............. e 2.080 in ( 52.8 mm)

Non-potted . . . (S§erFigure 11 Notea) 1515 in { 38.5 mm)

m@ m Electronic DATA 1
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Focusingmethod ..................... Electrostatic

Configuration:
Potted ...... sssseresssq. Diodeconnected Triode
Non-potted . ..........uiitvmnernnnnnnn Triode

Internal Focus Bleeder (potted only) ...... 1.00+ 0.10 G2
Scanning Section:

Focusingmethod .. ...,...cc0oiinvevvvnnan Magnetic

Deflection method PSR W - - -« wen e e Magnetic
Blee ....rxse: s B B 696 o B o 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-2037-10r
Penn Tran No.1490-1

Non-Potted ...... Cleveland Electronics,® No.SVDA-2037,
or Penn TranC, No. f490 or equnvalent

Operating Position. ... ............. 0000060000 .. Any
Approximate Weight:
Potted ....... ticenccserreariccas 9.302(264 9

Nonpotted ........ci.i00v000c0-0.. 4502(127 g

' Maximum Ratings, Absolute-Maximum Values:d

Min. Max.
Temperature:
Operating .........0000000 -10 60 ©°C
Non-operating range . . ...:... —54 71 o
Image Section:
| Photocathode voltage (negativa withi
‘ respect to anode):
| 4804A/P2, 4804A . . ... ... -  -10000 Vv
‘ 4804/P2, 4804 . E® 6 - —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 i
| to thermionic cathode) ..... - Ground
Exposuree ............... - 104 fes

"

| .
‘ Electronic DATA 1
| m@ Components



4804A 4804

4804A /P2 4804/P2
Scanning Section: T

Heater-Voltage ..... e 6.0 6.6 \'

Grid-No.4 Voltagef ........, - 3O V

Grid-No.3 Voltagef ......... - 30 V

Grid-No.2 Voltage ...... N - 350 v

Grid-No.2 Dissipstion ....... - 1 w

Grid-No.1 Voitage .......... -160 0 \")
Heater-Cathode Voltage ...... -126 10 v

; Target Voltage ........ — - 3008 V
3 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 ..........coeeeecneeennnons 25 to 31 oc
Image Section:
Photocathode voltage (negative with
respect toanode) . ........... ~8000 to —2600 v
Focusing-grid voltage {positive with
respect to photocathode . .......c..... 1.5 1 0.5% of

photocathode voitage

Anode voltage (zero with respect to
thermionic cathode ........ tesesenasasss.. Ground

Scanning Section:
Heater, for unipotential cathode:

Current . ... ............ciiveunn - 0.1 A
Nominal voltage for current of 0.1 smpera . 6.3 v
Grid-No.4 (Decelerator) Voltagef .. .......... 340 v
Grid-No.3 (Beam-Focus Electrode) Voltagef ..... 300 Vv
Grid-No.2 (Accelerator) Voltage ........ o PEDE 300 v
Peak-to-Peak Blanking Voltage:
When applied togrid No.1 ... ...o000.... k] v
When applied tocathode .. ......0.c0... 20 v
Target Current . . ..... PP S § o d 300 nA
Target Voltage8h ., ... ... A Ik %1 . 8w10 V
Focusing-Coil Current (Approx.) . .......... 40 mA
Peak-to-Peak Deflecting-Coil Current:
Horizontal ......... avrine w b T NI @ 180 mA
Vertical ....... ©000000000000000 PR 20 mA

[RGB components s
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4804A 4804
4804A/P2 4804/P2

Field Strength of Each Adjustable
Alignment Coit:

4804A/P2,4804A . ..........n
4804/P2,4804 ..........0000

Performance Data

veseersa Ot03 G

veesss Oto 4 G

Under conditions shown under Typical Operation

Min.
Grid-No.1 Voltage for
Picture Cutoffk ... ... .. —65

Gain Ratio for Photocathode

Average "“Gamma’ of Transfer

Characteristic for Signal Output

Current between 1.0 nA and

700 nA (See Figure 7) ... -

Lag—Per Cent of Initial Signal

Output Current 1/20 Second

After lllumination is Removed™

(See Figure 3) ......... -

Contrast Transfer (Amplitude

Response) to a 400 TV Line

Square-Wave Test Pattern at

Center of Picture™ (See Figure 2)
4804A/P2, 4804A 24
4804/P2, 4804 o - 3 20

Resolution (See Figure 6) . 600

250

Sensitivity (See Figure 7) {

Target Current Gain at

9 kV (See Figure 5):
4804A/P2, 4804A . . 1100
4804/P2, 4804 ... -

Dark Current for Target
Voltage of 8 Volts
(See Figure d) . ...... -

Photocathode Responsivity:
Luminous (28540 K
Tungsten Source)P:
4804A/P2. 4804A . 26
4804/P2, 4804 | -
Luminous (See Figure 8)
4804A/P2, 4804A . 130

4804/P2, 4804 . . . -

Typical Max.

-80 -120

400 -

30
30 -
700
%0 -

190,000 270,000 —

1600 -
1600 ~—

32 -~
3.2 -

160 —

%
%
TV Lines

MANm/f2
{MA/fc)

PASim

mA/W-
28540 K

MA/Im
MA/Nm
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4804A 4804
4804A /P2 4804 /P2

——

Spurious Signal Test

82L5— 3224

D — Active Target Diameter

H — Raster Height (4 x 3 Aspect Ratig)
Zone 1 — Diameter = H/2, Area = 15%
Zone 2 — Diameter = H, Area = 46%
Zone 3 — Peripheral Area =~ 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
ina 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. Smudages, streaks, or mottled and grainy
background must have a spurious signal amplitude of at
least 5% to constitute a relect item.

B/ & =



4804A 4804
4804A /P2 4804 /P2

e

Table | — 4804A/P2, 4804A

Blemish Size
(Equivalent Zone 1 Zone 2 Zone3

Number of Allowed Spots | Allowed Spots | Allowed Spots
Raster Lines)

over 8
over 6
over 4
over 1
1 or less

-
A NINO

tNW=0O
aﬁuno

Minimum separation between any 2 spots greater than 1 raster line

is limited to 16 raster lines.

*Spots of this size are allowed uniess c« ation a smud-
ged appearance.

4804/P2, 4804

Allowable spot size for each zone is shown in Table il. 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 I -- 4804/P2, 4804

Blemish Size
{Equivalent Zone 1 Zone 2 Zone 3
Number of Al d Spots | All d Spots | All d Spots
Raster Lines)
over 12 0 0 0
over 8 o 1 2
over 6 1 3 4
over 4 3 8 9
over 2 1 17 17
2 or less . » ~
*Spots of this size are all d unl ation 8 smud-

ged appearance.

m@ Electronic DATA 3
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4804A 4804
4804A/P2 4804 /P2

Made by Cinch Manufacturing Corporation, 1501 Morse Ave.,
Elk Grove Village, IL 60007.

Made by Cleveland Electronics Ific., 2000 Highland Road, Twins-
burg, OH 44087. ’

Made by Penn-Tran Inc., 1155 Zion Road, Bellefonte, PA.

A description of the Absolute-Maximum Rating is given in the
General Section, titled Rating Systems for Electron Tubes.

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 voit-
age. The recommended ratio of grid-No.3 to grid-No.4 volitage is
9/10 to 8/10. The optimum ratio is that-ratio providing the most
uniform center-to-edge highlight discharge.

In normal operation, the target voltage should fiot exceed 15
volts.

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.
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.

The unit, watts-2854° 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-285490 K = 20 lumens. From this relationship, sen-
sitivity can be expressed in units of either amperes/lumen or
amperes/watt-28540 K,

————

m@ Z}—U Electronic DATA 4
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4804A 4804
4804A/P2 4804/P2

Dimensional Qutline of 4804A and 4804 (Non-potted Types)

1500+ 015
1381+ .381)
DA,
183 1.050
18.6) 126)
{ DIA. PHOTOCATHODE
- CONNECTION
(238) |
‘ GRIO
21w | ] CONNECTION
(58500 Le O] — (seenotea)
ANOOE
CONNECTION
i | TARGET PLANE
50 —
(8.89) MESH PLANE
} 150
50 _] (381)
15 rancer e ;7% MAX. DIA.
(VIDEO :
SIGNAL)
7500  LEAD
(1905}
| MAX.
! wio e 1525 mAX. DIA,
|
BASE
JEDEC No. ES-11 TF

Note a — Clesrance of 1.765 in (44.8) is required to pass.all pro-

2LM—4019
trusions.

|

|

|

Dimensions are in inches unless otherwise stated. Dimensions in
| parentheses are in millimeters and are derived from the basic inch
| dimension. (One inch = 25.4 mm)

—

I =
3 m@ Electronic DATA 4
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| 4804A 4804
| 4804A /P2 4804 /P2

Dimensional Outline of 4804A/PZ and
| 4804/P2 (Potted Types)

RASTER SIZE =
125378
127 29.5)

“-‘2’:’ DIA.

CoRECTION IMAGE
(]

SECTION
sTuo 060 max,
{REMOVABLE) =i (1.2} FACEPLATE

‘ (J‘:'l ok T_q

11804010 pia,
(2921

1151 .08)

4-40 ROUND HEAD
SCREWS (3) —

74+ 016

1
2.075 x 006 B
(828 & .12n2*A ﬁ—"*ﬁl l 144.19 +381)

A _ = — -t
‘ ______ .__f_,:mllf.
| 23252 016 f
‘ 0.0+ 381
; Lﬂ ] ]
1 ';::"nzr.
‘ (9632 280 -—] %0+ 120

| ELECTROSTATIC /
B RIE (D) Vd . QUTER SHELD~
(GREY) — — 00!
| 1028
| (28} MAX- Dk ]
PHOTOCATHODE
; LEAD 9" LONG
i s s
DEC No.ES- 11 l P
| SEDEC NG RECEPTACLE No.8302001
COVER GLASS - CORNING TYPE 7058
175" DIA, x 0.125" ¢ 006"
INGEX OF REFRACTION - 1.487
LM 2976

Dimensions are in inches unless otherwise stated. Dimensions in
parentheses are in millimeters and are derived from the basic inch
dimension. ( One inch = 26.4 mm}.

m@ Electronic DATAS
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4804A

4804

| 4804A /P2 4804 /P2
— — — A— — — -
Typical Persistence Characteristics (Figure 3)
SCANNED AREA OF TARGET » /2"x3/8"
: TARGET SECTION TEMPERATURE = 30°C APPROX.
L TARGET VOLTAGE * 8 VOLTS
| § T
100§}
| 90!
|
| 3 SIGNAL CURRENT
w
3 SIS NANOAMPERES
>
| 4 7 A 25
| E 8 50
| Z c 100
z D 200 S
% o0 3 500 :
g :
-
‘ § <ol
¢ :
‘ I
| 5 30
% E A : +
D uha {
z :
| @ C :
; fite “us $ 1
| VOFFERE :
0 50 100 150 20 250 300
TIME AFTER ILLUMINATION 1S REMOVED —— MILLISECONDS
| $2LM - 3824
‘
— - —— —
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4804A 4804
4804A/P24804/P2

Dark Current Characteristics (Figure 4)

SCANNED AREA OF TARGET = 1/2"x 3/8"
FACEPLATE TEMPERATURE * 30°C APPROX
10
e /
9 J = ==
& 7
‘ S s s Z
Z “V)L_:e’{/
ol- 3| 74 ,(@ -
E 4 A
b AV
§ ‘ , /
1 2 3 4 35 6 78910 2
| TARGET VOLTAGE —— VOLTS
oeLs-2991 Ry
Target Gain Characteristics { Figure 5)
2
1
109 . L
. P
e— 2 -‘* > -
L[]
E 4 q v
<
o
& 2
©
-4
<
= 02
L] y &
. 7
4 IIL
: f
w
2 3 4 5 8 ? [ 9 10 ™ 12

PHOTOCATHODE ACCELERATING VOLTAGE - kv

920S- 384102
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4804A 4804
4804A /P2 4804/P2

Resolution Characteristics (Figure 6)

ILLUMINATION. 2854% K TUNGSTEN
TEST PATTERN: HIGH -CONTRAST SQUARE-WAVE RESOLUTION PATTERN
PREAMPLIFIER: AMS NOISE = 5nA
BANDWIDTH = 10 MHz
IMAGE -SECTION GAIN SHOULD BE REDUCED BY LOWERING THE PHOTOCATHODE
VOLTAGE FOR LIGHT LEVELS ABOVE 1x 10-3 fc.

700

1

4

LINITING RESOLUTFON ~ TV LINES

L
|
T
.1

i

1%

6 4 ) 4 6
106 105 104 %03

0
FACEPLATE IRRADIANCE — WATTS/METER? . 28540 X 921336282
I e S S L 1 T S o e as]
ws 2 ¢ 6 8, 2 ¢ 6844 2 4 6 8y
28540 K FACEPLATE ILLUMINANCE ~ LUMENS/FOOT? {fc)

Transfer Characteristics (Figure 7)

FACEPLATE IMAGE SIZE = 1/2" x 3/8"

FACEPLATE TEMPERATURE = 300 C APPROX.

PHOTOCATHODE VOLTAGE = 9 kV DC

FOR HIGHER LIGHT LEVELS THAN THOSE SHOWN, IMAGE SECTION GAIN
SHOULD BE REDUCED BY LOWERING THE PHOTOCATHODE VOLTAGE.,

/)
//

SIGNAL OUTPUT — NANOAMPERES
3 ~

Va

4 88

2 4 868 “.'I 2 4 68

2 2 2
104 05 104 103
FACEPLATE IRRADIANCE — WATTS/METERZ . 28540 K

A e ———H——1

w? 102

NP I B 1 W RS R T AR R T ST I
2854° K FACEPLATE ILLUMINANCE — LUMENS/FOOT2 (tc)
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4804A 4804
4804A/P2 4804/P2

=
Typical Photocathode Responsivity (Figure 8)
BROADBAND SENSITIVITY
3.2 mA/WATT . 28549 K {160 s A/tm}
I
100 H -
| N | i | /
i | NJRELATIVE {
]. L 1 N ]
g 'V / N [
I N T
: | LI
| AJsouvz‘ N }N ’
AL NN {
N
55 ) |
8= |
-~ 2 I T
&g |
E 1 I
Sl ‘ l \ |
>
>k
g2 ULl | i
ﬁé 10 :vl il T !
Y s s + t t
;'é 1L u i i + [ Il i
@9 I nl } l ‘ |
x§ 6 T l ~+ + +
I | | l
I [ | TR
I 1 It
4 {y ‘ l
| i
l ]
e ! i
i
|
1 | |
300 400 500 600 700 800
WAVELENGTH — NANOMETERS
2L M 3822
{
—

.
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4807 ,4807/V1,4807A, 4807A/VI

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 F late 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 I ntensifier
Large Intrascene Dynamic Range Capability

Especially useful for Coupling With an Image Intensifier

Types 4807 and 4807 A Differ Only in Certain Aspects of Perform-
ance Specifications

Types 4807/V1 and 4807A/V1 Are Permanent Base Versions of
Types 4807 and 4807 A, Respectively

General Data
Direct interelectrode Capacitance:
Anode to all other electrodes (output capecitancs):
Potted ...........cciiiiiiiiiiiiinnnn cevesss 24pF
Non-Potted (including tubebase) ................ 12 pF
Target-to-Mesh Spacing (Nominal) ........... 0.02in (0.5 mm)
Spectral Response (See Figure 10) ............. Modified S-20
Photocathode, Semitransparent:

Material ........... ST O G No-K-Cs-Sb (Multialkali)
Useful Size of Image:

Maximum target diagonal ............. vee. 1L4in (36 mm)

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 vatue. The corresponding electron image on
the target should have a size such that the corners of the rec-
tangle iust touch the target ring.

m@ ﬁl:l Electronic DATA 1
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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 Hm
Flatness .......... P — Np— Within 0.5 um
Focusing Method ..... olske @ DD TS S N D Y . o Magnetic
Deflection Method ......cc..icvnunune 0coooo00 +«+. Magnetic
Shoulder Base ....... Annular 3-leads (See Dimensional Outline)

End Base (4807, 4807A) ........... Semiflexible leads potted in
silicone rubber {See Dimensional Outline)

Element Decoupling ............. 000 0c 40000 See Footnote a

Associated Scanning-and Focusing-
CoilAssembly ..........ciaaveusn .... RCA Type AJ2206, or
Equivailent

Operating and Storage Position ............... B e Any
Weight (Approx.) ............. weveiesasses. 1.51bs (680 kg

Maximum and Minimum Ratings,
Absolute-Maximum Valuesb

Voitages are with respect to thermionic cathode uniess otherwise
specified. All ratings are maximum unless otherwise stated.

Faceplate:
Irradiance® .. ... .u.vuanese. 256 Wim2 (watts/square meter)
MuminanceC. .. ...cocveevanassacanson 2 50 Im/#¢2 )
500 Im/m?2 (lux)
Temperature:
Any partofbulbd ..., . iiiiiiiiiiiiiiianaa,. 669C
Temperature Difference:

Between target section and any
part of bulb hotter than target
SECHION ... v iie i s oeen s ot 506

Heater, for Unipotential Thermionic Cathode:

AC or DC current {pin No.1
and pin No.20 or lead No.16 2 0.63 A

and 17) ... ..... 0. o ioowd) L ok s B 8 anal o
U 0.57 min. A

, Al
! m@ Electronic DAT
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‘ 4807, 4807/V], 4807A, 4807A/V1

| Peak Heater-Cathode Voltage:

‘ Heater negative with respect
|

|

tocathode ..........covun s el DD W
Heater positive with respect
tocathode .............. N SO e v
Photocathode Voltage (Epc) o vveevvainsieesnean. —1000V
Grid-No.SVoltage(Egs) R PG peRaens:  —I00 V
Target Voltage (E¢):
1 Positive value . ...oveevstintansaannan et iR R DORY!
Negativevalue ......c.vvuuenn s vt esminens 10V
| Grid-No.5 (Field-Mesh) VoItage® (Egg) ... ovvvarenenn. 600V
Grid-No.4 Voltage (Egq) ........ Cetisscaavaiaeseass 600V
Grid-No.3 Voitage (Eg3) . cvvunrrarrisninsannananss 600 V
Grid-No.2 Voltage (Eg) ........ SRR e o asemae .« 450V

Grid-No.1 Voltage (Egq) ........0viceseces.. =160t0—40V
Steering-Plate Voltages:
Plate SXq (Egx) «vveecnrininessniannaancensss 600V

Plate $X2 (Egx2) ...... e ———— ST 1 R
Misalignment-Plate Voltages:

PlateSYq (Egy1) ....oivieiainnn = .. 600V

Plate SY2 (Esy2) .iecciriiiiaguiinicnaianiasa.. 600V

| Anode Voltage (Ep) ...... « Yok SR veee.. 1800V

Voitage Between Adjacent Dynodesf ..........cciuenn 600 V

Typical Operating Values9

Regulation of power supply and divider network circuitry shouid be
such that the operating values specified below are held within the
limits shown.

]

)

Heater Current ............c... chrempones @ %

Focus Coil Current (The values of
currents to which this regulation
| requirement applies are contained
1 in the data sheet describing the

magnetic component, e.g., AJ2206 ......... £0.3 %

Grid-No.4 Voltage (As adjusted) ........... +02 %

Other DC Voltages {Fixed or

asadjusted) ............0000n [——— e 210 %
+

Beam Blanking Puise Voltage ............ 5:; :

Voltages are with respect to thermionic cathodes unless otherwise
specified. For circuit design purposes, nominal electrode currents
are 10 MA or less, including leakage, except where otherwise
noted.

Electronic DATA 2
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4807, 4807/V1, 4807A, 4807A/V1

Heater for Unipotential Cathode
(Between Pins 1 and 20):

Current ... ...eiiitinneenennans wsee 06 ~
Voltage {nominal, for current of 0.6 A) .... 6.3 \'
Photocathode Voltage (Image focus)b . .—900 to —650 v
Grid-No.6 Voltage (Accelerator —
approximately 63% of cathode
voltage)) ............... 00 .+ —570 to —410 Vv
Target VoltagekK ........... AN T« - - - 35 v
Grid-No.5 (Field-mesh) Voltap’ veveeco. Ega+12 -
Grid-No.4 Voltage™ ... .......... .. 400 to 440 \"
Grid-No.3 Voltage (Max. output} ...... Egq + 120 \'
Grid-No.2 Voltage . .. ... Py P 400 v

Current ........... S8 4 D P joreBbidns 200 MA
Grid-No.1 Voltage for Picture
Cutoff ..............oiiiunn oo —120to0 —60 v
Steering Plate Difference Voltage
(Center voltage same value as grid No.4}:

Esx? —Esx2 «-cevvvinnninniinnns 0to+60 max. V
Misalignment Plate Difference Voltage
(Center voltage same value as grid No.4):

Esyl —Esy2 ..o o, it QOto+60 max. V
Dynode-No.1VoItage ..... oo vvveenrannsa. 375 v
Dynode-No.2Voltage ........o0veunnn o 700 v
Dynode-No.3 Voltage™ ............. 750 to 1050 v
Dynode-No.4 Voltage .. ... s - 1350 v
Dynode-No.5 VoitageP ...........ccoouun.. 1650 v
Anode Voltage ........ Babdisias i b o voue 1700 v

Current ........cceneneene pRAMRGE . 2D MA
Target Temperature Range ............. 30 to50 oc
Beam Blanking Voitage (Applied to
grid No.1):

Peak-to-peak ........ S RT— o bie s mwals Y \'
Field Strength at Center of
Focusing Coil (Approx.Jd ........ce0ceveeee 70 G

DATA 2
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4807, 4807/V1, 4807A, 4807A/Vl

Peffotmance Characteristics Range Values

\

|

| 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.

Photocathode Radiant Respon-
| sivity at 440 nanometers ........ - 680 - mAW

' Photocathode Luminous

| Responsivity (28540 K 130 160 - HA/Im
1 { W e RE s

ungsten source) { 26 32 = mA/W-
5 28540 K

Signal-Output Current
(Peak-to-peak) ....... 3 5 - MA
Photocathode Iluminance at
28549 K Required to Reach
3 "Knee’’ of Transfer Char- .
| BCteristic ......ov0vunss Jpp— - oot 002 tmft2

Photocathode Irradiance at

440 Nanometers Required

| to Reach “’Knee’” of Trans-

| fer CharacteristicS .. ..vvesenves - - E7x105 wW/m2

Signal-To-Noise Ratio:t
Signal to noise-in-signal
for highlights:
4807A, 4807A/V1 ..vvyiyen
| 4807,4807/V1 ... .c.v0nennn
i Highlight signal-to-derk
| currentnoise ......... oo Siase s 40 46 - dB

Amplitude Response (Con-
trast transfer) at 400 TV
Lines Per Picture Height
{Percent of response to
large-area black to large-

88
B8

[
&8

area white transition)V., ... ..... 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 3% a
1/20 Second After lllum- = —  2x10° fc
inance is Removed ......000s
10% a
- - Bx1

m@ Z}-_U Electronic DATA 3
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4807, 4807/V1, 4807A, 4807A/WN

Shading (Uniformity):¥
Black level:
Variation of output
current with tube

capped (Percent of
maximum highlight

signal):
4807A, 4807A/V1 ....... - 2 5 %
4807,4807/V1 ...c.cvans = ¥ 2 %
Shading (Uniformity):V
White level:

Variation of highlight
signal {Percent of
maximum highlight

signal):
| 4807A, 4807A/V1 ....... - 15 30 %
| 4807, 4807/VY . ...uuun. - 12 16 %

8 See figure showing Suggested Tube End-Base Decoupling Net-
works,

b A description of the Absolute Maximum Rating is given in the
General Section, titled Rating Systems for Electron Tubes.

€ 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 retationship for
continuously illuminated scenes.

d QOperation outside of the recommended target temperature range
shown under Typicai 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-No.5 {fidld mesh) voltage miust
never be less than that of grid No.4.

f Dynode-voltage values are shown under Typical Operating Values,

9 With the isocon within a RCA-AJ2206 scanning and focusing-coit
assembly.

h Adjust for best focus. Nominal value is —750 V. This 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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4807, 4807/V1, 4807A, 4807A/V1

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 voitage
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.

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. Overal! multiplier gain varies approximately as the 3rd
power of anode voltage.

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).

The photocathode irradiance at 440 nanometers (the peak of
photocathode responsivity) is related to photocathode illumi-
nance at 285490 K by the factor 0.02865 (1/35) derived as follows:

1Iim

72

10.76 ft2  160_yA
m2 X Im
60_mA_
w

X

p—— 8
ms

When the photocathode is irradiated at some wavelength othar
than 440 nanometers, the factor will differ as the relative photo-
cathode responsivity.
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4807, 4807/V1, 4807A, 4807A/V1

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 seif-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 (+ 0.1 dB) frequency response to at least 14 MHz.

v Variation of responses over scanned area.

W The unit, watts-285490 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 28549 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 LA/Im is equivalent to a re-
sponsivity of
160 uA 20 lumens
X
Im watt-28540K
. Also an illuminance of 1 Im/ft2 (fc) is equivalent to an irradiance
of
1im  watts-28540 K 10 ft2
—_— X X
2 20 lumens M2

= 3.2 mA/watt-28540K

= 0.5 watt-28540 K/meter2

Therefore, all references to illuminance in Im/ft2 may be convert:
ed to watts/meter2.28540 K by multiplication factor 0.5,

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

Amperes/watt-28549 K responsivity to the entire spectral out- O

|
| Electronic BATATS
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4807, 4807/V1, 4807A, 4807A/V1

———

Set-Up Procedure

procedure described betow should be followed

wefully 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,

|
| The set-up
|
|

Step 1
‘ Step 2:

Step 3:

&lpd:

using the RCA assembly AJ2206, should be adjusted to 600
milliamperes. The following steps should then be followed
sequentially.

Light should be admitted to provide a nominal
faceplate illumination of 0.01 to 0.1 lumen/ft2
{(footcandle). This is avery important step for al)
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 voitages appiied) for 20 to
30 seconds, then resume normal operation.

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 piate differential voltages are set
to the volitage values supplied with the tube or
to +25 volts.

Grid-No.1 voitage is adjusted to provide a small
amount of beam current so that video informa-
tion appears on the monitor.

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.

Grid-No.1 voltage is readjusted to fully dis-
charge the target.

Optical elements, photocathode voltage {image-
section focus), and grid-No.4 voltage (scanning-

m@ Electronic At
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4807, 4807/V1, 4807A, 4807A/Vi

—
under Typical Operating Values, The tubes are adjusted to
provide maximum picture resolution. Spurious signals are
evaluated by size which is represented by equivalent num
of raster lines in a 525 TV line system. Allowable spots s
for each zone is shown in Table |. 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 P
Equivalent \
Number of Zone 1 Zone 2 Zone 3
Raster Lines Altowed Spots| Allowed Spots | Allowed Spots
Over 6 [] 0 1]

6 but not

including 4 0 0 4 B

4 but not

including 1 2 6 6

1 or less Spots of this size are allowed uniess 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

b D
H /
'ONE 1
H
20NE 2 /. ] ZONED
ZONE 3 / 20NE 2
A — 4807, 4807A zones |
4807A, 4807A/V1 selssm
D: Active Target Diameter B — 4807/V1, 4807A/V1
H: Raster Height (4 x 3 Aspect Ratio)

Zone 1: Diameter - H/2, Area = 15% (

Zone 2: Diameter = H, Area ~45%

Zone 3: Area ~40%

4807, 4807/V1

D: Active Target Diameter
H: Raster Height (1 x 1 Aspect Ratio),
‘ Zone 1: Diameter = .62H, Area ~ 30% 4
| Zone 2: Diameter = .87H, Area =~ 30%
| Zone 3: Area ~40%
.
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4807/V1, 4807A, 4807A/V1

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 Egx1 — Egx2 to picture cut-off
and back off to best picture.

Step 8: Reduce target voitage to cut-off and set Egx1 —
Esx2 to the minimum positive value that elimi-
nates bright edges.

Step 9: Increase target voltage to 3.5 volts and adjust
Esy1 — Esy2 for best uniformity. Use the mini-
mum value which provides acceptabie 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 Egy1-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.

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

NENE
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4807, 4807/V1, 4807A, 4807A/V1

(orid 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 defiect 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 refiected 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 refiected 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 resuit,
secondary emission occurs. The emitted secondaries, after
multiplication, are collected by the anode as the signal out-
put current.

m@ Electronic DATA 6
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4807, 4807/V, 4807A, 4807A/V1

! 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,

€. Aseparate connection is provided for the “‘persuader’’
multiplier focus electrode G3. ts design is such that it
may be tied to G4. Maximum output may require it to
be more positive than Gg4.

|

|

} d. The annular decelerator electrode, Gg, featured in

| most image orthicons is not used, nor provided in the
4807 series. The designator “Gg' 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.

g Automatic beam control is not needed.

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

w’ on one or several dynodes may be made adjustable. The
following precautions should be observed:

m@ m Electronic DATA7
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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.

e. 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 unigue 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—Edyns is 35 volts.

. ""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.

. Raster orientation (See Data) is extremely important.

Vertical scan reversa! is normally not recommended and
should not be used without contacting your RCA field
répresentative for factory recommendations concerning
your system.

. 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) G voltage will decay more
slowly than the (positive) voltages on G2 and/or Gg.

@
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4807, 4807/V1, 4807A, 4807A/V1

Suggested Tube End-Base Decoupling Networks for 4807, 4807 A

Each lead is identified. Leads are approximately 9" {230 mm) long.
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C1,C15: 0.1 uF C8,C10: 0.01 uF, 1600 V
C2 through C7: 0.01 UF, 1000 V C9: 0.01 uF, 2000 V
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Suggested Tube End-Base Decoupling Networks For 4807/V 1,
4807A/V1

Each Lead is identified. Leads are approximately 9" (230 mm) long.
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C11 through C14: 0.01 uF, 1000V R12: 51k, 1/4W
R1 through R11: 100k, 1/4 W R13: 100k, 1/4 W
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Dimensional Outline For Types 4807 And 4807A
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4807, 4807/V1, 4807A, 4807A/Vi

Enlarged Bottom View, Types 4807 And 4807A

NOTE
TARGET _\
(YELLOW)

EXTERNAL PHOTOCATHODE
FACTORY—NSTALLED LEAD (VIOLET)
CONNECTION .
Base Color Code
Lead Description Body Stripe
1 Grid No.1 Brown 1 Green
2 Steering Plete 5X4 (+) Blue i
3 Grid No.4 Brown 1 Red
4 Grid No.3 Brown 1 Orange
5 Misalignment Plate SY2 {—)  Orange -
6 Dynode No.2 Brown 2 Green
? Dynode No.4 Brown 2 Orange
8 Dynode No.5 Brown 2 Red
-] Anode Red -
10 Dynode No.3 Brown 2 Yeliow
1" Steering Plate SX2 {=) Green -
12 Dynode No.1 Brown 2 Blue
13 Grid No.2 Brown 1 Yeliow
14 Misalighment Plate SY4 {+)  Yeliow -
15 Cathode Brown 1 8lue
16 Heater Brown -
17 Heater Brown -

Nots — Scribe marks on base for slignment in RCA-AJ2206 yoke
assembiy. Refer to bulletin AJ2206 for slignment pro-

cedure,

-
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4807, 4807/V],

4807A, 4807A/NN

Dimensional Outline For Types 4807/V1 And 4807A/V1
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4807, 4807/V1, 4807A, 4807A/V1

Enlarged Bottom View, Types 4807/V1 And 4807A/V 1

TARGET
(YELLOW)

GRID No.6
{WHITE) \

GRID No.5
{REO}

PHOTOCATHODE
EXTERNAL LEAD (VIOLET)
Base FACTORY—INSTALLED
Pin Description CONNECTION
| ] Heater I
| 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 SY 2
9 Dynode No.2
10 Dynode No.4
1 Dynode No.5
‘ 12 Anode
i 13 Dynode No.3
| 14 Steering Plate SX2
| 16 Internal Connection — Do Not Use
16 Dynode No.1
17 Grid No.2
w 18 Misalignment Plate SY
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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4807, 4807/V1, 4807A, 4807A/V1

Basing Schematic For Types 4807 And 4807A
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EXTERNAL SHIELD
FACTORY

TION,

INDEX 22

Basing Schematic For Types 4807/V1 And 4807A/V1
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- 4807, 4807/V1, 4807A, 4807A/V1

Faceplate Exposure Limit
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4807, 4807/V1, 4807A, 4807A/ V1

Typical Transfer Characteristic
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4807, 4807/V1, 4807A, 4807A/Vl
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4818

Photomultiplier
Variant of 1P28 Having a Bialkali Photocathode

@ Spectral Response Range — 200 to 650 nm

B Anode Current Drift — * 1.5% maximum for an initial anode
current of 3 UA

B High Current Amplification — 5 x 105 at 1000 volts

B Fast Time Resolution Characteristics — Anode Pulse Riss Time,
1.6 x 109 s at 1250 volts

Electron Transit Time, 1.6 x 10—8 s at 1250 volts

General Data
Spectral Response .. ......c.c00000ss g & B 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  ............... 0.31in (0.8 cm)
Window ....... 0000000 «esess. Ultraviolet-Transmitting Glass
(Cornlnga No.974 1), or equivalent
tndex of refraction at 589.3 nanometers ..... 30000000 1.47
Dynodes:
Substrate .....c.cveciencicaneieian. 0000000 Nickel
Secondary-emittingsurface ............. Cesium-Antimony
Structure ......... Circular-Cage, Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.):
Anode todynode No.9 ............c000iencanns 4.4 pF
Anode to all otherelectrodes .........cco00ve0e. 6.0 pF
Maximum Overall Length .. ... vetesasaasess. 3.68in(9.3cm)
Maximum Seated Length . ........oveenevnn. 3.12in (7.9 cm)
Maximum Diameter .............. cooccunn 1.31in (3.3 cm)
Base .. Geearean BT s - e s o s Small-Shell Submagnal 11-Pin,
{JEDEC Group 2, No.B11-88) DAP (Di-Allyl
Phthalate) Non-Hygroscopic Material
Socket ....... «ieess  Amphenolb No.78511T, or equivalent
Magnetic Shield ........... MillenC No,80801B, or equivalent
Operating POSItionN «..vevevtecerconenesranananson ... Any
Weight (Approx.) . ...vuievineetncnrerenenecranenana 1.6 oz
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4818

Maximum Ratings, Absolute-Maximum Valuesd
DC Supply Voltage:

Between anode and cathode ........... 12560 max. V
Between dynode No.9 and anodeé........ 250 msx. V
Between consecutive dynodes .......... 2560 max. V
Between dynode No.1 and cathode ,..... 2560 max. V
Average Anode Current® ., ... ....c.0000es 05 max. mA
Ambient Temperature ...... AL Gt 85 oC

Characteristics Range Values for Equipment Design

Under conditions with dc supply voitage (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 22° C.

With E = 1000 volts (Except as noted)

Min, Typ. Max.
Anode Sensitivity:
Radiantf at 400 nm ...... -  2.7x105 - AW
Luminous8 (28649 K) .... 100 300 1200 A/im
Cathode Sensitivity:
Radianth 8t 400 nm . ..... -  5.4x102 -  AMW
Luminousi {28549K) . .... 25x10% 6x105 - Alm
Quantum efficiency
400 nm ......0 P o aEreR - 16.5 - %
Anode-Current Drift:k
For an initial anode
current {Ip} of SMA ..... - - +16 %
Current Amplification ..... - 6x108 -
Anode Dark Current at
1000 VOIS «ovnvvnnennens ~  2%x109 15x108 A
Equivaient Anode Dark Current
Input™ at 1000 Volts . .... ; — 6.6x1012 - Im
Anode Pulse Rise Timen,
at 1250 VOIts .u.euuennns i - 1.6x109 - s
Electron Transit TimeP,
Bt1250 VOIS .. .evvvnnnns - 16x108 - s

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

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

m@ Electronic DATA 1
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1 € 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.
€ 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.

8 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 285490 K and a light input of 1 microlumen
is used.

B This value is calculated from the typical cathode luminous sensi-
tivity rating using a conversion factor of 900 lumens per watt.

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 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.

k  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 {I,) of 3 microamperes. The change in anode cur-
rent for the next 12 minutes is continuously recorded and must
not vary more than +1.5%. Anode current drift is defined as
follows:

.. A i, (30 to 42 minutes)
Anode Current Drift =

Ip (at 30 minutes)
where &), = 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.

N Measured between 10 per cent and 90 per cent of maximum
anode-putse height. This anode-pulse rise time is primarily a func-
tion of transit time variation and is measured under conditions
with the incident iight 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
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4818

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

ANODE RETURN

+

TO REGULATED
DC POWER SUPPLY
(SEE NOTE 1)

