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PHOTOSENSITIVE
DEVICE

SECTION

This Section contains data on phototubes
of the single-unit, twin-unit, and multi-
plicr types; photocells; television camera
tubes such as image orthicons, iconu-
scopes. and vidieons; and other devices
employing photosensitive materials.
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RCA PHOTOSENSITIVE-DEVICE GUIDE
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DEFINITIONS
of Photosensitive-Device Terms

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

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

‘ voltages.

Cathode Radiant Sensitivity. The quotient of current leaving
the photocathode by incident radiant power of a given wavelength.

l.uminous Sensitivity. The quotient of cutput current hy
incident luminous flux, at constant electrode voltages.

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

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

Illumination Sensitivity. The quotient of output current by
the incident 1llumination, at constant electrode voltages.

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

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

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

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

bandwidth.

Electrode Dark Current. The electrode current which flows
‘ when there i1s no radiant flux incident on the photocathode.

Transit-Time Spread. The increasein widthof the output pulse
over that of the input pulse. Pulse width 1s measured at 50
per cent of the pulse height.

Pulse Rise Time. The time required for the instantaneous

amplitude of the pulse to go from 10 per cent to 90 per cent
. of the peak value.

Median. That value 1n a series such that half of the devices

in the series are on one side of it, and half on the other.
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PHOTOTUBEANSDENS|T|VITY
SENSITIVITY MEASUREMENTS

GENERAL CONSIDERATIONS

The range of luminous-sensitivity fimits given fora phototube
on the data sheets of this Section is that which the tube will
display when operated under low-current conditions.

If the tube is to be operated underconditions approaching its
maximum-current rating, the equipment design should provide
for a wider sensitivity range having a minimum value equal to
ana-half nf that shown for low-current operation. The sensi-
tivity of a phototube under such high-current conditions is
dependent upon the tube type, as follows:

l. Single-Unit and Twin Phototubes
a. 8as Typas; For high-current operation, and particularly
in applications in which the type is subjected ¢ these
higher values continuously, a drop in sensitivity below
the values for low-current operation may be expected, the
extent of the drop being affected by the severity of the
operating conditions. After a period of idleness, a gas
phototube usually recovers most of its initial sensitivity.

b. vacuum Types: Un|ike gas phototubes, this class of photo-
tubes shows negligible drop in sensitivity values for

different degrees of illuminationandover long periods of
use. The output current of a vacuum phototube isa linear
function of the exciting illumination under normal oper—

ating conditions. The frequency response is flat up to
frequencies at which transit—time effectsbecome the limit-
ing factor.

2. Multipltier Phototubes

Although RCA Multiplier Phototubes are vacuum types, a drop
in sensitivity is to be expected from this class of photo-
tubes when operated at high anode-current values. The ex-
tent of the drcp is affected by the nature and severity of
the operating conditions to which the tube is subjected.
After aperiod of idleness, the multiplier phototube usually
recovers asubstantial percertageof this loss of sensitivity.

Multiplier-phototube-sensitivity valuesare dependent onthe
respective amplification of each dynodestage. Hence, large
variations insensitivity can be expected between individual
tubes of a given type, The overall amplification of a mul-
tiplier phototube is equal to the average amplification per
stage raised to the nth power, wheren is the number of stages.
Thus, very smail variations inamplificationper stage produce
very large changes in overall tube amplification.

Because these overall changes are very large, it is advis-—
able for designers to provide adequate adjustment of the
supply voltage per stage so as to be able to adjust the
amplification of individua! tubes to the desired design

value. It is suggested that an overall voltage-adjustment
(continued on next page)
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PHOTOTUB%J?DENSIT IVITY
SENSITIVITY MEASUREMENTS '

range of at least 2 to | be rrovided. Wwhen tre output cur-
rent cante controlled by change in the illuminatior of the
photocathcde cf the ~ultiflier phototube, the recuired rarge
of adjustment ir tr. | Itage per stage can be reduced.

SENSITIVITY MEASUREMENTS

The lumindus-sensitivity values cncwn onthe datapages of this
Sectirn are meas.res a cdr3ing tc **e folloaing rrocedures:

I. Single-Unit and Twin Phototubes

a. Gas Types: The light source consists of a tungsten lamp
operating ata filiment color temperature of 28700K. For
the O-cycle meisurements, a light input of 0.1 lumen is
used, unless otherwise specified, For the 5000-and 10000 ‘
cycle measurements, the light input isvaried sinusocidaily
about a mean value of C.0iI5% lumen from zero to a maximum
of taice themean, For all measurements, adc anode-supply
voltaige of 90 volts and a |.0-megohm loadresistor are em—
ployea. Under these conditions, theeffect of tube capaci-
tance is negligible.

b. VYacuum Types: The Iight sourceconsists of a2 tungsten famp
operating at a filament color temperature of 28700k. A
steady light input of O.! lumen is used, unless otherwise
specified, together with adc ancde-supply voltage of 250
volts and a I-megohm load resistor.

2. Multiplier Phototubes

The iight source consists of a tungsten lamp operating at a
filament color temperature of 2870°K. A Light fiux of 10
microlumens from a rectanguiar aperture approximately 0.8"

long and 0.2" wide isprojected normal tothe cathode in the
direction noted onthe tasing diagramand outline. The loacd
resistor has a vafue of 0.0! megohm. The applied voltages ‘
are specified on the individual data sheets.
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S-4 RESPONSE

OF PHOTOTUBE HAVING

SPECTRAL-SENSITIVITY CHARACTERISTIC

RADIANT FLUX FROM TUNGSTEN SOURCE AT 2870° K
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SPECTRAL-SENSITIVITY CHARACTERISTIC
. OF PHOTOTUBE HAVING
S-5 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

2 1 O 6 O 6 O O | | Y
[-! FOR VALUE OF RADIANT SENSITIVITY
: AT 100-UNIT POINT, SEE DATA SHEET [ 1 1
|| FOR SPECIFIC TYPE.
‘ B2 8 i RS B T
e R D 11
- e 4 41
- .| RANGE OF HHE
—IMAXIMUM VALUE
1T |
i t
]
80
5
E
2
= 60
a
z
]
u I
® | ; \
w
2
b I
<
3 40 EEEER
w
@ 44 { -
o :
@
1000 3000 5000 7000 9000

WAVELENGTH —ANGSTROMS
44 i 4 Il }

Il

i t
- (o 4

Ww 35 O <

56’6‘ Su o o &g

299 o x w o

53 p0 ¥ a2

EL DIVISION 92CM-6814R2

narun o

i

asmerar A escEy



&g

SPECTRAL—SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING
S$-8 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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SPECTRAL—=SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING
$-9 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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Response S-11

S—PECTRAL-SENSITIVITY CHARACTERISTIC OF
PHOTOSENSITIVE DEVICE HAVING S-11 RESPONSE

For Equal Values of Radiant Power at All Wavelengths
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TENTATIVE SPECTRAL-SENSITIVITY
CHARACTERISTIC OF PHOTOTUBE HAVING
S-13 RESPONSE

. FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS
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TENTATIVE SPECTRAL-SENSITIVITY

CHARACTERISTIC OF PHOTOJUNCTION CELL
HAVING S-14 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS.
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HAVING S-15 RESPONSE

92CM-9206RI

ELECTRON TUBE DIVISION
PADIO COPPORATION OF AMERICA, HARRISON, NEW JERSEY

World Radio Histo

TENTATIVE SPECTRAL-SENSITIVITY

CHARACTERISTIC OF PHOTOCONDUCTIVE CELL

IR T TTT11 1] TT LT IL]
T BREESENS e
T | P o
o tH ESSanSdisisinisss :
i T ] T &w + ! SEERENEND W
T RS RN EENBEANEEEEEEERGuNES
o [ T NSNS NEE R T
» - Rl
H — A
Saasasssams: HFEH CEEH PP
S arH Samtmmasas: g
i Wi T i
T (e T g2
T T o5 . o
NEEENE RN g &
o &z EREE: b
1 [ mEs NS RaE T Q
Ew  HOE ek mEa FHH z
H2% HA | £ S H H N LS
o .QHuS “ 12 NN T = mH. AA-EL]
DZ< e Tt wl,-i[ e - AR 5 CEE]
w8 o HH EaEm FEHT g
1 w
! Ly |
mm T T K g 1] m.szu»
S tnqlooogant o =NuEy I 1 H
oFa . I === o N3349
Zr ; T % 1+ 3nne
HED - 1 ‘ -
o O I ] CHH R it 1370IA
[ i T NN b NN T
wo T i T N T 130
Mwwm EaSEammmEmE T M o HHHEFSCHHE VLN
<o T 7 T + t HHHH I A aE
JMNMJ_.IZ_. g NN LT T AT Hlllm
”. o 1 ..Q.slTn T (=] (= o Q 03
RS e 8 ‘
. ] 1
I AN N ALIANILISNIS ALY 138 -

' FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

inn
1
-+



TENTATIVE SPECTRAL-SENSITIVITY
CHARACTERISTIC OF PHOTOTUBE HAVING
S$-17 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL i><mrm20ﬂ1m.
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Response S5-18

SPECTRAL-SENSITIVITY CHARACTERISTIC OF
For Equal Values of Radiant Power at All Wavelengths
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TENTATIVE SPECTRAL—SENSITIVITY
CHARACTERISTIC OF PHOTOTUBE
HAVING S-20 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS .
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SPECTRAL CHARACTERISTIC OF 2870° K LIGHT
SOURCE AND SPECTRAL CHARACTERISTIC OF
RADIATION FROM 2870° K SOURCE AFTER
PASSING THROUGH {NDICATED INFRARED FILTER

| CURVE A:SPECTRAL CHARACTERISTIC OF LIGHT SOURCE
AT COLOR TEMPERATURE OF 2870° K,
CURVE B:SPECTRAL CHARACTERISTIC OF RADIATION FROM

2870° K SOQURCE AFTER PASSING THROUGH
INFRARED FILTER (CORNING N2 2540).
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Spectral Energy Distribution

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

SPECTRAL CHARACTERISTIC OF LIGHT FROM

2870° K SOURCE AFTER PASSING THROUGH BLUE

FILTER (CORNING C.S.No.5—58 POLISHED TO i/2 ]
STOCK THICKNESS).

MAXIMUM FILTER TRANSMISSION OCCURS AT

4300 ANGSTROMS AND IS 60 PER CENT
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FREQUENCY-RESPONSE CHARACTERISTICS

CURVE A: PHOTOTUBE HAVING S-1 OR
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RCA TypeI[ Specfrol Response

CURRENT AT ALL WAVELENGTHS.
SIGNAL— OUTPUT MICROAMPERES FROM
SCANNED AREA OF 1/2"x 3/8" = 0.02
DARK CURRENT (MICROAMPERES)=0.02
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1P2]

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

GENERAL
Spectral ReSBponge « v v v v v s e v to s oo oo S-4
Wavelength of Maximum Response. . 4000 *+ 500 angstroms
. Cathode, Opaque . . .+ oo vvvvvonen Cesium-Antimony
Minimum projected length® . ...... 0.94 in (2.4 cm)
Minimum projected width® ....... 0.31 in (0.8 cm)
Window ... ..o Lime Glass (Corningb No.0080),
or equivalent
. Index of refraction at 4360 angstroms ........ 1.523

Dynodes:

SUDBLIALE « v v v v v oo v o st b e e e Nickel
Secondary-Emitting Surface. ... .. Cesium-Antimony

Structure . . . Circular-Cage, Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.):

Anode todynode No.9 . .. ... .. ... v v 4.4 pF
Anode to all other electrodes . ........... 6.0 pF
Maximum Overall Length ........... 3.68 in (9.3 cm)
Seated Length . . ... ... 3.12 in (7.9 cm)
Maximum Diameter . ....... 000 1.31 in (3.3 cm)
Bulb vt v vt v vttt et st s oot e T9

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

’ Socket .. .. ... Amphenol® No.78S11T, or equivalent
: Magnetic Shield ... .. Millend No.80801B, or equivalent
Operating Position . ... ...y Any

Weight (Approx.) . .. ¢ v viv e inoovae e 1.6 oz

ABSOLUTE-MAXIMUM RATINGS
‘ DC or Peak AC Supply Voltage:

Between anode and cathode ........ 1250 max. V

Between anode and dynode No.9 ... .. 250 max. V

Between consecutive dynodes . ... ... 250 max. V

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

. Average Anode Current’ .. ....... ... 0.1 max. mA
Ambient ’I’emperatureg .............. +75 max. °C

m@m Electronic DATA 1
Components 8-69



1P21

— CHARACTERISVTICS RANGE VALUES

Under conditions with dc supply voltage (E) across a volt-

age divider providing 1/10 of E between cathode and dy-

node No.1; 1/10 of E for each succeeding dynode stage; .
and 1710 of E between dynode No.9 and anode.

With E = 1000 volts (Except as noted)

Min. Typical Max.

Anode Sensitivity:

Radiant” at 4000 5

angstroms . . ... - 1.2x10 - A/W .

I..umir&ousI

(2870 K) ..... 40 120 800 A/Im
Cathode Sensitivity:

Radiant® at 4000

angstroms .. .. . - 0.04 - A/W .

Luminous™ 5 -5

(2870 K) .. ... 2x10 4x10 - A/lm

Quantum Efficiency

at 3800 angstroms  — 13 - %
Current Amplifica- 6
tion.......... - 3x10 -
Anode Dark ) 8
Current"....... = 1x10 1x10 A
Equivalent Anode 11 _10
Dark nCurrent - 5x10 5x10 Im
Input” ........ _ 4.8x10'14p 4_8)(10-13p w
Equivalent Noise -13
Inputd ... ... .. - 6.7x10_16 - L

- 6.4x10°°" - w

Anodg-Pulse Rise -9
Time® at 1250 V.. -  1.6x10 = s Q
Electron Transit 8
Timetat 1250 V.. - 1.6x10 - 8

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

b Made by Comning Glass Works, Corning, NY 14830. .

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

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

f Averaged over any interval of 30 seconds maximum.

—= Indicates a change.

m@ Electronic DATA 1
Components



1P2]

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

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

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

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

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

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

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

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

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

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

m@m Electronic DATA 2
Components 8-69
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t The electron transit time is the time interval between the
arrival of a delta function light pulse at the entrance
winaow of the tube and the time at which the output pulse
at the anode terminal reaches peak amplitude. The transit
time is measured under conditiong with the incident light
fully illuminating the photocathode.

DIMENSIONAL OUTLINE

118 MAX. .,
DIA. ~ ‘
BULB —|—
15 \I -~ = l 3IMIN )
PHOTO- J ‘ I
CATHODE
—-n
} ]
i
94 MIN +--- —3 312
| | MAX .
| 4
194 | 368

* 09 MAX
SE ]
JEDEC No. 811-88
'
ooy
131 MAX. |
e DiA.
DIRECTION OF
INCIDENT PIN No.t

RADIATION PHOTO-
CATHOOE (SEE
DETAIL A

92CM-6264 RIO

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

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

fnch Dimension Equivalents in Millimeters .

Inch mm Inch mm Inch mm

.09 2.3 .31 7.9 1.31 33.2

.190 4.8 .402 10.2 1.94 49.2

.250 6.3 .94 23.8 3.12 79.2

.270 6.8 1.18 29.9 3.68 93.4
m@ Electronic DATA 2

Components
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" DETAIL A (Top View)

‘ ove PHOTO-
CATHODE
REGION OF
QLTalel 7~ ; 7 Joest CoLLecTion
270 —)
SHIELD~" 190 -.250
® |
402 —!
DIRECTIDN DF
INCIDENT
RADIATION 92CS-8674R2
TERMINAL DIAGRAM (Bottom View)
]
DIRECTION OF RADIATION

‘ Pin 1: Dynode No.1 Pin 7: Dynode No.7

Pin 2: Dynode No.2 Pin 8: Dynode No.8

Pin 3: Dynode No.3 Pin 9: Dynode No.9

Pin 4: Dynode No.4 Pin 10: Ancde
‘ Pin 5: Dynode No.5 Pin 11: Photocathode

Pin 6: Dynode No.6

m@[m Electronic DATA 3
Components 8-69
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~  TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
ANODE RETURN

RI$ Ci T~ DYNODE No.9 l

LOAD
R3S Ca— CONNECTION

+

TO REGULATED Rs
0C POWER SUPPLY
(SEE NOTE 1) Re

" PHOTO-
MULTIPLIER

CATHOOE

92CS-11382R!
Rl through RlO = 20,000 to 1,000,000 ohms
Note 1: Adjustable between approximately 500 and 1250
volts.
Note 2: Capacitors Cl‘ through C3‘ should be connected at
tube socket for optimum high-frequency performance.

‘Leads to all capacitors should be as short as possible to
minimize inductance effects.
The capacitor values will depend upon the shape and
the amplitude of the anode-current pulse, and the time
duration of the pulse, or train of pulses. When the out-
put pulse is assumed to be rectangular in shape, the
following formula applies:
't
C = 100 T

where C is in farads
i is the amplitude of anode current in amperes
V is the voltage across the capacitor in volts
and t is the time duration of the pulse in seconds

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

m@ Electronic DATA 3
Components



1P21

take into account the smaller values of dynode cur-
rents in these stages. Conservatively, a factor of
approximately 2 per stage is used. Capacitors are not
required across those dynode stages where the dynode
current is less than 1/10 of the current through the
voltage-divider network.

For other shaped pulses or for a train of pulses, the
total charge q should be substituted for (i't) and the
following formula applies:

q .
C =100 v where q =/ i(t) dt coulombs
TYPICAL ANODE CHARACTERISTICS
|

VOLTS / STAGE =100
LIGHT SOURCE 1S A TUNGSTEN - FILAMENT LAMP OPERATED AT A

COLOR TEMPERATURE OF 2870 °K.

T NSNS NSRS S NS RN RN
TMH‘.—A*F.F .«.L.,. ,ﬂ..xl.ﬁw%.l.l,w TL1 |
T m e R

HHES .
Hr e 401.”;-..01x+|1._'2
I I NN i
uN T RS Bnal taanaxs
7 ~pH S
] 1 Wy T
Ft §5m: Sasy inanees i
1] ] %J,.WM g 2 |
T SR w
T —+ Ot . =
ot | RS o |
1T nnsNns| =
: 1x ; Y
S HEHH A 4
Seseassnas iSanasl nd caant
. SEENSas na 23 o
nE INRESEI EANR-S AN 1- o
ESSSest: e SR 8|
t 1 1411 t I
. EsEtanas e H &
FHHRR H11 o |
rt TT] IRERRAND 3
111 INRRaN z
s SN, & |
fﬁvs.” T+ T ot
H e It LfrT.f 5
I NN N T <]
H H > |
o |
S T 1 [
- —_ —+
1 I |
HhH A
SNEnEas ; A - _
T O R
SN e
. 1 1 IS S INEE xlw _
@« ™~ [l G v ] ~ = [=3
c c c c o c o c
ANODE MILLIAMPERES
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TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY
ALONG TUBE LENGTH

SPOT SIZE : 1MM DIA. APPROX. o ]
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL |
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.

ool L o i

RELATIVE ANODE CURRENT

[_ s fiti
10 15 20 25
DISTANCE ALONG CATHODE FROM END

OF CATHODE NEARER BASE — MILLIMETERS g, ¢ sccann

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.

oy cia eeet o Eretstiy el VARIATIONS CAUSED

BY INTERCEPTION

OF LIGHT BY GRILL
AS WELL AS SUR-
FACE IRREGULAR-
ITIES HAVE BEEN
IGNORED.

80

60

40

RELATIVE ANODE CURRENT

20—

. 0 2 a 6 8 10 12

DISTANCE ALONG PLANE OF GRILL
FROM LEFT TO RIGHT — MILLIMETERS

92CS-7667R2

m@m Electronic DATA 5
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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
TUBE onOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION

AJO
ROTATIONAL POSITlON TOP VIEW) CLOCKWISE » (-)
ROTATIONAL POSITION {TOP VIEW) COUNTERCLOCKWISE = (+)

T

[ et 1 2 N 1355888 .

75

50

25

RELATIVE LUMINOUS SENSITIVITY

o) baaadatisiens: 12 s s
=75 =50 -25 0 25 50 7%
DEGREES OF ROTATION

92CS —867IR2

TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A

FUNCTION OF DYNODE-NO. 6 VOLTS

ANODE SUPPLY VOLTS (E) = 1000
VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE = 100
100

|
|
1l
T

L

E.

|
1T

l A4 ]

RELATIVE OUTPUT CURRENT

0.l | S

i L ! I | J
~600 -500 =400 -300

DYNODE-No.6 VOLTS (REFERRED TO ANODE)

92CS -8672RI

m@ Electronic DATA S
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 TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A
FUNCTION OF SIMULTANEOUS MODUL ATION OF
DYNODES NO. 5 AND NO. 6

. ANODE - TO -DYNODE No.9 VOLTS = 200
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES
No,5 AND No.6 =100
A CONSTANT VOLTAGE DIFFERENCE OF 100 VOLTS IS MAINTAINED
BETWEEN DYNODES No.5 AND No.6 DURING MODULATION,
ANODE IS AT GROUND POTENTIAL.
IOO8 - A N

V4

o . 3 N

-3
mEmay
|
1
L

RELATIVE ANODE CURRENT

Q.
. -600 8 6 4 2 _g00 8 6 4 2 _go0
DYNODFE -No.5 VOLTS (REFERRED TO ANODE)
92CM-11375
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SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS

SUPPLY VQLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF
€ BETWEEN CATHODE AND DYNODE No [, [/10 OF E FOR EACH
SUCCEEDING DYNODE STAGE, AND I/i0 OF £ BETWEEN DYNODE
No. 9 AND ANODE
10 ] ‘1: 1 100
] — — S——
e————t1+—T + — 6
—o +— +—+ A
al— - + —a
N 1 +_._
2+ S —L ] 12
L |
0 — - ]
- g1 ) 8
A e ]
o e = +—1—16
% - T I N
o al- t L 4a
& L 4 S——
s
a
g 2 1 +—2
]
S
P-4
4
)
% 02 —+—ios =
S s f s o
~ —+— u
A +—6 7
@ +— =
W <«
% a t —1—14 .
1 w
@
4
r 2 12 3
>
e |
Z2 10 1’
& e ——
1 —
6 S N S 7Y
4+
a4 4 +—{a
+ S
2 +——2
1 S S A [
500 9 1000 " 1213 144500
SUPPLY VOLTAGE (E) — VOLTS
92LM — 3019
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" TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS

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

LIGHT SOURCE 1S A TUNGSTEN—FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2B70°K.

TUBE TEMPERATURE =22°C

T Inaaa TIT 17 =
oW EEEERHE R e
3 T 11 T T 1§ S S
i ++ 1+ttt —+—+ -+t 71
a + 11 et ~+— —+—t+ 14
.+—-4—J—¢T'-'»} —~+
Hemmannil 1
| -
1078 ——11 }3 T
e
e,ij.%kl T
.,‘T.».s» —+
a A —+
i e T
2 b=ttt +

ANODE DARK CURRENT -— AMPERE

EQUIVALENT ANODE —~DARK —CURRENT INPUT — LUMEN

EQUIVALENT ANODE - DARK—CURRENT INPUT AT 4000 ANGSTROMS — WAT

@
-+t
-}-H«'r
L
fEEESE

i

!v

- -
-

)

1

1
o Q(_J

jEEEREN. EADCI— WATT |
a1 mman Ha
- 1+ t—1— =+t — 1 b
2+t -+ - 2
. | L] | AR -
o ] L] e | i dlitfpore
4 6 B0 2 a 6 8,02 2 a 6 803
LUMINOUS SENSITIVITY — AMPERES/LUMEN
700 800 1000 1250
SUPPLY VOLTAGE (E) — VOLTS o2UM= 3022
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TYPICAL EFFECT OF MAGNETIC FIELD ON
ANODE CURRENT

l’ SUPPLY VOLTAGE (E] ACROSS VOLTAGE DIVIDER PROVIDING 1710 OF |
E BETWEEN CATHODE AND DYNODE No I, 1/10 OF € FOR EACH
‘ SUCCEEDING DYNODE STAGE, AND 1/10 OF € BETWEEN DYNODE
No 9 AND ANODE
PHOTQCATHODE 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 ANDIS AGAIN DEGAUSSED ‘
BEFORE FLUX DIRECTION IS CHANGED }

100

"

PER CENY

RELATIVE ANCODE CURRENT

-60 -40 -20 o 20 40 60
MAGNETIC FIELD INTENSITY (H}—— OERSTEDS
RLS - 3001

TYPICAL TIME-RESOLUTION CHARACTERISTICS

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

PHOTOCATHODE IS FULLY ILLUMINATED

LA ——: ;{ =

3 S S — }

— I — I -
4 + \
@ TRANSIT e[ T T
g 2p—r — — —
8 ]
& 0-8
R N
= i = ESSS=
W - — - - —
3 G T B S — ——
- b + -+ — —
RISE Time — T +————1—
= =T
1| .
10-9 | 1 | L I
500 € Z 8 9 1000 ' 2 3 4,500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LS- 300
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_MJ{iplier Phototube

9-STAGE, SIDE-ON TYPE $-8 RESPONSE

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

General:

pectral Response. . . e e e . .S-8
wivelength of Maximum Resoonse . . . . 3650 + "500° ang%tr(, ]
Cathode, Opaque. . . v v v v v v v .. Cesium-Bismuth

Minimum projected angtn"‘ 5 0o0bo0o000o00 0 ASIEE

Minimum pro;ected width® | . . . . . ... L. 5/16"
window . . N B T L F R
Dynode Materual .. . .+ . . . .Cesium-Ant imony
Direct nt(»reledrode ’.apaultdnre [Approx. ) :

Anode to dynode No.9 . . . PN 4.4 pf

Anode to all otner Alertronns e e e e e e 6.0 pf
Maximum Overall Length . . . . . . . . . .. ... 311/18"
Maximum Seated Length. . . . s e e e e e 3178
length from Base Seat to Center

of Useful Cathode Area . . . . . . . . .. 1-15/16" ¢ 3/32"
Maximum Diameter . . . . . . . . . . . ... . 1=-5716"
Operating Position . . . . . . . . . . . . . ... ... .A¢y
Weight (Appr('x O ¥4
Bulb . . . e ... 19
Socket . . . L Amphenol° No 78511T orequuvalent
Magnetic Shield. Periectnon Mica Co.9 No.P-101-2, orequivalent
Base . . . . . . Small-Shell Submagnal 11-Pin (JEDEC Group 2,

No.B11-88), Non-hygroscopic

Basing Designation for BOTTOM VIEW . . . oo o oo o LS

=

Pin 1 -Dynode
Pin 2 -Dynode
Pin 3 -Dynode
Pin 4 -Dynode
Pin Y —Dynode
Pin 6 -Dynode No.
Pin 7 —Dyncde No.
Pin 8 -Dynode No.

=

Z=z=
o OO
[feo R NEe NEIECRVEE SN

Pin 9 -Dynode No.

Pin 10 - Anode o t s

: _ DIRECTION OF INCIDENT
Pin 11 - Photocathode RADIATION

Maximum Ratings, Absolute-Maximum Values:
Supply Voltage Between Anode and

Cathode (DC or Peak AC). . . . . . . 1250 max. volts
Supply Voltage Between Dynode Nn 9

and Anode (DC or Peak AC}. . . . . . .. 250 max. volts
Supply Voltage Between Consecutive

Dynodes (DC or Peak AC). . . . R 250 max. volts
Supply Voltage Between Dynode No. l

and Cathode (DC or Peak AC} e 250 max. volts
Average Anode Current® . . e 1 max. ma
Ambient Temperature. . . . . . . . . . . . 50 max. oc

~—ingicates a change.

RADIO CORPORATION OF AMERICA DATA |
Electronic Components and Devices Harrison, N. J. 10-63
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- Characteristics Range Values:

With E )0 volts (Except as not

hoio .
k 1
With E 730 volts (Except as noted
Yin. o Yavx.

RADIO CORPORATION OF AMERICA
Electronic Components,and-Devices Harrison, N. J.
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P22 N
MULTIPLIER PHOTOTUBE
1M
| 1Ap MAX.
DA, |
T BULB~_| =~ = |— Yig MIN.
PHOTO- |
CATHODE
i ST
}_ 1
| |
"% MiIN. | At 3l
1 | MAX,
}__ —L_J [
15 7| 3,
SMALL -SHELL 16 “A;"
SUBMAGNAL " .
11-PIN BASE t¥2 | T
JEDEC GROUP 2, [
NeBII-88
1 v |
1
DIRECTION OF
INCIDE NT IR
RADIATION IR
CATHODE (SEE
DE TAIL A)
92CM-6264R7
CE-6264R7

ELECTRON TUBE DIVISION

2ADIO CORFORATION OF AMERICA HARRISON NEW JERSEY
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MULTIPLIER PHOTOTUBE

DETAIL A

DIRECTION OF
LIGHT

92CS-8674RI

NOTE I: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN
2° |N ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT
CENTER OF BOTTOM OF BASE. .

NOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE
THROUGH PINS | AND |1 AND THE PLANE OF THE GRILL WILL NOT
EXCEED 6°.

6-59 ELECTRON TUBE DIVISION CE-8674R1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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SENSITIVITY AND CURRENT_A;APLIFICA'I'ION
CHARACTERISTICS
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1710 OF E

BETWEEN CATHODE AND DYNODE No.l; I/10 OF E FOR EACH SUC—
CEEDING DYNODE STAGE ; AND 1/10 OF E BETWEEN DYNODE No. 9

AND ANODE.
3 — :“.'_’ —T B I S S TJe |
4 — 1 4
] — 4+ +— 2
100 ! 10’
: = -r <+ -4 # = ﬁ'—'g
EEE— = T-— — t 13
1 SR N - - /A 4
x I I S G E—
e AL
E 0 ! / | Jraps
. a—— :I: —+ + &2 1+ 8
$ 6f— \)) 4 e
I ———;;:"3/—(-4 LALLL
o 4 | 3
S A4 7 5
I e e ey 2t B s I
O] *v.“-/ @ // [ w
& V4 £ 10° 3
2 8 = 8
=1 R <
2 G I -
& A 1 Ada 5
[ 4 x
g A
3 +—2 o
«
! L] | e
£ i
> 11
g e
& L1y
w [
(]
+——2
|
10
8
2
102
6
500 1000 1250
ANODE~TO—CATHODE SUPPLY VOLTS (E)
M- 4RI

RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

‘ LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER
WHICH PROVIDES EQUAL VOLTS PER_ STAGE.
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP
OPERATED AT A COLOR TEMPERATURE OF 2870° K.
DASHED PORTION INDICATES INSTABILITY.
TUBE TEMPERATURE T=,g§’4c

%
S

- - —

2l A ITI . e J Tu‘dq.i

+
|
!

1

F
|
T

==

INPUT —LUMENS

4,.‘,
IWENE

EQUIVALENT ANODE- DARK-CURRENT

10 I IR NN
2 4 68 2 4 068 zaeu 2 4 o8

0.01 0. |
LUMINOUS SENSITIV!TY—AMPERES/LUMEN
92CS-9680

i Lot | t

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA HARRISON NEW JERSEY
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Photomultiplier Tube

. 9-STAGE, SIDE-ON TYPE $-5 RESPONSE
For Detection and Measurement of
Ultraviolet and Vistble Radiation
GENERAL
Spectral Response . . . . §-5
Wavelength of Maximum Response e 3u00 s 500 angstroms
Cathode Opaque P . . . Cs-Sb
~- t a . e . . . . . . ... 15/16 inch
i Jowidtta, 5/1€ ingh
Window. . . . 5 o o o Ultrav1olet Transmlttlng Glass®
f o a o N N YA
Dynodes -

L 5 0 DD O0O0 O o0DODOODOODOO0ODDODO 0o G
. e A oY
ture . o Clrcular Cage

Direct Interelectrode Capac1tances (Approx )

‘2 1yrot o o o 0 « oo . . Wy pF
to 1t - N 1
Maximum Overall Length. . e e« . . . . 3=1l/t6 inch
Maximum Seated Length . . . . . v v v . .. 3-1/8 Inch
Length from Base Seat to Center of
Useful Cathode Area. . . . . . . . . . . I-I5/I6 + 3/32 inch
Maximum Diameter. . . . . . . . . . . . . ... 1-5/16 inch
Operating Position. . . . . . . . . . .. ... .....Any
Weight (Approx.). . . . . . . . . ... ... .. .. 1.6 o0z
Envelope. . . . . . . . . . .. . . .JEDEC T9
Base. . . . . . . Small Shell Submagnal 11-Pin,
(JEDEC Group 2, No.BI1-88), Non-hygroscopic
Socket. . . e e Amphenolc No.78S11T, or equivalent
Magnetic Sh|e1d Ce Mullend Part No.80801B, or equivalent

TERMINAL DIAGRAM (Bottom View)

DIRECTION OF INCIDENT
RADIATION

== [ndicates a change.

RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J
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ABSOLUTE-MAXIMUM VALUES

DC or Peak AC Supply Voltage
: Gy B . 1250

N
wn
(=]
3
e <<

- CHARACTERISTICS RANGE VALUES

r !,
With E - 1000 v (Except as noted)
Vi Tvp Max
Sensitivity
-g M
P - 1.2x 10° - AlW
me . = 0.05 = Afw
S A 100 500 Allm
o ] oL xa075 wx107d - AfIm
t - . . - 19 =
Current Amplification . - 2.5x 106 -
Equivalent Anode-Dark- (. 2.5x10-10" 1.25x10-9" In

n
Current Input™ . . . . - 2x10-13°  1x10-12° W

Anode Dark Current
at 20 Afim™n. L. S 5x10-%  2.5x1078 A

. g (- 7.5x 10713 - im
E lent N Input?® .
quivale oise Inpu - 6 x10-16° - W
Anode-Pulse Rise Time'. - 1.9 x10"% o s
Electron Transit TimeS. - 1.7 %1078 - s

2 On planc perpendicular to the indicated direction of incrdent lLight

and passing through the major axis of the tube.

o

Corning No.97 11, Corntng Glass Works, Corning, New York, or equivalent.

Made by Ampheno!l Llectronies Corporation, 830 Nouth 5tth Avenue,
Chicago 50, lllinois.

a

a

Mode by James Mallen Manufacturing Compsnsy, 150 Exchange Street,
Malden 48, Mass.

Averaged over anv interval of 30 seconds mum.

Tube operation at room tempeiature or below is recommende d.

o =a

This value 1s caleulated from the typical luminous sensitivity ratiog
using a tonversion factor of 1252 lumens per watt.

-

This value i~ calculated from the ty

preal cathode luminous sensitivits
rating nusing o coniversion f{actor of 12

a
52 lumens per watt.
t

Under the following conditions: The light source 1s a tungsten-filament
lamp hasing a lime-glass envelope. It 1% operated at a color terperas
ture of 28°0% and a light tnput of 10 mucrolumens 1s used.

=

Undetr the following conditions: The light <ource 1s a tungsten-filament
lamp having 4 line-glass envelope. It 1s operated at a color tempera-
ture of 2870°h.  The value of Lghl flux 1s 0.01 lumen and 100 svolts
are applied hetween cathode and all other electrodes connected as anode.

~=Indicates a change.

s RADIO CORPORATION OF AMERICA @
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1P28

©

a

At a tube temperature of 22C and with supply veltuge (k) adjusted t
o o luminous sensitivity of 20 amperes pet lumen, Dark current may
e reduced by use of a refiigerant.

For maximum signal-to-noise ratio, opetration with a pr tage
Leleaw 1000 vnlts 1 racommended,

At 3400 angstroms. This value 1s calculated from the rating 1n lumen
using a conversion factor of 1252 lumens watt,

Under the following conditions: Suppls veltage Vo as shown, 229%
tube temperature, external shield connected te 1alhodt,|mnd\tldlh lr\c‘;(
per second, tungstnn-lng)u source at a lur temperature of 2870°K
interrupted at a low audio {requenis to produce 1ncident :.uh_:unn
pulses alternating hetween zero and the value stated. The "on™ peried

of the pulse 15 equal ta the 'off” period,

Measured between 10 per cent and 9O per cent of maximum anoede-pulse
height. This anode-pulse rise time 15 pramarilsy a function of transit
time variation and ts measured under conditions with the incident light
fully illuminating the photocathode,

The electron transit time 1s 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 15 measured under conditions with the
invadent light fully illuminating the photocathode.

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
ANODE__RETURN

“T~ DYNDOE No.9

Rp S
LOAD
R3 CONNECTION
[)

+

TO REGULATED  Rs
DC POWER SUPPLY
(SEE NOTE 1) Re

PHOTO-
MLLTIPLIER

CATHODE

92CS-11382Rt
Ry through Rio ~— 20,000 to 1,000,000 ohms
Note I: Adjustable between approximatelvy and 1250
volts.
Note 2: Capacitors C] through C3 should be connected at
tube socket for optimum high-frequency performance.

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-5 RESPONSE
is shown at the front of this section

@ RADIO CORPORATION OF AMERICA

Electrontc Components and Devices Harnison, N. J



DIMENSIONAL OUTLINE

- | Ao MAX.
DIA.

BULB T e e PR VINE
79 e
PHOTO- . P
CATHODE
i
156 MIN. 12%
MAX.
1
He 3'A'/|:
+ 3(32 M. 5
BASE-—— !
JEDEC No. Bil-88
— B . |
|
t
| B 1
1¥ig MAX. |
> A
DIRECTION OF
INCIDENT ~ ———— AL DA
RADIATION PHOTO-
- CATHODE (SEE
DE TAIL A}
92CM—-6264R9

DIMENSIONS IN INCHES

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

DATA . RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J




1P28

DETAIL A

270 '
. SHIELD " 3853 % 190 -.250
=T |

1

ODIRECTION OF
INCIDENT
RADIATION 92CS—-8674R2

DIMENSIONS IN INCHES

Equivalent-Noise-Input Characteristic

VOLTS 7/ STAGE = 100 BANDWIDTH : IHz S
LIGHT SOURCE : TUNGSTEN AT 2070°K INTERRUPTED )z
AT 90Hz TO PRODUCE PULSES ALTERNATING va 2
BETWEEN ZERO AND FLUX VALUE SHOWN FOR
ANY GIVEN TUBE TEMPERATURE ; "ON" PERIOD Z P
. OF PULSE EQUAL TO "OFF" PERIOD; RMS v —

SIGNAL CURRENT *RMS NOISE CURRENT,
EXTERNAL SHIELD VOLTS RELATIVE —~

TO ANODE VOLTS = — 1000 pd

7 !

e 2

/ &

EQUIVALENT NOISE INPUT — LUMENS

e ! S 0"
1 t 1 16
=175 =150 -125 -100 -75 =% -25 0 25 50 #s)
TUBE TEMPERATURE —*C

92CS ~7503R2

RADIO CORPORATION OF AMERICA '
Electromic Components and Devices Harrison, N J =
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1P28

Typical Sensitivity and Current
Amplification Characteristics

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

10000 T T T T _Tio¥®
[ 4 ) — (]

6 } 6
. — .
2 2
1000— o?
-— 8 8
x s 6
e
o 4 4
o 1
oy T
3 2 i 2
w
-4
S 100 06 &
3 e s £
O <
e 6 o
z 5
‘i’ L) o
3 E
<
3 2 =
] ¥
¢ &
z 0% 3
' [
z 6
S
= 4
@
5
I S A s s S m m I
& Il : : — = I — '°Q
s Z— 1+
6 + —e
—_— + ]
. 4 +—— 4
~+— J» ~4
2 —— 4+t * 442
Q.1 ! L | I I T O -
500 6 ? e 9 4000 ' 2 3 4,500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LM-1216

RADIO CORPORATION OF AMERICA ‘
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1P28

Typical Effecf of Magnetic Field
on Anode Current .

INCIDENT 0.1B7" DIA, LIGHT SPOT NORMAL TO AND CENTERED ON
PHDTDCATHODE GRILL.
UNIFDRM MAGNETIC FIELD PARALLEL TO MAJOR AXIS DF TUBE.
POSITIVE VALUES DF MAGNETIC FLUX ARE FOR LINES OF FORCE
TOWARD TUBE BASE

L | [ [
100 . et e

o S==-. : : ~
zZ e — 21,27 SUPPLY VOLTAGE & .
g JaiZ BETWEEN ANODE ~— — S
x - S? 7] “AND CATHODE = 500 V V;
& f <
w 2t L | NS
8 l
< 10 — —
o 8 —
> 5
: @
3 1
w
o

2

1} 1 1

-60 -40 -20 [*] 20
MAGNETIC FIELD INTENSITY — GAUSSES

92CS-7664R2

Typical Time-Resolution Characteristics

SUPPLY VOLTAGE (E) ACRDSS VOLTAGE DIVIDER PROVIDING
1/10 OF E BETWEEN CATHODE AND DYNDDE No.l; I/10 OF E
FOR EACH SUCCEEDING DYNODE STAGE;AND I/10 'OF E BE-

TWEEN DYNDDE No.9 AND ANDDE

PHOTOCATHODE 1S FULLY ILLUMINATED.

07— —
[] ==
6 - —
(%] 4
] TRANSIT Timg
[=3 2 i
g ‘ -
-8 |
v7% = —+F ‘
y ¢ ——+
=4 4 -+ +
RISE TiME — i
1
2 i — -
10-9 ! | [
300 T % 1000 g% 1500
SUPPLY VOLTS (E)} BETWEEN ANODE AND CATHODE

92LS-1218

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



IP28

Typncol Vcnchon of Sensmvny as Tube is
Rotated with Respect to Fixed Light Beam

[- SUPPLY VOLTAGE BETWEEN ANODE ANO CATHOOE * CONSTANT |

ZERO~DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED
BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND
FILLING THE PLANE OF THE GR

TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION

ABOUT MAJOR TUBE AXIS.
ROTATIONAL POSITION {TOP VIEW) CLOCKWISE = (-)
ROTATIONAL POSITION {TOP VIEW) COUNTERCLOCKWISE = (+)

Ry I Es s oeT Sy

RELATIVE LUMINOUS SENSITIVITY

PRk S50 2E0 01 B8 pERRs
=75 -50 -25 0 25 50 75
DEGREES OF ROTATION

92CS -B67IR2

Dynode Modulation Characteristics

ANODE SUPPLY VOLTS (E) «1000
VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE = 100
00 —7
6 7

“
. ‘\
\ / \

N

I

»
\
AT
|
T

RELATIVE OUTPUT CURRENT
i
|
|
I
|
J

-600 -500 -400 -300
DYNQODE-No.6 VOLTS (REFERRED TO ANODE)

92CS-8672R!

RADIO CORPORATION OF AMERICA
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Typncal Variation of Photocathode
Sensitivity Along Tube Length

SPOT SIZE : 1MM DIA. APPROX,
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.

RELATIVE ANODE CURRENT

] 20
DISTANCE ALONG CATHODE FROM END
OF CATHODE NEARER BASE — MILLIMETERS g,.c_peein2

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

SPOT SIZE : 1MM DIA. APPROX.
GRILL TOWARD OBSERVER, BASE DOWN
CATHODE WIDTH PROJECT D NO

ANE OF GRILL .
VARIATIONS CAUSED
BY INTERCEPTION

0

it ::f"

FACE IRREGULAR-
ITIES HAVE BEEN
IGNORED.

[
[=]

40

RELATIVE ANODE CURRENT

~n
o

o 2 4 6 8 10 12
DISTANCE ALONG PLANE OF GRILL
FROM LEFT TO RIGHT — MILLIMETERS  g,cq_ree7re

RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison. N. J




1P28A

Photomultiplier Tube

9-STAGE. SIDE-ON TYPE $-5 RESPONSE

For Detection and Measurement of Ultratinlet and Yisihle Radiation

The 1P28A ts the same as the 1P28 except for the follouing ttems:
CHARACTERISTICS RANGE VALUES

Under conditio itr dc surop
d of £ >
| £ € & 9
tw dynode No.9 and anode,

With £ = 1000 volts

Min Typ Max
Sensitivity,

Lumine e e v 0 0o o ... .. 35 200 500 Afim
"Red-to-White" Ratio . . . . .. .. .. 7 - - %
J Under the following conditions: The light sourre 1~ atungsten-filament

lamphaving a lime-glass envelope. It isoperated at o color temperature
of 2870 °K and a light input of 10 microlumens 1« ueed.

RED-TO-WHITE RATIO

The sensitivity of the IP28A above the wavelength of 3800
angstroms is controlled. This control is important in appli-
cations where a high-level of sensitivity inthe red region of
the spectral-response characteristic is required.  The degree
of this controlled sensitivity in the red region 1s specified
by a "red-to-white" ratio of anode currents. Anode current is
measured first using a tungsten-lamp source, and then measured
with a red filter interposed between the light source and
phototube.

The anode current comprising the "white" portion of this
ratio is measured with a light input of 0 microlumens. The
light source is a tungsten-filament lamp having a lime-glass
envelope. 1t is operated at a color temperature of 2870 9K,

The anode current comprising the "red” portion of the
ratio is measured under conditions 1dentical with the "white"
measurement except that the light input of 19 microlumens is
transmitted 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 following characteristics: the trans-
mittance of all wavelengths from 3000 to 3790 angstroms is less
than 0.5% the 37% transmittance point lies between 6030 and
6070 angstroms; the transmittance from 6400 to TOO0 angstroms
is greater than 80%; andthe difference between the wavelengths
where transmittance is 15% and A0% 15 not greater than 150
angstroms,

RADIO CORPORATION OF AMERICA B3

Electronic Components and Devices Harrison, N. J 4-66






1P29

Gas Phototube

' SIDE-ON TYPE HAVING S-3 RESPONSE
DATA
General:
Spectral Response . . e e . 53
Wavelength of Maximum ReSDOan o oo a 4200 + 1000 angstroms

Cathode:
' Shape . . . . e« e« .« ... Semicylindrical
Minimum prOJec(ed 1ength’ 5 0o0aoaaanoaonaoa ST

Minimum projected width®, . . . . . . . . . . .. .. 5/8"
Direct Interelectrode Capacitance {Approx.} . . . . . . 3 upf
Max imum Overall Length. . . . . . . . . . . . .. .. 4-1/8"
Max imum Seated Length . . e e e . 3-1/2"
Seated Lenath to Center of Cathode Ce e 2 1/8" + 3/32"

' Maximum Diameter. . . . . & « & o o o o 4 s o4 . o. .. 1-1/8"
Operating Position. . . . . . . . . . .« . ... ... . Any
Weiabt {Approx.}. . . . . . . . . . o v e 1l 0z
Bulb. « v o v e e e e e e e e e e e e e e e e e .. T8
Socket., . . . . . . . . Amphenol No.77-MIP-4-T, or eaquivalent e
Base. . . . . .Dwarf-Shell Small 4-Pin (JEDEC NO.A=26) =

Basing D95|gnatlon for BOTTOM VIEW. . . . . o oo S

Pin 1 ~No Connection Pin 3 -No Connection

Pin 2 - Anode C Pin 4 - Photocathode
DIRECTION’ OF LIGHT
Max imum Ratings, Absolute-Maximum Values: -

Rating I Rating II
ANODE-SUPPLY VOLTAGE

(DC or Peak AC} . . . . 80 max. 100 max. volts
' AVIRAGE CATHODE-CURRENT
DFNSITYE. . . . . 50 max. 25 max. palsq. in.
AVERAGE CATHODE CURRENTP. . . 10 max. 5 max. ua
AMBIENT TEMPERATURE . . . . . 100 max. 100 max. oc
Characteristics: -

With an anode-supply voltage of go

' volts unless otherwise specified
Min. Median Max.

Sensitivity

Radiant, at 4200 angstroms. - 0.011 - amp/watt
Luminous:®
A Ocps. « . . . o .. .. 20 40 70 pa/lumen
At 5000 cps . v . . o0 o . = 35 -~ pa/lumen
. At 10000 cps. . . e e . = 31 - pa/lumen
Gas Amplification Factord e e - - 9
Anode Dark Current at 259 ¢C . . . - - 0.10 na

- |ndicates a change.

RADIO CORPORATION OF AMERICA DATA )
Electron Tube Division, Harrison, N. ). 3-61



1P29

Minimum Circuit values:

With an anode-supply voltage of 8o orless 100 volts
DC Load Resistance:
For dc currents above 5 pa. . . 0.1 min. - megohm
For dc currents below 5 pa. . . 0 min. - megohms
For dc currents above 3 pa. . . - 2.5 min. megohms
For dc currents below 3 pa. . . - 0.1 min,  megohm
2 0n plane perpendicutar to indicated direction of incident light.

o

Averaged over any interval of 30 seconds maximum.

o

For conditions where the 1ight source is atungsten—filament lamp oper-—
ated at a color temperature of 28700 k. A dc anode supply voltage of
90 volts and a t-megohm 1oad resistor are used. For the O-cycle meas—
urement, alight input of 0.1 lumen is used. For the 5000- and 10,000-
cycle measurements, the light input is varied sinuscidally about amean
value of 0.015 lumen from zero to a maximum of twice the mean value,

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

a

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

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

DIMENSIONAL OUTLINE
shown under Type |IP37 also applies tothe IP29

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.



1P29

AVERAGE ANODE CHARACTERISTICS

LIGHT SOURCE IS A TUNGSTEN=-FILAMENT 1. 1] 1]
LAMP OPERATED AT COLOR TEMPERATURE . | siess

ANODE VOLTS

ANODE MICROAMPERES

92CM-6472R2

@ RADIO CORPORATION OF AMERICA DATA 2

Electron Tube Division Harrison, N. J. 3-6






1P37

Gas Phototube

. SIDE-ON TYPE HAVING S-4 RESPONSE
DATA
General:
Spectral Response . . 9 0 0 0000000000 S-4
Wavelength of Maximum Response . . . . 4000 t 500 angstroms
Cathode:
. Shape . . . . . e e e e e u o . . . . Semicylindrical
Minimum pr0|ected eﬂqth‘ P €S VL
Minimum projected width®. . . . 90 o0o0o0a S
Direct Interelectrode Capacntarce lAppmx e e e 3 opuf
Maximum Overall Length. . . . . . . . e e . ALy
Maximum Seated Length . . . . . . . e 3-1/2"
Seated Length to Center of Cathode. . . . . . 2 1/8" + 3/32"
. Maximum Diameter. . . . . . P S
Operating Position. . . . . . . . . .. P Y%
Weight (Apnrox) ...... F D B Y
Bulb, . . . . A e e e e e . .18
Socket. . . . . . . .. Amphen Nv. /—M P-4-T, or equivalent =
Base. . . . .Dwarf-Shell Small 4-Pin {JEDEC No.A4-26) =
Basmg Desugnat»on for BOTTOM VIEW. . . . . . . .. .. 2K

Pin 1 -No Connection
Pin 2 - Anode

Pin 3 -No Connection
Pin 4 - Photocathode

!
OIRECTION OF LIGHT

Maximum Ratings, Absolute-¥aximum Values: -
Rating I Rating II
ANODE-SUPPLY VOLTAGE

(DC or Peak AC) . . . . . BO max. 100 max. volts
. AVERAGE CATHODE—CURRENT
DENSITY®, . . .. . . 5U max, 25 max. ualsq. in,
AVERAGE CATHODE CURRENT®. . . 10 max. 5 max. ua
AMBIENT TEMPERATURE . . . . . 75 max. 75 max. oc
-

Characteristics:
With ananode-supply voltage of 9o

. volts unless otherwise specified
Min. MNedian HNax.
Sensitivity:
Radiant, at 4000 angstroms. . 0.13 ual pw
Luminous: €
At Ocps. . . .« . .. .. 15 135 205 pallumen
At 5000 cps . .+ o 4 .. 124 ua/lumen
‘ At 10000 cps. . . L 108 ~ pa/lumen
Gas Amplification Factord . . . - - BB
Anode Dark Current at 25°C . . - - 0.05 ua

- Indicates a change.

(¥ RADIO CORPORATION OF AMERICA DATA !
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1P37

Minimum Circuit Values:

With an anode-supplyvoltage of 80 or less 100 volts
OC Load Resistance:
For dc currents above5 pa . . 0.1 min. - megohm
For dc currentsbelow5 ua . . 0 min. - megohms
For dc currentsabove3 ua . . - 2.5 min. megohms
For dc currentsbelow3 ua . . - 0.1 min.  megohm
: on plane perpendicular to indicated directlon of incldent light.

Averaged over any interval of 30 seconds maximum.

For conditions where the light source Is a tungsten-fllament lamp
operated at a color temperature of 2870° K. A dc anode supply volla?e
of 90 volts and a 1-megohm load resistor are used. For the O-cycle
measurement, a light input of 0.1 lumen is used. For the 5000~ and
10,000-cycle measurements, the light input is varied sinusoidally
about a mean value of 0.015 lumen from zero to a maximum of twice the
mean value.

The ratio of luminous sensitivity at an anode supply voltage of 90
volts to luminous sensitivity at an anode supply voltage of 25 volts.
In each case, sensitivity Is obtained under conditions where the light
soyrce is a tungsten~filament lamp operated at a color temperature of
28709 K, the light input is 0.1 lumen, and the load resistor has a
value of 1 megohm.

o

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

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

AVERAGE-ANODE-CHARACTERISTICS CURVE
shown under Type 5581 also applies to the I1P37

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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IP39
VACUUM PHOTOTUBE

WITH % § RCSPONSE
For applications critical as to leakage
under high-humidity conditions

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

< Indicates a change.

&)

IP40
GAS PHOTOTUBE

WiTH S~ | RESPONSE
For applscations critical as to leakage
under high- humidity conditions

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

be-INdicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, NARRISON, NEW JERSEY
| World Radio History|






P4
GAS PHOTOTUBE

HEAD-ON TYPE WITH S-~| RESPONSE

DATA
General:
Spectral RESPONSE v v v o o v v & o o s s v s & & o 5 = s S-1
Wavelength of Maximum Response, ., . . . 80CO + 1000 angstroms
Cathode:
ShapE v 4 o 4 o s s s e e n s e e e e e s e e Circular
Minimum diameter. o v o & o v v o v o o o o o o o 5 @ 9/16"
Nirect [nterelectrode Capacitance , + « o v & &+ » & 1.8 uut
Max imum Overall length., . . . . . . . o o o o v o o 2-1/1€"
Maximum Seated length . . . « v o v o v o v v o 4 . 1-19/32"
Axial Distance from Bulb Top to Plane through
Peripchery of Cathode Area . . . . . . .« . . . 5/16" + 3/32"
Maximum Diameter. o v o v 4 & o o o o s o o o o 0 s o0 13/18"
Mounting POSItion o v o v o v v o o v o 0 o o o s o s s & Any
Weight (ADProx.)e o v v v v o v v v o v v o o w v o e 0.3 oz
BUlbDe & o o o v e e e e s e e e e e e e s n e e e e s T6
Bas€. . v « o v & & WO mal1-Shell Peewee 3-Pin {JETEC No.A3-1)
Basing Designatior for BOTTOM VIEW. . o . o o o 0 0w 2AR
Pin 1-No Connec- Pin 2 — Anode
tien Pin 3 - Cathode
OIRECTION OF Lndm’:
INTO ENO OF BULB
Maximum Ratings, Absolute Values:
Rating I Rating II
ANODE-SUPPLY VOLTAGE
(DC or Peak AC) . . . . .. 70 max. 90 max. volts
AVERAGE CATHODE-
CURRENT DENSITYO. . . . . . 40 max. 20 max, pamp/sq.in.
AVERAGE CATHODE
CURRENTO, . . . . . .. . . 3 max. 1.5 max. uamp
AMBIENT TEMPERATURE . . . . . 100 max. 100 max. oc
Characteristics, With 9o Volts on Anode:
Nin. Median Max.
Sensitivity:
Radiant, at
8000 angstroms ..... = 0.008 - pamp/pwatt
Luminous:
At O cps. = - = » » o . 50 90 145  uamp/lumen
At 5000 cps & o . 0 . s = 77 - pamp/1umen
At 10000 cps. . + « & - €7 - wpamp/ Yumen
Gas Amplification Factor, . - - 8.5
Anode Dark Current
at 259, . .. . v e o - - 0.1 pamp
h.‘; See next page. - Indicates a change.
= TUBE DIVISION 23S
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P4l
GAS PHOTOTUBE

Minimum Circuit Values:

DC Load Resistance:

=re)

With anode-supply voltuge of 70 or less 90 volts

for dc currents above

1.5 pwamo. & v v . v v o oo Cu1 min, - mregohT
For dc currents below

LS pampe v v o o o v 0w 0 min, = megohm
For Jc currerts above

Twamp, o v o oo 0oL - 2.5 min, megohms
for dc currents below

lpampe o v v v v v v e - 0.1 mir,  megohm

averazed over any interval of 30 seconds maximum,

For conditions where the light source is atungsten—filament lamp oper—
ated at a color temperature of 2870 Ox. A dc anode supply of 90 volts
and a 1-megohm load resistor are used, For the O-cycle measurements, a
light input of 0.06 lumen is used. For the 5000-and 10000-cycle measure-
ments, tne light input is varjed sinusoidally about a mean vatue of
0.015 lumen from zero to a maximum of twice the mean.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-| Response

and
FREQUENCY-RESPONSE CHARACTERISTICS

of Gas Phototubes
are shown at the front of this Section

135 Max.
PHOTO- .
CATHODEW S t 35
'-

9,
6 MIN.—

DIA. ¥
19, ~
T6 BULS —ay "7
SMALL-SHELL MAX. \
PEEWEE | 276
3-PIN BASE MAXa
JETEC N2A3-| i
92CS-6676R2
2-57 DATA

TUBE DIVISION

RA0(O CORPORATION OF AMERICA HAPRISON NEW JERSEY
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AVERAGE ANODE CHARACTERISTICS

o

O

SLT0A IQONYV

8

oL

09

M.H. L

iR

1

—
0

%

1
©

ANODE MICROAMPERES

=

=

e N T L

k]

H
t

i

92CM-5217R3

DEC.13,1946

TUBE DEP ARTMENT
- p— i v

|World Radio Histol






1P42

Vacuum Phototube

. HEAD-ON TYPE WITH S-9 RESPONSE
DATA

General:
Spectral Response. + . v v v v v v v v e v e e e e e S-9
Wavelength of Maximum Response . . . . . 4800 + 500 angstroms
Cathode, Semitransoarent: -

Shape. . . . L e e e e e e e e e e e Circular

Window:

Area . o . L L e e e e e e e e e e e e 0.03 sq. in.
Minimum diameter . . . . . .« v . . . ... ... 0.19"
Direct Interelectrode Capacitance. . . . . . . 1.9 puf
Maximum Overall Llength . . . . . . . .. .. 1- 11/32" + 1/16"
Maximum Diameter . . . . . . . . . . .. .. ... .. 174"
Operating Position . . . . . . . v v v v v v v v e e Any
Weight (Approx.) . . . . . . . . . .. .. L. ... . 0.1 0z=
Bulb . . . e e e e e e e e e e e . T2
Terminal Dlagram (See D:menszonal Outline) . . . . . . . . 24T -
S o
Small End: Anode Large End: Cathode
Shenst

DIRECTION OF LIGHT:
INTO END OF BULB

Maximum Ratings, Absolute-Naximum Values: -
ANODE-SUPPLY VOLTAGE (DC or PEAK AC) . 180 max. volts
AVERAGE CATHODE—-CURRENT DENSITY' .. 25 max. pa/sq. in.
AVERAGE CATHODE CURRENT® . . . . . . . 0.4 max. ua
AMBIENT TEMPERATURE. . . . . . . . . . 75 max. e

' Characteristics: -

With an anode-supply voltage of 180
volts unless otherwise specified

Kin. Median Hax.

Sensitivity:
Radiant, at 4800 anastroms . - 0.025 - paluw
Luminous®. . . . ... ... 20 37 70 wa/lumen
Anode Dark Current at 250 C. . - - 0.005 pa

L Averaged over any interval of 30 seconds maximum.
# For conditions where the tight source is a tungsten~filament tamp

operated a coltor temperature of 28700 Xx. The supply voltage is 180
volts, theload resistor isi megohm, and thelight input is 0.015 )umen.

-—Indicates a change.

RADIO CORPORATION OF AMERICA DATA |
Electron Tube Division Harrison, N, J. 8-60
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OPERATING CONSIDERATIONS

Exposure to intense 1llumination, such as direct sunlight,
may decrease the sensitivity of the |P42 even though no
voltage is applied to the tube. The magnitude and duration
of the decrease depend on the length of the exposure.

Shielding of the IP42 and its leads to the amplifier is
recommended when amp!ifier gain is high or when the phototube
load resistance is high, whenever frequency response is
important ina phototube circuit, the leads from the phototube
to the amptifier should be made short so as to minimize
capacitance shunting of the phototube load. it is important
that insulation of associated circuit parts and wiring be
adequate,

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

DIRECTION
OF LIGHT
0.19” MIN.
WINDOW DIA.
Y2 “
)
MAX. —‘I lo /4 MAX. DIA.
. ¥ -.2207+.004"
4 MIN. DIA.
CATHODE
o TERMINAL
 Wag
t Yo
1348 a5 ANODE
a2 v32 TERMINAL

b—1a0" 1905, Dia.

NOTE: WHEN TUBE 1S ROTATED ABOUT THE LONGITUDINAL AXIS OF
ITS CATHODE TERMINAL, NO PART OF THE ANODE TERMINAL wiLL
FALL OUTSIDE OF A 0.241"-DIAMETER CIRCLE CONCENTRIC WITH
THE LONGITUDINAL AXIS OF THE CATHODE TERMINAL.

92CS-6791R2

-~ Indicates a change.

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

ANODE MICROAMPERES

92CM=-10757

() RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N, J. 8-60






868

Gas Phototube

SIDE-ON TYPE HAYING S-1 RESPONSE

DATA

General:
Spectral Response. . . . P . .5-1
Wavelength of Maximum Response a0 0 o 8000 + 1000 angstroms
Cathode:

Shape. . . . . e . .« . .. Semicylindrical

Minimum pm)ected Iengtha 9 00 a00aao0ao o0 o (LY

Minimum projected width . . . T
Direct Interelectrode Capamtanre lApprm booo o o 3 ppuf
Maximum Overall Length . . . . . . . . . .. ... .. 4-1/8"
Maximum Seated Length. . . b oaaa L. 312
Seated Length to Center of Cathode R 2- 1/8" E3 3/32"
Maximum Diameter . . . . . . . . . . . . ... .1-1/8”
Operating Position . . . . . . . . . . . . . . « .. .. A¢ny
Weight (Approx ) B B YR S
Bulb . . . P ... T8
Socket . . . . . . .. Amphenol No 77—M1P 4 T or equ\valent‘-
Base . . . . . Dwarf-Shell Small 4-Pin (JEDEC No.A4-26) =

Basing DeS|gnat|on for BOTTOM VIEW . . . . . L. 2K

(2) (3)

Pin 3-No Connection
Pin 4 — Photocathode

Pin 1-No Connection
Pin 2 - Anode

4
DIRECTION OF RADIATION

Maximum Ratings, Absolute-Naximum Values: -

Rating 1 Rating 11
ANODE-SUPPLY VOLTAGE

{OC or Peak AC). . . - 80 max. 100 max. volts
AVERAGE CATHODE CURRENT

DENS!ITYb | | - 50 max. 25 max. walsq. in.
AVERAGE CATHODE CURRENT® . . 10 max. 5 max. ua
AMBIENT TEMPERATURE. . . . . 100 max. 100 max. oC
Characteristics: -

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

Nin. MNedian Nax.

Sensitivity:
Radiant, at 8000 angstroms . . - 0.0084 amp /watt
Luminous: ¢
At Ocps . . . .. . .. .. 50 90 145  pa/lumen
At 5000 cps. . . . . . . .. - 77 E pal/lumen
At 10000 cps . . . e - 67 - ual/lumen
Gas Amplification Factord. . . . - =
Anode Dark Current at 25° C. . . - - 0.1 ua

- Indicates a change.

RADIO CORPORATION OF AMERICA DATA
Electron Tube Division Harrison, N. J. 3-61
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Minimum Circuit Yalues:
With an anode-supply

voltage of 80 or less 100 volts

OC Load Resistance:

For dc currents above

P a 0 00 0 0 o 0.1 min. - megohm
For dc currents below
Spa. . . ..o ... 0 min. - megohms
For dc currents above
3pa. ..o - 2.5 min., megohms
For dc currents below
3pa. oo oo 0.1 min.  megohm
8 on plane perpendlcular to indicated direction of incident radlation.
b Averaged cver any interval of 30 seconds max|mum.
For conditions where the ﬁlgnt source |s a tungsten-filament lamp
operated at a color temperature of 28700 K. A dc anode supply voltage
of 90 volts and a 1-megohm load resistor are used. Ffor the O-cycle
measurement, a lYight input of 0.1 lumen is used. For the 5000- and
10,000-cycle measurements, the light input is varied stnusoioally
about a mean value of 0.015 Jumen from zero to a maximum of twice the
4 mean value.

The ratio of luminous sensitivity at an anode supply voltage of 90
volts to luminous sensitivity at an anode supply voltage of 25 volts.
In each case, sens|tlvity is obtained under conditions where the light
source is a tungsten-filament lamp operated at a color temperature of
28709 Kk, the light input is 0.1 lumen, and the load resistor has a
value of 1 megohm,

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEYICE HAVING S-i RESPONSE

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

DIMENSIONAL OUTLINE
shown under Type |P37 also applies to the 868

AVERAGE-ANODE-CHARACTERISTICS CURYVE
shown under Type IP4l also applies to the 868

RAD!O CORPORATION OF AMERICA

Electron Tube Divisign Harrison, N. J.
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917
VACUUM PHOTOTUBE
' LOW-LFAKAGE TYPE WITH ANODE-TERMINAL CLAP AND * -1 RESPONSE
For light-measurlné and relay applications
DATA
General:
Spectral Pesporse. . . R R
Wavelength of Maximum Reaponse R 8000 t 1000 angst roms|
‘ Cathode:
Shape. . . . s e v . . . .Semicylindrical
Minimum pro;erted Iength e e e e e e 1-9/16"
Vinimum projected width® . 5/8"
Direct Interelectrode Capac~tance 2.2 ppf
Max imun Coerall length . F . 4-7/16"
Seated Lergth. . . ... .. 311718+ 178"
Seated lergth to Cf—nrr-r o? Ca?hode s e e .. 2=178" ¥ 37327
‘ Hasimur Diameter | 5 0 00 00 000D DOOGO O i~178"
Mountirg Position. Any
Weiqht (Approx.) . 1.1 oz
Bult . T-4
Cap, . . . . . . .. . Smat} ( JETEC Fo. Cl«xl
Base . . . . . Daarf-Shell Small 4-Pin ! ETEC No.Ad-26)
Basing ['ns gnation tor BOT™CM v iEW . . . .14
Pin 1 -~No Connec- Pir Z-No Connec—
tion tion
Pin 2 —No Connec- Fin 4 -Cathode
tion Cap - Anode
OIRECTION OF LIGNT
|Maximum Ratings, Absolute Values:
’NODE SUPPLY VOLTAGE (DC or Peak AC) . 500 naw. volts
lAVEF‘AGE CATHCDE-CURKENT DENSITYO | | 30 max. wamp/sq.in.
AVERAGE CATHODE CURRENTO . . . . . . . 10 max. pamp)
AMBIENT TEMPERATURE. . . . . . . 100 max. C
lCharacterlstlcs. At 250 Volts on Anode:
¥in. Median Max.
ISersitivity:
Radiant, at
8000 angstroms . . . = ¢.0018 pamp/uwatt
‘ Luminousd . . L 12 20 40 wamp /T umen|
Anode Dark Current
at 25°C. . .. .. .. - - 0.005 uamp
* 0n plane perpendicular tc indicated direction of incident Tight.
O A,eraged over any interval of 30 seconds niximum,
A for congitions aners the 1i17* source is atuncsten—filament lamp operated
at acolor temperiature of 2870C0r. A g anoage supply cf 250 volts, a i-
‘ meoo*m load resistor, anad & light inp.t of 0.1 lumen are used.
SPECTRAL-SENSITIYITY CHARACTERISTIC
of Phototube having §-1 Response
is shown at front of this Section
<—|ndicates a change.
10-56 DATA
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917
VACUUM PHOTOTUBE

!
SMALL CAP
JETEC NeCI-|

PHOTO-
CATHODE ~|

T

| |
1 %6
MIN,

1
T8 BULB™

DWARF -SHEL L

SMALL 4-PIN
BASE \4

JETEC N2A4-26

PHOTO-
_ CATHODE

92C5-4359R6 |

=
5 CE-4353
=iz TUBE DIVISION 3
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918

Gas Phototube

SIDE-ON TYPE HAVING S-1 RESPONSE

DATA
General:
Spectral Response.

Wavelength of Maximum Response . 8000
Cathode:
Shape. . . . . . ... ...
Minimum prOJected length‘ .....

Minimum projected width® . . .
Direct Interelectrode Capacitance (Approx
Maximum Overall Length . P
Maximum Seated Length. . . R
Seated Length to Center of Cathode .
Maximum Diameter . . . b oo o a
Operating Position . . .
Weight (Approx )
Bulb . .
Socket .
Base . . o
Basing Desngnatlon for BOTTOM VIEW . .

.. 51
1000 angstroms

.Semicylindrical

. 1-1/4"
5/8"

< 3 upf
. 4-1/8"
3-1/2"

D 1/8"'1 37321

.o 1-1/8"
.Any

1.1 oz
. T8

Ampheno] N( 7M1 P-4 T or eqt.n\./alento
. Dwarf-Shell Small 4-Pin (JEDEC NO. A4-26) =

...... 2K

Pin 1-No Connection Pin 3 -No Connection
Pin 2 - Anode Pin 4 - Photocathode
O
7
DIRECTION OF RADIATION
Maximum Ratings, Absolute-Naximum Values: -
Rating 1 Rating 11
ANODE-SUPPLY VOLTAGE
(OC or Peak AC). 70 max. 90 max. volts
AVERAGE CATHODE~ CURRENT
DENSITY® |, | . 50 max. 25 max. wal/sq. in
AVERAGE CATHODE CURRENT" - 10 max. 5 max. ua
AMBIENT TEMPERATURE. 100 max. 100 max. oC
Characteristics: -
With an anode-supply voltage of go
volts unless otherwise specified
Min. MNedian MNax.
Sensitivity:
Radiant, at 8000 angstroms . . - 0.014 - amp /watt
Luminous: ¢
At Ocps . . . ... . ... 120 150 220 wa/lumen
At 5000 cps. . . . . . . .. - 120 - ua/lumen
At 10000 ¢cps . . . . . . .. - 105 - wallumen
Gas Amplification Factor?®. . . . - = 10.5
Anode Dark Current at 259 C. . . - = 0.1 ua

-« indicates a change.

Electron Tube Division Harrison, N. ).
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Minimum Circuit Values:
With an anode-supply

voltage of 70 or less 90 volts
DC Load Resistance:

For dc currents above

Spa. . ... ... . 0.1 min, meqohm
For dc currents below

© b 5 50000000 00 0 min. megohms
For dc currents ahove

Jpa. ..o = 2.5 min, megohms
For dc currents below

3pa. ... = 0.1 min.  megohm

on plane perpendicular to indicated direction of incident radiation,
Averaged over any interval of 30 seconds maximum.

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

o

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

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-1 RESPONSE

and

FREQUENCY-RESPONSE CHARACTERISTiCS
OF GAS PHOTOTUBES

are shown at the front of this section

DIMENSIONAL OUTLINE
shown under Type IP37 also applies to the 9IB

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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AVERAGE ANODE CHARACTERISTICS

LIGHT SQURCE 1S A TUNGSTEN-FIL AMENT
LAMP OPERATED AT COLOR TEMPERATURE
OF 2870°

E

rj
1

ANODE VOLTS

N
ANODE MICROAMPERES

92CM-435IR3

(& RADIO CORPORATION OF AMERICA DATA 2
NG/ FElectron Tube Division Harrisan, N. J. 3-61
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919
VACUUM PHOTOTUBE

For light-weasuriné anl relay applicationg

e cime us tne 21 D Tl

the same us tne 317 exceft for the following

a
DIRECTION OF LIGHT J
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920

Eas Phototu_be

. SIDE-ON, TWIN-UNIT TYPE HAVING S-1 RESPONSE
DATA
General:
Spectral r?eSuul*be o o S o o o o o o .51
Wavelength of Maximum Responqe .. . . 8000 # 1000 angstroms
Cathode (Each)

. Shape . . e Ouarter Cyllndrlcal
Minimur pro1ected |antw" . P L. .. 13716
Minimum projected width2. . . . . . . . . . . . ... 1/4"

Direct Interelectrode Capacitances (Approx.
Cathode to cathode® . . . . . . . . . ... ....18 g
Cathode to anode® . . . . . . . .. .. .. .... 1.6 uuf
Anode to annded . . L L L 0. .. . ... .0.4 pupf -
‘Maximu’n Overall Lenath. . . . . . . . . . .. . ... 4"
Maximum Seated ength . L 3—3/8"
Seated Length to Center of Cathodes e 2 1/8" + 3/32"
Maxirum Diameter. . . . . . . . . . . .. ... ... 1-3/16"
Operating Position. . . . . . . . . . . . . .. .. ..~ Any
Weight (Appr ollc @ o 0 o o o R S
Bulb. . . . S ]
Socket. . . . . . . . . Amphenol No.77-M1P-4-T, quivalent =
Base. . . . . . .Small-SheN all 4-Pin (JF No. A4-5)
Basing Deannatlon for BOTTOM VIFW. . . . . . . . . . . 4BG

Pin 1 - Photo- Pin 3 - Anode of
cathode of it No.l
it No.2 ’in 4 - Photo-
Pin 2 - Anode of 1thode of
Init No.?2 1t No.l

OIRECTION OF RADIATION
‘Maximum Ratings, dbsolute-Maximum Values: -
Values are for Fach Unit

Rating I Rating II
ANODE-SUPPLY VOLTAGE

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

DENSITYe, | . .. 30 max. 15 max. ualsq.in.
AVERAGE CATHODE CUF’F\’ENTe . 4 max. 2 max. ua
AMBIENT TEMPERATURE . . . . . 100 max. 100 max. oC

-indicates a change.

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

Values are for each unit with an
anode-supply voltage of o volts
unless otherwise spectfied

¥in. MNedian Nax.
ensitivity:
iant, At 8 o .
Luminons: f
At O ces. . . o .. ( 100 175
At 50 5 aaaoaoboa 5 -
At 10000 cps. v o 0 L. 74 It
Ratio of Lurinous Sensitivities
(Unit No.l to Lrit ho.2). o o 0.9 1.15 72

Gas Amplification factord . . . -
Anode Darl Current -t
Minimum Circuit Values:

Values are for Each Unit

With an anode-supply

voltage of 70 or less 20
oad Resic 28

tor dc currents above /2 pa. . 0.1 min,

For dc currents telow 2 ua. . min.,

Fer dc currents above 1 u3. . L5 min

tor dc currents below 1 pa. . 0.1 m'n,

0n plane perpendicular 1o 1ndiczsted direction of incident rads
wWith anodes grounded.

fach unit, with o*her unit grounded.

with cathodes arounded.

Averaged over any interval of 30 seconds maximum.

~0o Qa0 oo

8

meowatt
1/ Tumen

a/llumen

volts

meqohm

T

ms
meqgohm

ation.

For conditions aherv the 1iiht soyrce isatunisten-filiment 1amp opera-

ted at acolor tempersture vf 2870% «. & dc anode supply of o0 vol

a l-megohm load resistor arewsed. for lhe 0-cycle measurement,
input of 0.04 lumen is used. For the 5000- and 10000-cycle measu
the light input isviried sinusoidilly about amean value c¢f 0.0
from zero to 1 maximym of taice *he mean value.

9 The rat10 of luminous sensitivity at an anode-supply voltaae of
to luminous sensil'ivily at an anode-supply voltateof 25 volts,

15 an
a light
rements,
15 ltumen

90 volts
In each

case, sensitivity isottained under conditions where the biant sgurce is

nllungs!en»hlgment 11mp operated at acolor temperature of 2870

1ight input is®,04 tumen, and the load res stor has a valuve of

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-1 RESPONSE

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

DIMENSIONAL OUTLINE
shown under Type 5584 also applies to the 920

X, ‘he
1 megohm.

- Indicates a change.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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AVERAGE ANODE CHARACTERISTICS
Each Unit

. [ LIGHT SOURCE 1S A TUNGSTEN —FILAMENT [ |- [ || IO | -
LAMP OPERATED AT COLOR TEMPERATURE [ Bt

OF 2870°K,

100

ANODE VOLTS

. ANODE MICROAMPERES

92CM-4618R4

RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J 3-62
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9zl
GAS PHOTOTUBE

CARTRINDGE TYPF WITH S—1 RESPONSE

. For relay applications
DATA
General:
Spectral Response. . . e e e e e e e e e e S-1
Wavelength of Maximum Response ~ . .. 8000 t 1000 angstroms
Cathode:

' Shape. o v v v v h e e e e e e e Semicylindrical
Minimum projected length®. . . . . . . ... ... .. 7/8"
Minimum projected width® . . . . . v . v v v o o v . 1/2"

Direct Irterelectrode Capacitance. . . v v v v « « « @ 1 puf
Overall Length . . v . . v o v v v v v v o 1-21/32" + 1/16"
Seated Length. . . ., . . . . ... ... 1-13/32" + 1/32"

Length from Center of Useful Cathode Area
.\4 to Plane A-A' (See Dimensional Outline). . . 11/16" t 1/16"

Maximum Diameter . . v v v v v v v v v o o o v o ou s 0.890"
Weight {Approx.) . o v v v v v v v v b b h e e 0.4 oz
Mounting Position & & v o o v v o v v o o v v o 0 v w Any
Terminals:
Recessed €CaP v v v v o v 4 v e v e e e e . . JETEC No.J1-23
Protrudingcap . « « ¢ v v o v v v o0 e e JETEC No.J1-24
Basing Designation . . . . . . . . o o0 e e e 2AQ
Regzzsed} Anode Prg;;udmg} Cathode
DIRECTION OF LIGHT:
INTO CONCAVE SIDE
OF CATHODE
Maximum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC) . . 90 max. volts
‘:VERAGE CATHODE-CURRENT DENSITYO , . . . 30 max. wamp/sq.in.
VERAGE CATHODE CURRENTO , . . . ., . . 3 max. puamp
AMBIENT TEMPERATURE. . . . . . . . . . . 100 max. oC

Characteristics, At go Volts on Anode:
Kin. Hedian Hax.

Sensitivity:
Radiant, at
8000 angstroms . . . - 0.012 - pamp/uwatt
Luminous:®
At Ocps . .« v .« . 75 135 205 pamp/ Y umen
At 5000 cps. . . . . - 119 - pamp/ Yumen
At 10000 :os . . . - 108 - pamp/ lumen
Gas Amplification Factor - - 10
Anode Dark Current
‘ at 25°C. . .. . . . . - - 0.01 pamp
* on ptane perpendicular to indicated direction of incident light,
0,8, see next page. - Indicates a change.
12-56 TUBE DIVISION DATA
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GAS PHOTOTUBE

DC Load Resistance:
For dc currents above

For dc currents above

For dc curreats belo

0 Averaged over any interval of 30 seconds maximum. This value may be

4 For conditions where the Jight source isatungsten-filament lamp oper
ated at a color temperature of 28700k. A dc anode supply of 90 volt

light input o_fO.l_lumen.isused. For the 5000-and 10000-Cycle measure-
ments, the light input is varied sinusoigally about a mean value of
0,015 lumen from zero to a maximum of twice the mean.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-| Response
and
FREQUENCY-RESPONSE CHARACTERISTICS
of Gas Phototubes
are shown at the front of this Section

AVERAGE ANODE CHARACTERISTICS
for Type 921 are the same as those shown for Type 930

L890"MAX,
5 o
; BE -{-n2
.350":.00?’» -] F ~406"+,010"
.188"+,015"% ANODE
‘. I TERMINAL CAP

JETEC N2UJI-23

| ¥
| T_eroTo-
W3 | CATHODE
2yys 2 —
0 3?, + '/32 7/6 J,(
* e MIN. 16

J
i .|4|"3._047”

+375"+.010”
.031"1,018”
t

DIRECTION —
oF LiGHT LY/

PHOTOC ATHODE
TERMINAL CAP-
JETEC NeJi-24

1
-l 031"2.015"
F.890"MAX.

A- A=PLANE PERPENDICULAR
TO AXIS OF TUBE 92CM-4789R5

B HAMD © v e e e e e e 0.1 min, - megohm
For dc currents belo
3 paMD ¢ e e e e e e e 0 min. - megoh.
2 MAMD o v v e e e e e e e - 2.5 min. megohms|
2pamp oL oo - 0.1 min., megohm
doubled when anode~supply voltage is limited to 70 volts.
@

and a 1-megohm l0ad resistor are used. For the 0-cycle measurements, a

Minimum Circuit Values: 1

With anode-supply voltage of 70 or less 90 volts

12-56 TUBE DIVISION oAt

2ADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

A



922
VACUUM PHOTOTUBE

ARTRIDGE TYPE WITH S—1 RESPONSE
For relay applications

DATA
'General'
rectr: ¥ o 0 0 o © 00 o o 0o 0o o O oo a6 Qo o 1
v-«avelenmh o( x\(imum Response. . . . . 8000 t 1000 angstrome
Cithode:
Shape L L. L L L L L . ... .. .. ... Semicylindrical
Vrrimun g e bed e YA 5
i T T N e
\Drrert Interelectrode Cepacitance . e 1 pf
f6eP =" EFeRPs 6 o 0 a6 oo o o 12”32"
> itee Leralh .
|terath from Cemer of Usetul Cathode Area
te Flare A=)' (See Dimensional Outline) . . 11/16" + 1/16"
|-ux'mm Dimeter. . . . v v v v v o v o . ... . 0.890"
Btg o0 9 ° P08 ™ 0N &t ot e e e e e e e e e e e e e e e e . Any

[N
o =
W 4=

L L Vo O o 1 S O O o ¥4
Ter~irnsle:

Fe [ e e e e e e e e e e e e JJUETEC No.J1-23
l Protruding Cio. « o o o oo . LJETEC No.J1-24
1 T anat’ery L oL w L s e e e e e e e e e e e . e 2AQ)
| RECESSED

Fe :=23 . Protruding

C. } ~rode Lap }Cathode

IPROTRUDING

DIRECTION OF LIGHT:
INTO CONCAVE SIDE

OF CATHODE
Maximum Ratings, Absolute Values:

AVOCE -SUPPLY VOLTAGE (DC or Peak AC). 500 max. volts
AVERAGE CATHODE-CULRRENT DENSITYO . 30 max. wamp/sg.in
[AVERAGE CATHODE CURRENTO. . . . . . . 5 max. pamp
AMBIENT TEMPERATURE . . . . v .+ . . 100 max, o
Characteristics, At 250 Volts on 4dnode:

¥in, Median Max.

Sensitivity:

Radiant, at

8000 agastroms. . . - 0.0018 - uamp/uwat t

Luminous . .. 1 20 40 uamp/1umen,
Anode Dwk Current

at «8°%C . .. .. .. - = .0 pampl

.

On plane perpendicular to indicated direction of incident light,
: AverazsC over any interval of 30 seconds maxiTum,

For congitions where the light sourse is a2 tungsten-filament lamp Oper-
ated at a cclor temperature of 2870 A dc anoae supply of 250 volts,|
a 1-megohm lcad resistor, and a llght input of 0.1 lumen are used.

L --Indicates a change,

10-56
7 TUBE. DIVISION DAL
4210 COreBRIERGINEIEs wareisON NEW JERSEY

t
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922
VACUUM PHOTOTUBE

e
10-56

SPECTRAL-SENSITIVITY CHARACTERESTIC
of Phototube having S-| Response
is shown at the front of this Section

AVERAGE ANODE CHARACTER!ISTICS

for Type 922 are the same as those shown for Type 917

2"

.380".004"|
£ 2406"+,010”

-188"£.015%)

}=.890"MAX.
Y R "
=

0 —ANODE
TERMINAL
= CAP
I JETEE NeJI-23
I _ PHOTO-
13, CATHODE
a1, 32 S
TN ()
L t52 M.
a2 | 4 16
e J the
— A 2 gt 2
- - nI »
PHOTOCATHODE i <1417 1.047
TERMINAC - l4:375"2.010
JETEC N2JI-24
DIRECTION-———
OF LIGHT

.oan”iz.o:s”

i
375" +,010"

1
4

031" +.015"

=890 "MAX, =

A-A'=PLANE PERPENDICULAR
TO AXIS OF TUBE

92CM-48I8R5

TUBE DIVISION

#ADIO CORPOFATION OALSTITHTRTHETIERG Hiew Heosey

-

DATA
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923
GAS PHOTOTUBE

' WITH S— 1 RESPONSE

DATA
General: <
Spectral Response . v v v ¢« v o o 0 v 4 e e b e e e e e S-1
Wavelength of Maximum Response. . . . . 8000 QQOO Ang ms
Cathode:
Shape © v v . v v h e e e e e e e e Semi=6y] indyical
. Minimum Projected Length®” . . . . . . . {N\ .. oNI3/16"
Minimum Projected Width®. . . . . . .. Ao o . 7 58
Direct Interelectrode Capacitance . . . {\ .\. . 2 put
Maximum Overall Length. . . . . . . . . . e See B ) 3-9/16°
Maximum Seated Length . . . . . . .. A 2-15/16"
Seated Length to Center of Cathode. . -.. . —31‘/\,’52" + 3/32"
‘ Maximum Diameter. /N . « « . « . . M . 1-3/18"
Bulb. v v v v v b N N e e e e oSl e e N e e e T-
Mounting Positiopa—a .\ . o ¢ c A ] oo cvmnfe oo . An
Base. . . . . . a—.__\ VYA 1= SheH Small 4-Pinf
Basing De5|gnat|on for 570/ /oo oo oo

) Connection
Pin, &~ Cathode

! ol £
S &
* on plane perpend|cular o~ xndlfnzed dlnea.lon -3 4 |n(-den! light.

£ -
v, : N 7
‘ N 07

<« |ndicates a change.

AUGUST 15, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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923
GAS PHOTOTUBE

1| ¥gMAX. e

m ol |
/r*"“: 1M ]
CATHODE | +— —[—+72'%e
! I | MAX.
T9 BULB—= --—--
OJ5/5~MIN1<' N C
13,
—l 13,7
SMALL-SHELL ,32| o
SMALL 4-PIN 3 e
BASE — MAX.
U N A
— 1 ¥ MAx. [
CATHODE

BOTTOM VIEW
92CM-4788R3

AUGUST 15, 1947

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-4788R3



925

Vacuum Phototube
' SIDE-ON TYPE HAVING S-1 RESPONSE
DATA
General:
e L

DIRECTION OF RADIATION
‘ Maxim Ratings, 4 ute-Yaximum lues:
b -------
Characteristics:
Min., Median Yax.

Electron Tube Division Harrison, N. J.

@ RADIO CORPORATION OF AMERICA



925

On e ndi

lar to indicated direction of rad n.
b

averaged over any interval of 30 seconds maximum.

€ for conditions where the 1 ight source is a tungsten-filament 1amp operated
at acolor temperature of 28700 K. A 1-megohm load resistor and alight
input of 0.1 lumen are used.

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-1 RESPONSE
is shown at the front of this section

|3
T

e E PHOTO -
T9 BULB ~ |1 an“ CATHODE

i i
! Y
13/ MIN ¥ ‘:'M'i
x
13 5,
oeiFoue |t
NZBS-0 | iz | MAX
ot
M
DIA. PHOTO—
CATHODE

92CM=-6054R3

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @
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. CARTRIDGE TYPE 4
Pur colurinetr

9
) .

926 g
VACUUM PHOTOTUBE

i $-3 RESPONSE

upple-ations

.(]Ve1eng'h of Wiximum Response . . . . 4200 # 1020 :nastroms

.ength from Center of Usef.l Cathode Area

DATA
General:
Spectral Response. . . . PR

athode
Shape. . . . e e o oo Semie, Yirdric]
Minimum nrmected lonqlh T 2

Mirimun projected width® . . . . . o .o 0.0 oL L2

Direct Intere'ectrod. Capa- tance. . . v v v v v o o o 1 puf
Overall Length . . . . . . . . . . .. . .. 1-21/32" ¢+ 1/16"
Seated Length. . . . 1-13732" + 1

to Plane A-A'(See Dimensional Outlined. . . . 11/16" t 1/16"
Maximum Diameter . . . . . . . . . . . .o . oL 008907
Weight (Approx.) . . . . . .« . . o v v oo .. 0.4 07
Mounting Position. . . . . . . . . . . o o oo .. JAny
TPrmind?s

Recessed CAP . . . « v « v v« o« e o . . . . JETEC No.J1-23

Protruding cap « .« . . o . . .« oo oo .. of TEC No.Jl1-24
Basing Designation . . . .« . . . . . v o w0 .. W20Y

Recessed Protrudir
Cap }Anode (ap 3} Cathode
DIRECTION OF LIGHT:
INTO CONCAVE _ SIDE
OF CATHODE
Max imum Ratings, Absolute Values:
ANODE -SUPPLY VOLTAGE (DC or Peak AC) . . 500 max. voltg
AVERAGE CATHODE-CURRLNT DENSITYO . . . . 30 max. wanp/sq.’'r.
AVERAGE CATHODE CURRENTO . . . . . . . . 5 ;.. PR
AMBIENT TEMPERATURE. . . . . . . . . . . 100 max. o
Characteristics, At 250 Volts on Adnode:
Min. Median Hax.
Sensitivity:
. Radiant, at
4200 angstroms . . . . . - 0.0018 = pnamp/unatt
Luminouss, . . e 4 6.5 15 wamp/lumen
Anode Dark Currpnt
at 25°C. . ... ... - — 0.005 amp)
® 0n plare perpendicular to indicated direction of incident light.
.O Averaged over any interval of 30 seconds maximum.
4 For conaitions where the light source is o tungstea—filament lamp oper-
ated at acolor temperature of 28700k, A dc anode supply of 250 volts,
a l-megotm l1oad resistor, 2rd a lijht input of 0.: lumen are used.
«— Indicates a Ccranie.
12-56 TUBE DIVISION DATA
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y 926
VACUUM PHOTOTUBE

DIMENS |ONAL OUTLINE
for Type 926 is the same as that shown for Type 921

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having $-3 Response
is shown at the front of this Section

o ©

AVERAGE ANODE CHARACTERISTICS

300

VOLTS

0.5

LUgRT | FLux-HLUMENS

® [\ V -
ANODE MICROAMPERES

(o]

TUBE DIVISION 92CM — 6209R|
RADIO CORPORATION 0% AMERICK, MATRISON, NEW JERSEY



927

Gas Phototube

SIDE-ON TYPE HAVING S-1 RESPONSE

DATA

Generatl:

pec al R N5e . . . . . . S 1
Wavelpnqth of Maximum Response. . . . . 8000 ¢+ 1000 angstroms
Cathode:

Shape . . . J . . Semicyli ical

Minimum prOJecten ‘e"gth“‘ A6 0060000 n a o o MAJAE

Minimum projected width?. . . . 5 a0 o0 o o JUIEP
Dircel lnterelectrude Cdpdutanw (MpprUX e e e e 2 ouput
Max i mum Overall Length. . . . o . b o o0o D o 13/32"
Maximum Seated Lenqth b o © o000 oD o a 1- 15/16"
Seated Length to Center o( Cathodc—- Coe .. 1-174" 1 3732
Maximum Diameter. . . . o . . & . . . . . . coo. .. 0.669"
Operating Position. . . . . . . . s « « o o v v o .., Any
Weight prrnx b e e e e e e .3 07 -
Bulb., . . . . . .. ... L. L T5-1/4
Socket. . . . . .. . Amghenol No 78 3\ T or equivalent =—

Base. . . . . .. . .3mall-Shell Peewee 3-Pin [JEDEC No.A3-1)
Basmg DeS|gnataon for BOTTOM VIEW. .

DIRECTION OF RADIATION

©,

Pin 1-No Internal Pin 2 - Anode
Connection Pin 3 - Photocathode

0 )

Maximum Ratings, Absolute-¥aximum Values: -
Rating I Rating II
ANODE-SUPPLY VOLTAGE

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

DENSITYD. . . . . . . ... 60 max. 30 max. wpalsg.in.
AVERAGE CATHODE CURRENT®. . . 4 max, 2 max. pa
AMBIENT TEMPERATURE . . . . . 100 max. 100 max. oc
Characteristics: -—

With an anode-supply voltage of 9o
volts unless otherwise specified
Nin. Nedian Nax.
Sensitivity:
Radiant, at 8000
angstroms . . ., ., . . . - 0.012 - amp/watt

-—|ndicates a change.

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



927

Yin. MYedian VMax.

Lumin:
At
At

Minimum Circuit Values:

With an anode-supply voltage of 70 or less volts
Lo istance:
Fo 1a. ).1 min. qohm
For dc currents below 2 ua. 0 min. »qohm
[o} pa. 0 Do
Fo ia. . in.

oo

For
oper

mea

28
vall

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-1 RESPONSE
and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

Electron Tube Division Harrison, N. J.

RADIO CORPORATION OF AMERICA @
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‘ —-1 '*.6690“:,.1/&)(.

PHOTO- I — e MIN.
CATHODE ~ l
U
D Y 1 )
r 1
I 15,
‘16 MIN. i F e
T T 1 wmax. l
b v | 1,
Tl BULE ] 3 | 2%
| | MAx.
BASE — | __ A,AAl, ,5
JEDEC Ne |
Aa-
1

2 PHOTO-
CATHODE

! 3
92CM-6053R5

(T RADIO CORPORATION OF AMERICA DATA 2
@ Electron Tube Division Harrison, N. J. 3-62



927

AVERAGE ANODE CHARACTERISTICS

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

| H ! i

HE Y I FETE NN

} | i
ANQODE MICROAMPERES

92CM-6258R3

Electron Tube Division Harrison, N. J

RADIO CORPORATION OF AMERICA @



929

Vacuum Phototube

‘ SIDE-ON TYPE HAVING S-U RESPONSE
DATA
General:
Spectral Response .. 5 D oo oo oo oo o .S5-4
Wavelength of Maximum Response e e 4000 + 500 anqstroms
Cathode:

‘ Shape. . . . . . . ... . . .Semicylindrical
Minimum projected length?. . . . . . . . .. ... . 13716"
Minimum projected width2 . . . . . . . . . ., . .. .. 5/8"

Direct Interelectrode Capacitance (Approx.). . . . . 2.6 puf
Maximum Overall Length . . . . . . .. . oo ... 3-1/16"
Maximum Seated Length., . . . . . . ... . ..... .o2=1/2"
Seated lLength to Center of Cathode . . . . . . 1-5/8" t 3/32"
Maximum Diameter . . . . . . . . .. ... .. ... 1-9/32"
Operating Position . . . . . . . . v v v v v v e e e Any
Weight (Approx.) . . . . . . . . . . ... . 0.9 oz=
Bulb . . o L o e e e e e e e T9
Socket . . . .. .. .. ... C inch No.8 JM-1, or equivalent =
Base . . . . .. Intermedlate Shell Octal 5-Pin, Arrangement 1
{JEDEC Group 1, No.B5-10) =
Basing Designation for BOTTOM VIEW . . . . . . . . .. . 3J
DIRECTION OF LIGHT
Pin 1 -No Internal Pin 4 — Anode
Connection (6) Pin 6-No Internal
Pin 2 -No Internal Connection
Connection Pin 8 —-Cathore
@
. Maximum Ratings, Absolute-Maximum Values: -
ANODE-SUPPLY VOLTAGE
(DC or Peak AC). . . . . .. .. ... 250 max. volts
AVERAGE CATHODE-CURRENT DENSITY" PP 25 max. pualsq.in,
AVERAGE CATHODE CURRENT® , . . . . . .. 5 max. pa
AMBIENT TEMPERATURE. . . . . . . .. .. 75 max. 6
Characteristics: -—
‘ With an anode-supply voltage of 250 volts
Hin. Hedian Nax,
Sensitivity:
Radiant, at 4000
angstroms . Lo - 0.044 - amp/watt
Luminous®., . . . . . .. 25 45 70 pal lumen

. Anode Dark Current at

25°°C. ..o - - 0.0125 pa

~-Indicates a change.

RADIO CORPORATION OF AMERICA DATA 1
Electron Tube Division Harrison, N. J. 1-62



SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-4 RESPONSE
is shown at the front of this section

DIMENSIONAL OUTLINE
shown under Type 5581 also applies to the 929

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

®
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930

Gas Phototube

SIDE-ON TYPE HAVING S-1 RESPONSE

DATA

General:
Spectral Response . . . PP .. S-1
Wavelength of Maximum Response o o o o 8000 + 1000 angstroms
Cathode:

Shape . . . . ..+ . . .. .. Semicylindrical

Minimum pI’OJeCted lengtha e e e e oo 13718

Minimum projected width®. . . . oaoaoaano S
Direct Interelectrode Capacitance (Approx ) o000 a 2.4 uuf
Maximum Overall Llength. . . . . . o a0 oo NP
Maximum Seated Length . . . . . . . . . . .. Loeo2-1en
Seated Length to Center of Cathode. . . . . . 158" 4 3/32"
Maximum Diameter. . . « « o ¢« & ¢ o o . - ... 1932
Operating Position. « . o o o v v v v v o o i e L. . Any
Weight (Approx.). . . . « o . o v o oo .. .. 090z
Bulbe & & v v e e e e e e e e e e e e e e e e .. .19
Socket. . .« .« ¢« ¢ o 0 ... . . Cinch No.8JM-1, or equwalent-
Base. . . . . . . ... ... Intermed:ate—SheH Octal 5-Pin

Arrangement 1, (JEDEC No.B5-10)
Basing Designation for BOTTOM VIEW. . T ¥
DIRECTION OF RADIATION

O, Pin 6- No Connection
Pin 8- Photocathode

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

Maximum Ratings, Absolute-Naximum Values:
Rating I Rating II
ANODE-SUPPLY VOLTAGE

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

DENSITYE. . . . . . ... 60 max. 30 max. walsq. in
AVERAGE CATHODE CURRENT®. . 6 max. 3 max. pa
AMBIENT TEMPERATURE . . . . 100 max. 100 max. °C

Characteristics:
With an anode-supply voltage of go
volts unless otherwise specified
Nin. Nedian Nax.
Sensitivity:
Radiant, at 8000
angstroms . . . . . . . .. - 0.013 - amp/watt-

«-indicates a change.

RADIO CORPORATION OF AMERICA DATA |
Electron Tube Division Harrison, N. J. 3-61



930

Nin, Nedian Nax.
Luminous: €

At Ocps. . . . . .. ... 90 135 205  wa/lumen
At 5000 eps . . . . . ... - 111 - pa/ tumen
At 10000 eps. . . . . . . . - 101 - pal/lumen
Gas Amplification Factor? . . . - - 10
Anode Dark Current at 250 C . . = 0.1 pa
Minimum Circuit Values:
With an anode-supply voltage of 70 or less 90 volts
DC lLoad Resistance:
For dc currents above 3 ua. . 0.1 min. - megohm
For dc currents below 3 pa. . 0 min. - megohms
For dc currents above 2 pa. . - 2.5 min. megohms
For dc currents below 2 pa. . - 1 min.  megohm
: on plane perpendicular to indicated direction of incident radiation.

Averaged over any interval of 30 seconds maximum.

For conditions where the Trght source is a tungsten—filament lamp
operated at a color temperature of 2870° K. 4 dc anode supply voltage
of 90 volls and a 1-megohm load resistor are used. For the O-cycle
measurement, a light input of 0.1 lumen is used. For the E000- and
10,000-cycle measurements, the light input is varied sinusotaally
about a mean value of 0.015 lumen from zero to a maximum of twice
the mean value.

The ratioof Juminous sensitivity at an anode supply voltage of 90 volts
to luminous sensitivity at an anode supply voltage of 25 volls. In
each case, sensitivity is obtained under conditions where the light
sourge is a tungsten-filament lamp operated at a color temperature of
2870° K, the light tnput 1s 0.1 lumen, and the load resistor has a
value ot 1| megohm,

a

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

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

DIMENS IONAL OUTLINE
shown under Type 5581 also applies to the 930

RADIO CORPORATION OF AMERICA

Electron Tuoe Division Harrison, N. J.
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AVERAGE ANODE CHARACTERISTICS
' LIGHT SOURCE IS A TUNGSTEN FILAMENT
LAMP OPERATED AT COLOR TEMPERATURE 2

OF 2870% n.

l‘u ittt Bt thE e o
T 8

Tf s ﬁ

(72}
5
2
s
w
a
5}
z
<
ﬂ*‘*
‘ ANODE MICROAMPERES
92CM- 4806R2
7e2) RADIO CORPORATION OF AMERICA DATA 2

@

Electron Tube Division Harrison, N. J. 3-61






931A

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

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

ENERAL
Spectral Response . . ... .. ... S-4
Wavelength of Maximum Response. . . . 4000 * 500 angstroms
Cathode, Opaque .. ............... Cesium-Antimony
Minimum projected length® . ... ... .. .94 in (2.4 cm)
q Minimum projected width® . ... ... ... 0.31 in (0.8 cm)
‘indow . . . ... ..., lL.ime Glass (Comingb No. 0080),
or equivalent
Index of refraction at 4360 angstroms . . . ... ... 1.523
Dynodes:
Substrate . ... e Nickel
Secondary-limitting Surfuce . .. .. ... Cesium-Antimony
Structure ., ... Circular-(CCage, Electrostatic-Focus Type
Direct [nterelectrode Capacitances (Approx.):
Anode todynode No 9. . .. ... L. ..., 4.4 pi¥
Anode to all other electrodes ., . .., ... ... .. 6.0 pi
Maximum Overall Length .. . ..., .,... 3.68 in (9.3 cm)
Seated Length . .. .. .. ... ... .. 3.12 in (7.9 em)
Maximum Diameter .., 0., L., 1,31 in (3.3 cm)
b e e e e TG

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

Socket. .. ...... Amphenol€ No. T8311IT, or equivalent
Magnetic Shield ., ... .. .\llll(*nd No. 808018, or equivalent
‘perming Position . .. ........ . . .... ... ..., Any
eight (Approx.). . . . ... ... ... ... ... ... .. 1.6 oz

MAXIMUM RATINGS, Absolute-\Maximum Values
DC or Peak AC Supply Voltage:

Between anode and cathode , . . . ... ... 1250 max. vV
. Between anode and dynode No.9 . . ., ... 250 max, V
Between consecutive dynodes. . . .., ... 250 max, V
Between dynode No.1, and cathode . . ... 250 max. V
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Average Anode Current‘ .............. 1.0 max. mA
Ambient Temperatured . . ... ... ....... +75 max. °C

CHARACTERISTICS RANGE VALUES

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

With E = 1000 volts (Except as noted) ‘
Min. Typical Max.
Anode Sensitivity:
Radianth at 4
4000 angstroms . . . - 8.3«x10 - A/W
[_,umirz)ousI
(2870 K). ... ... 10 80 600 A/lm
Cathode Sensitivity: '
Radiantk at
4000 angstroms . . . - 0.04 - A/W
Luminous™ 5
(2870°K). .. .... - 4x10 - A/lm
Quantum Efficiency at
3800 angstroms . . . - 13 - %
Current 6
Amplification . ... - 2x10 -
Anode Dark
Current™. .. ..... - 5x 1079 5x 1078 A
Equivalent Anode 10 9
Dark Current — 25x 107 2.5x 10° Im
Input™ . ... ..... _ 94x 10-13p 2.4 x ]0-]2p W
Equi\aalent Noise = 3 x 10']2 - Im
Input™ . ........ _ 2 x ]0-15r _ \‘
Anode-Pulse Rise 9
Time® at 1250 V . . - 1.6x10° - s
Electron Transit Time' 8
at 1250 V. ... ... - 16 x10" - s

9 On plane perpendicular to the indicated direction of in
cident light and passing through the major axis of the tuhe‘

b Made by Coming Glass Works, Coming, NY 14830,

€ \Made by Amphenol Electronics Corporation, 1830 South
54th Avenue, Chicago 50. I1. 60650.

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

f Averaged over any interval of 30 seconds maximum.

—» Indicates a change or additinn.
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931A

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

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

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

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

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

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

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

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

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

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

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

DIMENSIONAL OUTLINE

o 118 MAX. .
DiA,

BASE
JEDEC No. BI1-88

L
\ 1
I3 MAX.
- DIA. -
DIRECTION OF
INCIDENT PIN No.1
RADIATION

PHOTO-
- CATHODE (SEE
DE TAIL A)

a2CM-6264RIO .

¢, of bulb will not deviate more than 2° in any direction
from the perpendicular erected at center of bottom of base.
Dimensions are in inches unless otherwise stated.

Inch Dimension Equivalents in Millimeters

Inch mm tnch mm Inch mm
.09 2.3 3 7.9 1.31 33.2
.190 4.8 .402 10.2 1.94 49.2
.250 6.3 .94 23.8 3.12 79.2
.270 6.8 1.18 29.9 3.68 93.4
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DETAIL A (Top View)

PHOTO-
-CATHODE

—REGION OF
BEST COLLECTION

190 -.250

ODIRECTION OF
INCIDENT
RADIATION 92CS-8674R2

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT

ANODE RETURN

“T~ DYNODE No.9 l

LOAD
CONNECTION

+
TO REGULATED
DC POWER SUPPLY
(SEE NOTE 1)
_ PHOTO-
R7 "' MULTIPLIER
Rg
® "
R
0% caTHODE
92CS-11382RI

Rl through RlO = 20,000 to 1,000,000 ohms
ote 1: Adjustable between approximately 500 and 1250
Its.

Note 2: Capacitors Cy through Cg should be connected at
tube socket for optimum high-frequency performance.
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" TERMINAL DIAGRAM (Bottom View)

Pin 1: Dynode No.l
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: Photocathode

i
oy 4

DIRECTION OF RADIATION

TYPICAL ANODE CHARACTERISTICS

EM

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

(a]
[=]
4=
(=]
D

PERATURE OF
TT T T

2870°K _

!

\x\d'
S HH

R g e

TITTTI]
1
’

T

T

ARSI

T

T

T3 T

UMENS 2 1xi107°

S| S S | e |

TTTTTTIT

. LIGHT FLUX — L

250

200

VOLTS BETWEEN ANODE AND DYNOOE No 9

ANODE MILLIAMPERES
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T TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY
ALONG TUBE LENGTH

['sPOT SIZE :1MM D1A. APPROX.

RELATIVE ANODE CURRENT

VARIATIONS CAUSED BY INTERCEPTION OF LIGHT BY GRILL
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN |GNORED

100}— !

o 5 10 15 20 25 30
DISTANCE ALONG CATHODE FROM END
OF CATHODE NEARER BASE —MILLIMETERS o0q 7ge3n2

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.
5 [

VARIATIONS CAUSED ‘
: 4 | BY INTERCEPTION

:1 OF LIGHT BY GRILL
=1 AS WELL AS SUR-
: l FACE IRREGULAR -

‘TIES HAVE BEEN
IGNORED.

RELATIVE ANODE CURRENT

L e e

173
11
f==d
3
T
bos
pesis|
6o¢
-3

0o 2 4 6 8 10 i2
DISTANCE ALONG PLANE OF GRILL
FROM LEFT TO RIGHT — MILLIMETERS  g5¢5_766782
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TYPICAL VARIATION OF SENSITIVITY AS TUBE IS ROTATED
WITH RESPECT TO FIXED LIGHT BEAM

SUPPLY VOLTAGE BETWEEN ANOOE AND CATHOOE = CONSTANT

ZERO-DEGREE ROTATIONAL POSITION OF TUSE IS ESTABLISHED
BY A COLLIMATEO 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 = (+)

|°°‘}._....__ = .._.,}.___

Y

RELATIVE LUMINOUS SENSITIVIT

-25 0 25 50 75
DEGREES OF ROTATION

92CS —-8671R2

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

ANODE SUPPLY VOLTS (E) = 1000
VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE =100

100 F= i —F—
6

RELATIVE OUTPUT CURRENT

Lol | L I
-6C0 ~500 -400 =30

OYNODE-No.6 VOLTS (REFERRED TO ANOOE)
92CS-8672R!

n
T
l
1
|
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A
FUNCTION OF SIMULTANEOUS MODULATION OF DYNODES

dO.S AND NO.6
ANODE - TO ~DYNODE No 9 VOLTS = 2

00
VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES
No,5 AND No.6 = 100
A CONSTANT VOLTAGE DIFFERENCE OF 100 VOLTS IS MAINTAINED
BETWEEN DYNODES No.5 AND No.6 DURING MODULATION,
ANODE 1S AT GROUND POTENTIAL.

100, . N .
@ 7 o
/

6 f——F——

. / ||

10 1 = -1 —]
. ] - ____j T

z \
w [Y -
3 \ ]
2
3 \
w 4
[=]
[=]
4 —
L4
w
>
e 2
L= 4
-
w
['3
' ! 7 —
e —
. II
5 1 JI
. s

® / 1

O
‘ 600 & 6 4 2 _500 8 6 4 2 400

DYNODE ~No.5 VOLTS (REFERRED TO ANODE)
92CM-11375
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TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1710 OF
EBETWEEN CATHODE AND DYNODE No.I; 1/i0 DF E FOR EACH
SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN DYNODE
No. 9 AND ANDDE.

10% g10°

6 6

4t

4

4

= /
o o y 4 7 107
7] 8 ,’ 8
] .
3 & :
w
; 4 ‘:\[ +—+—a
9 AW, z
S 7 =3
e & &
zZ 2 —léj‘ 2 @
H Ky / 5
3 N / g
3 A8 2
w 10 ) ya 108
[ 8 o'z =
w T 8 2
: . S s 2
& ; €
o

v
4 A ~ & - a
> g & l
| Q@ £ }— +
2 A
& 7" & 2
a 2 A
3 /s
AN A9 | &
A, S
10 ya £ 1—7 S 0%
—7 &
8 7 7 Y 4 8
7 17— *}l_-___
@
6 - = 6
7£__ SN B B Y4
7 &/

~N

|
|
%

\N

| L 104
600 700 800 900 1200 1400 .
500 1000 1500

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LM - 2999
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TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE
CURRENT

‘ SUPPLY VOLTAGE (E) ACROSS VOLTAGE OIVIDER PROVIDING I/10 OF |

. BEFORE FLUX DIRECTION IS CHANGED.

FOR EACH SUCCEEDING DYNODE STAGE , AND 1/10 OF €
BETWEEN DYNODE No 9 AND ANODE
PHOTOCATHODE IS FULLY ILLUMINATED

1077 = T — — & —
8 : F = B

——1 — -
L] —" a— — — -]
4 F+— 1
r(;” = TRANSIT TivE i NS

t +

10-9 | |
500 6 T 8 9 1000 1 2

TIME - SECONDS
~
;
+
}-

€ BETWEEN CATHODE AND DYNODE No.I, 1/10 OF E FOR EACH
SUCCEEDING DYNODE STAGE, AND 1/10 OF E BETWEEN DYNODE
No.9 AND ANODE.

PHOTOCATHOOE 1S 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 1S DEGAUSSED PRIOR TO TEST ANDIS AGAIN DEGAUSSED

100 333asssoas: =

90

BO

RELATIVE ANODE CURRENT — PER CENT

i - .

-60 -40 -20 o 20 40 60
MAGNETIC FIELD INTENSITY {(H) — OERSTEDS
RLS — 3001

TYPICAL TIME-RESOLUTION CHARACTERISTICS

SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING
1/10 OF € BETWEEN CATHODE AND DYNODE No I, 1/10 OF E

1078 b =
8p — T
Py = T
41— -4

— ] RISE TIME -
2 T

IR LL#W_
1

A

lllll'
|
188 JI;
L
| HH
S
Lo

yi
4

I

ot

»

1500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92L5-3010
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TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS

( LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY

VOLTAGE (E)} ACROSS VOLTAGE DIVIDER WHICH PROVIDES I/10
OF E PER STAGE

LIGHT SOURCE iS A TUNGSTEN—FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2870 °K

TUBE TEMPERATURE = 22 °C

S o
- — i S oy — U
BN R S S— ]
al— I —t 14
A e e e T NN E—
sttt
| i [ 1] |
07—+ i I —— T —{i0-®
s 1 %
o S I
sttt

— AMPERE

L1

I

T

1

|

|

1

[+

3

|
T
| | | |
)
1
d
EQUIVALENT ANODE —DARK —CURRENT INPUT AT 4000 ANGSTROMS — WATT

T
i
g
|
]
|
]

4+
1

ANODE DARK CURRENT

4:7-__

EQUIVALENT ANODE — DARK — CURRENT INPUT — LUMEN

|
ot L) I L4 ¢ L |- g
4 6 810 2 4 6 8 100 2 4 6 8 IO(X)
LUMINOUS SENSITIVITY — AMPERES/LUMEN
| |
700 900 1000 1250
SUPPLY VOLTAGE (E) — VOLTS LM - 3000
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934

Vacuum Phototube

. SIOE-ON TYPE HAVING S-4 RESPONSE
DATA
General:
..... 4
----- G
® .. b
1S MWy 6 0 00 0o0o0ooao0oo0 oo
e t B t Approx.) oo ... L
DIF!ECTIONI OF LIGHT
'
. Maximum Ratings, Absolute-¥aximum Values: -
N ’b: 1.
-b

Characteristics: -
J vol

¥in. Median Vax.

-

@ RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.



SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-U RESPONSE
is shown at the front of this section

DIMENSTONAL OUTLINE
shown under Type 927 also applies to the 934

Electron Tube Division Harrison, N. J

RADIO CORPORATION OF AMERICA ()



. —

. LIGHT SOURCE 1S A TUNGSTEN—FILAMENT -
LAMP OPERATED AT COLOR TEMPERATURE

OF 2870° K.

ANODE VOLTS

i + 755 R S
. ANODE MICROAMPERES

92CM— 6479RI

@ RADIO CORPORATION OF AMERICA DATA 2

Electron Tube Division Harrison, N. J. 3-62






General:

4 Lengt '
@ it

ing Po

ANODE -

‘ Maximum Ratings, Absolute-Maximum Values:

Vacuum Phototube

SIDE-ON TYPE HAVING S-5 RESPONSE

. Characteristics:

With an anode-supply voltage of 250 volts

DATA

DIRECTION OF RADIATION

max. 7%}

Max.

@ RADIO CORPORATION OF AMERICA
\

Electron Tube Division

DATA
5-62



935

input of 0 lumen are used.

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-5 RESPONSE
is shown at the front of this section

1 g MAX~
DA,

CAP
JEDEC N® CI-3~_

PHOTO-
CATHODE—___

9,
b 1732 MAX |

DIA, PHOTO -
_ CATHODE

92CM-b41IRS

Electron Tube Diwision Harrison, N. J.

RADIO CORPORATION OF AMERICA @.\



S110A 3AONV

0S|
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I

T

AVERAGE ANODE CHARACTERISTICS

ANODE MICROAMPERES

92CM~-6478RI

TUBE DEPARTMENT
£ADIO CONOIATTENTTTRTRY SATIAH 20N Wi Mntec

APRIL 20, 1950






2020

Multiplier Phototube
. 10-Stage, Head-On Type Having
S-11 Spectral Response

GENERAL
Spectral Response . . .. .. ...t S-11
Wavelength of Maximum Response ........ 4400 *+ 500 X
. Cathode, Semitransparent . . . ... .. Cesium-Antimony with
High-Conductivity Grating
Area including grating .. ......... 1.8 inZ (11.6 cm?)
Minimum diameter ................ 1.5 in (3.8 cm)
Window . ............. Coming® No.0080, or equivalent
. Shape . . ... .. ... .. i e Plano-Plano
Index of refraction at 4360 angstroms . ........ 1.523

Dynodes:

Substrate . . .. ... ... 0. Copper-Beryllium
Secondary-Emitting Surface . ........ Beryllium-Oxide
Structure ... .. Circular-Cage, Electrostatic-Focus Type

Direct Interelectrode Capacitances (Approx.):

Anodetodynode No.10 . . . .. ............. 4.4 pF

Anode to all other electrodes . . . ........... 7.0 pF

Maximum Overall Length . .......... 5.81 in (14.8 cm)

Seated Length . . . ....... 4.88 £+ 0.19 in (12,4 + 0.48 cm)
Maximum Diameter .. .............. 2.31 in (5.9 cm)

. BUlb oottt it e e e T-16
Base ................ Medium-Shell Diheptal 14-Pin
(JEDEC No.B14-38), Non-hygroscopic

Socket .+ v i Eby® No.9709-7, or equivalent
Magnetic Shield . ... Millen® Part No.80802B, or equivalent

. Operating Position . .. ... .. i Any
Weight (Approx.). . . . . v v v v i v v v v v v v v 5.20z (174 g)

ABSOLUTE-MAXIMUM RATINGS
DC Supply Voltage:

Between anode and cathode . . ........ 1500 max. V
‘ Between anode and dynode No.10 . ... .. 250 max. V
Between consecutive dynodes . ....... 250 max. V
Between dynode No.l and cathode ... .. 400 max. V
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Between focusing electrode and cathode.. 400 max. V
Average Ancae Current®. . .. ... ....... 2 max. mA
Average Cathode Currentf ... ... ... ... 5 max. RA
Ambient Temperature9 .. ... .... ... ... 75 max. °C

CHARACTERISTICS RANGE VALUES

Under conditions with dc supply voltage (E) across a voltage
divider providing 1/6 of E between cathode and dynode No.l1;
1/12 of E for each succeeding dynode stage; and 1/12 of E
between dynode No.10 and anode. Focusing-electrode voltage
is adjusted to that value between 10 and 60 per cent of
dynode No.l potential (referred to cathode) which provides
maximum anode current.

With E = 1250 volts (Except as noted)

Min. Typical Max.

Anode Sensitivity:

Radianth at

4400 angstroms . . - 4.8x103 = A/W

Luminous_

(2870°K) .. ... 2.5 6 5 A/lm
Cathode Sensitivity:

Radiant® at

4400 angstroms . . - 0.04 - A/W

Luminous

(28700 K™, . ... 3x10% 5x10° = A/lm

Current with blue

light source

(2870° K + C.S.

No.5-58)". .. ... 3x108 5x108 = A

Quantum Efficiency

at 4200

angstroms. . . ... - 11.5 — %o
Current Amplification — 1.2 x 10° =
Anode Dark Current? - 4x10° 45x108 A
Equivalent Anode
Dark Current 5 10 295 x 109 1

- 10 x 107 m

InputP. . ... ..... { - 2.5 i 18-13q 5.8 x 10—12q w
Equivalent Noise 12 11
Input’ - 5.6 x 10~ 1.9 x 10° Im
nput’. ... L. { - 7 x 10-105 2'3  10-14s W

9 Made by Corning Glass Works, Corning, NY 14830.
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b \tade by Hugh H. Eby Company, 4701 Germantown Avenue,
Philadelphia, PA 19144.

€ Made by James Millen Manufacturing Cempany, 150 Ex-
change Street, Malden, MA 02148.

€ Averaged over any interval of 30 seconds maximum.

£

Above this value of average cathode current, serious loss
in linearity between light input and anode current will be
chused by the resistivity of the cathode.

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

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

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

k This value is calculated ftbin the typical cathode luminous
sensitivity rating using a conversion {actdr of 804 lumens
per watt,

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

" Under the following conditions: Light incident on the
cathode is transmitted through a blue filter (Corning C.8.
No.5-58, polished to 1/2 stock thicknes#-Manufactured by
the Corning Glass Works, Corhifg, NY 14830) from & tung-
sten-filament lamp operated at a color temperature of
28700 K. The value of light flux incident on the filter is
0.01 lumen and 200 volts are applied between cathode and
all other electrodes connected as anode.

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

9 At 4400 angstroms. These values are calculated from the
EADCI values in lumens using a conversion factor of 804
lumens per watt.
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77 Under the following conditions: Tube temperature 22° C,
external shield connected to cathode, bandwidth 1 Hz,
tungsten-light source at a color temperature of 2870° K in-
terrupted at a low audio frequency to produce incident
radiation pulses alternating between zero and the value
stated. The *‘on”’ period of the pulse is equal to the *‘off”’
period.

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

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT

J_ ANODE RE TURN Y
[
Ry

= LOAD
DYNODE_No. 10 CONNECTION

7

R, < Co &
2 é 2T oy No.9
R3S €3 =
g é 3T ovwos
R Cq L
= é T ovNe7
+0 Ry
10 DY No. 6
REGULATED
0C POWER 6 OY No. 5
SUPPLY
R
(SEE NOTE 1) Ry % 5 [5G ANODE
-0
R
8 % oY No.3
a é PHOTO-
9 MULTIPLIER
: OY No. 2 TUBE
R
[ § OY No.1

Ry, "2} FOCUSING ELECTRODE L

92LM-IBHRI
| PHOTOCATHOOE

Clz 0.05 uF, 20%, 500 volts (dc working), ceramic disc
02: 0.02 uF, 20%, 500 volts (dc working), ceramic disc
C3: 0.01 pF, 20%, 500 volts (dc working), ceramic disc
C4: 0.005 uF, 20%, 500 volts (dc working), ceramic disc
Rl through RIO: 390,000 ohms, 5%, 1/2 watt

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

R12: 5 megohms, 20%, 1/2 watt, adjustable

Note 1: Adjustable between approximately 500 and 1500
volts dec.

Note 2: Component values are dependent upon nature of ap-
plication and output signal desired.

o e ©
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DIMENSIONAL OUTLINE

CONDUCTIVE

GRATING
PHOTOCATHODE > =
DIAMETER
SEE NOTE 1)
d — F —~ FACEPLATE
—~(SEE NOTE 2)
re o 1l
| t
—— T
BULB i
Tie ™ 1
B
A
|

BASE
JEDEC GROUP 5
No. B4 -38——»]

™ 92cm-geizr3

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

Note 1: The grating consists of 12 equally spaced conductive
strips having a maximum width of 0.02" (0.5 mm).

Note 2: Deviation from flatness will not exceed 0.010" from
peak to valley.
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OUTLINE DIMENSIONS

Dimensions Inches mm

A 5.81 max. 147.5 max.

B 4.88 £ .19 123.9 + 4.8

(o4 1.5 min. dia. 38 min. dia.

D 2.31 max. dia. 58.6 max. dia.

F 2.00 t .06 dia. 50.8 + 1.5 dia.
TERMINAL DIAGRAM (Bottom View)

DIRECTION OF RADIATION:
INTO END OF BULB

Pin 1: Dynode No.1
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: Intemal connection-
Pin 6: Dynode No.6 Do not use
Pin 7: Dynode No.7 Pin 13: Focusing Electrode
Pin 8: Dynode No.8 Pin 14: Photocathode

NG
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2020

Typical Spectral Response Characteristics
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Typical EADCI ond Anode Dark Current Characteristics

LUMINOUS SENSITIVITY S VARIED BY ADJUSTING THE SUPPLY VOLTAGE ‘
{E} ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN CATHODE
AND DYNODE No.1; 1/12 OF E FOR EACH SUCCEEDING DYNODE STAGE ,
AND 1/12 OF E BETWEEN DYNODE No.10 AND ANODE .
FOCUSING ELECTRODE VOLTAGE 1S ADJUSTED TO THAT VALUE
BETWEEN 0 AND 60 PER CENT OF DYNODE No.| POTENT!AL (REFERRED
TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT.
LIGHT SOURCE IS A TUNGSTEN — FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2B70°K.
TUBE TEMPERATURE = 22°C
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o~ sI0
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4 4
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N
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o™ Tonid
107" 2 468 2 4685 2 468022 468y
LUMINOUS SENSITIVITY — AMPERES/LUMEN '
L 1 1 J
BOO 1000 1200 1500
SUPPLY VOLTAGE (E)—VOLTS 92LM-2846
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Typical Anode Characteristics

- . . L 4. T
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FILAMENT LAMP

ANODE MILLIAMPERES
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R

MAXIMUM ANODE CURRENT.
LIGHT SQURCE IS A TUNGSTEN

OPERATEP AT COLOR TEMPERATURE OF 287D° K

et

EACH SUCCEEDING-DYNOOE-STAGE VOLTS=iD0
FOCUSING ELECTRODE ADJUSTED TO PROVIDE

DYNODE -No. I-TO-CATHODE VOLTS

DATA 5
5-69
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Sensitivity and Current Amplification Characteristics

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/6
OF E BETWEEN CATHODE AND DYNODE No I, 1712 OF E FOR
EACH SUCCEEDING DYNODE STAGE; AND 1/12 OF E BETWEEN
DYNODE No 10 AND ANODE FOCUSING-ELECTRODE VOLTAGE
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT.

T
lOé‘ T =

sl

4 +

AMPERES/LUMEN (COLOR TEMPERATURE 2870°K)

CURRENT AMPLIFICATION

SENSITIVITY

I | | | 10
500 6 v 8 9 1000 ¢ 2 3 41500
SUPPLY VOLTS (E} BETWEEN ANODE AND CATHODE

F2L WV~ 2848
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Spectral Energy Dustnbuhon of 2870° K Light Source
After Passing Through Indicated Filter

| SPECTRAL CHARACTERISTIC OF LIGHT FROM

| 2870° K SOURCE AFTER PASSING THROUGH BLUE
FILTER (CORNING C.S.No.5-58 POLISHED TO 1/2
STOCK THICKNESS).

MAXIMUM FILTER TRANSMISSION OCCURS AT
4300 ANGSTROMS AND 1S 60 PER CENT

2 T
. |

I W |

N~

S

RELATIVE ENERGY DISTRIBUTION
@

I | S IS S S U U S
3000 3500 4000 4500 5000
WAVELENGTH—ANGSTROMS
92CM—1108IRI
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Typical Effect of Magnetic Field on Anode Current

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

OBSERVER .
DYNODE —No.l — TO — CATHODE VOLTS =150
EACH — SUCCEEDING —STAGE  VOLTS =100
FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE
MAXIMUM ANODE CURREN

2RSaliasa

RELATIVE ANODE CURRENT

-2 = o] 1 2
MAGNETIC FIELD INTENSITY — OERSTEDS .
92CM—BI3ZER3
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2060

Photomultiplier Tube

' t0-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-11 RESPONSE
1.24 INCH MINIMUM DIAMETER FLAT PHOTOCATHODE

F { n N t rothe D) ti ' -
trement of N flu t ind O 1 bou-le
The 2060 fent 6199 t that

vt iplee th a me n-shell dihept ttached

¢ - to tate testing. Aftrer tes p, the
. 1t tac t 2060

inoa

BASING DIAGRAM (Bottom View)
With Base Attached

oY, K
DIRECTION OF RADIATION
INTO END OF BULB

12AE

TERMINAL CONNECTIONS (Bottom View)
With Base Removed

Dvg@ ‘ /@
® oy
ovg(®™ @sz
: : D“@ r« \Q;’;(
® |
) ) DIRECTION OF RADIATION:

INTO END OF BULB

RADIO CORPORATION OF AMERICA
Electronic Components and Devic Harnison N )



2060

DIMENSIONAL OUTLINE
t=—1.56 MAX. DIA, —=4

I o 1.24 MIN.——=
DIA.

FACEPLATE — (| ||
(SEE NOTE) |
| L o
[ — i
PHOTOCATHODE — /
|
335
T12 BULB—«{ *0.25

- L

EA 275
I Iz.onLoE:).gggEmLA_ = gf:. 125 MAX.
' - -
R BASE
IN. JEDEC No.B12-43
|
|
i - 92LM-1387RI

DIMENSIONS IN INCHES

Note: Witha J23-anch diameter, deviation fromflatnes W
external surface af faceplate wi not eveeed
rof p(nnk t Va ey,
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Harrison. N J




2061
Photomultiplier Tube

‘ S-11 RESPONSE ELECTROSTATICALLY FOCUSED
10-STAGE. HEAD-ON, FLAT-FACEPLATE DYNODE STAGES

For Detection and Measurement of Nuclear Radiation and
Other Lou-Levrl Light Sources in Scaintillation Counters

The 2061 15 electrically stmilar to type 6342A vxcopt for the
following per formance charactertstic and that the anode lumt
nous sensttivity and equivalent noise input ratings shoun for

the 6342A do not apply for type 2061.

The 2061 vs supplied uith amedium-shell drheptal base attached
to flexible leads to factlitate testing., After testing. the at
tached base of the 2061 should be remoted prior to tnstalling

the tube i1n a gtven system.
‘ PERFORMANCE CHARACTERISTIC
Minimum Pulse Height®. . . . . . . . ... . ... 0.13 V¥

® Pulee herght 4s defined as the amplitude of the anode pulse soltage

{referred to anode) measured across a 100 + 5%-kilohm resistor and a
total capacitance of 42 ¢ 3% pF ynparaliel. An anode-to-rathode volt-

of 1930 volts iv applied across a voltage-divider netwark having a
1.5+ 5% megohm resistor between cathode and dynode No. I, 330 ¢ S%—kil-
ohm resistors between cach succeeding stage inc Inding dynode No.10 to
anode. The focusing elrctrode 1s adjusted t o that value between 0% and
00% of dynode No.l potential (referred to «uthode) which will provide

maximum snode current. The 662-KeV photon from an 1sotoper of cexjum
having an atomic mass of 137 ((~137) and a cvlindrica} 2 ineh x 2
inch thalliumsaitivated sodium-1odide soantyllator [Nl (T1] type
8DB, or eqmivalent are used. The scantillator 1s manufactured by the

Har<haw Chemical Corporation, 1915 East 97th Ntreet, Cleveland 6, Ohio.
The (<13 s tn direct contact with the metal end of the scaintillator.
The faceplate end «f the crystal s coupled to the 206l by a conpling
flurd such as Dow Corning Corp., Tvpe DC20O (Visconits of 100 contiporse)
manufactured by the I)ndg()rlnnx Corp.. Mudland, Michigan, or equivalent.

BASING DIAGRAM (Bottom View}
‘ With Base Attached

DY) K
DIRECTION OF RADIATION:
INTO END OF BULB

Electronic Components and Devices Harnson. N J

@ RADIO CORPORATION OF AMERICA



TERMINAL CONNECTIONS (Bottom View)
With Base Removed .

DIRECTION OF LIGHT
INTO END OF BULB 92.5-1397

DIMENSIONAL OUTLINE

f—2.00 ¢.06—

1A,

o168 MiN.—o
YA,

FACEPLATE |
(SEE NOTE |—\ | |
1 _— = l

PHOTOCATHODE ———— ‘/- T

| 438
*25
TIE BULB -
L B ®
I3 FLEXIBLE LEADS 1.25MAX.
.020t.005 — ]
DiA. .
U BASE
-5 JEDEC GROUP 5
MIN No. Bl4-38
|
|
- 92LM-1399
DIMENSIONS IN [NCHES .
Note: Within 1.68-inch diameter, deviation from flatness of ex-

ternal surface of faceplate will not exceed.010 inch from peak
to valley.

RADIO CORPORATION OF AMERICA
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2062

Photomultiplier Tube

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-1| RESPONSE
1.68 [NCH MINIMUM DIAMETER CURVED PHOTOCATHODE
ot noSeunt 1t Lounters tor t Detedot It -
t ot ' Ot her I Lig
The 2062 tdenttcal totype 66558 11 o ’ ept that
it Ii / th -she ' tt t

(do i t ng. 11t ' t , the
. it tached # hould he o ed to g the 2062
i trm.

gtee

’

BASING DIAGRAM (Bottom View)
With Base Attached

K
t DIRECTION OF LIGHT:
INTO END OF BULB

TERMINAL CONNECTIONS (Bottom View)
With Base Removed

O¥a

‘ RADIO CORPORATION OF AMERICA



2062

DIMENS IONAL OUTLINE

s.—zoo z oe—-1

}- |68 M|N
FACEPLATE .
(SEE NOTE) . —
PHOTOCATHODE
|
|
| 4.38
*25
Ti6 BULB -
i i L — -
275
13 FLEXIBLE LEADS . MAX 1.25MAX.
.020:.005 Dia. 1
DIA. S A
. B8ASE
2.5 - JEDEC GROUP 5
MIN. No. 814-38
1
92LM-1399
DIMENSIONS IN INCHES
Note: Watliur - vameter, desapats f
extern t f facep 1 W t exee 0.
prak to valley,

RADIO CORPORATION OF AMERICA

Harrison, N, }




2063

Photomu?iplier Tube

10-STAGE, HEAD-ON FLAT-FACEPLACE TYPE HAVING VENETIAN-BLIND-
TYPF DYNODE STRUCTURE, +.68~INCH MINIMUM-DIAMETER, FLAT, CIR-
CULAR, SEMITRANSPARENT PHDTOCATHODE AND S-11 RESPONSE

For Use in Scintillation Counting Applications

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

the 8053 do not apply for type 2063,

The 2063 is supplied with amedium-shell dtheptal base attached

to flexible leads to factlttate testing. After testing, theat-

tached base of the 2063 should be remoied prior to installing
the tube tn a given system,

PERFORMANCE CHARACTERISTICS

ider providing | E between 5
1712 of for e
n dynode tr d

Maximum Anode Dark Cgrrenta. Ce e v e e e w oo 0,05 LA
Minimum Pulse Height®. . . . . .. ... ..... 0.13 v

# Measured under the following conditions: Light 1ncident on the photo-
cathode is transmitted through a blue filter Corning C.5. Na.5-58,
oli<hed to 1/2 stork thickness—Manufactured by the Corning Glasa Yorks
Eurnlng, New York) from a tungsten-filament lamp operated at a color

temperature of 2870° K, The light flux ineident on the filter 1o 10
microlumens. The supply voltage 15 adjusted to olk a1n an anode fturrent
of 9 uA. Dark current 1< measured with the light source remased.

Pulse height 15 defined a< t he amplitude of the anode pul<e soltage
(referred to anode) measured across a 100 * 3%.kglohm restator and a
total capacitance of 92 + 3% pF 1n parallel. Ap anode-to-cathode volt-

age of 1130 volts ys applied across a soltage divider network huvlnl a
1.5 ¢+ 5%—megohm resistor hetween cathode and dynode No, 1, 450 + 5%
krlohm resistors between each succeeding stage 1ncluding dynode No. 10

to anode., The focusing electrode ;s adjusted to that value between
50% and 100% of dynode Yo, 1 potential (referred to cathode) whioh will
provide maximum anode current. The hh?-l}g\ phaton from an 1cotnpe of
cesium having an atomic mass of 137 ((<137) and a evbindpacal 25 0y
x 2 anch thallium-activated sodium-10dide scintil]ator (Nal(T1 type
BDB, or equivalent are used. This scintiliator 1s manufactured by the
Harshaw Chemical Corporation, 1945 Fast 9Tth Street. Cleveland 6, Ohio
The (~137 s in direct contact with the metal end of the o intsilater

The faceplate end of the crintal 15 coupled Lot he 2063 by a couplin
fluid such as Dow Corning Corp., Type DC200 (\yscasity of 100 rt'nl:pol\e§
manu factured by the Dow Corning Corp,, Midland, Mirhigan, or equivalent.

@ RADIO CORPORATION OF AMERICA

Electromic Components and Devices Harnison, N. J



2063

BASING DIAGRAM (Bottom View) With Base Attached

oV ®
DIRECTION OF RADIATION:
INTO END OF BULB

TERMINAL CONNECTIONS (Bottom View) With Base Removed

A P 92L5-1385
- 2.00 * .06 DIMENS IONAL OUTLINE
DIA.
1.68 MIN.
FACEPLATE _r_ DIA. -'1
(SEE NOTE) ; n
bam
PHOTOCATHODE I
433
TI6 BULE — i +25
— . | _
T
1.25 MAX.
13 FLEXIBLE LEADS _ .
| 020 * 005
DIA. SE
2.5 JEDEC GROUP 5
MIN. No.814 -38
92LM-|373
) 1 DIMENSIONS IN INCHES
Note: Within 1. 6R-yinchd . desviatyon from flatnecs of exterual «urface
of faceplate will not exceed 0,010 ynch from peak to valies

RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. }




2064B

Photomultiplier Tube

10-STAGE, HEAD-ON, FLAT-FACEPLACE TYPE HAVING VENETIAN-8LIND-
TYPE DYNODE STRUCTURE, 2.59-INCH MINIMUM-DIAMETER, FLAT, CIiR-
CULAR, SEMITRANSPARENT PHOTOCATHODE AND S-i| RESPONSE

For Use 1n Scintillation Counting Applications

The 2064B 1s electrically similar to type BOSH except for the
follouwing performance charact eristics and that the anode lum:
nous sensttivity and equtvalent noise tnput ratings shown for

the BOSY do not apply for type 20648,

The 2064B s supplied with amedium-shell diheptal basc attached

to flexible leadsto facilitate testing. After testing. the at-

tached baseof the 2064B should be remored prior to installing
the tube in a gtven system.

PERFORMANCE CHARACTERISTICS
linder conditions with dc ~upply voltage !E) across a volt

divider providing I/6 of E between cathode and dynode No.i;
1712 ¢f E for each s i i st 1712 of E

] 1712

tween dynode N is a
Justed to that |
tential (referred to cathode) whichwill provide maximun anode
Current,

>

Maximum Anode Dark Cgrrenta. S ¢ 1
Minimum Pulse Height®. . . . . . ... ... ... 0.18 v

? Measured under the following canditions: Light sncident on the photo-
cathode 18 transmitted thraugh a blue filter (Corning C. 5 MNa.35.58,
olishedtol I stock thickness—Manufactured by the C.orning Glass Works,
Eorninﬂ, New York) from a tungsten-filament lamp operated at a color
temperature of 28700 K. The light flux sncident onthe Milter is 10
microlumens, The supply voltage is adjusted to obtain an anode current
of 9 uA. Dark current is measured with the light <ource removed.

Pulse hesght 1s defined as the amplitude of the anode pulse voltage
(referred to anode) measured across a 100 ¢+ S5%-kilohm re<i<tor and a
total capacitance of 92 + 3% pF in parallel. Ananode-to-cathode volt-
age of 1130 volts 1s applied across a voltage-divider network having a
1.5 ¢ 5%-megohm resistor between cathode and dvnode Yo.l, 450 + 5%.kil-
ohm resistors between erach succeeding stage including dvnode No. 10 to

anode. The focusing electrode 15 a Justed to that value between 0%
and 100% of dynode Nn.lpotential (referred tocathode) which will provide
maximum anode current. The 6h2.KeV photon from an 1sotnpe of cesrun
HavingRanystlomilchnanalo 0 Cs, B hnaEn &

and a cyllndncat

inch thallium-activated sodium-iodide scintillator [Nal(TD] type
12412, or equivalent are used. This scintillator 15 mannfactured hy
the Harshaw Chemical Corporation, 1945 East 97th Ntreet, Cleveland o,
Ohio. The Cs137 1s 1n direct contact with the metal end of the scine
tillator. The faceplate end of the crystal is coupled to the 20640 by
a coupling fluid such as Dow Corning Corp.. Type DC200 (Visconity of
100 Eeniliporag) manu factured by the Dow Corning Corp.. Midland, Michigan,
or equivalent,

@ RADIO CORPORATION OF AMERICA -
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20648

BASING DIAGRAM {Bottom View)
With Base Attached

DIRECTION OF RADIATION:
INTO END OF BULB

TERMINAL CONNECTIONS (Bottom View)
With base Removed

P 921L5-1388

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



DIMENS | ONAL OUTLINE

. 3.00 06
OlA.
FACEPLATE
PHOTOCATHODE | [~ 259 MIN. ——= [ISEE HozE)
- -
1
N =——T======
1.9 I
b —f_ 7_/ !
\(./5 R.
1.09
|
c 1 T L3 —
' |
J24 473
BULB .| t25
2.00
£06 —— f—
OlA |
|
13 FLEXIBLE LEAOS
020 *.005
oA,
AN\ [ ) . _‘_
¥ T 275 max.
| Ola. 1.25 MAX.
BASE
25 JEOEC GROUP 5
MIN. No.B14-38
1 92LM-1376

Note: Within 2,59

DIMENSIONS IN INCHES

-inch diameter, deviation from flatness of ex-

ternal surface of faceplate will not exceed 0.010 1nch from peak

to valley.
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2065

Photomultiplier Tube

‘ 10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING VENETIAN-8LIND-
TYPE DYNODE STRUCTURE. 4.38~-INCH MINIMUM DYAMETER. FLAT.
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S-i| RESPONSE

For Use tn Sewntillation Counting Applications

The 2065 vy electrically similar to type BOSS except for the
tollouving perfurmance charact eristics and that the anode
luminous sensittrity and equtralent notse tnput ratings

vhown for the 8055 do not apply por type 2065.

The 2065 1« \u[',nllrd upthaomediun Jhell dihieptal hase attached
to flexible leads to facilitate testing. After testing, the
attached base of the 2065 should be remoied prior to installing

. the tube 1n a giien svstem.

PERFORMANCE CHARACTERISTICS

nde or ait S

Maximum Anode Dark Cgrrenta T « I+ L
Minimum Pulse Height boooooooooooona OkI8 U

2 Measured under the following conds Lieht ancident an the phato-
cathode 1s tranemitted through a bLlue falter (Carnine (.5, No.5-38
Kol.shvd Ui 172 Stork thickness — Manufaitured by the (orning Glase

arks, Corning, “ew \mk! {10 ane~ten-filament lamp operated at a
lor temperature of 28 h. The Taght flux aneident the filver
miccolumens. The supply valtaee 1o adjusted to sbtarn an anode @ ure

rent of 9 uA. Dark current i~ measared with the |jpht urve renoved

Birulllc el ehlichith atal d=ifanedl o~ T hel anp tiltad ey do goicr sultome
referred to anode) meacured across o | okilohm re~1-tur and a4
total capacitance of 42+ 3% pt 1 ,..nnn.l An anodesto-cathode vnlt.

age (,f J130 volts s applied wiruss'u valtage-disider network having a

F.5 o+ 5% ‘auh' 15tor between cathode and dynode Na. i e “hil-

ohm resistors betuween each succeeding stape including dviode No. 10 to

anode,  The focu~ving electrode 1o adinsted tu that valne betwreen L

and loos { dvnode No.l potential (refersed t .uum.im whvchwiil

provide maximum anode current. The 6 jhed vho rar an 1sotope o

A0 (EROCT ¢ Cenes LYo ol IR GG el snd 4 v hainrical Y anh x

3 anch thalbium-avtaivated wodium-1odide «rnnnl[u(ur NaltThij tape

12AE2, or equivalent are ysed, This ~cintillatar 1« manufac tured [

Har<has Chemical (orporation, 1915 Esst 97th Street, {(leveland n, Ohy

The Cs 1s 1n ditert contact with the metal end of the sointyllata

The faceplate end of the crvstal 1 <»J to the 2 by a rru;vllng

flurd <uch asDow Corntng Carp.. Type IX t sty 10 centiporse)

manufac tured by the Dow Corning (orp \hdund ADetaEa, ©F GIaoOIEnN

Electrontc Components and Devices Harnison, N J

@ RADIO CORPORATION OF AMERICA o



BASING DIAGRAM (Bottom View)
With Base Attached

DY, K
DIRECTION OF RADIATION:
INTO END OF BULB

TERMINAL CONNECTIONS (Bottom View)
With Base Removed

2 92Ls-1385

RADIO CORPORATION OF AMERICA
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2065

DIMENSIONAL OUTLINE

7925%‘775 | ~——— §.25 £.06 DIA. ——
~
I~ 4.38 MIN. DIA, —_—— ::%goc
> - I al
r | —————
| |
3.50 |
+.19
| N\
T
|
! e
3%
PO B
J42 BULB

2.00 + .06 DIA. —

A I-

T
.275 MAX. DIA. 1.25 MAX.
I3 FLEXIBLE oy
LEADS —
D20 % .005 DIA.
| BASE
AL - JEDEC GROUP 3
2 - " No. Bl4-
MIN. |
:
| |
I} U
— — 92LM-1344

DIMENSIONS IN INCHES

Note: Within }.38-inchdiamecter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0,010 inch from
peak to valley.
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4438 4439

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

Adverse Environmental Conditions
The 4439 differs from the 4438 in that it is supplied
with a small-shell duodecal base attached to semi-

. flexible leads to facilitate testingprior to installation.
After testing, the attached base should be removed.

GENERAL
Spectral Response . ... ..ot ie e S-11
Wavelength of Maximum Response ... .... 4400 + 500 X
. Cathode, Semitranspurent . . .. ...... Cesium-Antimony
Minimum ared . .. .o v v v v v .. 1.2 in2 (7.7 cm?)
Minimum diameter . . . ... ....... 1.24 in (3.1 em)
Window ............ Corning® No.0080, or cquivalent
Shape .. ......c0. .. Plane-Plano
Index of refraction at 4360 angstroms ... ... .. 1.523
Dynodes:
Substrate .. ... ... e e e Nickel
Secondary-Emitting Surface. .. ..... Cesium-Antimony

Structure . . ..Circular- Cage Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.):
Anode todynode No.10 ... .............. 4 pk

Anode to all other electrodes .. .. .. ... ... 5.5 pF
Maximum Overall Length

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

Maximum Diameter ... ... ......... 1.56 in (3.9 ¢m)

Bulb ... e e e e i e e T-12
Base (Temporary for 4439 only) . . .. Small-Shell Duodecal
12-Pin (JEDEC No.B12-43), Non-hygroscopic

Socket « o v oo i i Ebyb No0.9058, or cquivalent

. Magnetic Shield .. .. .. ... .......... Sce footnote ¢
Operating Position . . . . .. v vttt it o v v v oo Any
Weight (APProx.). o o v vt it i ot it e et e e e o e 2 oz

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

Between anode and cathode ......... 1250 max. V
. Between anode and dynode No.10 ..... 250 max. V
Between consecutive dynodes . .. ..... 200 max. V
Between dynode No 1 and cathode ... .. 300 max., V

m@[ﬂ] Electronic DATA 1
Components 5-70



4438,4439

Average Anode Current®. ... .......... 0.75 max. mA

Ambient Temperuture‘ ............... 75 max. °C
» CHARACTERISTICS RANGE VALUES

Under conditions with d¢ supply voltage (E) across a volt-
age divider providing electrode voltages as shown in Table
I, except as noted.

With E = 1000 volts (Except as noted)

Min. Typical Max.
Anode Sensitivity:
Radiant9 at 4400
angstroms . . . . - 2.2 x 104 - A/W
Luminoush P 10 27 300 A/lm
Cathode Sensitivity:
Radiant! at 4400 9
angstroms . . .. - 3.6 x 107 - A/W
Luminous® .... 3x10° 4.5x10° - A/lm
With blue light™. . 2.8 x 108 - - A
Quantum Effi-
ciency at 4200
angstroms . .. . - 10.5 - %o
Current. Ampli- 5
fication . ..... - 6 x 10 -
Anode Dark Cur- 8 8
rent” ... ... .. = 1.6 x 107 5 x 10” A
Equivalent Anode 10 9
Dar’g( Current In- = 8x 107Y 2.5x 107" Im
put’ ... ’ _ 1x 10—12p _ W

Equivalent Noise .
Inputd ....... = 6.5 x 10712 = Im

Anode-Pulse Rise
Time" S at 1250 V.

Electron Transit 8
Time™'at 1250V . - 2.9 x 107 - s

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

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

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

€ Averaged over any interval of 30 seconds maximum.

2.5x 1079 - s

Tube operation at room temperature or below is recom-
mended. ——®» Indicates additions or changes.

m@ Electronic DATA 1
Components
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x~

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

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

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

Under the following conditions: The light source is a
tungsten-filament lamp having a lime-glass envelope. It
is operated at a color temperature of 2870° K. The value
of light flux is 0,01 lumen and 200 volts are applied 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 (Corning C.S.
No0.5-58, polished to 1/2 stock thickness — 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
0.01 lumen and 200 volts are applied between cathode and
all other electrodes connected as anode.

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

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

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

Under conditions with d¢ supplv voltage (E) across a
voltage divider providing 1/6 of E between cathode and
dynode No.1;1/12 of K for cach succeeding dynode stage:
and 1/12 of E between dynode No.10 and anode.

m@g]—_] Electronic DATA 2
Components 5-70
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Measured between 10 per cent and 90 per cent of maximum
anode-pulse height. This anode-pulse rise time is pri-

marily & function of transit time variation and is measured

under conditions with the incident light fully illuminating ‘
the photocathode.

The electron transit time is the time interval between the

arrival of a delta function light pulse at the entrance
window of the tube and the time at which the outputpulse

at the anode terminal reaches peak amplitude. The transit '
time is measured under conditions with the incident light

fully illuminating the photocathode.

Toble I
Typical Potential Distribution .
8.13% of Supply
Between Voltage (E)
multiplied by
Cathode and Dynode No.1 1.7
Dynode No.1 and Dynode No.2 1.3
Dynode No.2 and Dynode No.3 1.3
Dynode No.3 and Dynode No.4 1.0
Dynode No.4 and Dynode No.5 1.0
Dynode No.5 and Dynode No.6 1.0
Dynode No.6 and Dynode No.7 1.0
Dynode No.7 and Dynode No.8 1.0
Dynode No.8 and Dynode No.9 1.0
Dynode No.9 and Dynode No.10 1.0
Dynode No.10 and Anode 1.0
Anode and Cathode 12.3 .

OPERATING CONSIDERATIONS
SHIELDING:

Electrostatic shielding of these tubes is ordinarily re-
quired. When a shield is used, it must be connected to '
the cathode terminal. The application of high voltage,

with respect to cathode, to insulating or other mate-

rials supporting or shielding these tubes at the photo-
cathode end of the tubes should not be permitted un-

less such materials are chosen to limit leakage current '
to the tube envelope to 1 x 10712 ampere or less,

m@ Electronic DATA 2
Components



HIGH VOLTAGE WARNING:

4438,4439

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

and both terminals of any capacitors grounded.

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

ANODE RETURN

O

=
Ryt
DYNODE_NO 10

o
DYNODE NO. 9

LOAD
CONNECTION

Rg
DYNODE NO 8

Rg
DYNODE NO 7

W R.,

T0 DYNODE
REGULATED
DC POWER g

SUPPLY 6
(SEE NOTE 1) DYNODE

-0

5 %
DYNODE NO 4

R
PHOTO-
MULTIPLIER
Rg TUBE
DYNODE NO 3
R3 [
DYNODE NO 2 |
o E
DYNODE NO |
B
PHOTOCATHODE
92LM-2766

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

R2and Rj: 510,000 ohms, 5%, 1/2 watt
R4 through Ryy: 390,000 ohms, %, 1/2 watt

Note 1: Adjustable between approximately 500 and 1250

volts dc.

—— _

(B components

DATA 3
5-70
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TYPICAL VOLTAGE-DIWD—ER A;RANGEMENT FOR USE
IN SCINTILLATION-COUNTING APPLICATIONS

ANODE RETURN
—— AN

ce .
€ |rg Cy=m
| DYNODE NO 8
Re Ca_FI
OYNODE NO 7 .
3
* | ] 9
R., d
DYNODE NO 6
REGULATED .
DC POWER
SUPPLY  |Rg
(SEE NOTE ) DYNODE NO S ;
- Ry > <
DYNODE NO 4 i

Ra

Rs

LAl

R
1n € 3 g
DYNODE NO 10
Ry 2 3
DYNODE NO 9

LAl

Ly ®

DYNODE

DYNODE

PHOTO~
MULTIPLIER
TUBE

DYNOOE NO

% PHOTOCATHOOE

Cy: 0.05 uF,
Co: 002 uF,
(,‘3: 0.01 ukF,

i

20%, 500 volts, ceramic disce
20%, 500 volts, ceramic disc
20%, 500 volts, ceramic disc

('4: 0.005 uF, 20%, 500 volts, ceramic disc
(g and Cg: 0.0056 uk, 20%, 3000 volts,

ceramic disc
Rl: 680,000 ohms, 5%, 1/2 watt

Rg and R3: 510,000 ohms, 5%, 1/2 watt
R4 through Ryy: 390,000 ohms, 5%, 1/2 watt

Rigt 1 megohm, 5%, 1/2 watt

Rl.'}: 100,000 ohms, 5%, 1/2 watt

Note 1: Adjustable between approximately 500 and 1250

volts dc.

92LM-2767

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

Bottom View

‘ (With Bose Removed)

DY}

DIRECTION OF LIGHT:
INTO END OF BULB

TERMINAL DIAGRAM

Bottom View

(With Temporory Bose)

DY,

DIRECTION OF LIGHT:
INTO END OF BULB

K

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

FLead
Lead
lead
Lead
Lead
Lead
Lead
L.ead

Lead

Lead 13:

D=1 DTN~

e}

DT LN —

: Dynode
: Dynode
: Dynode
: Dynode
. Dynode
: Anode

7: Dynode
8:
633
Lead 10:
Lead 11:

Dynode
Dynode
Dynode
Dynode

No.1
No.3
No.
Na.
No.9

-1

No.10
No.8
No.6
No.4
No.2

Photocathode

: Dynode No.1

: Dynode No.3

: Dynode No.5

: Dynode No.7

: Dynode No.9

Anode

: Dynode No.10
: Dynode No.8

9: Dynode No.6

10: Dynode No.4

11: Dynode No.2

12: Photocathode

RE
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DIMENSIONAL OUTLINE

he—150(38 )= 06DIA —»|

124(314IMIN
FACEPLATE _r“’— oa, ™

(SEE NOTE) |

PHOTOCATHODE -/

Ti2 BULB ——» 3.18
(807}
215 '
39
(993)
MAX

12 FLEXIBLE LEADS -
020(50)t 005D1A 3
1 5(3B)MIN LENGTH- b}
'

\.i

TEMPORARY
AS
JEDEC GROUP 4

L‘LJ U | ‘J No Bi12-43

92CS-1144iR3

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

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

to valley.

Note: Type 4438 is supplied without temporary B12-43 base.
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DETAIL OF BASE STEM

. e 1.56 MAX. DIA. —— |
T
[}
‘
H (
[ ]
o 1
60 '
020 005 o1k MAX. g
MIN
AW |
® g oo ;

.24 03 D1A. ——
}e—.74 £.01 DIA,—» /— INDEX (NOTED)

'S

25.7'__4. 25.7°"

92CM-11429RI

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

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

button.
. See Spectral Energy Distribution Curve at Front of this
Section.
m@m Electronic DATA 5
Components 5-70



4438,4439

TYPICAL ANODE CHARACTERISTICS

158

208

CATHODE - TO-DYNODE -No | VOLTS
OYNQDE -No [-TO-DYNODE -No2 VOLTS

158
=122

-FILAMENT LAMP OPERATED

STAGE VOLTS
AT COLOR TEMPERATURE OF 2870°K

No 3 VOLTS

DYNODE-No 2-TO-DYNODE -
EACH SUCCEEDING DYNODE
LIGHT SQURCE 1S A TUNGSTEN

Ol ON 3QONAQ B8 300NV N33M138

ANODE MILLIAMPERES

92CM-7255R7

DATA 5
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TYPICAL SENSITIVITY AND CURRENT
AMPLIFICATION CHARACTERISTICS

THE SUPPLY VOLTAGE (€ } IS ACROSS A VOLTAGE DIVIDER ]
WHICH PROVIDES VOLTAGES AS FOLLOWS:
8.13%0CF E
N
Ut MULTIPLIED BY

CATHODE AND DYNODE No |

OYNODE No I AND DYNODE No 2

OYNODE No 2 AND DYNODE No 3

‘ EACH SUCCEEDING DYNODE - STAGE

ANODE AND CATHODE
x
.
|4
@®
o
a
s
w
. z
& =
'l bt
o Q
5] £
z = )
w Qa
= z |
)
S —
P Z |
w ()
+4 x
& g
3 (=]
<
Il
£
H
2
5
5 \
%

o 12
1 4 + ot + -+ +—
ol | | L lig3
500 €00 700 800 900 1000 1100 1200
SUPPLY VOLTS (E) BETWEEN ANODE
AND CATHODE 92CM - 1439R1
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TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS

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

813%O0F E

BETWEEN MULTIPLIED BY |

1
CATHODE AND DYNODE No. ! 7
DYNODE No | AND DYNODE No 2 13
DYNODE No 2 AND DYNODE No 3 3
EACH SUCCEEDING DYNODE - STAGE 10
ANODE AND CATHODE 23

TUBE TEMPERATURE =22°C

DASHED PORTION INDICATES INSTABILITY

LIGHT SOURCE 1S A TUNGSTEN-FILAMENT LAMP OFERATED AT A
COLOR TEMPERATURE OF 2870°K

EQUIVALENT ANODE -DARK- CURRENT

™ T TTT T T T T 7171 T
S T T T T T [t
107 ] + _‘1} Jio' 5
] +5 4 § j g ii‘? (% 8 =
6 s381e =3 S s [ s P
— T pmais EtS et i s 2
Y SN D GRS SO LU SR ER B B 00 R e LY &
oo et ettt B e 1 [ “+ =+ 2
5 L | gy i1 ,'* 2 2
Z
ER ! 08 =
E it e e e e IS
o 8 i FH B e (_-v%x_ e 3
S e B e
SW e[ T oo Bavel ) " e 11 ’
aw —t—rt- N iy - . & bt e 1
Za >
—3 2tk I I s O JOS RN SR ) 5
a7 ; 3
-0 = =
= 3=
z 87 =
[ — 3 o
4 4-,Jj ! x{
- + x‘
(&) =)
1 4 w
£ i £ |
2 z 5
w a
g 8
z
S
< z
<
-
Z
&
o
<
=
2
&

N a6
10 108 10°
LUMINOUS SENSITIVITY ~AMPERES/LUMEN
L L B 1]
500 660 880 1180 1250
SUPPLY VOLTS (E) — VOLTS
92LM - 2769
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TYPICAL SPECTRAL RESPONSE CHARACTERISTICS
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— T 7 1 g B | i =4
> ] .A T - +— 1 - S A3¥VY NI
L s : . - a3y
£ S s
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B 0 G S N S G I ] -
—atr %| i : _
. wn] 1 1 1 o wv
N Ml S S T - MW _
e==Rtaaaa== r— £ MOM3A
S S, o 5 1.\.\1‘ I 1 @ |
ym— Tl ,Nw . - ; T ] m
—— AT LA > j—— .
—+ AT [ , 1oy do , + N338O
AT > — — -5 — |Lm _
o e e e = . — .ﬁs 3 1%
- @ o — - 3™ &S
i D I S — 1— g (. 1 ! I 1 & ne
T %.%Iz[ S —_) o i - ] .W‘E I 1 2
I - w . ) e = 3| H
e s o - - =& ——fHt 1 ﬁ -3 — ——o ¥ + 137014
p} D S R 4 9%
D S . B o T 2z mls T 130IAvEON
N \] —a HM#@. | % 13 = A
- e — S —— g . =
P 1 1 —T . ! L | . |
1T — I o Sy o — 7 ||
I S S 1 = ————— 3 |
e 1 T 1 ] — -} |
1 o
L © - o~ o © © - ~ - w
LINID ¥3d — AON3IDI443 WALNVND ﬁ
LIVM/SIUIMWYITIN — ALIAILISNIS  31010S8Y
INID ¥3d — ALIAILISN3S  3AILVI3¥
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TYPICAL TIME RESOLUTION CHARACTERISTICS

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

THE PHOTOCATHODE IS FULLY ILLUMINATED

T

T T
4 +
I
21— —— o
w 8 |
a 107 ' ¢ = + - - ~
z ——— T $ S
o) I = T 1 R S S S —
w b—_ -+ - -
‘:’ 1 1 .j, 4 A — +—
0 o)W S S— + — 1 —
: Pr—t—t——
= —— ]
Py S— _L_<f> T i i e e
-9
10 | | | | I
8 9

1000 { 2
SUPPLY VOLTS (E)BETWEEN ANODE AND CATHODE
921.5-2768
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Multiplier Phototube
S-11 RESPONSE
"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED
FLAT-FACEPLATE TYPE DYNODE STAGES
For Detection and Measurement of Nuclear Ra-
diation and Other Low-Level Light Sources in
Industrial, Military, and MissileApplications

DATA B
. General:

No.
N

No.
. N DIRECTION OF RADIATION :
. INTO END OF BULB

t

Maximum Ratings, Absolute-Maximum Values:

@ RADIO CORPORATION OF AMERICA

Electronic Components and Qevices Harrison, N. J
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ANDC/\THOD'.............. ax. volt
AVERAG RRENTY, | | max

AMBIENT TEMPERATURE . . . . . . . . . .. "75 max. C .
Characteristics Range Values for Equipment Design:

Under conditions with dc supply voltage (E) across
a voltage divider providing I/60of F between cathode

and dynode No.I; 1/120fE for each succeeding dynode
stage; and 1/17 of E between dynode No.!0Q and anode.
With £ = 1000 volts (Except as noted) ‘
Hin. Typ. Max.

Sensitivity:
Radiant, at 4400
angstroms. . . . 2.2x 104 -
Cathode radiant,

at 4400
30 0 o0 o ). 0 - alw

Luminous:
At O cps®. . 10 27 a/lm
With dynode No 1
as output
electrodef . . - 16 E

Cathode luminous:
With tungsten

light source9. 3x107%  4.5x107° =
With blue light ‘
sourcel M, . 2.8x 1078 = - a
Current Ampl ification - 6 x10-° -

Equivalent Anode-
Dark—Current In-
put at a luminous
sensitivity of

20 a/lmbsk = 8x10710  2.5x10°9 Im
Equivalent noise
Input™ . . 4x107'2 1.7 10" Im
Dark Current to Any .
Electrode Except
Anode at 25° C . . - - 7. 5x10~7 2
With £ = 750 volts (Except as noted)
Nin. Typ. Max.
Sensitivity:
Radiant, at 4400
angstroms. . . . - 2.2x 103 - alw ‘
Cathode radiant,
at 4400
angstroms. ., . . - 0.036 - alw
Luminous:
At O cps®. . . . - 2.7 - al/lm
With dynode No. 10
as output .
electrodef . . - 1.6 - a/lm

Electronic Components_and Devices Harrison, N, J.
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Min. Typ. Mux.
Cathode 1uminon
With tun
. K
iqht - 9. .. 3% 107" 4L vy - allm
With nrue liabt
sourcet 2.8 1076 = = a
Current Amplification. . - 6 x 104 =
2 yade by Corning Glass works, Corning, New York.
Made by amprenol €lectronics Corporation, 1830 South 54th Avenue, Chicago
54, I1llinois.
€ Made by James Millen Manufacturing Company, 150 Exchange Street, Malden
4B, Massachusetts,
Averaged over any interwil s¢ 3( seconds maximum.
Under the following conditions: The light source is atungsten-filament
lamp hasing alime-glass envelope. It isoperated at acolor temperature
of 2870% k and a light input of 10 microlumens is used.
An output current of opposite polarity to that obtained at the anode may
be provided by using dynode Ko.10 as the output electrode. Withthisar-
rangement, the load isconnected in the dynode-No.10 circuit and the anode
serves only ascollector. The curves shown in the accompanying fypical
Anode Characteristics curve donot apply when dynode No.10 isused as the
output electrode.
9

Under the following conditions: The light source isatungsten-filament
1amp haxinq alime-glass envelope. It isoperated at acolor temperature
of 2870° K. The valueof light flux i50.01 lumen and 200 volts are ap-
plied between cathode and all other electrodes connected as anode.

under the following conditions: Light incident onthe cathode is trans-

mitted througha blue filter {Corning C.S. No.5-58, Glass Code No.5113 pol-

ished to 1/2 stock thickness—Manufactured by the Corning Glass Works,Corn-

ing, New Vorkg fromatungsten-filament lamp operated at acolor temper-

ature of 2870Y K. The valueof light flux incident onthe filter is0.01

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

J At atube temperature of 25° C. Dark current may be reduced by use of a
refrigerant,

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

™ ynder the following conditions: Supply voltage (E) isas shown, 25% € tuve
temperature, external shield connected to cathode, bandwidth 1 cycle per
second, tungsten-light saurce at a colur temperature of 2870% Kk interrupt-
ed at aluw audio frequency to produce incident radiation pulses alterna-
ting betwren zero and the value stated. The *on® period of the pulse is
equal to the "off=* period.

See Spectrai Characteristic of 2870° K Light Source and Sgectral Charac~

teristic of Light from 28700 K Source after passing through Indicated Blue
FPilter at front of this Section.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of PHOTOSENSITIVE DEVICE HAVING S~11 RESPONSE
is shown at the front of this Section

RADIO CORPORATION OF AMERICA DATA 2

Electronic Components and Devices _ Harrison, N. J, 8-63



4440

[~ 1.50 +.06 DIA. —»|

124 MIN.
FACEPLATE *— DlA. —'1
(SEE NOTE)
r__ -______lw 1F
PHOTOCATHODE ——/
3.50
+.12

TI2 BULB —

4,12
AX.

BASE J

JEDEC GROUP 4 -

No. BI2 —186
92CS-1i435R!
DIMENSIONS IN INCHES
Ni ] b DI AnE R, DEVIATION FRO® L4
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TYPICAL CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE OIVIDER PROVIDING
I/6 OF E BETWEEN CATHODE AND DYNODE No.l: I/12
FOR _EACH SUCCEEDING OYNODE STAGE; AND

I/I2 OF E BETWEEN ODYNODE No.lO AND ANODE’

1000 — 08
8 - —
I3
o
Q
@
o
a
s
W
g
<] =
3 3
e Y
b4 )
w a
3 2
-4
~ =
v Z
(] i
o o
w ['4
a =
-3 ©
<1
1
&
z
-
@
Z
(W]
w
2 S a
Qoj | 10°
500 600 700 800 900 000 100 1200
SUPPLY VOLTS (E) BETWEEN ANODE
AND CATHODE
92CM~11439R|
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

LUMINOUS SENSITIVITY IS VARED BY ADJUSTING
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.l;
I1/12 OF E FOR EACH SUCCEEDING STAGE; AND I/12 OF E
BE WEEN DYNODE_ No.l0 AND ANODE.
TUBE TEMPE ATURE = 25° C
DASHED PORTION IND|CATES INSTABILITY.
LIGHT SOQURCE 1S A TUNGSTEN-! F|LAMENT LAMP OPERATED
I°.7 T A COLOR TEMPERATURE OF 2870°
A T =
& Lj_l 1 7 1
A T T
[ — 1 - T T
a5 2 —“+++ - +1+1+ —t—
dz | ]
lL_I,ar.\.,—----- - —1- t
6f— N 1
§l— a— I~ T T
> | ]

g , 11 A
3 - v
Ly 1079 — -~
dw ¢ - -

s
2t _
33
we e
169 1 |
4 68 4 4 68 2 a4
()] | [{¢] 100
LUMINOUS SENSIT|VITY—-AMPERES/LUQEN
92CS-11436
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Multiplier Phototube

S-11 RESPONSE
"RUGGEDIZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED
FLAT-FACEPLATE TYPE DYNODE STAGES
For Detection and Measurement of Nuclear Ra-
diation and Other Low~Level Light Sources in
Industrial, Military, and Missile Applications

DATA
General:
N r i \ga
Max
ht (ApDrox
1v 'b
BOTTOM ¥
| 18
No.
FLANGE
N DIRECTION OF RADIATION:
INTO END OF BULB
Maximum Ratings, Absolute-Maximum Values:
X
max ., V\fv ts

Electronic Components.and, Devices Harrisnn N |
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DC SUPPLY VOLTAGE BETWEEN DYNODE NO.1

AND CATHODE. . . . . . . . . 300 max. volts
AVERAGE ANCDE CURRENTE . . - . . . 0 1 1 7 0775 max. ma.
AMBIENT TEMPERATURE. . . . . . . . . . . .. > max. or .

Characteristic Range Values for Equipment Design:
Under conditions with dc supply voltage (E} across
a voltage divider providing I/6 of E between cathode
and dynodeNo.l; /12 of E for each succeeding dynode

stage; and /12 of F between dynode No.!0 and anode.
With £ = 1000 volts (Except as noted) ‘
Min. Typ. Max.
Sensitivity:
Radiant, at
4400 angstroms. . . - 2.2 x10% - alw
Cathode radiant,
at 4400 angstroms . - 0.036 - alw
Luminous:
At O cpsd . . . .. 10 27 al/lm
With dynode No.10
as out-
put electrode®. . - 16 - allm

Cathoge luminous:
With tun%sten light

source L. .. 3x10® 4.5x10"% = allm
With blue llght
sourced:®™ . ., 2.8x10°8 - - a
Current Amplification . = 6 x10° =

Equivalent Anode-Dark-
Current Input at a
luminous sensitivity

of 20 a/lm: hod || = 8x10-10  2.5410-9 Im
Equivalent Noise Inputk - ax107'2 1751071 Im

Dark Current to Any
Electrode Except

Anode at 25° C. . . . - 7.5x10°7  a .
With E = 750 volts (Except as noted)
Min. Tyt. Hax.
Sensitivity:
Radiant, at
440C angstroms. . . - 2.2x103 - )/ w
Cathode radiant,
at 4400 angstroms . - 0.036 - alw .
Luminous:
At O cps? . . - 2.7 = 1/ 1m
With dynode ‘lo 10 as
output electrode® - 1.6 - allm

Cathode luminous:
With tungstpn light

source’ . . .. 3x107% 4.5x10-5 - a/’im .
With blue llght
sourced«™ | . 2.8x10°8 - o 1
Current Ampllflcatlon .- 6 x 104 -

Electronic Components-and,.Devices Harrison, N. J.
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SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-I1 RESPONSE
is shown at the front of this Section

@ RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J



4441

FACEPLATE
(SEE NOTE)

PHOTOCATHODE e

T12 BULB —————»

P—

.24 MIN,
DIA.
—5

1.50 .06
DIA.

-

3.18

v

ODIMENSIONS IN

NOTE:

—_—

12 FLEXIBLE
LEADS
.020 +.005
DIA.

92CS-11464RI

INCHES
N
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SPECIAL BASE .
Pin Dimensions and Orientation and lndex Guide

. BuLB

| ~

| METAL FLANGE
L5

MING L

‘ i

U N
00 0~ odm || 2~

—1| ‘
l -— 1.25 MIN. DIA, ————»

-— 1.44 £ 02 DIA.————
INDEX (NOTE 1)

RN

NOTE 2 >
N

N

25.7°

25.7° = = =g 25.7°

.\
‘ | ~25.7°_,, 25.7°
L--.74 t .0 DIA.—-‘
DIMENSIONS IN INCHES

{.-Lead Base 5 7.8,9,10,11,12
NOTE [ )4 5S

92CM-11463RI
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TYPICAL CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING
i/6 OF E BETWEEN CATHODE AND NYNODE Ne.t, I/12
OF € FOR EACH SUCCEEDING DYNODE STAGE, AND

1/12 OF E BETWEEN DYNODE No.O AND ANODE g
1000} — 0
af— gy a1
6 A
4— + —— /1 —T—4
! I
<
ko)
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[+o]
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a
=
w
=
Z
x S
2 g
Q o
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& Z
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=
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aol | | AT 193
500 600 700 800 900 1000 1100 i200
SUPPLY VOLTS (E) BETWEEN ANODE
AND CATHODE
92CM—11439R|
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™
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING
THE SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH
PROVIDES 1/6 OF E BETWEEN CATHODE AND DYNODE No.l;
I/12 OF E FOR EACH SUCCEEDING STAGE; AND I/12 OF E
BETWEEN DYNODE No.l0 AND ANODE.
TUBE_TEMPERATURE = 25° C
DASHED PORTION INDICATES INSTABILITY.
LIGHT SOURCE IS A TUNGSTEN-FIL AMENT \LAMP OPERATED
7| AT A COLOR TEMPERATURE OF 2870°
IOB__ - ‘} — - T 17 =
g2 N[ INIE
T 2 —‘—1-——— +- +4+t+ —t+—1- +——
as
L ~
5l
2
=2 2
& 109
32 Io—e T
¢ ]
S5¢ 4 4
fs =1
we 5 | Tﬂ—-- 4 S S T —
10" | | L | | | |
4 68 a6 2 66 2 4
ol 10 100

LUMINOUS SENSITIVITY—AMPERES/LUMEN
92Cs-11436
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Mulhpller Phototube

RUGGED VIBRATION-RESISTANT STRUCTURE
S-11 RESPONSE ELECTROSTATICALLY FOCUSED
10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE DYNODE STAGES

For Detection and Measurement of Nuclear Radiation and other
Low-Level Light Sources. Especially Useful in Missile and
Rocket Service and other Industrial and Military Applications
where Severe Environmental Conditions may be Encountered.

The 44414 1s the same as the 4441 except for the following:

Characteristics Range Values for Equipment Design:
With £ 1000 volts

Min. Typ. Max.
Anode- t med, | . . 2.8 x10-9

With £ = 750 volts
Equivalent Anode-Dark-
Current Input at a
Yuminous sens|t|v|ty
of 20 a/lmbec o 8x10°10 2.5 10-9 Im

ENVIRONMENTAL TESTS:

The 4441A is designed to withstand environmentai tests
equivalent to those specified in MIL-E-5272C* for equipment
mounted on the structures of missiles propel!led or launched
by high-thrust rocket engines. The accelerations specified
in these tests are applied directly to the tubes.

One-Hundred Per-Cent Shock and Vibration Testing:

Shock. These tests are performed firs*, per method of
MIL-E-5272C", Par.,4.15.5.1, Proc.V, on apparatus which pro—
vides a half-wave sinusoidal shock pulse. One-hundred per-
cent testing of all 444JA's is performed. Each 444iA {non-
operating) is subjected to three impact shocks in each

direction of the three orthogonal axes. Each impact
shock has a peak accele of 30 £ 3 g's and a time
duration of 11 £ | mill Js. Fach tube is subjecte
to 3 i

Vibration. These tests are performed next, on apparatus
wnhich appiies a variable-sinusoidal frequency vibration to
the tube in accordance with MIL-E-5272C", par.4.7.14 and
par.4.7.14.1, except forthe cycle duration. This test is
performed on all 4441A tube types. Each 4441A (Operating
under theconditions specified under Tube RejectionCriterion)
is vibrated in each of the three orthogonal axes and
as specified in the following schedule. A vibration cycle
has a duration of 5 minutes per axis in which time the
frequency is varied logarithmically from 20 to 2000 and
back to 20 cycles per second. One vibration cycle is per-
formed for each axis and the total test period for each
tube is I5 minutes.

RADIO CORPORATION OF AMERICA DATA
Electronic Components and Devices Harrison, N. J. 3-64
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Double Amplitude Acc:J:;a-
inches g's

—4

Tube Rejection Criterion,
o C ot

Design Tests:
Vibration,

Acceleration,

Fre-
quenc

cps

y

TCycle-bﬁ}ation‘

1

Per Axis
minutes

|
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Vidicon

. SpectraPlex Type for Single-Tube Color Cameras

Integral Dichroic Filter Stripes Optically Encode Cotlor Information
Signal Can Be NTSC (or PAL} Encoded

Requires Only Moderate Studio Lighting—100 lumens/foot2 (fc)
Produces Fully Compatible Video for Black-and-White Monitors
Familiar Vidicon Structure — Magnetic Focus and Deflection

General Data

Electrical:
Heater Voltage 6315%V
Heater Current at 6.3 Voits, ac or dc 0.6 nominal A
Focusing Method Magnetic
Deflection Method Magnetic
Direct Interelectrode Capacitance @

Target to all other electrodes 4 6 pF
Optical:

Outer faceplate glass 1s Corning code 7056 having a thickness of
0094 £0012"

Iinner faceplate Dark-Ciad Fiber Optics
Photoconductor Antimony Trisulfide

Onentation of quality rectangle Proper orientation s obtained
when the horizontal scan s essentially paraliel to the plane passing
through the tube axis and short index pin

Maximum Useful Diagonal of Image 0.6251n (16 mm)
Mechanical:
Maximum Length 6.475 n (164 5 mm)
Maximum Diameter 1.1351n (28.83 mm)
Bulb . T8
Base Small-Button Ditetrar 8-Pin (JEDEC No.E8-11)
Socket Cinchb No.8VT (133-98-11.016), or equivalent
Deflecting Yoke - Focusing Coil
Alignment Coil — Assembly Cleveland Electronicst.d
No.VDA-345, or equivalent
Operating Posttion Any
Weight (Approx.) 20z

m@ Zm Electronic DATA 1
Components 672
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Maximum and Minimum Ratings,
Absolute-Maximum Values:€

For scanned area of 1/2'" x 3/8'" (12.7 mm x 9.5 mm)
Min. Max. .
Grid-No .4 Voltage' 1000 Y
Gnd-No .4 and Grid-No.3
Voltage Difference 600 \
Grid-No.3 Voltage' 1000 Y
Grid-No.2 Voitage . . 350 \% ‘
Gnd-No.2 Power Dissipation 1 w
Grid-No.1 Voltage 150 0 A
Heater-Cathode Voltage 125 10 \%
Heater-Voltage Tolerance 5 %
Target Voltage . 70 Vv .
Dark Current<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>