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PHOTOSENSITIVE
DEVICE

SECTION

This Section contains data on phototubes
of the single-unit, twin-unit, and multi-
plier types; photocells; television camera
tubes such as image orthicons, icono-
scopes, and vidieons; and other devices
employing photosensitive materials.

For further Technical Informalion, wrile to
Commercial Engineering, Tube Division,
Radio Corporation of America, Harrison, N. J.
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RCA PHOTOSENSITIVE-DEVICE GUIDE
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PHOTOMULTIPLIER TUBES

Diameter Secondary
Spectral|(nominal)| No. of [ enitting RCA Tube Types
Response in Stages| gyrface
-1 1-1/2 10 M3-0® 17102
1/2 g Cs-Sb_ 18571
S 1-1/8 9 Cs-Sb | 1P21, 931A, W471, w472,
Y473, 6328, 6472, 7117
5 1-1/8 9 Cs-Sb [ 1P28, 1P28A
5-8 1-1/8 9 Cs-Sb [1P22
$~10 2 10 Cs-Sb |6217
344 6 Be-0 [776Y4
10 Be-0  |uu60, 7767
10 Be-0  [4usl
1-1/2 10 Cs-Sb [2060, 2067, uu3s, uu3g,
YHYO, UMY, YHYIA, 6199
10 Be-0 |2020, 2061, 2063, 63424,
$-11 7746, 8053
2 10 Cs-Sb |2062, 5819, 6658A
12 Be-0  [7850
14 Be-0  [6810A, 726U
3 10 Be-0  |2064, 2064B, 8054
5 10 Be-0 12065, 8086 |
5-11b 5 14 Be-0  |70u6
S-13 2 10 Cs-Sb  [6903
5-19 1-1/2 9 Cs-Sb [7200
3/4 10 Be-0 8644, 8645
10 Be-0 (w63, 7326
$-20 2 12 Be-0  [u459
14 Be-0 7265
3 10 Be-0  [wueu
5 10 Be-0 w465
2 10 Be-0  |4523
{c) 3 10 Be-0 (4524 )
5 10 Be-0  |4525
2 12 Be-0 (8575

RADIO CORPORATION OF AMERICA PHOTOSENSITIVE-
Electronic Components and Devices
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RCA PHOTOSENSITIVE-DEVICE GUIDE

VACUUM AND GAS PHOTODIODES
Spectral . R Twin -
Response Single-Unit Unit c:"&‘i,%e
Yacuum Gas Gas Yacuum
917 1P40 920
919 1P41
922 868
925 918
6570 921
S-1 923
927
930
6405/ 1640
6953
-3 926 1P29
1P39 1P37 5652
929 4409
S-4 934 5581
5653 5582
7043 5583
$-5 935
$-9 1P42
IMAGE.CONVERTER TUBESd
Spectral Recommended Service
Response Infrared Photographic Shutter
6032A
6914
o 6914A
6929
§-11 4449A
CAMERA TUBES
VIDICONS®
Rec ded Service
Live Space
 Tube Television Television Military
Diameter Film and and
inches Pickup Industrial Industrial
72 4427
4478 2048°
4488 4482°
4493 4500
7038 4494 4503®
1 8134/v1 4495 7263A°
8572 7262A 8567°
7697
77358
8134
8507
8573

|

:
r
.
l
r
.
|
i
|

PHOTOSENSIT1 VE~
DEVICE GUIDE |

Electronic Components and Devices

RADIO CORPORATION OF AMERICA
Harrison, N. 1



RCA PHOTOSENSITIVE-DEVICE GUIDE

CAMERA TUBES

VIDICONS® (Cont'd)
Recommended Service
Live Space
Tube Television Television Military,
Diameter Film and and
inches Pickup Industrial Industrial
8051 8480
1-1/2 8480 8521
8480/V1
IMAGE ORTHICONS
Recommended Service
Tube Live Television Pickup Military
Diameter Black and and
inches Color White Industrial
4415, 4416 4401V1 4401Vl
4415/S, 4416/S9 4401V1/L 4401vV1/L
3 7513" 5820A 7198Ab
7513/8, 4513/ 5820A/1 7629A
7513/L 7293A 7967
8092A/8 7293A/1 80924
7513
7513/L
8092A
8093A
8093A/L
44020 72958
7295C
4-1/2 73898
7389C
IMAGE-INTENSIFIER ORTHICON
Combined Image-Converter and
Image Orthicon Sections
Tube Recommended Service
Diameter | ronely Low-Lioht Level Tolovision ¢
inehes xtremely Low-Light Level Television Cameras
5) 4470

® This surface is being replaced gradually by Be-O.

D Has extended spectral response in the nesr-ultraviolet. Msximum re-
sponse occurs at sbout 4250 angstroms, The approximate spectral range,
at the 10 per cent points, is irom 2500 to sgﬁo angatroms.

€ A spectral-reaponse S- designation haspot been assigned for these bialkali
photocathode types. Maximum reaponse occurs at about 3850 angstroms for
lssroxi-ue spectral rlnge at trn 10 per cent points, is from 2600 to
6000 angstroms for type 8 75 and from 3150 to 6108 for types 4523, 4524,
and 452g.

d These types utilise a P20 phosphor screen except type 4449A whichhes o
P11 phosphor screen.

RADIO CORPORATION OF AMERICA  PHOTOSENSITIVE-
Electronic Components and Devices Harrison, N. J.  DEVICE GU;DEZ
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RCA PHOTOSENSITIVE-DEVICE GUIDE

® Variants of each vidicon type having fibnr-ogl.icl faceplates, reticles,
and/or radiation-resistant faceplates can often be supplied to meet the
needs of specific applications.

f Ruggediszed type.

8 Types 4415/5, 4416/S are available aa a triohaving matched characteristics.
The 4415/S's are for use in the red and green channels and the 4416/S i
for use in the blue channel. Types 7513/S, 4513/S are also available
s set of three tubes having matched charscteristics. T sel 7513/S are
for the red and green channels and type 4513/S for the l ue.

B A trioof these tubes having matched characteristics is available as thrae
type 7513/S,

For the luminance chanmel in 4-tube color camesas.

— =

PHOTOSENS I TIvE- RADIO CORPORATION OF AMERICA
DEVICE GUIDE 2  Electronic Components and Devices. Harrison, N, J.




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 Iatensity Semsitivity. 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,

Luasinous Sensitivity. The quotient of output current by
incident luminous flux, at constant electrode voltages.
uninous Intensity Semsitivity. 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 Semsitivity. The quotient of output current by
the incident illumination, at constant electrode voltages.
Dynamic Semsitivity. 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.

Equivalent Noise Inpnt. 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 Carrent. The electrode current which flows

when there is no radiant flux incident on the photocathode.

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

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

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

11-58 ELECTRON TUBE DIVISION DEFINITIONS
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PHOTOTUB!EASDENSITIVITY
SENSITIVITY MEASUREMENTS

GENERAL CONSIDERATIONS

The range of luminous-sensitivity limits given for a phototube
on the data sheetsofthis Section is that which the tube wilt
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
one-half of 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:

le Singte-Unit and Twin Phototubes

s. Bas Types: For high-current operation, and particularly
in applications in which the type 1s subjected to 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 itsinitial sensitivity.

b. Yacuum TyPes® unl|ike gas phototubes, thisclassof photo-
tubes shows negligible drop in sensitivity values for

different degrees of illuminationandover long periocds of
use. The output current of a vacuum phototube is a |inear
function of the exciting illumination under normal oper-

ating conditions. The frequency response is flat up to
frequencies at which transit-time effects bécome the | imit-
ing factor.

2. Multiplier Phototubes

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

Multiplier-phototube-sensitivity values are dependent on the
respective amplification ofeach dynode stage. Hence, large

variations insensitivity can be expected between individual
tubes of a given type. The overall amplification of a mul-
tiplier phototube isequal to the average amplification per
stage raised to the nth power, wheren is the number of stages.
Thus, very small variations inamplificationper stage produce
very large changes in overall tube amplification.

Because these overall changes are very large, it is advis—
able for desigrers to provide adequate adjustment of the
supply voltage per stage so as to be able to adjust the
amplification of individual tubes to the desired design
value. It Is suggested that an overall voltage-adjustment

(continued on next page)
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PHOTOT UBEANSDE NSITIVITY
SENSITIVITY MEASUREMENTS

range of at least 2 to | be provided. when the output cur-
rent canbe controffed by change in the illumination of the
photocathode of the multiplier phototube, the required range
of adjustment in the vcltage per stage can be reduced.

SENSITIYITY MEASUREMENTS

¥The luminous-sensitivity values chown on the datapages of this ™
Section are measured according to the following procedures:

{c Single-Unlt and Twin Phototubes

a. Gas Types: The light source consists of a tungsten lamp
‘ operating ata filament color temperature of 2870°K. For
the O-cycle measurements, a light input of 0.1 lumen is
used, uniess otherwise specified. For the 5000-and 10300 (
cycle measurements, the |ight input isvaried sinusoidally
about a mean value of 0.0i5 lumen from zero to a2 maximum
of twice themean. For all measurements, a dc anode-supply
voitage of 90 volts and a |.0-megohm loadresistor are em—
ployed. Under these conditions, the effect of tube capaci~
tance is negligible.
% Vacuum Types: The |light sourceconsists of a tungsten lamp
operating at a filament color temperature of 2870°K. A
‘ steady light input of 0.1 lumen is used, unless otherwise
specified, together with a dc anode-supply voltage of 250
volts and a |-megohm load resistor.

2. Multiplter Phototubdes

The light source consists of a tungsten lamp operating at a
filament color temperature of 2870°K. A light flux of 10
microlumens from a rectangular aperture approximately 0.8"

fong and 0.2" wide is projected normal tothe cathode in the
direction noted on the basing diagramand outiine. The load
resistor has a vaiue of 0.0l megohm. The appiied voltages [ )
are specified on the individual data sheets. \

| O
l

L{\)
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SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING
S-1 RESPONSE

.
C' FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

TTT T TF T T T T T T T T T T T T T TITIT
HH FOR VALUE OF RADIANT SENSITIVITY
i E (uA/uWATT) AT (00-UNIT POINT,
140 "SEE DATA "SHEET FOR SPECIFIC TYPE.
O H
1
1
120
3 =23 RANGE OF
FTMAXIMUM VALUE
7 -
()
100 pees susn
Y A
>
E THHT
2 | I 1
E I
g g0
Z !
(7]
-
2
< ]
% 60
|
P 1 i
'l
— 4ol
| 1+
. 20
“ ) foo
O}
- 3000 5000 7000 9000 11000
{ WAVELENGTH— ANGSTROMS
\J Juk FE } 1t
H—t—t—t —
—— z ——
R Z 9 <
g—'—’ Yo 4 o &8
S0 Jx o Li
535S @6 > a 2%
ELECTRON TUBE DIVISION 92CM-6056R6

RADIO: CORPORATION OF AMERICA, HARRISON, NEW JRSEY



SITEN MIN 'NOSRRIVH YOREWY 30 NOLUVEOWOD QIvp

NLLO9-NDOTO NOISIAKI 38N1 NOYLIT3
=% 3T < O @ <<c
Pl m a
m3o F mc wwn
2. o~ r mmAaLls
3 o z o9
SWOHLSONY — HLONIT3AVM
00011 0006 000L 000 000€
h! » o
o2
N A
m
ov |
<
-1
w
m
4
@
po
09 2|
-
<
, 09
71T
IV 201
WNNIXYIA
30 JONVH
“3dAL DI41D34S HO4 133HS V1va 335 [
‘INIOd LINN-00I 1V (L1vm7/v) []
ALIAILISN3S INVIGVH 30 3NTVA ¥03 H
;5 1 1 O 1 X S ) 6 O 0 P 1 5

SHLONINAAVM TV LV XN1J LNVIGYY 40 S3ANTVA TvND3 ¥Od

3ISNOJS3IY €-S
ONIAVH 38NLOLOHd 40
ALSIILOVEVHD ALIAILISNIS -TvHLO3dS

N



HESHN 3N 'NOSRIEVH 'YOmIWY 4O NOLVNOUIO) OV

6YZSI9-NOZE NOISIAIG 38N1 NO¥LIM aFser ke
B zZD < 0D <<
4 1 Amm m 2C 5pF
3 n3 o r mc 204
il » > e mm®
o z TMN»
I —— i _
SWOHLSEJNV—HLEJNEI'IEIAVM
00011 0006 000, 0005 000€
[e]
L}
v 3
oz
\ .
P
" t e
or
i 5
| 81
b4
5 3
o9 2
<
| 3
| 3
I
Hos
]
INTVA WNWIXYW LT 100!
40 39NVY i

“3dAL O14193dS ¥O4 L33HS Viva 335
LNIOd LINN-00I LV (L 1VM7/ V)
ALIAILISNIS LNVIAVYH 40 3NVA HOJ
IENEEISESESENEEENENENNENENEE|

SHLONITIAVM TV LV XNTJ LNVIAVYH 40 SANTVA TvND3I HOd

3ASNOJS3N v-S
ONIAVH 38N1010Hd 40 _
SILS3LOVHVHD ALIAILISNIS-IVHLD3dS

&

LITI

P o lE R

pEprp—



£H2599-NWI26 NOISIAID 38NL NOYL313 % s
. = & u < 0D <<C <)
=k 33 % .g8% P 2E 550 o - o
5 .u. ' ¥ ” GW m m M q_..l._q_..l._U
S o - e z 44>
- -—— P . ’ L.'I' .
o T SWNOBLSONV—HLONITIAVM s 4
00011 0006 000L 0005 000€ _ 3
=[] T I G r
T ﬁ L
il I :
T 4 /.I
\ i -
i H-1oz - |
Il 1 y
E ! 1 P
M 1
! -
ov m [
1 W !
EEDE 1 ]
1 T 87
e 4 W ,.
. 1 - f 09 5 |
1 I b
I i ]
K I :
- - g ., '
y 1 | ] ¥
- fged 1\th
e E : Hooi
] iES we
Ti T
T y
15
I T
TR
IERENEC o
I I 17 AT}
L% o0482 Lv 3DHNOS NILSONNL WOH4 XNT4 ANVIOVY
: 3ASNOJS3Y v-S
ONIAVH 38N1OL1OHd 40 4

ATSIN MIN "NOSRIEYH 'YOREWY 40 NOLY¥OJI0) OV

ﬁiuku«‘m,‘xu ALIALISN3S- J(.E.Qu‘

)



&g

BPECTRAL-SENSITIVITY CHARACTERISTRY
OF PHOTOTUBE HAVING
S-5 RESPONSE
POR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

T T IO T II T I T IO I I 1T
1 FOR VALUE OF RADIANT SENSITIVITY
| AT 100-UNIT POINT, SEE DATA SHEET
.| FOR SPECIFIC TYPE.
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SPECTRAL—SENSITIVITY CHARACTERISTIC
OF PHOTOTUBE HAVING
S-8 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

[TTTTTTTTTTITTTITTTITTTITTTTT

1 FOR VALUE OF RADIANT SENSITIVITY.

I
|
AT I00-UNIT POINT, SEE DATA SHEET g

t{ FOR SPECIFIC TYPE.
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SPECTRAL—SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING
) S-9 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

FOR VALUE OF RADIANT SENSITIVITY
AT 100-UNIT POINT, SEE DATA SHEET
FOR SPECIFIC TYPE.
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“SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING

S$-10 RESPONSE

“FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

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

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

For Equal Values of Radiant Power 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 WAVELENGTHL

TTTT T I T TTA T TTTTTRITT

| FOR VALUE OF RADIANT INTENSITY SEN-—
[ SITIVITY OR RADIANT SENSITIVITY AT
1! I0O-UNIT POINT, SEE DATA FOR SPECIF -
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TENTATIVE SPECTRAL-SENSITIVITY

CHARACTERISTIC OF PHOTOCONDUCTIVE CELL
HAVING S-15 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS"
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FOR VALUE OF RADIANT SENSITIVITY s
AT 100-UNIT POINT, SEE DATA SHEET

FOR SPECIFIC TYPE.

TTTIT

100

80

—

-\
(=]
-

PTIVITY
!

RELATIVE SENS
>
o

-

‘20
! N
/ " !
I T I
} 1 -
:
a0 1 |
3000 5000 7000 9000 11000
— =3 WAVELENGTH—ANGSTROMS - _
- AT v
<+ 2z O )
LW yw d 3 "y :
=y} 3 o P 2 L8
8% 28 o W ;2 0k -3
2>> o ® > x £
Mt ae s ELECTRON TUBE DIVISION 92CM-9206R!}
OF AMENCA, oy

»



&)

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

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS |
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TENTATIVE SPECTRAL —SENSITIVITY
CHARACTERISTIC OF PHOTOTUBE HAVING
S-19 RESPONSE

FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS

JTTTTITTTITTITITTITTTTITITITITITITLT 1 I
FOR VALUE OF RADIANT SENSITIVITY T I
AT 100-UNIT POINT, SEE DATA SHEET 111}
FOR SPECIFIC TYPE.
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TENTATIVE SPECTRAL—SENSITIVITY
CHYCHARACTERISTIC OF PHOTOTUBE D
HAVING S-20 RESPONSE
FOR EQUAL VALUES OF RADIANT FLUX AT ALL WAVELENGTHS!
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TENTATIVE SPECTRAL-SENSITIVITY
CHARACTERISTIC OF PHOTOSENSITIVE DEVICE
HAVING S-21 RESPONSE

FOR EQUAL VALUES OF RADIANT POWER AT ALL WAVELENGTHS
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SPECTRAL CHARACTERISTIC OF 2870°K LIGHT

SOURCE AND SPECTRAL CHARACTERISTIC OF

LIGHT FROM 2870°K SOURCE AFTER PASSING
THROUGH INDICATED BLUE FILTER

WADIO COAPORATION OF AMERICA. HARKISON, NEW mv
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SPECTRAL CHARACTERISTIC OF 2870° K LIGHT
SOURCE AND SPECTRAL CHARACTERISTIC OF
RADIATION FROM 2870° K SOURCE AFTER
PASSING THROUGH INDICATED INFRARED FILTER
. CURVE A:SPECTRAL CHARACTERISTIC OF LIGHT SQURCE
AT COLOR TEMPERATURE OF 2870° K.

CURVE B:SPECTRAL CHARACTERISTIC OF RADIATION FROM

2870° K SOURCE 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 BILUE
FILTER (CORNING C.S. No.5—58 POLISHED TO 1/2
STOCK THICKNESS).

MAXIMUM FILTER TRANSMISSION OCCURS AT
4300 ANGSTROMS AND IS 60 PER CENT
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FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

—— -
= ANODE - SUPPLY VOLTS =90
— VOLTAGE DROP IN LOAD - VERY SMALL
- CAPACITANCE EFFECTS - MADE NEGLIGIBLE
[ CURVE A:PHOTOTUBE HAVING S-1 OR
- $-3 RESPONSE
[ CURVE B: PHOTOTUBE HAVING S-4
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RCA Typell Spectral Response

SIGNAL — OQUTPUT MICROAMPERES FROM
SCANNED AREA OF 1/2"x3/8" 20.02
T (M

[FOR EQUAL VALUES OF SIGNAL— OUTPUT s
CURRENT AT ALL WAVELENGTHS. 28
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P21

Photomultiplier Tube

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

GENERAL
Spectral Response . ¢« csocesasoccessosesass S4
Wavelength of Maximum Response. . 4000 % 500 angstroms
Cathode, Opaque .. +vccvv e + « s « « Cesium-Antimony

Minimum projected length® . ...... 0.94 in (2.4 cm)

Minimum projected width® ...... . 0.31in (0.8 cm)

WindOW o+ evvuennen. Lime Glass (Corning® No.0080),
or equivalent

Index of refraction at 4360 angstroms ........ 1.523

Dynodes:
Substrate . « « c c 0o s BAAEEE B R - o o o Nickel
Secondary-Emitting Surface..... . Cesium-Antimony

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

Anode todynode No.9 . .. cco0vcvn eseco 44pF

Anode to all other electrodes «.sccooccees e 6.0 pF
Maximum Overall Length ........... 3.68 in (9.3 cm)
Seated Length ...... ceeamscscee«3.12in (7.9 cm)

Maximum Diameter «..cecccoos00.. 1.31in (3.3 cm)
B 0000000000000000000000D0000 000D O 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 .. ccccccveeences C. 0000 Any
Weight (Approx.) ... ceeeeecivesccsscsaa 1802z

ABSOLUTE-MAXIMUM RATINGS
DC or Peak AC Supply Voltage:
Between anode and cathode .....«.. 1250 max.
Between anode and dynode No.9 ..... 250 max.
Between consecutive dynodes « . o« . . » 250 max.
Between dynode No.l and cathode . ... 250 max.
AverageAnodeCurrent‘............. 0.1 max. mA
Ambient Temperature’ 000000000000 475 max. °C

<< <<

(RN components e
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1P21

== CHARACTERISTICS RANGE VALUES

Under conditions with dc supplé voltage (E) across a volt-
age divider providing 1710 of K between cathode and dy-
node No.l; 1710 of K 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 Sensitivitys

Radiant™ at 4000 »

angstroms . . ... = .2:(105 - A/W

Lumi ousI

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

Radiantk at 4000 .

angstrams . . . . . - 0.04 - A/W

Luminous™ 5 5

(2870°K) .. ... 2x10 4x10 - A/lm

Quantum Efficiency

at 3800 angstroms — 13 - %
Current Amplifica-
BIOD » s eeeennn - ax10% -
Anode Dark -
Current"....s.. — 1x10® 1x108 A
Equivalent Anode
Dark Current ~ 101l sx1010 gy
lnput ceee e v e = 4.8x10-l4p 4.8x10-13P w
Equivalent Noise -13

put‘a ........ -  6.7x 10_16r Im

- 6.4x10 w

Anodg-Pulse Rise 9
Time” at 1250 V.. = 1.6x10 = 8
Electron Transit
Timetat 1250 V.. -  1.6x10°° - 5

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

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

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

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

f Averaged over any interval of 30 seconds maximum.

—» Indicates a change.

m@ Electronic DATA 1
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SENSITIVITY AND CURRENT AMPLIFICATION

CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF
| £ BETWEEN CATHODE AND DYNODE No.!; I/10 OF E FOR EACH
| SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN DYNODE
| No. 9 AND ANODE.
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1P21

TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A
FUNCTION OF SIMULTANEOUS MODUL ATION OF
DYNOODES ND. S AND ND. 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 MODUL ATION,

ANODE 15 AT GROUND POTENTIAL .

{COA Z X,

/ \

3 ll

. [ \

L)
el

o
—"—-——

-

RELATIVE ANODE CURRENT

-600 8 € L) 2 .s00 @ 6 4 2 _400
DYNODE -No.5 VOLTS (REFERRED TO ANODE)

92CM-11375

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

This value is calculated from the typioal anode luminous
sensitivity rating using a conversijon faotor of 1036 lumens
per watt.

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

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

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

A 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@ Electronic DATA 2
Components 8-69



1P21

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

DIMENSIONAL OUTLINE

o 148 MAX,
DIA,

~| 3iMIN
PHOTO-

CATHODE

—

94 MIN. - 312

}_ MAX.

BULB
T9

-

BASE ——
JEDEC No. BlI-88

e
DIRECTION OF
INCIDENT PIN No.{
RADIATION

PHOTO-
CATHODE (3
DETAIL'A

92CM-8264R10

€, of bulb will not deviate more than 2° in any direction from
the perpendicular erected at center of bottom of base.
Dimensions sare in inches unless otherwige stated. Dimen-
sions tabulated below are in millimeters.

inch Dimension Equivalents in Millimeters

Inch mm Inch mm Inch mm
.09 2.3 .31 7.9 1.31 33.2
.190 4.8 .402 10.2 1.94 49.2
.250 6.3 94 23.8 3.12 79.2
.270 6.8 1.18 29.9 3.68 93.4

m@ Electronic DATA 2
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P21

PHOTO-
—CATHODE
REGION OF
BEST COLLECTION

DIRECTION OF
INCIDENT
RADIATION 92C3=8674R2

TERMINAL DIAGRAM (Bottom View)

Pin 1: Dynode No.l 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: Anode

Pin 5: Dynode Na.5 Pin 11: Photocathode

| Pin 6: Dynode No.6

N




P21

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
ANODE RETURN

+

TO REGULATED
DC POWER SUPPLY
(SEE NOTE )

92CS-11382R1
R, through R,q = 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 rectamgular in shape, the
following formula applies:
it
C =100 '7

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

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

|
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TYPICAL SPECTRAL RESPONSE CHARACTERISTICS
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| TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY
ALONG TUBE LENGTH

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

AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.
22!

P R R asansat
100! x
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DISTANCE ALONG CATHODE FROM END
OF CATHODE NEARER BASE—MILLIMETERS ooy 2osang

TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY
i ACROSS PROJECTED WIDTH IN PLANE OF GRILL

1 SPOT SIZE : 1MM DIA. APPROX.
| GRILL TOWARD OBSERVER, BASE DOWN
| CATHODE WIDTH PROJ ECTED NORMAL TO PLANE OF GRILL .
TR R R L ] VARIATIONS CAUSED
R tesssasstsatsisees TR THITEH  BY INTERCEPTION

: eiissasaresssas daseasniiy f3H OF LIGHT BY GRILL
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TYPICAL VARIATION OF SENSITIVITY AS TUBE IS
ROTATED WITH RESPECT TO FIXED LIGHT BEAM

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE = CONSTANT

ZERO-DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED
BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND
FILLING THE PLANE OF THE GRILL.

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

AJOR .
ROTATIONAL POSITION {TOP VIEW) CLOCKWISE = (-)
ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE » (4}

s

s mans I TIT
T T 1 un o .

t s T
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T
1
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e
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a0a
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a8

RELATIVE LUMINOUS SENSITIVITY
o
o

0

o
HH

~75 -50 -25 (] 25 S0 75
DEGREES OF ROTATION

92CS - 86712

TYPICAL C

L CHARACTERISTIC OF OUTPUT CURRENT AS.A
FUNCTION

F DYNODE-NO. 6 VOLTS

o'xT

ANODE SUPPLY VOLTS (E) * 1000

VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE =100
100y =
6 -
4

. /
o DN/

X
s A 1

N
\

\

\

RELATIVE OUTPUT CURRENT
~N
N
/’,-—"

ol
~-600 -500 ~400 =300
OYNODE-No.6 VOLTS (REFERRED TO ANODE)

92CS-8672RI
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U et

TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/40
OF E PER STAGE.
LIGHT SOURCE 1S A TUNGSTEN—FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2870°K.
TUBE TEMPERATURE = 22°C
- =)
1077 &l0
A e
A o
,
5 2
A
AL .8
10t (;QQ o >
g 8 7 8 I
= &7 6 *
7 3
jw s ¥ « B
18 s .
g3 / H
E .
g /1 g
EE 107* 107"
3f ° — ¢ 5
i3 -
x 4 4
gg &
wo =
§§ 2 2 @
Z" o 1072
=) 8 8 §
6 1| EADCt — LUMEN B 5
4 4 §
2 2 ~
0" G g
8 s 3
6 e W
EADCI — WATT
i b
10~ 10714

4 6 8j9 2 4 6 8j0f 2 4 6 808
LUMINOUS SENSITIVITY — AMPERES/LUMEN

800 1000 %0
SUPPLY VOLTAGE (E) — VOLTS S2LM-3022

RBD e, onp?
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TYPICAL EFFECT OF MAGNETIC FIELD ON
ANODE CURRENT

Rt 3

|

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF
E BETWEEN CATHODE AND DYNODE No.l, 1/10 OF E FOR EACH
SUCCEEDING DYNODE STAGE, AND /10 OF E BETWEEN DY
No.9 AND ANODE i
PHOTOCATHODE IS FULLY ILLUMINATED.
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORGE
TOWARD TUBE BASE.
TUBE 1S DEGAUSSED PRIOR TO TEST ANDIS AGAIN DEGAUSSED
BEFORE FLUX DIRECTION IS CHANGED
100 - : =
£ e
& 90 :
o 2 2N
@ f \
w 80 E+1000 V )
I B
e
Z &0
'3
T 50 :
o » o
§ 40 { .’
30 -
g
Z 2
S
-60 -0  -20 0 20 ) 60
MAGNETIC FIELD INTENSITY {H)— OERSTEDS
RS — 9
TYPICAL TIME-RESOLUTION CHARACTERISTICS
SUPPLY VOLTAGE (E)ACROSS VOLTAGE DIVIDER PROVIDING
1710 OF € BETWEEN CATHODE AND DYNODE No.l; 1760 OF €
FOR EACH SUCCEEDING DYNODE STAGE ; AND 1/10 OF €
BETWEEN DYNODE No.9 AND ANODE.
PHOTOCATHODE IS FULLY ILLUMINATED.
-7
107 E
6
4
§ : TRANSIT Timg
8 = ——t————
g |o—0
1 [ ]
- 6
E
»> 4
RISE Tivg
2
—
L]
10-9
800 J L 8 ® 000 ! 2 4 1500

SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE

92L.8-3010
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Mulhpller Phototube

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

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

General:

Spectral Response. « . = « v ¢ 4 v & s « 4 4w s 4 e a4 s-8
Wavelength of Maximum Response . - .. 3650 & 500 angstroms
Cathode, Opaque. . . . . . . . g mie . e Cesium—Bismuth
Minimum projected length®. . . . . . . .. .. .. 15/16"
Minimum projected width® . . . . ., . . . ot LI 5/16"
Window o . sl L b b e et e BE B Lime Glass®
Dynode Material. . . . . . . . . . . o v v o Cesium-Ant imony
Direct Interelectrode Capacitances {Approx.):
Anode todynode No.9 . . . . . . . . ... ¢ .. . 4.4 pf
Anode to all other electrodes. . . . . . s« o .« 6.0 pf
Maximum Overal!! Length . . . . . . . . s Tl w o J811/16*

Maximum Seated Length. . . . « « 4 ¢« o + ¢ s 5 o » » 3-1/8"
Length from Base Seat to Center

of Useful Cathode Area . . . . . . . . .. 1-15/16" ¢ 3/32"
Maximum Diameter . . . o v v ¢ ¢ 4 o 4 o o o0 & » 1-5/16"
Operating Position . . . . . . . . . do oo alo o v o . JAny
Weight (Approx.) . . . . . . . . . . . . ... ... 1.6 oz
EolB o 6 0 0 0 0 0 a4 5 0 a0 0o Boa oo aaboo T9
Socket . . o0 ... Amphenol" No.78S11T, or equivalent
Magnetic Shleld Perfection Mica Co.9 No.P-101-2, orequivalent
Base . . . . .. Smal 1-Shell Submagnal 11-Pin {JEDEC Group 2,

No.B11-88), Non—hygroscoplc
Basing Designation for BOTTOM VIEW 11K

Pin 1 -Dynode No.1
Pin 2 -Dynode No.2
Pin 3 -Dynode No.3
Pin 4 -Dynode No.4 a(a)
Pin 5 -Dynode No.5
Pin 6 -Dynode No.6 ova(3)
Pin 7 -Dynode No.7
Pin 8 -Dynode No.8
Pin 9 -Dynode No.9
Pin 10 - Anode

Pin 11 - Photocathode MCTEFD&%(;:CDENT

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

Cathode (DC or Peak AC). . . . . . . .« 1250 max. volts
Supply Voltage Between Dynode No.9

and Anode (DC or Peak AC). . . . . . g " 250 max. volts
Supply Voltage Between Consecutive

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

and Cathode (DC or Peak AC) ....... 250 max. volts

Average Anode Current® . . . . . . . .. . 1 max. ma

Ambient Temperature. . . . . . . . . . .. 50 max. g

--Indicates a change.

= —
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Gharacteristics Range Valyes:

Under conditions with supply voltage (E} across a

voltage divider providing 1/10 of E between cathode

and dynode No.l; 1/10 of E foreach succeeding dynode

stage; and 1/10 of E between dynode No.9 and anode
With E = 1000 volts (Except as ndted)

Nin. Typ. Nox..
Sensitivity:
Radiant, at 3650 angstroms. . - 750 ~  alw
Cathode radiant,
at 3650 angstroms. . . . . - 2.3x10-3 ~ alw
Luminous, at 0 cpsf. . . . . 0.115 1 16 afim
Cathode luminous9. . . . . 1.5x10°6 3x10-6 -~ allm
Current Amplification. . - 3.3x108 -
Equivalent Anode-Dark— Current
Input at a Iumlnous sensi—
tivityof 0.4 a/lmhed , | | . - Ve f)xlO'9 3. 75*10"7 Im
Equivalent Noise Inputk. . . . - 17.5x10-12 tm
With E = 750 volts (Except as noted)
Nan, Typ. Nazx,
Sensitivity:
Radiant,at 3650 angstroms . . - 110 - alw
Cathode radiant,
at 3650 angstroms. . . . . -  2.3x16~3 - alw
Luminous, at 0 cps¥. . . . . 0.016 0,145 1.85 a/lm
Cathode luminous9. . . . . 1.5x10~6 3x10-6 - allm
Current Amplification. . . . . -~ 4.8x10* -
a

on 9Iane perpendicular_to the lndlcated direction of incident light
and passing through the major axis of the tube.

Corning No.0080, Corning Glass Works, Corning, Mew York, or equivalent.

Made by Amphenod Electronics Corporation, 1830 South S8th Avenue,
Chicago 68. I11inois.

Made by Magnetic Shietd Division, Perfection Mica Co., 1829 Civic Opera
Bldg., 20 Norih Wacker Drive, Chicago 6, 11linois.

Averaged over any inteYval of 30 seconds maximum.

Under the followipg conditions: Thelight source isa tungsten—filament
1amp naylngaHme—glus envelope. It is operated at acolor temperature
of 28700 X and a light/ input of 10 microlumens is used.

9 ynder the following conditions: Thelight source isatungsten~filament

lanp havlngalme—glass envelope. |t is operated at acolor temperature

28700 K, The value of light flux is 0.0% tumen and 100 volts are
apphed between cathode and all other electrodes connected as anode.

At a tude temperatyre of 257 C. Dark current may be reduced by use of
a refrigerant.

For maximum signal-to-noise ratio, operation with a supply voltage {£)
below 1000 volts is recommended.

Under the following conditions: Supply voltage (E) is as shewn, 250 ¥
tube temperature, external shield connected to cathode, bandwidth 1
cycle per second, tungsien-light source at a color tsnperature of
2B700 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.

- a

-

~= Indicates a change.

o~
N
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MULTIPLIER PHOTOTUBE
o 1he'MAX.
DIA. r
ToOBULB~_| ~f [*—|—YgMN.
SRS~
1847 MIN. aly
L H I MAX.
L
w t,”
SMALL-gHELL "% :‘;4;
SUBMAGNAL » 4
11-PIN BASE +¥32
JEDEC GROUP 2,
N2 BII-88
19 MAX. <
== R
OIRECTION OF
INCIDENT PIN N%4
RADIATION e
CATHODE (SEE
DETAIL A
§ 92CM-6264R7
A
6-59 CE-6264R7

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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MULTIPLIER PHOTOTUBE

EXCEED 6°.

DETAIL A

&/ @%Z

Y PHOTO=
» CATHODE
REGION OF
ANODE 48° 26’ BEST COLLECTION
oY
270"
GRILL
SHIELD

- 190" 250"
T |

BULB

402" —

DIRECTION OF
LIGHT

MOTE 1: CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN
2° IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT
CENTER OF BOTTOM OF BASE.
NOTE 2: THE MAXIMUM ANGULAR VARIATION BETWEEN THE PLANE
THROUGH PINS | AND 11 AND THE PLANE OF THE GRILL WilLL NOT

92CS-8674R1

6-59

ELECTRON TUBE DIVISION
CADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-8674R1
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SENSITIVITY ANI5 CURRENT AMPLIFICATION
CHARACTERISTICS

SUPPLY VOLTAGE (E} ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF E
BETWEEN CATHODE AND DYNODE No.l; 1/10 OF E FOR EACH SUC—

i gEngNG DYNODE STAGE ; AND 1/10 OF E BETWEEN DYNODE No. 9

\ .

“f“Jg

07
‘o :
4 //
kBt L
! “ "L/ .-'.o. 1
1( o pdivaing
| } *}ﬂ \éy/ i 0° 5
o y i & 1 7 o 5
¢ 8
3

e 2
N
N
0,
N ’KI\
)
8
q N

SITIVITY — AMPERES/LUMEN (COLOR- TEMP. 28T0° KJ

‘.8\gf
3 l\nq. L]

[
7/ i
//
|
| o0 X ] o2
| 500 1000 1250
‘ ANODE—TO—CATHODE SUPPLY VOLTS (E)
92CM-96T4R

; e e———— =

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 TEMPF‘NRAT URE = 25°

2 ! il

167 A

)
N

»

N

INPUT —LUMENS
A
/
N

rEQUlVALENT ANODE- DARK-CURRENT

4 L 2 4 6 ] 4 B 2 4 6

0.0t 0. i 10
LUMINOUS SENSITIVITY —AMPERES/LUMEN
92CS-9680

ELECTRON TUBE DIVISION
OF AMERICA, NEW Jeasty
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9-STAGE, SIDE-ON TYPE

For Detection and MNeasurement of
Ultraviolet and Visible Radiation

Spectral Response

Photomultiplier Tube

Wavelength of Maximum Response.
Cathode, Opaque

Minimum projected length®
Minimum projected width®

8-5

GENERAL

RESPONSE

$-5

s ¥ 3“00 + 500 angstroms

. Cs-Sb

15/16 inch
5/16 inch

Window. . . . .. ...... UltruVIolet-Trlnsnittlng Glassb
Index of refraction at 5893 angstroms . . . . . . . . |47«
Dynodes -
Substrate . . . . . PR el = T e 1 %o o Ll
Secondary—emitting surface 0 o0 Ologol dLrys « . Cs-8b
Structure . . . v+ o« o Circular Cage
Direct Interelectrode CapuCItunces (Approx.)
Anode to dynode No.9. . B e e oo - WM pF
Anode to all other electrodes B E ¢ 9o [ =k p6.0 pF
Max imum Overall Length. s e e e s e e s o . B=11/16 inch

Maximum Seated Length .

Operating Position. .
Weight (Approx.). . .
Envelope
Base. . . . . .

Socket.

Magnetic Shield .

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

-
2-
3-
e
5 -
6-
e
8-
9-

SmaII-SheII Submagnal

. v 4o e s e v v o« 3-1/8 inch
Length from Base Seat to CQnter of
Useful Cathode Area

1=15/16 + 3/32 inch
Max imum Diameter. . . . £ B [

<5/16 inch

» Any
1.6 oz
JEDEC T9
11=Pin,

(JEDEC Group 2, No.Bl1-88), Non-hygroscopic

TERMINAL DIAGRAM (Bottom View)

Dynode
Dynode
Dynode
Dynode
Dynode
Dynode
Dynode
Dynode
Dynode

Pin 10- Anode

Pin 11 - Photocathode

No.1
No.2
No.3
No. 4
No.5
No.6
No.7
No.8
No.9

DYs

Ampheno|° No.7881IT, or equivalent
. Millend Part No.8080|8, or equivalente

DYe
21 1 K
DIRECTION OF INCIDENT
RADIAT ION

= Indicates

& chenge.

————

RADIO CORPORATION OF AMERICA
Electronic Components and Devices

Harrison, N. J.
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ABSOLUTE-MAX IMUM VALUES

DC or Peak AC Supply Voltage
Between anode and cathode . . « + & ¢« « 4 o o o » 1250
Betweer dynode No.9 and anode . . . + « . « . . . 250
Between corsecutive dynodes . . . + + » . . . . . 250
Between dynode No.1 and cathede . . . . . . . . . 250
Average anode current®. . .« . « « . . . . .. o . 0.5
ANrbient temperaturef. . . . . . . ... ... .. 75

8;<<<<

CHARACTERISTICS RANGE VALUES

Under tonditions with dc supply voltage (E) across a voltage
divider providing /10 of E between cathode and dynode No.l,
1710 of £ for each succeeding dynode stage, and 1/10 of E be-
tween dynode No.9 and anode.

With E = 1000 V (Except as noted)

Min Typ Nax

Sensitivity

Radiant,9 at 3400

angstroms. . . 5 .+ . - 1.2x 108 - AW

Cathode radiant,® at

3400 an?stroms S - 0.05 - A/

Lumirousd . . . . . 17.5 100 500. Alm

Cathode Tuminousk . . 1x1075 w4 x1075 - Alm

Quantum efficiency

at 3200 angstroms. . - 19 - %
Current Amplification . - 2.5x 106 -

Equivalent Anode-Dark- 3 2.5 10-10" 1,26 x 109" 1

n m
Current Input® . . . . » 2x10-13° 1xl0- 20 ¥
Anode Dark Current
at 20 A/tm®™n. . . L. - 5x|0'9|3 2.5x 1078 A
i R q | - 7.5x 107 - m
Equivalent Noise [nput { - by lo-16° = "
Anode-Pulse Rise Time'. - 1.9x 1079 - s
Electron Transit Time®. - 1.7x10™8 - s

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

b Corning No.9741, Corning Glaas Works, Corning, New York, or equivalent.

€ Made by Amphenal Electronics Corporation, 1830 South 54th Avenue,

Chicago 50, Illinois.

Mede by James Millen Manufacturing Company, 150 Exchange Street,

Malden 48, Mass.

Averaged over any interval of 30 seconds maximum.

Tube operation at room temperature or below is recommended.

This value is calculated from the typical luminous sensitivity rating

using a conversion factor of 1252 lumens per watt.

This value is calculated from the tysicnl cathode luminous sensitivity

rating using a conversion factor of 1252 lumens per watt.

Under the following conditions: The light source is a tungsten-filament

lamp huvin§ a lime-glass envelope. It is operated at a color tempera-

ture of 2870%K and & light input of 10 microlumens is used.

k Under the followingconditions: The light source is a tungsten-filement
lamp having a lime-glass envelope. It is operated st a caolor tempera-
ture of 28§lO°K The value of iqht flux is 0.01 lumen and 100 volts
are applied between cathode and all other electrodes connected as anode.

T a =«

-

= Indicates a change.

DATA 1 RADIO CORPORATION OF AMERICA

Electronic Components and Devices Harrison, N. J.
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a

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

For maximum aignal-to-noise ratio, operation with a supply voltage (E)
below 1000 volts is recommended. P L

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

Under the following conditions: Supply voltage (E) is as shown, 22°C
tube temperature, external shield connected to cathode, bnndwidtl\lc ch
per second, tungsten-light source at a color Lemperature of 28‘70
interrupted at a low audio frequsncz to produce incident radiation
pulses alternating between zero and the value atated. The "on” period
of the pulse is equal to the “of f" period.

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

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

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
ANODE RETURN

RI “T" DYNODE No.9
R2S C2 = L‘
LOAD
R3S Ca= CONNECTION
: )

+

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

CATHODE

92CS-11362R)
R1 through R10 = 20,000 vo 1,000,000 ohms
Note I: Adjustable between approximately 500 and 1250
volts.

Note 2: Capacitors C] through C3 should be conpected 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
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1P28

D IMENS |ONAL OUTLINE

MAX.
g ! %&A. =

Bue - | ~ te—|— S4¢ MIN.
—~

PHOTO- '
CATHODE 1
1546 MIN. alp
| L ‘ MAX.
|
‘ 15 aly
1" e ({]
‘ + 3/32 MAX,
| BASE—
‘ JEDEC No. BIl-88
‘ 196 MAX. |
I& —
DIRECTION OF
r INCIDENT PIN No.1
RADIATION
CATHODE €
‘ DETAI (53
92CM—6284R9

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 baae.

| DATA 2 RADIO CORPORATION OF AMERICA
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DETAIL A

INCIDENT
RADIATION 22C3-08TARR

DINENSIONS IN INCHES

DIRECTION OF

Equivalent-Noise-Input Characteristic

VOLTS /7 STAGE = 100 BANDWIOTH : (Hz M
LIGHT SOURCE : TUNGSTEN, AT 2870°K INTERRUPTED /
AT SO Hz TO PRODUCE PULSES ALTERNATING 7~ 2
BETWEEN ZERO AND FLUX VALUE §NOWN FOR g
: ANY GIVEN TUBE TEMPERATURE ; "ON" PERIOD '612 w
‘ OF PULSE EQUAL TO “OFF" PERIOD; RMS v 5 §
SIGNAL CURRENT = RMS NOISE CURRENT, ya
EXTERNAL SHIELD VOLTS RELATIVE —~ |
TO ANODE VOLTS + — 1000 P & 5
| /7 2
N
| » 6" g
‘ ,1 & 5
\ -
Z -3
P -
‘ A G
\ 8
- —
=75 =150 =125 ~100 ~75 -850 -25 ] 25 S0 ™
TUBE TEMPERATURE —°C
i 92CS5 ~T303R2
e —— -
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Typical Sensitivity and Current
Amplification Characteristics

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1710 OF
€ BETWEEN CATHODE AND DYNODE No.l; 1710 OF € FOR EACH
SUCCEEDING DYNODE STAGE; AND I/10 OF E BETWEEN DYNODE
No.9 AND ANODE.

10000 0
8 8
8| 3

4
2
07
1) 3
x 8
g 5
o~
[T
o 2
=
@
S 108 §
2 o &
(3]
& e =
§ 2
¥ 0
3 E
@ P~
§ 103 %
i °
E 6
13
= L3
2
™
v 2
| | v 4 04
[} — 8
6 3
y4
4 L3
/ |
T
2 2
0.1 103
500 1000 41500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92 1L M- 1216
— —
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lP28

Typlcol Effect of Magnetic Fleld
on Anode Current

INCIDENT O.1B7" DIA. LIGHT SPOT NORMAL TO AND CENTERED ON
PHOTOCATHODE GRILL.
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE
TOWARD TUBE BASE.
2
100
- 8 =~ -
Z 6 —Z1,Z— SUPPLY VOLTAGE —“\
) ey BETWEEN ANODE N3
€ I O1 7T “AND CATHODE =500V ANY
o ~N/ N~
g 2 f—£ \\‘
‘ =3 IOG
L e
g .
@
L3
2
1
-60 -40 -20 0 20
MAGNETIC FIELD INTENSITY —GAUSSES
92CS-T664R2

Typical Time-Resolution Characteristics

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

PHOTOCATHODE 1S FULLY ILLUMINATED.

-7
10 s

TRANSIT Tim E

TME — SECONDS

.'SE
—RISE TimMe

‘*h

500 ¢ 1000 4 1500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE

92Ls-1218
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128

———
| Typical Variation of Sensitivity as Tube is
} Rotated with Respect to Fixed Light Beam
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE * CONSTANT
\ ZERO-DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED
| BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND
‘ FILLING THE PLANE OF THE GRILL.
‘ TUBE MOUNTED VERTICALLY WITH ALLOWANCE MADE FOR ROTATION
‘ ABOUT MAJOR TUBE AXIS.
ROTATIONAL POSITION (TOP VIEW) CLOCKWISE = {-)
; ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE = (+}
i r L 3 1 E 2
| 5 : :
1 E
| g 75 tH
| + 3
i Hi
\ 3 3
‘ g egEEeaaiis
| = f HHH
| H i3
| £ s x t
1 1 T TN
| i i JEREY
1 -75 -50 -25 ] 25 7
; DEGREES OF ROTATION
| Dynode Modulation Characteristics
| ANODE SUPPLY VOLTS (E) » 1000
| VOLTS PER STAGE EXCEPT FOR DYNODE-No.6 STAGE = 100
| 1005
{ s 7 i
: : \
| E X 7 \
’ ) N ./
o 8 -

| e 6 X
| § . = \
| 2 \\

8 ~
\ - 6
\ 2 4
\
| 2
: ol
| ~600 =560 =400 =300
; OYNODE-No.6 VOLTS (REFERRED TO ANODE)
| 92Cs—8672M
\
= —
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Sensitivity Along Tube Length

SPOY S

VARIATIONS CAUSED BY INYERCEPYION OF LIGHY BY GRILL
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.

IZE : 1MM DIA. APPROX.

3 TEEHET 7

100]

Typical

5 10 15 25 30
DISTANCE ALONG CATHODE FROM END
OF CATHODE NEARER BASE—MILLIMETERS gors 7esams

Variation of Photocathode Sensitivity

Across Projected Width in Plane of Grill

SPOY SIZE : 1 MM DIA. APPROX.
GRILL TOWARD OBSERVER, BASE DOWN .
| CATHODE WIDTH PROJECTED NORMAL TO PLANE OF GRILL.
100 it e [ T VARIATIONS CAUSED
EEETEFREE 1837 ; idy s TR0 S000E: BY INTERCEPTION
HHEA HITENIH OF LIGHT 8Y GRILL
T AS WELL AS SUR-
3 FACE IRREGULAR-
ITIES HAVE BEEN
IGNORED.
i
HE
3 Tt
i
2 58s Hitht
HiH HiH
T e . EREERessREess
H THHTHHH
= £
358 r; : t
e beo - {1
s SRR
[+ 2 4 [ [} 10 2
- DISTANCE ALONG PLANE OF GRILL
FROM LEFT TO RIGHT — MILLIMETERS  gocq_ree7me
R

DAYA 5
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1P28A

Photbmultiplier Tube

9-STAGE, SIDE-ON TYPE S-5 RESPONSE
For Detection and Measurement of Ultraviolet and Visible Radiation

The 1P28A is the same as the 1P28 except for the following items:
CHARACTERISTICS RANGE VALUES

Under conditions with dc supply voltage (E) across a voltage
divider providing 1710 of E between cathode and dynode No. |;
1710 of E for each succeeding dynode stage, and |/10 of E be—
tween dynode No.9 and anode.

With E = 1000 volts
Min Typ Max
Sensitivity,

Luminousd, . v v v 4w ww i i u v ... 85 200 500 A/Im
"Red-to-White" Ratio . . . . .. ..., 7 = - %

i Under the following conditions: The light source is a tungaten- fil ament
lam hnvi?u lime-glass envelope. It iaoperated at a color temperature
of 5870 °K and s light input of 10 microlumens is used.

.1 P

RED-TO-WHITE RATIO

The sensitivity of the IP28A above the wavelength of 5800
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 is specified
by a "red-to-white" ratio of anode currents. Anode current is
measured first using a tungsten-lamp source, and then measured
with a red filter interposed between the light source and
phototube.

The anode current comprising the "white" portion of this
ratio is measured with a light input of 10 microlumens. The
light source is a tungsten-filament lamp having a lime-glass
envelope. It is operated at a color temperature of 2870 °K.

The anode current comprising the "red" portion of the
ratio is measured under conditions identical with the "white"
measurement except that the light input of 10 microlumens is
transmitted through a red filter (Corning C.S. No.2-112-manu-
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 5790 angstroms is less
than 0.5% cthe 37% transmittance point lies between 6030 and
6070 angstroms; the transmittance from 6400 to 7000 angstroms
is greater than 80%; andthe difference between the wavelengths
where transmittance is 15% and 60% is not greater than 150
angstroms.

() RADIO CORPORATION OF AMERICA ~
@ Electronic Components and Devices Harrison, N, J. 4-66






~1P29

Gas Phototube

SIDE-ON TYPE HAVING S-3 RESPONSE

DATA

@General:

Spectral Response « « « « « +
Wavelength of Maximum Respense.
Cathode:
Shape . . . . .. .. .. . 8
Minimum projected length® . .
Minimum projected width®, .

Direct Interelectrode Capacitance (Approx.)

Maximum Overall Length. . . . .
Max imum Seated Length .

.« o . 4200 + 1000 angstroms

Semicylindrical
PR E HN=1v/4Y

G

R T

Db o AL . BB

Seated Length to Center of Cathode. . . . . . 2-1/8% & 3/32"

Maximum Diameter. . . . . . . .
Operating Position. . « . . . .
Weight (Approx.). « « « « « ¢« &
Bulb. . . . .. Am B llgs o oo

..... e v s e .. 4-1/8"
.......... 3-1/2"
] i fad - 3% o - 1-1/8"
s ssamasnar »EL o Any
s I RERe A . 1.1 0z
............. T8

Socket. . . . . . . . . Amphenol No.77-MIP-4-T, or equivalent-
Base. . & & Sev. & .Dﬂarf—SheH Small 4-Pin (JEDEC No.A4-26) =
Basing Designation for BOTTOM VIEW. . . . . . . . e .. 2K

@)

Pin 1 -No Connection

®

Pin 3 ~No Connection

Pin 2 - Anode Pin 4 —Photocathode
(1) P
DIRECTION OF LIGHT
Maximum Ratings, Absolute-Naximum Values: -

Rating I Rating IT
ANODE-SUPPLY VOLTAGE

(DC or Peak AC}) . . . « . . 80 max. 100 max. volts
AVERAGE CATHODE—CURRENT

DENSITYD. . . . . . .. « « 50 max. 25 max. palsq. in.
AVERAGE CATHODE CURRENT®. . . 10 max. 5 max. ua
AMBIENT TEMPERATURE . . . . . 100 max. 100 max. e
Characteristics: -

¥itk an anode-supply voltage of go
volts unless otherwise specified
Nin. Nedian Nax.
Sensitivity:
Radiant, at 4200 angstroms. . . - 0.011 -  amp/watt
Luminous: €

At O CPS. + ¢ o o o o o & 20 40 70 ua/lumen

At5000cps......... - 36 - pa/lumen
At 10000 ¢cps. . . . . . gu ® 31 -~ pa/lumen
Gas Amplification Factord . . . . = - 9
Anode Dark Current at 25° C . . - - 0.10 ua

--|ndicates a change.

RADIO CORPORATION OF AMERICA DATA |
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Minimum Circuit values:
With an anode-supply voltage of 8o orless 100 volts
DC Load Resistance:

o

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
on plane perpendicular to indicated direction of incident 1light.

Averaged over any interval of 30 seconds maximum.

For conditions where the 1ight source is atungsten—filament ) oper—
ated at a color temperature of 2870° k. A dc anode supply voltage of
90 volts and a i-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 Vight input is varied sinusoidally about a mean
value of 0.015 Yumen from zero to a maximum of twice the mean value.

The ratioof luminous sensitivity at an anode supgly voltage of 90 volts
to luminous sensitivity at an anode supply voltage of 25 volts. |In
each case, sensi!lvn(y 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 Jumen, and the load resistor has a
value of 1 megohm.

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

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

DIMENSIONAL OUTLINE
shown under Type |P37 also applies tothe P29

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



1P29

AVERAGE ANODE CHARACTERISTlCS

LIGHT SOURCE IS A TUNGSTEN-FILAMENT r
LAMP OOPERATED AT COLOR TEMPERATUREl

OF 28

T
T
T
t

T

T

1
1
T

q---.

T
28 o
1

aas

100

EEgERNTD

80

4q0

ia

T

THIIET

>~ amins

}man:

T

ANODE MICROAMPERES

92CM-6472R2

ANODE VOLTS

g
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Gas Phototube

SIDE-OM TYPE HAVING S-% RESPONSE
DATA

@eneral:
Spectral Response . . . . . . 2ol »e e ee o 54
Wavelength of Maximum Response. . . . . 4090 1 500 angst roms
Cathode:

Shape « . « « ¢ 4 2 e e e s ... rammw Semlcyllndrlcal

Minimum projected length® S aes S EE LR - - 117

Minimum projected width®, . . . . « « v s ¢ ¢ o o o 5/8"
Direct Interelectrode Capacitance (Approx.) s T
Maximum Overall Length. . . . . 5% 0 ol Er el s St o | LR
Maximum Seated Length . « & & o ¢ ¢ ¢ ¢ ¢ 0 0 v o o . 3-1/2°
Seated Length to Center of Cathode. . . . . . 2- 178" & 3/32"
Maximum Diameter. « + « « « « o« ¢ ¢« o ¢ ¢ ¢ s o o« o 1-1/8"
Operating Position. « « « & « « o « e e a ¢ o o o « - o . Any
Weight (Approx.)............ ..... . 101 oze
Evl® 6 0 5 6 0 0 743 0 0 0 0o 0 v e .. .18
Socket. . . . . . . Amp henol No 77—MIP—4-T or equlvalento-
Base. « « + . . Dwarf-Shell Small 4-Pin (JEDEC No. A4—26)

Basing lkstgnaﬂxon for BOTTOM VIEW. . . . . . . . « « .

© ©
Pin 1-No Connection Pin 3~MNo Connection
Pin 2 - Anode Pin 4 - Photocathode
O, O,
DIRECTION OF LIGHT

Maximum Ratings, Absolute-Naximum Values: -

Rating I Rating II
ANODE-SUPPLY VOLTAGE

(DC or Peak AC} . « . . . . 80 max. 100 max. volts
AVERAGE CATHODE—CURRENT

DENSITY®, , . . .. . « 50 max. 25 max. pa/sq. in.
AVERAGE CATHODE CURRENT'. . « 10 max. 5 max. pa
AMBIENT TEMPERATURE . . . . . 75 max. 75 max. oc
Characteristics: 1

Vith ananode-supply voltage of go

volts unless otherwise specified
Nin. MNedian Nax.

Sensitivity:
Radiant, at 4000 angstroms. . - 0.13 - pal
Luminous:®
At Ocps. « « o sls s e = T8 135 205 pa/lumen
At 5000 cps .« . . . . . - - 124 - pal/lumen
At 10000 cpS. « - « « « & 5 - 108 - pal/lumen
Gas Amplification Factor‘ A G - - 6.5
Anode Dark Current at 25° € . . - - 0.05 pa

-=Indicates a change.

RADIO CORPORATION OF AMERICA DATA |
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_1P37

Minimum Circuit Values:

With an anode-supply voltage of 80 or less 100 volts

DC Load Resistance:
For dc currents above5 pa . . 0.1 min. - megohm
: For dc currents below5 pa . . 0 min, - megohms
For dc currents above3 ua . . - 2.5 min. megohms
For dc currents below3 pa . . - 0.1 min.  megohm

f & on plane perpendicular to indicated direction of Incident 1light.
Averaged over any intervel of 30 seconds max|mum.

For conditions where the light source is a tungsten~filament lamp
operated at a color temperature of 2870 XK. A dc anode supply voltafe
of 90 volts and a 1-megohm loed resistor are used. For the 0—cycle
measurement, a 1ight 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 & meximum of twice the
mean value.

The ratlo of luminous sensitivity at an anode supply voltag; of 90
volts to luminous sensitivity at an anode supply voltege of 25 volts,
In each case, sensitivity is obtained under conditlons where the light
source |s a tungsten—fllament lamp operated at a color temperature of
28700 X, the 11ght input is 0.1 Jumen, and the load resistor has a
value of 1 megohm.

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

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

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

—— —_— —————
| RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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MAX.

PHOTO- DIA. :
CATHODE N ( \ 1
|
Py 3l
MIN. MAX.
== 2 |/" 4 '/"

T8 BULB— ..5/6'..
MIN.

OWARF-SHELL
4-PIN

BASE
JEDEC N2A4-26

92CM-470RS
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IP39
VACUUM PHOTOTUBE

WITH S-4 RESPONSE
Far applications critical as to leakoge
under Aigh-humidity conditions

The 1P39 is like the 929, except that the 1P39 has a maxi-
mum dark current of 0.005 uwa 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.

P—lndlcam a change.

iP40
GAS PHOTOTUBE

WiTH S-{1 RESPONSE
For applications critical as to leokage
under Aigh- humidity conditions

The 1P40 is like the 930, except that the 1P40 has a maxi—
mum dark current of 0,005 pa 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 hith

le-1ndicates a change.
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P41

GAS PHOTOTUBE

HEAD-ON TYPE WITH S~I RESPONSE

DATA

General:

Spectral Response « « « o o o o o o o

avelength of Maximum Response. . .
athode:

Sl gor (S0
8000 + 1000 angstroms

Shape........,.......~.~....Circular
Minimum diameters « o o o o o o 6 o s o s s o o o« 9/16"
Direct Interelectrode Capacitafice o o « « o « « » o « 1.8 puf
ximum Overall Length. « ¢« ¢ « « o « o ¢ o o o o« o« 2-1/16"
ximum Seated Length . o ¢ ¢ ¢ ¢ o o o o o ¢ o o @ 1-19/32"
Axial Distance from Bulb Top to Plane through
Periphery of Cathode Area . . + ¢ « + » o o » 5/16" % 3/32"
(i D ame ter MRS R S NS e i iite 1=13/16
untin TSE or Lot ot o ARSI
eight?Approx.).........-......... 0.3 oz
Bulbe « o o o o o o o P10 O o lok o on . «16
Bas€. « ¢ o s s s« SmaH—SheH Peewee 3-Pin (JETEC No A3—1)
Basing Pesignation for BOTTOM VIEW. . . o« o o « o « «
@
Pin 1-No Connec— Pin 2 —Ahode
tion Pin 3 -Cathode
0,
DIRECTION OF LIGHTS
INTO END OF BULB
Maximum Ratings, Absolute Values:
Rating I Rating II
ANODE-SUPPLY VOLTAGE
(DC or Peak AC) & . . + « o« 70 max. 90 max. volts
AVERAGE CATHODE- s
CURRENT DENSITY?, . . o o » 40 max. 20 max., pamplsaq.in.
AVERAGE CATHODE ¢ v
CURRENT®. « « o o o o « ¢ = 3 max. 1.5 max. pamp
AMBIENT TEMPERATURE . . . . . 100 max. 100 max. oC
Characteristics, htln 90 Volts on Anode:
o nw Nedian— Nox. e )
Sensitivity: LA ¢
Radiant, at
8000 angstroms. « « s « = 0.008 =  pamp/pwatt
Luminous:
At O CpSe « o s « a5 « 50 90 145  pamp/lumen
At 5000 CPS « ¢ o o o 0 = 77 - pamp/lumen
At 10000 CpS. « o o o & = 67 ~  pamp/lumen
Gas Amplification Factor. . - - 8.5
Anode Dark Current 2
at 259, o o 4 e 00 0 -~ e 0.1 pamp
9,‘:450. next page. < tndicates a change
2-57 - T3 B DATA
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IP4|
GAS PHOTOTUBE
inimum Circuit Values: 4 ’ 7
With anode-supply voltage of %90 or less 90 vg}_t‘x
DC Load Resistance: o
For dc currents above 2 g 2
1.5 pamp. v o v v o v v s s Ol min, - egohm)
For dc currents below d
LS5pamp. ... oL u e . 0 min. =1 “megohm,
i For dc currents above b %
lpamp, o 0 o 0 0w w e - 2.5 min. megohms;
For dc currents below
lpampe o o o's o v e v 0w - 0.1 min.  megol

o Averaged over any interval .of 30 seconds maximum,

b For conditions where the 1ight source is atungsten-filament lamp Oper—
ated at a rolor temperature of 2870 k. A dc anode supply of 90 volts
and a 1-megohm load resistor are used. For the O-cycle measurements, &
light input of 0.06 Jumen is used. For the 5000—- and 10000~-Ccycle measure=
ments, the light input is varied sinusoidally about a mean value of
0.015 lumen from zero to a maximum of twice the mean.

SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response

an

FREQUENCY-RESPONSE CHARACTERISTICS °
of Gas Phototubes

are shown at the front of this Section

PHOTO-
CATHODE |

o
6 MIN—Y
DIA. i
Te BuLB 1'%,
SMALL-SHELL \__ "I"

JETEC N2A3-I

3 w— |

2-57 o o ) ‘DATA
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AVERAGE ANODE CHARACTERISTICS
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Vacuum Phototﬁi)e

HEAD-ON TYPE WITH S-9 RESPONSE

DATA

General:
Spectral Response. . . . . . 51T 4 ORORT —m w7 DaCar s
Wavelength of Maximum Response . . . . . 4800 + 500 angstroms
Cathode, Semitransparent: -

Shape. « « o o « » o+ P I e . « Circular

Window:

Area . v v v v 4 v b oa e e s e s e s o o« 0.03sq. in.
Minimum diameter . . . « « « « o « - . 3 T 0.19"
Direct interelectrode Capacitance. . . . + « « « « « 1.9 puf
Maximum Overall Length . . . . . . . . . .. 1-11/32" + 1/16"
Maximum Diameter . . . . . o 38ka .- sl Bage t- 1/4"
Operating POoSition « v o o o o o o s o o o » » o « o a = « Any
Weight {Approx.} . . « + v o ¢ v v o o . e S
Bulb . . . . .. ) OB K ol s Aseno el » - T2
Terminal Diagram {See Dimensional Outlime) . . . . . . . 24T =
S
Small End: Arode Large End: Cathode
Lengt
RESTS & BT

Maximum Ratings, Absolute-Naximum Values: -

ANODE-SUPPLY VOLTAGE (DC or PEAK AC) . 180 max. volts
AVERAGE CATHODE-CURRENT DENSITY® . . . 25 max. wpa/sq. in.
AVERAGE CATHODE CURRENT® . . . . . . . 0.4 max. ua
AMBIENT TEMPERATURE. « « ¢ ¢ & o o o & 75 max. b

Characteristics: -

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

Nin. Nedian Nax.
Sensitivity:

_ Radiant, at 4800 angstroms . — 0.025 - ﬁ@ﬁb\'
Luminous®™. . . . . .. e .. 20 37 70 wa/lumen
Anode Dark Current at 25° C. . - - 0.005 ua

L4 Averaged over any interval of 30 seconds maximum.

# For conditions where the light source is a tungsten-filament 1amp
operated a color temperature of 2870° K. The supply voltage is 180
volts, the 1oad 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



1 P42

OPERATING CONSIDERATIONS

Exposure to intense illumination, such as dlrect sunlight,
may decrease the sensitivity of the 1P42 even though no
voltage is applied to the tube. The magnitude and duration
of the decrease depend on the {ength of the exposure.

Shielding of the IP42 and its leads to the ampiifier is
recommended when ampl!ifier gain !s high or when the phototube
load resistance Is high. Whenever frequency response is
important ina phototube circuit, the leads from the phototube
to the amplifier should be made short so as to minimize
capacitance shunting of the phototube load. It is important
that insulation of associated circult 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.
=5 l WINDOW DIA.
l »
MAX A -—‘ l-— " MAX. DIA.
¥ l—.220"2.004"
' MIN, | DIA.
CATHODE
W ” TERMINAL
1 P73
»
t kg
13552 s ANODE
Ys2tla2 TERMINAL
v +.003”
140" e 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 0.24|"-DIAMETER CIRCLE CONCENTRIC WITH
THE LONGITUDINAL AXIS OF THE CATHODE TERMINAL.

92CS-679IR2

-~ |ndicates a change.

RAD!IO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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868

Gas Phototube

SIDE-ON TYPE HAVING S-| RESPONSE
DATA

@eneral:
Spectral Response. . . P T U — 51
Wavelength of Maximum Response .+ + . 8000t 1000 angstroms
Cathode:

Shape. . . . . .. .. e w e »Vs Semcyllndrlcal
Minimum projected length‘ ........ s o] hx Gt 1AR
Minimum projected width® . . . . . . . .. SRR o/ 8
Direct Interelectrode Capamtance {Approx.}. . . . « . 3 uuf
Maximum Overall Length . . . . . . e wmH .. . 4-1/8"
Maximum Seated Length. . . . . . . .. T OB 5 Bl 3-1/2"
Seated Length to Center of Cathode-. . . . . 2-1/8" t 3/32"
Maximum Diameter . . . . . . . ¢« ¢ o o ¢ o . .. .« . . 1-1/8"
Operating Position . . . . . Ll cm mR: cF@E b - Any
Weight (Approx } . . . . . . .. J.t Jops . o2 ! . 1.1 oz
Bulb . . . ... 6”8 6 00000000000 000000 8
Socket . . .. . .. Amphenol No. 77-MIP—4—T or equivalent -
Base . . . . .. Dwarf-Shell Small 4-Pin (JEDEC No. A4—26)<-
Basing Designatnon for BOTTOM VIEW . . . . . . .. ... \
2) ©) ‘
Pin 1-No Connection Pin 3—No Connection
Pin 2 - Anode Pin 4 — Photocathode
® O

DIRECTION OF RADIATION

Maximum Ratings, Absolute-Naximum Values: -

Rating 1 Rating 13
ANODE-SUPPLY VOLTAGE

{DC or Peak ACJ. . . 80 max. 100 max. volts
AVERAGE CATHODE—CURRENT
DENSITY® . . . . .. . 50 max. 25 max. palsq. in.
AVERAGE CATHODE CURRENT' 10 max. 5 max. pa
AMBIENT TEMPERATURE. . . . . 100 max. 100 max. oc
Characteristics: =
With an anode-supply voltage of go I L

volts unless otherwise specified
Nin. Nedian Nax.

Sensitivity:
Radiant, at 8000 angstroms . . - 0.0084 ~ amwp/watt
Luminous:©
At Ocps . .. ... .on - N 90 145 ua/lumen
At 5000 cps. . . . . . . . . - 77 - ua/lumen
At 10000 cps . . . « 0 2 67 - uwa/lumen
Gas Amplification Factord. . . . - - 8
Anode Dark Current at 250 C. . . - - 0.1 pa

- Indicates a change.

—

RADIO CORPORATION OF AMERICA OATA
Electron Tube Division Harrison, N. L 3-61



868

Minimum Circuit Values:
With an anode-supply

voltage of 8o or less 100 volts

DC Load Resistance:

For dc currents above
Stua. « o oo .. - mE « » 0.1 min. - megohm

......... ar 0 min. - megohms

.......... 8% - 2.5 min. megohms

Bguay . A8 -EEE S o ® - 0.1 min.  megohm

on plane perpendicular to Indicated direction of Incident radlation.
Averaged over any interval of 30 seconds maximum.

For conditlons whera the 1ight source {s a tungsten-filament lamp
operated at a color temperature of 2870° K A dc anoda supply voltara
of 90 volts and a 1-megohm load resistor are used. For the 0-cycle
measurement, a 1ight Input of 0.1 lumen is used. For tha5000- and
10,000-cycle measurements, the 1ight input Is varied slnusoidally
about almaun value of 0.015 lumen from zero to & maximum of twice the
mean value.

The ratlo of luminous sensitivity at an anode supply voltage of 90
volts to luminous sensitivity at an anode supply voltage of 25 volis.
in each case, sensitivity Is obtained under conditlions where the light
sour%e is a tungsten-filament lamp oparated at a color temperature of
2870° k, the light tnput 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

DIMENS!ONAL OUTLINE
shown under Type |P37 also applies to the 868

AVERAGE-ANODE-CHARACTERISTICS CURYE
shown under Type IPW| also applies to the 868

— —— =

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



917
VACUUM PHOTOTUBE

|
|
|
|
g’ LOW-LEAKAGE TYPE WITH ANODE-TERMINAL LAP AND U-| RESPONSE

For light-measuring and relay applications
DATA

General:

; Spectral Response. « « « « « « ¢ « & TrTe . 51
Wavelength of Maximum Response . . . « 8000 1+ 1000 angstroms
Cathode:

Shape. . . . . e e oo s o s s +Semicylindrical
| Minimum prOJected 1ength ..... Belss sad 1-9/16"
| Minimum projected width® . . . + ¢« « & ¢ v ¢« o o . . . 5/8"
Direct Intere{ectrode Capacitance. » . v v o o » .+ & 2.2 uuf]
Maximum Overall length . . . . . . . . ¢ oo o o . & 4-7/16"
Seated Llength. . . . . . .. . .. ¢ we . . 311/16" 1+ 1/8"
Seated length to Center of Cathode « « « + » « 2-1/8" ¢ 3/32"
j [Maximum Diameter . . . . . . . . el o 8 Bt e B 1-1/8"
Mounting Position. « o o o ¢ & ¢ @ @ o o o o« o s o s s = Any]
Weight (Approxal &is s K B w8 S wrl = = o e gene 1.1 of =
Bulb . i weou mowd g E B @ 6 O it Lok T-8

Pin 1-No Connec— 9 Q Pin 3-No Cofhnec—
tion tion

Pin 2=No Connec— Pin 4 - Cathode
tion Q) (2 Lap — Anode

DIRECTION OF LIGHT

|Maximum Ratings, Absolute Values:

| ANODE-SUPPLY VOLTAGE (DC or Peak ACJ . 500 max. volts|
‘ AVERAGE CATHODE-CURRENT DENSITYC . , . 30 max. wamp/sq.in.|-=-
| - AVERAGE CATHODE CURRENTC® , . ., . . . . 10 max. pamp|
1 AMBIENT TEMPERATURE. . « . . . « .« . « 100 max. oc

Characteristics, At 250 Volts on Anode:
Min. MNediap Nox.
‘ Sensitivity:

l | Radiant, at
| 8000 angstroms— ++ — — - 0.0018 - pamp/pwatt| e
; (:'.3 Luminousd . . . . 4 « 12 20 40 wamp /T ume -
| & |Anode Dark Current
AtI25 0TI - - 0.005 pamp
|
| * 0n plane perpendicular to Indicated direction of incident 1ight,
O averaged over any interval of 30 seconds maximum.
| A For conditions where the 1i ht source ns a tungstén-filament lamp operated:
: at acolor temperature of dc anode supply of 250 volts, a 1-
‘ 7 megohm load resistor, and a Inght mput of 0.4 Jumen are used.
‘_u' SPECTRAL-SENSITIVITY CHARACTERISTIC
of Phototube having S-1 Response
is shown at front of this Section
--Indicates & change.
10-56 TUBE DIVISION DATA

RADIO C OF AMERICA, NEw JERSEY



917
VACUUM PHOTOTUBE

SMALL CAP | |
JETEC N2CI-{ ‘16
MAX,
PHOTO-
CATHODE qz—k
—re="
1 [}
: ]
I | o
» |1 | 3y
t%g | +—-+ E
| MIN. |} ! by
| P
‘ L « Tag ;
S/ 1~ MA
(Y 2 Y Xe
1 T8 BULBﬂ MIN. ) L
t ¥,
| DWARF -SHELL
SMALL 4-PIN b
| BASE
‘ JETEC N2A4-2,
| U -
‘ b— § g
1 A MAX, PHOTO-
‘ ‘ 3 CATHODE
\ o z) .
\
1 92CS-4359R6
|
|
|
CE-4359R6
‘ 10-56 TUsE G 3
RADIO C OF AMERICA, NEW JERSEY
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918

Gas Phototube

$IDE-ON TYPE HAVING S-| RESPONSE
DATA

General:
Spectral Response. . . . . . D TR ¢ PRy O
Wavelength of Maximum Response .+ . . 8000t 1000 angstroms
Cathode:

Shape. . . . . . . . "ROR AR O30 Semlcyllndrlcal
Minimum projected length‘ TE T O Oe E e 1-1/4"
Minimum proilected width®* . 1 15! wLivse ne ! 5/8"
Direct I[nterelectrode Capacntance {Approx.}. . . « . . 3 uuf
Maximum Overall Length . . . . . . E DA O . 4-1/8"
Maximum Seated Length. . . . . . . = Bs . 3-1/2"
Seated Length to Center of Cathode ..... 2~1/8‘I + 3/32"
Maximum Diameter . . . S mmn . 1-1/8"
Operatiing Posiiition . e ¢ & v crE e s BawE = & - & - Any
Weight (Approx.) . 1.1 oz=
EWI® 6 0 6 0 © 0,0 0 0 0 6 000 0000000 G OO0 O T8
Socket . . . . . . « . Amphenol No.77-MIP—4-T, or equivalent=
Base . . . . . - Dwarf-Shell Small 4-Pin (JEDEC No. A4—26)o-
Basmg Deslgnatlon for BOTTOM VIEW . . . . . . .. . ..
@) ©)
Pin 1-No Connection Pin'3-No Connection
Pin 2-Anode Pin 4 - Photocathode
0 @

DIRECTION OF RADIATION

Maximum Ratings, Absolute-Naximum Values:

Rating 1 Rating a1
ANODE-SUPPLY VOLTAGE

(DC or Peak AC). . . . . . 70 max. 90 max. volts
AVERAGE CATHODE-CURRENT
DENSITY® . . . . ... .. 50 max. 25 max. pa/sq. in.

AVERAGE CATHODE CURRENT® . . 10 max. 5 max.
AMBIENT TEMPERATURE. . . . . 100 max. 100 max.
Characteristics:

¥ith en anode-supply voltage of 9o
—volts unless otherwise specified -
Nin. Nedian Nax.

Sensitivity:
Radiant, at 8000 angstroms . . -— 0.014 -  amp/watt
Luminous:®©
At Oicps . . . .® . mop - 120 150 220 pua/lumen
At 5000 cps. . & - & sk R 120 - pal/lumen
At 10000 cps » . . . . . . . - 105 -  ual/lumen
Gas Amplification Factord. . - - 10.5
Anode Dark Current at 25° C Lo - 0.1 pa

== {ndicates a change.

RADIO CORPORATION OF AMERICA DATA |
Electron Tube Division Harrison, N. 1. 3-61



918

Minimum Circuit Values:
With an anode-supply

voltage of 20 ar less 9o volts
DC Load Resistance:

For dc currents above

B o adaoaolds « « 0.1 min. - megohm
For dc currents below
Spa. . ... L. 16 B 0 min. - megohms
For dc currents above
b o oeano o g o S R 2.5 min. megohms
For dc currents below
" P . - 0.1 min.  megohm

On plane perpendicular to Indicated direction of Incident radiatlon.
Averaged over any Interval of 30 seconds maximum,

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

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

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

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

O IMENS1ONAL OUTLINE
shown under Type |P37 also applies to the 918

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

919
| VACUUM PHOTOTUBE

LOW-—LEAKAGE TYPE WITH CATHODE-~TERMINAL CAP AND S—I RESPONSE
For light-measuring and relay applications

! The 919 is t.la‘e same as the 917 except for the following|
| item:
General:
Base . . . o » . . . Dwarf-Shell Small 4-Pin {JETEC WNe. M—26)
Basing Desngnatron for BOTTOM VIEW . . . . . . . . .
Pin 1 — No Connec— @) © Pin 4 — No Connec-
| tion tion
| ;in 2 - Anode €ap — Cathode
| in 3 — No Connet—
‘ tion o T @
| DIRECTION OF LIGHT

1556 TUBE DIVISION
RADIO OF AMERICA, NEW JERSEY.

DATA







920

| Gas Phototube

\

| SIDE-ON, TWIN-UNIT TYPE HAVING S-1 RESPONSE

| DATA

} General:

Specitrall Responselo @ el G £ R ki by n it L0 3 o S-1

i Wavelength of Maximum Response. . . . . 8000 + 1000 angstroms

| Cathode (Each):
Shape . . . . . ... ... .. « + . . QuarterCylindrical

‘ Minimum projected length® . . . . . . . . .. ... 1-3/16"

Minimum projected width®. . . . . . ., ., .. .. .. 1/4"

| Direct Interelectrode Capacitances (Approx.):

; Cathode to cathode® . . . . . . . . ... .. o - 3 1.8 uf

| Cathodetoanodec.............;...1.6;‘,uf

Anode to anode . . . . . ... ... ... e ov . 0.4 puf e
Maximum Overall Length. . . . . . .. ... .. oo . 47
Maximum Seated length . . . . . . . o € - @ 3-3/8"

1 Seated Length to Center of Cathodes ..... 278 & 3/32"
Maximum Diameter. . . . . . Al b e, .. 1-3/16"
Operatling PoSiHIRRE o B sa mre - - B0 Bie b ad T e, Any
Wellght (ApphdEokie S o - B Bae GE e s o b 1.1 0z =
EalSs o5’ a1 B 8 8 c B8 0 e b e e BB e g, 19

| Socket. . . . . .. » « Amphenol No.77-M1P—4-T, or equivalent =

| Base: i e S et ~Smail -Shell Small 4—P|n(JEDEC No. A4—5)

Basing Designation for BOTTOM VIEW. . . . . . .. . . .
@ (3
Pin 1- Photo— Pin 3 - Anode of
cathode of Unit No.1
Unit No.2 Pin 4 - Photo-
Pin 2 - Anode of cathode of
Unit No.2 o o Unit No.1
DIRECTION OF RADIATION
Meximum Ratings, Absolute-Noximum Values: -
Values are for Each Unit
Rating I Rating II
| ANODE-SUPPLY VOLTAGE
(OC or Peak AC) . - . 70 max. 90 max. volts
AVERAGE C ATHOD€—CURRENT = - =
DENSITYS. . . . ... ... 30 max. 15 max. pua/sq.in.
VERAGE CATHODE CURRENTS. . . 4 max. 2 max. aa
AMBIENT TEMPERATURE . . , . . 100 max. 100 max. oc
-~ Indicates a change.
r—— .

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



-~ Characteristics:

Values are for each unit with an
anode-supply voltage of go volts
unless otherwise specified
Min. Nedian MKax.
Sensitivity:
Radiant, at 8000 angstroms. . -~ 0.0084 -~  amp/watt

% Luminous:

3 At Ocosy . poadllios ¢den 30 100 175 wpa/lumen
ARIS0CORCPSI AN ook & 85 = ual/lumen
At 10000 cps. . . . . . . . - 74 - uallumen

Ratio of Luminous Sensitivities
{Unit No.1 to Unit No.2). . . 0.5 1.15 2.0
Gas Amplification Factor® . . . - - 9
Anode Dark Current at 252 € . . - - 0.1 pa
Minimum Circuit Values:
Values are for Each Unit
With an anode-supply

voltage of 70 or less 9o volts
DC Load Resistance:
For dc currents above 2 pa. . 0.1 min. - megohm
For dc currents below 2 ua. . 0 min. - megohm
For dc currents above 1 ua. . - 2.5 min. megohms
For dc currents below 1 pa. . - 0.1 min,  megohm
% on plane perpendicular to indicated directton of incident radiation.
b witn anodes grounded.
€ Each unit, with other unit grounded.
4 yith cathodes grounded.
; Averaged over any interval of 30 seconds maximum.

For conditions where the tight soyrce isatungsten-filament lamp opera-
ted at acolor temperatureof 2870° K. A dc anode supply of 90 volts and
a 1-megohm load resistor are used. For the 0-cycle measurement, a light
input of 0.04 lumen isused. For the 5000- and 10000-cycle measurements,
the light input isvaried sinusoidally about amean value of 0.015 Jumen
from zero to a maximum of twice the mean value.

9 The ratioof luminous sensitivity at an anode-supply voltage of 90 volts
to luminous sensitivity at an anode-Supply voltageof 25 volts. In each
case, sensitivity isobtained under conditions where the light sgurce is
a tungsten-filament l1amp operated at acolor temperature of 2870° K, the
Vight input is 0.04 lumen, and the 1oad resistor has a value of 1 megohm.

SPECTRAL-SENS ITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-| RESPORSE

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

D IMENSIONAL OUTLINE
shown under Type 5584 also applies to the 920

== Indicates a change.

B — e —

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



920

AVERAGE ANODE CHARACTERISTICS
Each Unit

LIGHT SOURCE IS A TUNGSTEN —FILAMENT I
LAMP OPERATED AT COLOR TEMPERATURE
Of 2870° K.
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92zl
GAS PHOTOTUBE

CARTRIDGE TYPE WITH S-| RESPONSE

% For relay applicationg
DATA
General:
Spectral ReSPoNSE. « « o » = o o ¢ o o s s v o o o o o o O
Wavelength of Maximum Response . . . . 8000 + 1000 angstroms

Cathode:

4 Shape..............
Minimum projected length Aol
Minimum projected width® . . . .

Direct Interelectrode Capacitance.

Overall Length . . « ¢« ¢« ¢ ¢ ¢ &« &

Seated Length. . . . .

. Semicyl indrical
s /BII
Length from Center of Useful Cathode réa
e)
e

AT o Vi
N 7T
1-21/32" &+ 1/16"
1-13/32" + 1/32"

e s s s o »
s s s e s .
T B

)| to Plane A-A’ (See Dimensional Outlin
Maximum Diameter « « o « o o ¢ o o & |
Weight (Approxe) « o ¢ o o o o o & & i s s o o 0.4 0Z)=
Mounting Position . « « « s ¢ o & & e e« s s s ANy
Terminals: -

Recessed Cap o « o % o o o o o o & . JETEC No.J1-23

Protruding Cap s « o waw ete.0ie's o o« JETEC No.J1-24
Basing Designation « » eaiaiios o = o5 o o e o s o oo 2AQe

. 11/16" + 1/16"
.890"

A e s w.Ire s 8 e s o»
.

. ¢ o s »

. e v .

. w s
.
s
.

Recessed]| , - " Protrudi ng} :
Cap }Anode Cap . Cathode

Maximum Ratings, Absolute Values:

ANODE-SUPPLY VOLTAGE (DC or Peak AC) . » 90 max. volts|
~ |AVERAGE CATHODE-CURRENT DENSITY® . . , , 30 max. pamp/sq.in.-=
AVERAGE CATHODE CURRENT® . . . . o} o » -3 max. pampt
AMBIENT TEMPERATURE. . . + « & « v'e o « 100 max. oc

Characteristics, At go° Volts on Anode:
Hm Hcdiau L

oy - el =

—Sensitivityr = -~
Radiant, at
8000 angstroms ide - 0.012 - pamp/ pwatt| e
Luminous:
At 0 cpS e o o o o o 75 135 205 pamp/ 1 umen
At 5000 cps. « . o - 119 - pamp/ 1umen
At 10000 CpS « « o « -~ 108 - uamp/1umen
Gas Ampl ification Factor. - - 10

Anode Dark Current
O at 250CLN e e = - - 0.01 M#

* on plane perpendiculsr to indicated direction of Incident Vight.

0,4; see next page. - Indicates a change,

DATA

12-56 TUBE DIVISION
RADIO OF AMERICA, NEW JEASEY




921
GAS PHOTOTUBE
)
Minimum Circuit Values: [
With anode-supply voltage of 70 or less 90 volt
DC Load Resistance:
For dc currents above
3pamp o o . . w0 e s 0.1 min. - megohi
For dc currents below —
BLAMD . v e . . e e s oe . 0 min. - megohmf
For dc currents above
AT | O T - 2.5 min. megohm
For dc currents below ;
28 aamp e s e - 0.1 min. megohm

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

4 For conditions where the 1ight source isatungsten~filament lamp oper=
ated at a color temperature of 28700k, A dc anode supply of 90 volts
and a 1-megohm load resistor are used, For the 0-cycle measurements, a
Tight input 0f0.1 Jumen isused. For the 5000~ and 10000—cycle measure—
ments, the light input is varied sinusoldally 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
d

an
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 530

.8'90"MAX.~~
6 R 2"
+406"£.010"
L ANODE )
TERMINAL CAP "N
: JETEC NeJi-23
| _PHOTO-
‘ I | CATHODE
] —_—
‘ 0 [
2l/|6 '-—h:zN.—-‘ M"N. thig' i
L ET M e
i e
: A aA—t l 0
- »
PHOTOCATHODE : =1417£.047
23752010

TERMINAL CAP
JETEC N2 JI-24

DIRECTION
OF LIGHT

A-K=PLANE PERPENDICULAR
TO AXIS OF TuBE 92CM-4789RS

|
i . T DATA

12-56

RADIO OF AMERICA, NEW JERSEY




922
VACUUM PHOTOTUBE

CARTRIDGE TYPE WITH S-1 RESPONSE
. For relay applications

DATA

General:

Spectral Response . . « « v v v 4+ 4 . . S-1
avelength of Maximum Response. 5 o 8000 + 1000 angstroms
Cathode:

Shapel . LB . ... L et O o b k& Setmcyllndrlca]

Minimum projected Iength TE Ll .. .. 5/8"

Minimum projected width®. « . « &« ¢ ¢ v ¢ s « o o o o 1/2"
Direct Interelectrode Capacutance. O T
Overall length. . . . . . . . ..« 1-21/32" + 1/32" ~ 1/16"
Seated length . . . . . .. . .. ... .. 1-13/32" +1/32"
Length from Center of Useful Cathode Area

to Plane A-A' (See Dimensional OutlnleJ .. 11716" % 1716"
Maximum Diameter. « . « . vau & ® e e« s« » . 0.890"
Mountquosntlon...... ..... ...‘......Any
Weight (ApproxX.)e « ¢ o o ¢ = o s ¢ s o o s s s oo o« 0.402
Terminals:

Recessed Caps + o « s o s o o o « 0w« « + ~JETEC No.J1-23

Rrotiruding/fCape wx o e s ohe &2 & v o« o« JETEC No.J1-24
fBasing Designation. . . . . . . . . oot e v a0 .. .. 240
! RECESSE

Recessed Protruding ")

e Anode Cao } Cathode

ITRUDING
DIRECTION OF LIGHT?
INTO CONCA WVE SIDE

OF CATHODE

Maxlmuln Ratings, Absolute Values

ANODE-SUPPLY VOLTAGE (OC or Peak AC). 500 max. volts
AVERAGE CATHODE-CURRENT DENSITYC, ., . 30 max. pamp/sg.in.
AVERAGE CATHODE CURRENT®. . . . . . . 5 max. uamp
AMBIENT TEMPERATURE . . . . . . . . 100 max. ¢
Characteristics, At 250 Volts on 4node:
- u . Kn _iedim Vﬁaf.

Sensitivity: T

Radiant, at .
8000 angstroms .. - 0.0018 - pamp/pwatt

Anode Dark Current
ati252C I - - 0.005

* on plane perpendicular to indicated direction of Incident 1ight.
° Averaged over any interval of 30 seconds maximum,

For conditions where the light sour%e is a tungsten—filament lamp ore
ated at a color temperature of 2870 A dc anode supply of 250|vo
a 1-megohm load resistor, and a liym input of 0.1 lumen are used

Luminous” . . p @ 10 20 40 pamp/]ume]

% |ndicates a change.

- .
15-56 — DATA

RADIO € OF AMERICA, TSON, NEW JERSEY

it



922
VACUUM PHOTOTUBE

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

AVERAGE ANODE CHARACTERISTICS
for Type 922 are the same as those shown for Type 817

‘-—-890 MA

Yo Re —nz"
+380"1.0047|- _'f =" 06"+.010"
188" 1.015% | I e

| ANODE
] TERMINAL
3

AP
JETE% NeJI-23

W TV PHOT

"3 0 : —T/CATH(?DE

21, % 32| o b

} !/32 ), *|t .,,—f“l 5 T
S tlaa |1 a7 Lt |MIN. e

+Y5, PO
”
-he e
A R A’——'—l
L Va
- - v -
| PHOTOCATHODE 44172.047°
TERMINAL -~ 375"+.010
[ CAP
JETEC N2JI-24 {
DIRECTION -
OF LIGHT .oa&.ons'
‘ 1 I
L H 375" £.010"
\\ ’l _:l‘ {22
‘ 12" ~L -
DIA.
® " 031" 018"
890" MA X+
A—A—PLANE PERPENDICULAR
© AXIS OF TUBE
‘ 92CM-48I8RS
|
10-56 DATA

DIVISION
RARIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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923

GAS PHOTOTUBE

WiTH S- 1 RESPONSE

DATA
Seneral:

Spectral Response . « .« + « « o .
Wavelength of Maximum Response. .
Cat hode:

Minimum Projected Length® . . .

Minimum Projected Width®. . . .
Direct !Interelectrode Capacitance
Maximum Overall Length. . . . . .
Maximum Seated Length . . . .
Seated length to Center of Cathode
Maximum Diameter. ¢\ . . « « «

< Indicates a change.

Shape o o wnis s o ok b ® P

ent Tight,

AUGUST 15, 1947 TUBE DEPARTMENT

RADIO OF AMEFICA,

DATA



923

GAS PHOTOTUBE

— |3/|6MAX. o=

r_\ e
L
CATHODE —| -4 2'%¢
i MAX.
T9 BULB—»] J‘-—, N
SgMIN |32
k r
t3/3z
SMALL-SHELL R
SMALL 2-PIN_| Iy
BASE MAX.
1
CATHOOE
BOTTOM VIEW
92CM-4788R3
AUGUST 15, 1947 TUBE DEPARTMENT CE-4788R3
[ehevo) OF AMERICA, L ¥ ]




925

Vacuum Phototube

SIDE-ON TYPE HAVING S-1 RESPONSE
DATA

General:
Spectral Response. « . « o o o & o « s 3 .51
Wavelength of Maximum Respanse =i ._m 1 1000 ang_t roms
Cathode:

Shape . . . . . 4. v@ .« B % a + « .« o oSemicylindrical
Minimum projected length®. . . . . ssm med . W
Minimum projected width® . . . . . . . .. wAlde o 5/8"
Direct Interelectrode Capacitance (Apprax.}. . . . . 1.6 uuf
Maximum Overall Length . . . . . . a 2 ek B G - - 125578
Maximum Seated Length. . . . . . . a @ .. 2-1/16"

Seated Length to Center of Cathode . . . . . 1-13/32" & 3/32"
Maxmuleameter.................. 1-9/32"

Opelratiing Posiitiiont & m e - BEE T ok & %o - - b . Any
welight! (Appiex A e & o S A B U E 5 3dc e 1 kb 0.8 oz=
ilBuc 0 0 050 0 0 0 0 4% " O 0wz ro g0 Den oI Gma o O T9
Geeket « e ¢ I G P By o Cinch No.8JM-1, or equivalent=

Base . . . . . .Intermediate-Shell Octal 5-Pin, Arrangement 1
{JEDEC Group 1, No.B5-10)
Basing Designation for BOTTOM VIEW . . . . . . . . . . . 3

DIRECTION Of RADIATION
@4
Pin 1-No Internal Pin 4 - Anode
Connection (6) Pin 6 ~No Internat
Pin 2-No internal Connection
Connection Pin 8- Photocathode

@
ORIO

Maximum Ratings, dbsolute-Naximum Values:
ANODE-SUPPLY VOLTAGE

(DC or Peak AC). . . . . . .., .. « « 250 max. volts
AVERAGE CATHODE-CURRENT DENSITY® . . . . 30 max. palsq.in.
AVERAGE CATHODE CURRENT® _ . . . . . .. 5 max. ua
AMBIENT TEMPERATURE. . o . . . . . . o . 100 max. =

~ Characteristics: - - = — s

With an anode-supply voltage of 250 volts
Nin. Nedian Nax,
Sensitivity:

Radiant, at 8000 angstroms. . -  0.0019 - amp/watt
LuminousS. - .+ « . . . . 12 20 40  pa/lumen
Anode Dark Current at 259 S ¥ - 0.0125 ua

-~ Indicates a change.

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



Y A -1

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

€ For conditions where the 1ight source is a tungsten-filtament 1amp operated
at acolor temperature of 28700 X. A i-wmegohm load resistor and alight
input of 0.1 tumen are used.

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

| 3 MAX~]
DiA.

o /g PHOTO=

T9 BULB— | M.N_ol Zacaiele

=

i 2Yy
(E .
346 MIN. —i- T & ?x.
- 1
B o
BASE 1'%, %

JEDEC GROUP |

A GO e MAX.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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e dl L F . W

O CARTRIDGE TYPE WITH S-3 RESPONSE

Re‘é::sed} Anode P"gl;ud i ng},Cathode
DIRECTION OF LIGHTE.
WNTO C €
OF CATHODE
Max imum Ratings, Absolute Values:
ANODE-SUPPLY VOLTAGE (DC or Peak AC} . . 500 max. volts
O AVERAGE CATHODE—CURRENT DENSITYC . . . . 30 max. uaMp/sq.in.
AVERAGE CATHODE CURRENT® . . . . . . . . 5 max. pamg
AMBIENT TEMPERATURE. . . « +» + « « + » » 100 max. oc

O

OCathode:

- Shape: meamoam-an-a o e o ER R s .Semicylindrical
Minimum projected length®. < « « ¢ o ¢« o o s e o + = - 7/8"
Minimum projected width® . . . . v v ¢ v & 0 s & . . . 1/2"

Direct Interelectrode Capacitance., « « « « « « « o « o 1 puf
Overall length . . . . . . . . e e e e e . 121732 £ 1/16"
Seated length. . . . . . . . . ... . s o s $213/32" 4+ 1/32Y

6 Length from Center of Useful Cathode Area

to Plane A-A' (See Dimensional Outlind. . . . 11/16" t 1/16"
Maximum Diameter . . . . . + = ¢ o« - - o e s 0-890"
Weight (Approx.}) « « « v v s o v v o+ & 2 B e e d BI04 o
Mounting PoSition. « « « s o s o b s o o s = o s o = = & Any]
Terminals:

Recessed Cap + = » o s s o o s + & » + « o+« JETEC No.J1-23

%ensitivity:
O Radiant, at

VACUUM PHOTOTUBE

For colorimetric applications
DATA

General:
Spectral Response, « « o s o o 5 o a o o 4 o o s

Protruding €ap . « « « o « o 4 o s o o« o - « JETEC No.J1-24
BasingDesignation..._..n........_.....ZAQ

Characteristics, At 250 Volts on Anode:
Nin. Nedian  Nax.

-

4200 angstroms . . . . . - 0.0018 - pamp/uwatt

Luminous4. . . . . T 4 6.5 15  pamp/lumen
Anode Dark Current

at 25°C. . . . . o6 eme = - 0.005 pampt

* on plane perpendicular to indicated direction of Incident 1ight.
O aAveragéd over any interval of 30 seconds maximum.

A tor conditions where the light source is a tungstea—filament lamp oper~
ated at acolor temperature of 28700K, A dc anode supply of 250 volts,
a i-megohm load resistor, and a light input of 0.1 lumen are used.

- [ndicates a change.

DATA

12-5 TUBE DIVISION
RADIO C OF AMERICA, NEW JERSEY

. e ... 53
Wavelength of Maximum Response . . . . &200 ¥ 1000 angstromg




926
VACUUM PHOTOTUBE

ki
DIMENS |ONAL OUTLINE ﬁ
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
(
AVERAGE ANODE CHARACTERISTICS
: Q
f o
: Iy
8
ag 9
H
L HH S
L " (7Y
1 e
i 3
FH >
H ” e
i £ <
_ 8
I
41 1 1 ]
MH_ Q
°
gasist :
g < o - u.o
ANODE MICROAMPERES

.—Cme_<—m_OZ ONﬁg’ONOOIJ
RADIO CORPORATION OF AMERICA, MARRISON, NEW JERSSY —_



927

Gas Phototube

SIDE-ON TYPE HAVING S-) RESPONSE

DATA
General:

Spectral Response . . . den 0 - osD © $-1
gavglength of Maximum Response. . . 8000 + 1000 angst roms
athode:

Shape . . . . ... .. v s s s o s o« » Semicylindrical
Minimum projected length‘ .......... .. . 11/16"
Minimum projected width®. . . . . Ime g - 76"
Direct interelectrode Capacitance (Approx ) v e o o 2 ppf
Maximum Overall Length. . . . . s = P p— 2—13/32"
Maximum Seated Length . . . . . . . 8B oK e 1156
Seated Length to Center of Cathode. . . . . . 1-1/4" & 3/32"
Maximum Diameter. . . . . . . . . . . e e o s e .. . 0.669"

Operating Position. « « « « v ¢ v s v o s o s o o s o . » Any
Weight (Apprioxcgle & e ol @ ool B Som it & . s n 0.3 oz
BUIBE e e R . . .T5-1/4
Socket. e s o o o+« « . .Amphenol No.7853S-T, or equivalent =
Base. . . .. ... .Small-Shell Peewee 3-Pin (JEDEC No. A3—1)
Basing Designation for BOTTOM VIEW. . . . . 50000 0

DIRECTION OF RADIATION

O,

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

0 O

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

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

DENSITYP, . . . . .+ 60 max. 30 max. pal/sq.in.
AVERAGE CATHODE CURRENT®. . . 4 max. 2 max. pa
AMBIENT TEMPERATURE . . . . . I00 max. 100 max. ¢
Characteristics: —

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

-—indlcates a change.

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



Nin. MNedian KNax.

Lumi nous: €
| ALOCPS. » + o oo o es T8 125 185 ual/lumen
At 5000 cpS « + v a4 4 - 110 - ual/lumen
At 10000 cpse » » o o o - 100 - pal/lumen
| Gas Amplification Factord . . - - 10
~ Anode Dark Current at 25° C . - - 0.1 pa
Minimum Circuit Values:
| With an anode-supply voltage of 7o or less 9o volts
~ DC Load Resistance:
| For dc currents above 2 pa. 0.1 min. - megohm
For dc currents below 2 ua. 0 min. - megohm
For dc currents above 1 pa. - 2.5 min. megohms
For dc currents below 1 ua. - 0.1 min,  megohm
% on plane perpendicular to Indicated direction of radiation.
: Averaged over any Interval of 30 seconds maximum.

For condltlons where the thl source 1s a tungsten—filament lamp
operated at a color temperature of 28700 K. A dc anode supply of
90 volts and a i-megohm load res|stor are used. For the O-cycle
measurement, a light Input of 0.1 lumen |s used. For the 5000- and
10000-cycle measurements, the light Input Is varied sinusoldally about
a mean value of 0.015 lumen from zero toamaximumof twice the mean value.

The ratio of tuminous sensitlivity at an anoue—supﬁﬂy voltage of 90 volts

to luminous sensitivity at an anode-supply voltage of 25 volts. 1In

each case, sensitivity Is obtained under conditlons whare the light
‘ source |s a tungsten-filament Yamp operated at a color temperature of

28700 K, the 10ght [nput Is 0.1 tumen, and the load resistor has a
‘ value of 1 megohm.
|

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

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

e —— e = — e e

; RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.
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927

AVERAGE ANODE CHARACTERISTICS

LIGHT SOURCE IS A TUNGSTEN—FILAMENT

LAMP OPERATED AT COLOR TEMPERATURE

OF 2870° K,

THT TIT
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RADIO CORPORATION OF AMERICA (¥
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\
Vacuum Phototube
|
i SIDE-ON TYPE HAVING S-4 RESPONSE
: DATA
} General:
| Spectral ReSPONSE. « & v v v 4 v 2 0 e e o o s 2 o » o « .54
|15 Wavelength of Maximum Response . . . . . 4000 z 500 angstroms
| Cathode:
| Shape. . . . ... . ... e s s o s o« o« Semicylindrical
| Minimum projected length®. . . . . . ... ... .. 13/16"
| Minimum projected width® . . . =0 I S
| Direct Interelectrode Capautance (Appl'm! e o o .. 2.6 puf
| Maximum Overall Length . . . . . . .. S RS ok o SELIE
| Maximum Seated Length. . . . . . . ¢ v v v v o oo o . 2-1/2"
| Seated Length to Center of Cathode A = t 3/32"
Maximum Diameter . . . . v v v v v v s s o w s .. 1-9/32"
| Operating Position . v « v v v o v o o v s o v v oo« . ANy
Weight (Approx.) . « ¢ v v v v v v v v v v v o o n oo 0.9 0z
ElB"ore 0 6"8 & Mol ol B8 o o | . 0 . 19

Socket « « v 0 00 ... ... Clnch No BJM—l or equuvalent—-
Base . . . . . .Intermediate-Shell Octal S—Pm, Arrangement 1
(JEDEC Group 1, No.B5-10) =
Baging Designation for BOTTOM VIEW . . . v v o o v . . . 3J

DIRECTION OF LIGHT

@
Pin 1-No Internal Pin 4 - Anode
Connection (6) Pin 6-No Internal
Pin 2-No Internal Connect ion
Connect ion G) Pin 8 - Cathode
ORIO.
Maximum Ratings, Absolute-Naximum Values: -
ANODE-SUPPLY VOLTAGE
(OC or Peak AC). . . . ... 3 250

AVERAGE CATHODE-CURRENT DENSITY. - . » 25
AVERAGE CATHODE CURRENT® . . . ., . . . 5
AMBIENT TEMPERATURE. . « v v v v« v v v . 75

Characteristics: - -

4
With on anode-supply voltage of as0 volts
Nin. Nedian Nax. |
Sensitivity:
Radiant, at 4000
angstroms. . ¢ . . . . - 0.044 - amp /watt
Luminous®. . . . . ... 2B 45 ™ pa/umen
Anode Dark Current at
PEUCY e o o B e - - 0.0125 pa
=-Indicates a change.
— —— - == =

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



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

For conditions where the 1ight source Is a tungsten-filament Jamp
operated at a color temperature of 28700 K. A i-megohm load resistor
and a 1ight input of 0.1 lumen are used.

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

DIMENS IONAL OUTLINE
shown under Type 5581 also applies to the 929

RADIO CORPORATION OF AMERICA
Electron Tube Division Herison, N. J.
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AVERAGE ANODE CHARACTERISTICS
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s ——
| Gas Phototube
‘ SIDE-ON TYPE HAVING S-1 RESPONSE
1 DATA
3 General:
‘ Spectral Response . « « « . 5 .. S
- Wavelength of Maximum Rg_sponse. 97 8000 £ 1000 angstroms
Cathode:
Shape = o « ¢ ¢« 0 .. . W e s o+ s o+« Semicylindrical
Minimum projected length® . . . . . . « . . . . . . 13/16"
| Minimum prO{ected width®, . B B Ll B - o D/8°
| Direct Interelectrode Capacutance (Appmx.) ST d o 2L
; Maximum Overall Llength. . . . . . « ¢ v ¢ o ¢ o« . 3-1/16"
| Maximum Seated Length . . s © o O Y e 2-1/2"
Seated Length to Center of Cathode. . e e s o 1-5/8" & 3/32"
Maximum Diameter. « « « o o « = o o « & & » & & o o - 1-9/32"
1 Operating Position. S TR omet o el o B Eannrie Boonte o ANY.
| Weight (Approx.}. 0.9 oz
| Bulb......... S o olo olillo o o BEWB. o T9
| Sockets o o o o o s 8 o 0 s s s Cinch No.8JM—1 or equivalent =
Base: . & 2 T ExE Tl Bviex 3 - .lntermedtate—Shell Octal 5-Pin
Arrangement 1, (JEDEC No.BS—lO)
Basing Designation for BOTTOM VIEW. . . . . . « « . . 3
| DIRECTION OF RADIATION
O
Pin 1-No Connection (Y Pin 6-No Connection
Pin 2-No Connection Pin 8- Photocathode
| Pin 4 - Anode @
| OMIO,
Maximum Ratings, Absolute~Naximum Values:
} Rating I Rating II
‘ ANODE-SUPPLY VOLTAGE
(DC or Peak AC} . . . . . 70 max. 90 max. volts
| AVERAGE CATHODE—CURRENT
‘ DENSITYb, . . . . . ... 60 max. 30 max. pmal/sq. in.
AVERAGE CATHODE CURRENT®. . 6 max. 3 max.
- AMBIENT TEMPERATURE . . . . 100 max. 100 max.
Characteristics:
With an anode-supply voltage of go
volts unless otherwise specified
Nin, Nedian Naz.
Sensitivity:
Radiant, at 8000
angstroms . « « « s o2 o« - 0013 ~ amplwatte
«=indicates a change.
= m——
RADIO CORPORATION OF AMERICA DATA i
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Nin. Nedian Nax.

Luminous: ¢
At 0cps. v wamm»m s 90 135 205 ua/lumen
At 5000 cps - - . . . a . - 111 ~  wa/lumen
At 10000 cps. . . . . . . . - 101 ~  ual/lumen
Gas Amplification Factord . . . - - 10
Anode Dark Current at 25° C . . - - 0.1 pa
Minimum Circuit Values:
With an anode-supply voltage of 90 or less 90 volts
DC Load Resistance:
For dc currents above 3 pa. . 0.1 min. - megohm
For dc currents below 3 ua. . 0 min. - megohms
For dc currents above 2 ua. . = 2.5 min. megohms
For dc currents below 2 ua. . - 1 min.  megohm
: On plane perpendicular to Indlcated direction of Incident radlation.

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 2870° K. A dc anode supply vol tnfa
of 90 volts and a 1-megohm load resistor are used. For the 0-cycle
measurement, a light input of 0.1 Jumen is used. For the 5000~ and
10,000-cycle measurements, the 1ight input [s varied sinusoidally
about a mean value of 0,015 lumen from 2ero to a maxImum of twice
the mean value.

The ratio of luminous sensitivity at an anode su€p1y voltage of 90 volts
to luminous sensitivity at an anode supply voltage of 25 volts. |n
each case, sensitivity is obtalned under condlitions where the light
sourge Is a tungsten—fllament lamp operated at a color temperature of
2870° Kk, the light input Is 0.1 lumen, and the load resistor has a
value of 1 megohm.

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

and

FREQUENCY-RESPONSE CHARACTERISTICS
OF GAS PHOTOTUBES

are shown at the front of this section

DIMENS 1 ONAL OUTLINE
shown under Type 558) also applies to the 930

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



930

AVERAGE ANODE CHARACTERISTICS

LIGHT SOURCE IS A TUNGSTEN-FILAMENT
LAMP OPERATED AT COLOR TEMPERATURE
OF 2870° K.
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931A

=

9-Stage, Side-On Type Having
S5-4 Spectral Response

For general purpose applications in low-light level

detection and measurement systems.

SENERAL

Spectral Response . ......... . 0000 000uu....S4

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

Cathode, Opaque .. ... ¢ eseceese...Cesium-Antimony
Minimum projected length® ......... 0.94 in (2.4 cm)
Minimum projected width® . ......... 0.31 in (0.8 cm)

indow............. Lime Glass (Comingb No. 0080),
or equivalent

Index of refraction at 4860 angstroms .., ...... 1.523
Dynodes:

SISO 0 5 o 0000t o e Nickel

Secondary-Emitting Surface ........ Cesium-Antimony

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

Anode to dynode No.9. .. ... cetieiiene... 44pF
Anode to all other electrodes . . . .....,..... 6.0 pF
Maximum Overall Length ........... . 3.68 in (9.3 cm)

SeatedLength...................3.12in(7.9¢m)
Maximum Diameter ................ 1.31in(3.3 cm)
D 5060000000000 50000000000 0000a 8 s sl

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

Socket......... Amphenol® No. 78SI1T, or equivalent
Magnetic Shield . . . ... .Millen? No. 80801B, or equivalent
Aperating Positiond . ........... s os e nMe .. ANy
deight(Approx.)........................ 1.6 oz

MAXIMUM RATINGS, Absolute-Masimum Values

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

7PhAotiomO|tip|ier_T;b; _

D-Q(:E Electronic DATA 1
Components 11-69
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A _4LE &2 - -

Average Anode Current’ . . ....... 1T 1.0 max. mA
Ambient Temperature® . . ............. 475 max. °C

CHARACTERISTICS RANGE VALUES

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

With E = 1000 volts (Except as noted)

Min. Typical Max.

Anode Sensitivity:

Radiant.h at 4

4000 angstroms , . . = 8.3x 10 - A/W

Lumi%ous'

(2870°K). ...... 10 80 800 A/
Cathode Sensitivity:

Radiantk at

4000 angstroms ... — 0.04 - A/W

Luminous™ 5

(2870 K). ... .. o = 4 x 10 - A/lm

Quantum Efficiency at

3800 angstroms « . . — 13 - %
Current G
Amplification . ... - 2x10 -
Anode Dark
CurrenB........ - 5:010'9 5)(1’0'8 A
Equivalent Anode 10 9
Dark §un'ent - 25x10° 2.5 x 10 Im
Input” ..... : PEE - 24x 10-139 2.4 x 10—129 w
Equivalent Noise - 3 x 10'12 - m
Input® ......... - a2x10°10r =
Anode-Pulse Rise 9
Time® at 1250 V . . - 16x10 = s
Electron Transit Time' 8
at1250 V. ...... - 16x10 - 8

9 On plane perpendicular to the indicated direction of igs
cident light and passing through the major axis of the tubd

b Made by Coming Glass Works, Coming, 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 p_l;acidition.

m@ Electronic DATA 1
Components



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 1amp 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 0.0]1 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,
extemal 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.

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

—

m@ ﬂU Electronic DATA 2
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931A

t The electron transit time is the time interval between the

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

DIMENSIONAL OUTLINE

— 118 MAX. |
DIA.

BASE —*
JEDEC No. B1I—-88

DIRECTION OF
INCIDENT
RADIATION PHOTO-

CATHODE (SEE

DETAIL A)

Q2CM~6264RI0

2 of bulb will not deviate more than 29 in any direction
om the perpendicular erected at center of bottom of base.
Dimensions are in inches unless otherwise stated.

Inch Dimension Equivalents in Millimeters

fnch mm Inch mm Inch mm

.09 2.3 3 7.9 L) 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 J

UQ[E Efectronic DATA 2
Components



PHOTO-
CATHODE

~7—REGION OF
BEST COLLECTION

DIRECTION OF
INCIDENT
RADIATION S2Cs-0874R2

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT

ANODE RETURN

“T" DYNODE No.9

LOAD
R3S Ca— CONNECTION
c

+

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

92CS-1138RR
R, through R = 20,000 to 1,000,000 ohms

Jote 1: Adjustable between approximately 500 and 1250

»!

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

m@ Electronic DATA 3
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931A

TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY
ALONG TUBE LENGTH

e

SPOT SIZE : 1MM DIA, APPROX.
VARIATIONS CAUSED BY INTERCEPTION OF LIGHT 8Y GRILL
AS WELL AS SURFACE IRREGULARITIES HAVE BEEN IGNORED.

100F——— — —

il

i

RELATIVE ANODE CURRENT

i
e
i
HH
:
jasse.
‘
: 33as: # 1
| : : 1ssaszasas. vadaesse nines HEHH
20 T T ¥ . SE3EN e o T
: HH TR T
‘ 418 SR SRS,
| " dEEEe TR : RN HHH
| THH T T 85 EE RN RRRERRL A BUEA SRR RS S BuE s
1 = HiT 10 4 B S R R
(2] 5 10 15 20 25 30

DISTANCE ALONG CATHODE FROM END

\
] ©OF CATHODE NEARER BASE—MILLIMETERS 92CS-T6EMM2
\

| TYPICAL VARIATION OF PHOTOCATHODE SENSITIVITY
ACROSS PROJECTED WIDTH IN PLANE OF GRILL

| SPOT SIZE : 1 MM DIA. APPROX.

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

| IS Soaas samt aal: ~|=2=7] VARIATIONS CAUSED

8Y INTERCEPTION
OF LIGHT 8Y GRILL
AS WELL AS SUR—
FACE IRREGULAR~
‘TIES HAVE BEEN

8

é IGNORED.
romzs el pecsse! =z
2 i
60 =
N
i Z :
| 40
\ y sofiEfg: :
| [~ saass i
| a 20 iy 22
‘ as 21 t  :
va e asa s
| i [
1 R T 14
[} 2 P 6 2
DISTANCE ALONG PLANE OF GRILL
FROM LEFT TO RIGHT —MILLIMETERS  gocs.7e67m2
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TYPICAL VARIATION OF SENSITIVITY AS TUBE IS ROTATED
WITH RESPECT TO FIXED LIGHT BEAM

SUPPLY VOLTAGE BE TWEEN ANODE AND CATHODE = CONSTANT
ZERO—DEGREE ROTATIONAL POSITION OF TUBE IS ESTABLISHED

| BY A COLLIMATED LIGHT BEAM PERPENDICULAR TO AND

\ FILLING THE PLANE OF THE GRILL.

i TUBE OO‘AJOUN';ED VERTICALLV WITH ALLOWANCE MADE FOR ROTATION

AB!
ROTATIONAL POSITION iTOP VIEW) CLOCKWISE = (=)
ROTATIONAL POSITION (TOP VIEW) COUNTERCLOCKWISE
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RELATIVE LUMINOUS SENSITIVITY
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TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A
FUNCTION OF DYNODE-NO.6 VOLTS

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

6 7

4 ‘4%
\
\

Nl 1/

1]

RELATIVE OUTPUT CURRENT
»
N
//"—"

Ql

‘ -600 -500 -400 300
| OYNODE-No.6 VOLTS (REFERRED TO ANODE)

‘ 92CS-8672RI

— — e
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| TYPICAL CHARACTERISTIC OF OUTPUT CURRENT AS A

NO.5 AND NO.6

FUNCTION OF SIMULTANEOUS MODULATION OF DYNODES

ANODE - TD ~DYNDDE No.9 VDLTS =200

VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODES
| No,5 AND No.6 = 10D

r A CONSTANT VOLTAGE DIFFERENCE DF 100 VOLTS IS MAINTAINED
x

BETWEEN DYNDDES No.5 AND No.6 DURING MODULATION,
| ANODE 1S AT GROUND POTENTIAL.

B
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‘ 19 7
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-600 8 6 4 2 -s500 @ 6 4 H _400“
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92CM-11375
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931A

TYPICAL SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF
€ BETWEEN CATHODE AND DYNODE No.l; 1710 OF E FOR EACH
SUCCEEDING DYNODE STAGE; AND 1/10 OF E BETWEEN OYNODE
No.9 AND ANODE.
” ]
10% 80
6 - 6
A A
2 // 2
k3
5 o A— o7
o 8 / 8
Y 7
% 6 / 3
Lol 5 / 4
x A
9 S / N
S 7 Q
g ) 5
E 2 Y / 2 "E’
=z S S
3 S 1/ g
3 S8 E:
w 10® R0 o e ya 108
[ o'z (=
g s ° 3
3 6 V4 qQ; / s &
/ &/ 1/ B x
I A 3
- 4 / ; _‘? 4
E £
> E\ 57
e / A 15
® 2 f— @ 2
? e
g,
" / Ke
N AT g
10 y II 7 S 108
8 / £ 0. 8
7 7 7 o A
7 &
6 3
S
. VA S .
VAWA S
2 / 2
1 104
600 700 600 800 200 1400
I 1500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92LM-2999

=
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931A

TYPICAL EFFECT OF MAGNETIC FIELD ON ANODE

CURRENT
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 1/10 OF
E BETWEEN CATHODE AND DYNODE No.!; 1/I0 OF E FOR EACH
SUCCEEDING DYNODE STAGE; AND /10 OF E BETWEEN DYNODE
No.9 AND ANGDE
PHOTOCATHODE IS FULLY ILLUMINATED.
UNIFORM MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.
POSITIVE VALUES OF MAGNETIC FLUX ARE FOR LINES OF FORCE
TOWARD TUBE BASE.
TUBE IS DEGAUSSED PRIOR TO TEST ANDIS AGAIN DEGAUSSED
BEFORE FLUX DIRECTION 1S CHANGED.
100 B : g2 T SR =%
E oot : = =
90 o it T
o - ¥ 13 :
: Eesteses: jissses:
§ e0 E=1000 V
? ; et En 3s: St
I 70 ' 1 I $ ' :
:
: ; G
[3 Sany s
Z 50 : B
o e ¥
40 : : s
: [erees Feesssesesse:
y + s :
20H+ : : : :
£
< 3 » o 154
g 0 : : :
: jessseasas: fSsssesss: S o
60 -40  -20 [ 20 40 €0
MAGNETIC FIELD INTENSITY (H}— OERSTEDS
0053001

TYPICAL TIME-RESOLUTION CHARACTERISTICS

SUPPLY VOLTAGE (E}ACROSS VOLTAGE DIVIDER PROVIDING
1710 OF E BETWEEN CATHODE AND DYNODE No.l; 1710 OF E
FOR EACH SUCCEEDING DYNODE STAGE AND K10 OF E
BETWEEN DYNODE No.9 AND ANODE

PHOTOCATHODE IS FULLY ILLUMINATED
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500 4 U % jo00 ! 2 4 1500
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92L5-3010
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TYPICAL EADCI AND DARK CURRENT CHARACTERISTICS

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY
VOLTAGE (€) ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1110
OF € PER STAGE.
LIGHT SOURCE IS A TUNGSTEN—FILAMENT LAMP OPERATED AT A
| COLOR TEMPERATURE OF 2870 °K.
| TUBE TEMPERATURE = 22°C
\ -0
1 [} ol
‘ 6 6
| 4 A
|
| . ,
’ 107 ((d §
| 8 7 L] |
| 3 ° 7 ¢ o
: = & 4
‘ |E N | 0) [ §
\ '_g 'qg*' b
| £d 2 . 2 o
| | 5% -
| i~ S/
| S0t o
; ﬁw 8 — 8 -
| & s V.4 g 1<
‘ o% 6 ny
| 13 2 ;
| Ex 2
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‘ 1 8 Pz " 5
ww [ 2 I
8g g
! <<10° o 8
| = (] 8 e
: 6 6 g
: A }
| > 4 4
| ~~J___EADCI— LUMEN - §
| z ] E e
% -
| 1o 0t &
| 8 8 =)
| 61 6 g
\ \\ "
| L E 4
| EADCI — WATT e
| 2 2
| o o'
i 4 8 B0 2 4 € 8100 2 4 8 8000
| LUMINOUS SENSIierITY——AMPERES/LUMEN
| | |
| 900 1000 1280
| SUPPLY VOLTAGE (E)-— VOLT® 92LM ~ 3000
|
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934

RN R Seeees———ee— D

Vacuum Phototube

SIBE-ON TYPE HAVING S-4 RESPONSE

DATA
@eneral:

Spectral RESPONSE « & « o « o » o o o o s s o 3 s s o o o« 4
Wavelength of Maximum Response. . . . . 4800 t 500 angstroms
Cathode®
Shape . .« ¢ ¢ o b e e b e e e e b .
Minimum projected length® . . . . . « . &
Minimum projected widthe, . . .
Direct Interelectrode Capacitance (Aﬂprox 3
Maximum Overall Length. . . . . .. ..
Maximum Seated length . . . . . . .
Seated Length to Center of Cathode.
Maximum Diameter. . . . « + + « . &

Semicylindrical
3 ool oiL/A G

1-1/4" 2 3/32"

Operating Position. . . . 500000 Any

Weight (Approx.). . « . . . . . & e os . 0.4 0z

Bulb. . . . . . 5 ofoldo 60005008 &0 00000 0 T5-1/4

Socket. . . . . Amphenol No 7883S-T, or equivalent =

Base. (g Ogny Orm SmaH—Shell Peewee 3-Pin (JEDEC No.A3—1)
Basmg Degignstion for BOTTOM VIEW. . . . . . . . . F

DIRECTION. OF LIGHT

|

L 115718

©,
Pin 1-¥o Internal Pin 2 - Anode
Connection Pin 3 -Photocathode |
(1) 3

Maximum Ratings, dbselwte—Baximws Falues: -
ANODE-SUPPLY VOLTAGE

{DC or Peak AC} . . e e o o 250 max. volts
AVERAGE CATHODE—CURRENT DENSITY®. . . . 30 max. mafsq. in.
AVERAGE CATHODE CURRENT®. . . . . . .. 4 max. pa
AMBIENT TEMPERATURE . . « « = « « &« « o« 75 max. oc
‘Characteristics: -

¥ith an anode-supply voltege of ago volts
Min. Nedion Nex.

Sensitivity:
Radiant, at 4000 angstroms. . -~ 0.028 —  amp/watt
Luminous® . . . . . . a3 s W 3% 75 pa/lumen
Anode Dark Current at 25°C . . - - 0.005 ua
-~ [ndicates a change.
—— e '

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



934

8 on plane perpendicular to indicated direction of incident 1light.
Averaged over any Interval of 30 seconds maximum.

For conditlons where the 1ight source |s a tungsten-filament lamp oper—
ated at acolor temperature of 28700 K. A 1-megohm load resistor and a
1ight input of 0.1 lumen are used.

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

DIMENSIONAL OUTLINE
shown under Type 927 also applies to the 934

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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92CM-—6479RI

DATA 2
3-62

Harrison, N. J.

ANODE MICROAMPERES

AVERAGE ANODE CHARACTERISTICS
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Vacuum Phototube

SIDE-ON TYPE HAVING S-5 RESPONSE
DATA

General:

Spectral Response. . . . .85

Wavelength of Mum&ospouu e _3400 ;LSQQ angsirr.ms
Cathode:

SHEPD 0 0 0 0 06 0 oFa CrlT T 155 5 v s Semicylindrical

Minimum projected length‘ > JOR En oA Bl . .1-5/16"

Minimum projected widthd . . . L 5/8"
Direct Interelectrode Capacntance (Approx.) ..... 0.6 puf
Maximum Overall Length . . . . .. .. .. e BB 4-1/4"
Seated Length. . . . . ... ...... 5 3-9/16" + 1/8"
Seated Length to Center of Cathode . . . . . . . . 2" + 1/16"
Maximum Diameter . . . . . O © a3 S B 1-9/32"
Operating Position . . . . .. .. ... InolEoel - Any
Weught(Approx) .................loz*
Bulb

Cap.as. R N .Sklrted Mlnlature {JEDEC No. C1—3)«
Socket . . . . . .Cinch No.8JM-1, or equivalentj«
Base . . . . . Intem\edlat&SheH Octal 5-Pin, Arrangement 1 -
(JEDEC Group 1, No.B5-10}
Basing Designation for BOTTOM VIEW . . . . , . .. ... 1C

DIRECTION OF RADIATION
Pin 1 -No Intemal O Pin 6 —~No Internal
Connection Q Connection
Pin 2 -No Internal O, Pin 8 - Photocathode
Connection Cap - Anode
Pin 4 —-No Internal @
Connection
ORIO
Maximum Ratings, Absolute—Naximum Values: -
ANODE-SUPPLY VOLTAGE
{DC or Peak AC). i ah B, 250 max. volts
AVERAGE CATHODE-CURRENT DENSITY" w45 30 max. malsq.in
AVERAGE CATHODE CURRENT® , . . . . « « 10 max.
AMBIENT TEMPERATURE. . . . . . . ... . 75 max, 8

Characteristics: =
With an amode-supply voltage of 250 volts
Nin. Nedian Nax.

Sensitivity:
Radiant, at 3400 angstroms . - 0.043 - amp/watt
Luminous®. . . . 18 35 70  pa/lumen
Anode Dark Current at “250° C : & - 0.0005 pa

-«- Indicates a change.

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

€ For conditions where the 1ight _source isa tungsten—filament lamp operated
at a color temperature of 2870° K, A i-megohm load resistor and a Tight
input of 0.1 lumen are used.

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

|
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| g MAX:
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JEDEC N2 Ci=3+ —
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Multiplier Phototube

10-Stage, Head-On Type Having
S-11 Spectral Response
GENERAL
Spectral Response . ... ..cuvacorooscsoocssss S=11
Wavelength of Maximum Response ........ 4400 £500 x

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

Area including grating «....,..... 1.8 in2 (11.6 cm?

Minimum diameter ...s40.000c0..... 1.5in(3.8 cm)
Window. ........0.s..Coming® No.0080, or equivalent
Shape . v vvceeeecssssscoseeesess . Plano-Plano
Index of refraction at 4360 angstroms ......... 1523
Dynodes:
Substrate . . . . cvccteeeeeeses.. Copper-Beryllium
Secondary-Emitting Surface . ... ... .. Beryllium-Oxide
Structure . .. .. Circular-Cage, Electrostatic-Focus Type
Direct Interelectrode Capacitances (Approx.):
Anode todynode No.10 . « . c v e e evcaveessss 4.4pF
Anode to all other electrodes . « o « e e e ccees.. T7.0pF
Maximum Overall Length ........... 5.81in(14.8 cm)
Seated Length . . ........4.88 *0.19 in (12.4 +0.48 cm)
Maximum Diameter .. ....e0000000.. 2.31in(5.9 cm)
LSO % A Y™ 450 T B 6000 00000000000 1Bl
Base .....c000000.... Medium-Shell Diheptal 14-Pin
(JEDEC No.B14-38), Non-hygroscopic
Socket . . cumssmTEE. . . o Ebyb No0.9709-7, or equivalent
Magnetic Shield . . ;. Milien® Part No.80802B, or equivalent
Operating Position . .. .. ...ce0oeveeveeeces... Any
Weight (ApProx.). . e« « v ceovsonoasoses H.202(174g)

ABSOLUTE-MAXIMUM RATINGS

DC Supply Voltage:
Between anode and cathode . . ........ 1500 max.
Between anode and dynode No.10 .. .... 250 max.
Between consecutive dynodes ........ 250 max.
Between dynode No.l and cathode ..... 400 max,

<<<4<
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Between focusing electrode and cathode.. 400 max. V
Average Ancae Current®, .. v v coe v v e 2 max. mA
Average Cathode Currentt . ........ ... 5 max. pA
Ambient Temperature? . . . . . .o ov v ee s 76 max. °C

CHARACTERISTICS RANGE VALUES

Under conditions with dc supply voltage (E) across a voltage
divider providing 1/6 of E between cathode and dynode No.1;
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 .«  — 4.8 x 109 - A/W

Luminous

(2870°K) ..... 25 6 75 A/lm
Cathode Sensitivity:

Radiantk at

4400 angstroms . . - 0.04 S - A/W

Luminous ‘

(2870°K)™. . ... 83x 109 5x 100 - AW

Current with blue

light source

(2870° K + C.S. y "

No.558)". ..... 3x108 5x108 = A

Quantum Efficiency

at 4200

angstroms. . . . . . - 11.5 - %
Current Amplification — 1.2 x 108

Anode Dark Current? -  4x109 45x108 A
Equivalent Anode
Dark Current 10
InputP, . .... { = 2.?:1813“22?3:%0-? lw
5.6 10' 1. -11

7 x 10-15 =2§ l4s 1B

Equivalent Noise

Input'..........{

9 Made by Coming Glass Works, Coming, NY 14830.

m@ Electronic DATA 1
Components
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b Made by Hugh H. Eby Company, 4701 Germantown Avenue,
Philadelphia, PA 19144.

€ Made by James Millen Manufacturing Company, 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
caused by the resistivity of the cathode.

9 Tube operation at wom temperature or below is tacome
mended.

h This value is calculated from the typical anode 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 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 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.

P Under the following conditions: Light incident on the
cathode is transmitted through a blue filter (Corning C.S.
No.5-58, polished to 1/2 stock thickness-Manufactured by
the Corning Glass Works, Corning, NY 14830) from a tung-
sten-filament lamp operated at a color temperature of
2870° K. The value of light flux incident on the filter is
0.01 lumen and 200 volts are applied between cathode and
all other electrodes connected as anode.

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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" Under the following conditions: Tube temperature 22° IC?
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

ANOOE RETURN
0 T LOAD
U DYNODE_No. 1O CDNNS:NON
R C2 =
2 é 2 0Y No.9
R C3 =
: é 3 DY No.8
Re S Cq =
(L 0 é 4T oy N7
+ Rs é
To DY No. 6
REGULATED
0C POWER 6 DY No. S
SUPPLY " ks
(s::_(_n;w: " 7% — .
R n
W é oY No. 3
3 e evien
9
L B TUBE
fio é DY No. |
Ry “2}4 FOCUSING ELECTRODE
92LM-I6HR)
PHOTOCATHODE

Cl: 0.05 uF, 20%, 500 volts (dc working), ceramic disc

CZ: 0,02 pF, 20%, 500 volts (dc working), ceramic disc

C3: 0.01 pF, 20%, 500 volts (dc working), ceramic disc

C4: 0.005 pF, 20%, 500 volts (dc working), ceramic disc

Ry through Ryq: 390,000 ohms, 5%, 1/2 watt

Ry4: 910,000 ohms, 5%, 1/2 watt

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

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

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

m@ Electronic DATA 2
Components



DIMENSIONAL OUTLINE

DIAMETER
(SEE NOTE 1) e
_—{SEE NOTE 2}

| 1
wd i 111
|

BASE
JEDEC GROUP 8
No.B814-38—»

e D 'l 92cM-g6i2R3

€ 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.

[RUE Somponents s
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OUTLINE DIMENSIONS

Dimensions Inches mm
A 5.81 max. 147.5 max.
B 4.88 £ .19 123.9 £4.8
C 1.5 min, dia. 38 min. dia.
D 2.31 max. dia. 58.6 max. dia.
F 2.00 *+ .06 dia. 50.8 + 1.5 dia.
TERMINAL DIAGRAM (Bottom View)
DY7 DYg
2
DY} K
DIRECTION OF RADIATIONl
INTO END OF BULB
Pin 1: Dynode No.1
Pin 2: Dynode No.2 Pin 9: Dynode No.9
e 3: Dynode Nogg Pin 10: Dynode No.10
i Pin 4: Dynode No.4 Pin 11: Anode
| Pin 5: Dynode No.§ Pin 12: Intemmal connection-
~ Pin 6: Dynode No.6 Do not use
Pin 7: Dynode No.7 Pin 13: Focusing Electrodé
‘ in 8: Dynode No.8 Pin 14: Photocathode

::m@ m Elec

tronic
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Typicol Spectral Response Characteristics
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Typical EADCI and Anode Dark Current Characteristics

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY VOLTAGE
(E) ACROSS A VOLTAGE DIVIDER PROVIDING 1/6 OF E BETWEEN CATHODE
AND DYNOOE No.|; i/12 OF E FOR EACH SUCCEEDING DYNODE STAGE
AND 1712 OF E BETWEEN DYNODE No, 10 AND ANODE .
FOCUSING ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
BETWEEN |0 AND 60 PER CENT OF DYNODE No.| POTENTIAL (REFERRED
TO CATHODE) WHICH PROVIDES MAXIMUM ANODE CURRENT,
LIGHT SOURCE IS A TUNGSTEN - FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2870°K.
TUBE TEMPERATURE = 22°C
-7 -9
1077 le
6 6
a
4 4
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$7 £
<
! &/ : 3
N
Sy |
4
&l g
107*) Q 0° 3
I 9 &7 6 %
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2E < .
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z I
& 2 :
5 N T g
L
3 10 S N 102
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10 2 468 2 468)g 2 468022 468y
LUMINOUS SENSITIVITY — AMPERES/LUMEN
1 1 J

800 1000 1200 1500
SUPPLY VOLTAGE {E)—VOLTS 92LM-2846
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Typical Anode Characteristics

DYNODE -No. |-TO-CATHODE VOLTS=200 s
EACH SUCCEEDING-DYNODE-STAGE VOLTS=I00
FOCUSING ELECTRODE ADJUSTED TO PROVIDE
MAXIMUM ANODE CURRENT,
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP
OPERATED AT COLOR TEMPERATURE OF 2870° K, 111
T
T
2
<1 i TolRl TS et = imh
o] [V o L3 i
"
T i 1
. e g e
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©) How
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e 3
8
-] H1H g
444 -1
W] =z
o
o3
11 ) 2
1 w
qq o
w
1 =
B 5
N 1 8
>
1o
1 [ ] [
HH TN 2 1 |
-
! T
TTI1T 1iH
~ [2) = 1] (=]
= o
ANODE MILLIAMPERES
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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.l; I/12 OF E FOR
EACH SUCCEEDING DYNODE STAGE; AND I/12 OF E BETWEEN
OYNODE No.|0 AND ANODE. FOCUSING-ELECTRODE VOLTAGE
ADJUSTED TO GIVE MAXIMUM ANODE CURRENT.

3
10§ 80®
6 6

4

<
:
s
[: ]
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s 10
g g
g ° z
3 4 =}
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500 6 7 8 S 000 I 2 3 4 1500
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Spectral Energy Distribution of 2870° K Light Source

After Possing Through Indicoted 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

-y

RELATIVE ENERGY DISTRISUTION

y s v !
° i |
| y | \\—T
| ¥ ] ]
] 1
T S 7 T . E kS 3- -\» —
4 ‘
! 1
!
!
[l 4 -
3000 3500 4000 &0
WAVELENGTH—ANGSTROMS
92CM—1108IRI
DATA 6
5-68
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Typical Effect of Magnetic Field on Anode Current

MAGNETIC FIELD IS PARALLEL TO DYNODE —CAGE AXIS. 32: r
POSITIVE VALUES ARE FOR LINES OF FORCE FROM LEFT [I=i"HH | )

TO RIGHT WITH BASE DOWN AND BASE KEY TOWARD  {iiiiiiriH

OBSERVER . !
DYNODE —No.| — TO —CATHODE VOLTS =150 Ty
EACH — SUCCEEDING —STAGE  VOLTS =100 salaiiiss

FOCUSING-ELECTRODE VOLTAGE ADJUSTED TO GIVE
MAXIMUM ANO NT.
: i [ T

RELATIVE ANODE CURRENT

-2

N

MAGNETIC FIELD INTENSITY — OERSTEDS
|
92CM— BI36R3 .
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2060

Photomuitipiier Tube

10-8STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-i| RESPONSE
1.24 INCH MINIMUM DIAMETER FLAT PHOTOCATHODE

For Use in Scintillation Counters for the Detection and Neas-
| urement of Nuclear Radiationand Other Low-Level Light Sources

| The 2060 is identical to type 6199 in all respects except that

: it s supplied with o medium-shell diheptal base attached to

T ftexidte lewds tvfavititate testings— After testing, the— -
attached base should be removed prior to installing the 2060
in a given system.

| BASING DIAGRAM (Bottom View)
With Base Attached

Pin 1-Dynode No.
Pin 2-Dynode No.
Pin 3~ Dynode No.
RPin 4 -Dynode No.
Pin 5-Dynode No.
Pin 6~ Anode

Pin 7- Dynode No.10
Pin 8- Dynode No.8

Pin 9 -Dynode No.6

Pin 10 - Dynode No.4

W~ -

Pin 11 - Dynode No.2 DIRECTION OF RADIATION:
Pin 12 - Photocathode INTO END OF BULB
12AE

With Base Removed

Llead 1-Dynode No.1
Lead 2-Dynode No.3
Lead 3-Dynode No.5
Lead 4 - Dynode No.7
Lead 5 -Dynode No.9

| Lead 6 - Anode
Lead 7 - Dynode No.1Q

| Lead 8- Dynode No.8

| Lead 9 - Dynode No.6

| Lead 10 - Dynode No.4

- +ead—+ No2- -
Lead 13 - Photocathode DIRECTION OF RADJATION:

INTO END OF BULB

TERMINAL CONNECTIONS (Bottom View)
|

RADIO CORPORATION OF AMERICA DATA
Electronic Components and Devices Harrison, N. J. 10-66



DIMENS IONAL OUTLINE
=—1.56 MAX. DIA, —*

— .24 MIN.—'j
DIA

A RATE — |

PHOTOCATHODE — —/

3.35
TI2 BULB— 025
l I 275
lz(szEm’gg;EDhE.AE- N 125 MAX,
—_—. —i_

zn
z»

j

Il

I

DIMENSIONS IN ENCHES

BASE
JEDEC No.BI2-43

92LM-1387RI

Note: Within 1.24-inch diameter, deviation from flatness of
external surface of faceplate will not exceed 0,010-inch

from peak to valley.

DATA RADIO CORPORATION OF AMERICA

Electronic Components and Devices

Hatrison, N. J.
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Photomultiplier Tube

8-11 RESPONSE ELECTROSTATICALLY FOCUSED
10-STAGE, HEAD-ON, FLAT-FACEPLATE DYNODE STAGES

For Detection and Measurement of Nuclear Radiation and
Other Low-Level Light Sources in Scintillation Counters

The 206| is electrically similar to type 6342A except for the
following performance characteristic and that the anode lumi-
nous sensitivity and equivalent noise input ratings shown for

the 6342A do not apply for type 2061.

The 2061 is supplied with amedium-shell diheptal base attached

to flexible leads to facilitate testing. After testing, the at-

tached base of the 2061 should be removed prior to installing
the tube in a given systea.

PERFORMANCE CHARACTERISTIC
Minimum Pulse Height2. . . . . ... ....... 0.13 ¥

® pulse height is defined as the smwplitude of the anode pulse voltage
(referred to anode) measured across & 100 + 5%-kilohm resiator and a
total clgacitunce of 92 ¢ 3% pFinparallel. An snode-to-cathode volt-
age of 1130 volis is applied across a volnﬁe-divider network having a
1.5 1 5% megohm resiator between cathode and dynode No.l, 450 + 5%—kil-
ohm resistors between each succeeding stage including dynode No.10 to
anode, The focusing electrode ia adjusted to that value ‘{mnnn 0% and
60% of dynode No.l potentisl (referred to cathode) which will provide
maximum anode current. The 662-ISeV photon from an isotope of cesium
hsving an atomic maas of 137 ((s137) and a cylindriut 2 inch x 2
inch thallium-activated sodium-iodide scintillator N-l(Tl)L type
8D8, or equivalent are used. The scintillator is manufactured the
Harshaw ?hemicnl Corporation, 1945 East 97th Street, Cleveland 6, Ohio.
The Cs137 ia in direct contact with the metal end of the scintillator.,
The faceplate end of the crystal is coupled to the 2061 by a couplin
fluid such as Dow Corning Corp., Type DC20 (Viscosity of 100 centipoise
wanufactured by the Do-aorning Corp., Midlend, Michigan, or equivalent.

BASING DIAGRAM (Bottom View)
With Base Attached

Pin 1-Dynode No.1

Pin 2-Dynode No.2

Pin 3-Dynode No.3

Pin 4 -Dynode No.4

Pin 5 -Dynode No.5

Pin 6= Dynode No.6& —
Pin 7-Dynode No.7

Pin 8- Dynode No.8

Pin 9-Dynode No.9

Pin 10 - Dynode No. 10 o¥ L
Pin 12 No_Gonnectjon BIRECTION OF RADIATION:
Pin 13- Focusing Elect rode i

Pin 14 - Photocat hode

RADIO CORPORATION OF AMERICA DATA
Electronic Components and Devices Harrison, N. J, 6-66
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TERMINAL CONNECTIONS (Bottom View)
With Base Removed

Lead 1~ Photocathode
Lead 2-Dynode No.1
Lead 3 - Dynode No.2
Lead 4 - Dynode No.3
Lead 5 - Dynode No.4
Lead 6 - Dynode No.5
Lead 7 - Dynode No.6
Lead 8- Dynode No.7
Lead 13 - Dynode No.8
Lead 14 - Dynode No.9
Lead 15 - Dynode No.10
Lead 16 - Anode DIRECTION OF LIGHT:

Lead 19 - Focusing Electrode INTOEND OFBULE  8203-1307

DIMENS IONAL OUTLINE

fe—2.00 £ .06
r""“m'ﬁ'."'_'l
BT —H

Lt pal T |
PHOTOCATHODE ———— —/

Tié BULB-»

275
13 FLEXIBLE LEADS ! AX. 1.25MAX,
,020t.005 * DIA,
DIA,
25 BASE
N, t=—JEDEC GROUP 3
) No. B14-38
SeLu-1300

DIMENSIONS N [NCHES

Note: Within l.68-inch diameter, deviation from flatness of ex-
ternal surface of faceplatewill not exceed0.010 inch from peak
to valley.

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



s 2062

Photomultiplier Tube

F0-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING S-11 RESPONSE
1.68 INCH MINIMUM D{AMETER CURVED PHOTOCATHODE

For Use in Scintillation Counters for the Detection and Meas-
urement of Nuclear Radiattion and Other Low-Level Light Sources

The 2062 :s identical totype 6655A inallrespects except that
it is supptied with—a medtum—shell diheptal base attached to
flexible leads to facilitate testing. After testing, the
attached base should be removed prior to installing the 2062
in a given systenm.

| BASING DIAGRAM (Bottom View)
| With Base Attached

Pim 1 -Dynode No.1
Pin 2 -Dynode No.2
Pin 3 - Dynode No.3
Pin 4 - Dynode No.4
Pin 5- Dynode No.5
Pin 6-Dynode No.6
Pin 7- Dynode No.7
Pin 8- Dynode No.8
Pin 9-Dynode No.9

Pin 10 - Dynode No.10 0
Pin 11 - Anode oY) 4

Pin 12 —No Connection DIRECTION OF LIGHT:
Pin 13 -Focusing Electrode INTO END OF BULS

Pin 14 - Photocathode

TERMINAL CONNECTIONS (Bottom Viéw)
With Base Removed

| Lead 1 - Photocathode
Lead 2-Dynode No.1
Lead 3 - Dynode No.
Lead 4 -Dynode No.
‘ Lead 5-Dynode No.
| Lead 6 - Dynode No.
| Lead 7- Dynode No.
| Lead 8- Dynode No.
______ _lead 13 - Dynode No.
( Lead 14 —Dynode No.9
Lead 15— Dynode No.10 e A
Lead 16 ~ Anode 291987
| Lead 19 - Focusing Electrode

{o RN N5, B R PV XY

RADIO CORPORATION OF AMERICA DATA
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DIMENS IONAL OUTLINE
le—2.00 % .06—

A, )
1.6 BD& | N._1

FACEPLAT b
(SEE NOTE \ |

P S

7Y
37
1

Ti6 BULB->

e .

275 1
13 FLEXIBLE LEADS ! [-Max. 1.25MAX,

020008 — DIA. \

DIA.
BASE
25 I e JEDEC GROUP S

MiN, ll No. B14-38
i 92LM-1300

DIMENSIONS N [NCHES
Note: Within 1.68-inch diameter, deviation from fletness of
external surface of faceplate will not exceed 0,010-inch
from peak to valley,

DATA RADIO CORPORATION OF AMERICA
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2063

Photomultiplier Tube

10-STAGE, HEAD-ON FLAT-FACEPLACE TYPE HAVING VENETIAN-BLIND-
TYPE DYNODE STRUCTURE, 1.68~INCH MINIMUM-DIAMETER, FLAT, CIR-
CULAR, SEMITRANSPARENT PHOTOCATHODE AND S-it RESPONSE

For Use in Scintillation Counting Applications

The 2063 is electrically gimilar to type 8053 except for the

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

the 8053 do not apply for type 2063.

The 2063 is supplied with a medium-shell diheptal base at tached

to flexible leads to facilitate testing. After testing, the at-

tached base of the 2063 should be removed prior to installing
the tube in a given system,

PERFORMANCE CHARACTERISTICS

Under conditions with dc supply voltage (E) across a voltage
divider providing 1/6 of E between cathode and dynode No, |;
1/12 of E for each succeeding dynode stage; and /12 of Ebe-
tween dynode No.10 and anode. The focusing electrode is ad-
justed to that valuye between 50% and 100% of dynode No. | po-
tential (referred to cathode) which will provide maximum anode
current,

Maximum Anode Dark CKrrcnt'. c e et e aa e 0,05 uA
Minimum Pulse Height®. . . . . o v v 6o a0 v ew®. 0.18 ¥

® Messured under the following conditions: Light incident on the photo-
cathode is transmitted through s blue filter Corning C.S. No,5-58,
olished to 1/2 stock thickness—Manufactured by the Corning Glass Works,
orning, New York) grou a_tungsten-filament {lnp operated at a color
temperature of 2870° K. The light flux incident on the filter is 10
microlumens. The supply voltage is adjusted to oltain an anode current
of 9 uA, Dark current 1s measured with the light source removed,

Pulse height is defined as the amplitude of the anode pulse voltage
(referred to anode) measured across a 100 + 5%-kilohm resistor and o
total capacitance of 92 + 3% pF in parallel. An anode-to-cathode volt.
age of 1730 volts is applied scross a voltage divider network having »
1.5 + 5%—megohm resistor between cathode and dynode No.1, 450 & SL
kilohm resistors between esch succeeding stage including dynode No. 10
to anode. The focusing electrode is adjusted to that value between
50% and 100% of dynode No.l potential (referred to cathode) which will
provide maximum anode current. The 662-§’V phgton from an isotope of
cesium having an atomic mass of 137 (Cs137) and a cylindpical 2 S pch
x 2 inch thatlius-activated sodium-iodide acintillator fN.l(Tl)] type
8D8, or equivalent ere used. This scintillstor is manufactured b tﬁc
lelhlr emical Corporation, 1945 East 97th Street, Cleveland 6, Ohio.
The Cal37 is in direct contact with the metal end of the scintillatog.
The faceplate end of the crystal is coupled tothe 2063 by a couplin

fluid auch as Dow Corning Corp., Type DC200 (Viscosity of 100 centipoi-t,
menufactured by the Dow Corning Corp., Midtand, Michigen, or equivalent.

RADIO CORPORATION OF AMERICA DATA |
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2063

BASING DIAGRAM (Bottom View) With Base Attached

‘ Pin 1 - Dynode Pin 8- Dynode
‘ No. No.8
| Pin 2 - Dynode Pin 9- Dynode
| No.2 No.9
| Pin 3 - Dynode Pin 10 - Dynode
No.3 No. 10
Pin 4 - Dynode Pin 11 - Anode
No.4 Pin 12 - No
Pin 5 - Dynode Connect ion
] No.5 2 Pin 13 - Focusing
| Pin 6 - Dynode bvi K Electrode
‘ No.6 DIRECTION OF RADIATION: Pin 14 - Photo—
. INTO END OF BULB
Pin 7 —Dynode cathode
No.7
TERMINAL CONNECTIONS (Bottom View) With Base Removed
Lead 1 - Focusing . Lead 11— Dynode
Lead 3 - Photo— No.6
cathode Lead 13- Dynode
Lead 4 - Dynode No.7
No.1 DY (37 Lead 14 -Dynode

tead 7 -Dynode oc(3) 5 _No.9
No. Lead 17— Dynode
Lead 8 - Dynode ) No.10
No.4 o0 Lead 19-Anode

= R{,’,‘gde P s2Ls-1368

| < 2.00 ¢ 06— DIMENSIONAL OUTLINE
1.68 MIN.
e o]
| gl p——
]
‘ _ PHOTOCATHODE — _/ l
433
| T16 BULB—= ! +25
\ 1}
275
Fe—MAX. 1.25 MAX.
| 13 FLEXIBLE LEADS | 1] DIA.
| .020 %005 L/ |
D BASE

| a8 JEDEC GROUP 8
| T No.BI4-38
‘ R2LM—3TS

| 1 DIMENSIONS IN INCHES

| Note: Within 1.68-inch diameter, deviation from flatness of external surface
‘ of faceplate will not exceed 0.010 inch from peak to valley.

s
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20648 _

Photomultiplier Tube

10-STAGE, HEAD-ON, FLAT-FACEPLACE TYPE HAVING VENETIAN-BLIND-
TYPE DYNODE STRUCTURE, 2.59-1NCH MINIMUM-DIAMETER, FLAT, CIR-
CULAR, SEMITRANSPARENT PHOTOCATHODE AND S-11 RESPONSE

For Use in Scintillation Counting Applications

The 2064B is electrically similar to type 8054 except for the

following performance charact eristics and that the anode lumi-

Aous sensitivity and equivalent noise input ratings shown for
the 8054 do not apply for type 2064B.

The 2064B is supplied with a medium-shell diheptal base attached

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

tached baseof the 2064B should be removed prior to installing
the tube in a given system.

PERFORMANCE CHARACTERISTICS

Under conditions with dc supply voltage (E) across a voltage
divider providing 1/6 of E between cathode and dynode No.l;
1712 of E for each succeeding dynode stage; and /12 of E be~
tween dynode No.10 and anode. The focusing electrode is ad-
Justed to that value between 50% and 100% of dynode-No.| po~
tential (referred tocathode) whichwii| provide maximum anode
current.

Maximum Anode Dark Cgrrmt'. olMolc® §5 0 oldla (0
Minimum Pulse Height®. « o ¢« s v o ¢ ¢ v s s s o« Bui8 ¥

® Messured under the following conditions: Light incident on the photo-
cathode is trsnsmitted through a blue filter (Corning C.S. No,5.58,
olished to1/2 stock thickness—Manufactured by the Corning Glass Works,
Enrning. New York) from a_tungsten-filsment lamp operated at a color
temperature of 28700 K. The light flux incident on the filter is 10
microlumens. The supply voltage iassdjusted to obtain an anode current
of 9 uA. Dark current is messured with the light source removed.

Pulse height is defined as the smplitude of the anode pulse voltage
(referred to anode) measured across a 100 t 5%-kilohm resistor and a
total capacitance of 92 ¢ 3% pF in parallel. An anode-to-cathode volt-
age of 1130 volts is applied acroas a voltsge-divider network having &
15 + 5%-megohm resistor between cathode snd dynode No.1, 450 ¢ 5%-kil-
ohm resistors between each succeeding stage including dynode No.10 to
snode. The focusing electrode is adjusted to that value between 50%
and 100% of dynode No.l potential (referred tocathode) which will provide
maximum anode current., The 662-KeV photon from sn isotope of cesium

aving sn atomic mass of 137 (Csl137F and s cylindric-t R IOR RS
inch thallium-activated sodium-iodide scintillator [NaI(TI)] type
12A12, or equivalent are used, This scintillator is manufactured ry
the Harshaw Cksnic.l Corporation, 1945 East 97th Street, Cleveland 6,
Ohio. The €al37 is in direct contect with the metal end of the scia~
tillator. The faceplate end of the crystal is coupled to the 20640 b
& coupling fluid such as Dow Corning Corp., Type BCZOO (Viscosity o
100 cev.ntigoiu) manufactured by the Dow Corning éorp. , Midland, Michigsn,
or equiva

ent.
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Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

8 - Dynode
9 - Dynode

Pin 10 - Dynode
Pin 11 - Anode

Pin 12-No Connection
Pin 13 - Focusing Elect rode

BASING DIAGRAM (Bottom View)

With Base Attached

No.1
No.2
No.3
No.4
No.5
No.6
No.7
No.8
No.9
No.10

Pin 14 - Photocathode

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

oY1 K

DIRECTION OF RADIATION:
INTO END OF BULB

TERMINAL CONNECTIONS (Bottom View)

1 - Focusing Electrode
3 - Photocathode
4 - Dynode No.1
5 - Dynode No.
7 - Dynode No.

8 - Dynod

9 - Dynode No.
11 - Dynode No.
13 - Dynode No.
14 - Dynode No.
15 - Dynode No.
17 - Dynode No.
19 - Anode

With base Removed

e No.

H(DGJ\J@U\&\»N

—

RADIO CORPORATION OF AMERICA

Electronic Components and Devices

Harrison, N. J.




DIMENSIONAL OQUTLINE

300 £ 08
| pHoTOCATHODE | [*— 289 MIN. —= |
- -
|
‘ 1 —— e e -] ———— ——— e S . bl
L= —
: f TR
|
109
.
; !
¢ + 15%. D
!
a5 0
| ULe 3
200
£08 — —
DIA. |
| 13 FLEXIBLE LEADS
020 %005
DIA. \
\
273 MAX.
t DIA. .28 MAX.
[}
BASE
28 JEDEC GROUPS
ik No.Bi4-38
e S 2LM- 378

DIMEKSIONS K INCHES

Kote: Within 2.5%-inch diameter-deviationfrom fiwcness of éx-
ternal surface of faceplate will not exceed 0.010 inch from peak
‘ to valley.
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2065

Photomultiplier Tube

10-STAGE, HEAD-ON, FLAT-FACEPLATE TYPE HAVING VENETIAN-BLIND-
TYPE DYNODE STRUCTURE, 4.38-INCH MINIMUM DIAMETER, FLAT,
CIRCULAR, SEMITRANSPARENT PHOTOCATHODE AND S-11 RESPONSE

For Use in Scintillation Counting Applications

The 2065 is electrically similar to type 8055 except for the
following performance charact eristics and that the anods
luminous sensitivity and equivalent noise input ratings
shown for the 8055 do not apply for type 2065.

The 2065 is supplied with amediun-shell diheptal base attached

to flexible leads to facilitate testing. After testing, the

@ttached base of the 2065 should be removed prior te installing
the tube in a given system.

PERFORMANCE CHARACTERISTICS

Under conditions with dc supply voltage {E) across a voltage
divider providing 1/6 of E between cathode and dynode No.1; 1/12
of E for each succeeding dynode stage; and 1/12 of E between
dynode No. 10 and anode. The focusing electrode is adjusted to
that value betwsen 50% and 100% of dynode-No.| potential (re-
ferred to cathode} which will provide maximum anode current,

Maximum Anode Dark CErrent'. e sl e o s o s @ e e s 0805 LA
Minimum Pulse Height®. . . « « ¢ « v ¢ s o e e 0o s 0.13 ¥

® Measured under the following conditions: Light incident on the photo-
cathode is transmitted through a blue filter (Corning C.S. No.5-58,
olished to 1/2 stock thickness — Msnufactured by the Corning Gless
rks, Corning, New York) from a tungsten-filament lamp operated at a
color temperature of 2870 K. The light flux incident on the filter is
10 microlumens. The supply voltage is adjusted to obtain sn snode cure
rent of 9 pA, Dark current is measured with the light source removed.

Pulse height is defined as the amplitude of the anode pulse voltage
(referred to sanode) measured acro 100 ¢ S%-kilohmresistor and s
total capscitance of 92 + 3% pF in allel. An anode-to-cathode volt.
age of lgSO volts is applied across voltage.divider network having s
1.5 ¢ 5%.megohm resistor between cathode anddynode No.l, 450 % 5%-kil-
ohm resistors between each succeeding stage including Jynude No. 10 to
anode, The focusing electrode is adjusted to thst value between 50%
and 100% of dynode No.l potential (referred to csthode) whichwill
provide maximum anode current. The 662-5‘?V photon from an isotope of
cesium having an stomic mass of 137 (Csl37) and a cylindricsl 3 jnch x
3 inch thsllium-activated sodium-iodide scintillstor [Nal(T1)} type
12A12, or equivalent are used. This scintillator is manufsctured gy
Harshay Chemical Corporation, 1945 East 97th Street, Cleveland 6, Ohio.
“ThE Cx137 1% in direct contsct with the metel end of the scintillstor.
The faceplate end of the crystsl is coupled to the 2065 by a couplin

fluid such as Dow Corning Corp., Type IIZBO(Viscolily of 100 centi oi-l’
manufactured by the DowCorning Corp.. Midland, Michigan, or equivalent,

RADIO CORPORATION OF AMERICA DATA 1
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Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin 13- Focusing Electrode

BASING DIAGRAM (Bottom View)
With Base Attached

1-Dynode No.1
2 - Dynode No.2
3 - Dynode No.3
4 — Dynode No.4
5 - Dynode No.5
6 — Dynode No.6
7 — Dynode No.7
8 — Dynode No.8
9 - Dynode No.9
Pin 10 - Dynode No.10
Pin 11 - Anode
Pin 12 -No Connection

Pin 14 — Photocathode

Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead
Lead

DIRECTION OF RADIATION:

INTO END OF BULB

TERMINAL CONNECTIONS (Bottom View)
With Base Removed

1-Focusing Electrode

3~ Photocathode

4 — Dynode
5 - Dynode
7 - Dynode

9 - Dynode
11 - Dynode
13 - Dynode
14 — Dynode
15 - Dynode
17 - Dynode
19 — Anode

No.1
No. 2
No.3
No. 4
No.5
No.6
No.7
No.8
No.9
No. 10

DATA )

RADIO CORPORATION OF AMERICA
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DIMENSIONAL OUTLINE

FM:EPLAT& fe———— 3.25 £ .06 DIA. —————)
{SEE NOTE)~
PHOTO -
\K‘ 4.38 MIN. DIA, _—’I CATHODE
/
____________ —Z
3.50 |
£.19
s
J5 R
e 1
5.87
197 +£.25%
¢ L] = - °
J42 BULB
¥
2.00 & .06 DA, —™ p-—
| =273 MAX. DIA. 1.25 MAX.
I3 FLEXIBLE ___ 1
LEADS
.020 % .005 DIA.
BASE
28 b JEDEC GROUP S
MiN. - No. Bi4-38
T J FBLN-1341

—OTHENSTONS 1N INCHES

Note: Within 4.38-inch diameter, deviation from flatness of ex-
ternal surface of faceplate will not exceed 0.010 inch from

peak to valley.

———
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Photomultiplier Tubes
| Sturdy, 10-Stage, S-11, Head-On Types for Use Under

| Adverse Environmental Conditions

\

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

|

GENERAL
‘ Speciral Response . .ceeceeseecescecooesees S11
Wavelength of Maximum Response . ...... 4400500% °
‘ Cathode, Semitransparent « « « c « o« « . Cesium-Antimony
| Minimum area . ....eeeeeeee.. 1.2in2 (7.7 cm2
‘ Minimum diameter + s e v 0o v e eee...  1.24 in (3.1 cm)
Window ....c.e..... Corning® No.0080, or equivalent
Shape s ecceeeeceonssscicssssess Plane-Plano
| Index of refraction at 4360 angstroms ........ 1.523
| Dynodes:
1 Substrate ..+ cccessecnvesovssvssesen. Nickel
i Secondary-Emitting Surface. ..... .. Cesium-Antimony
| Structure ... .Circular- Cage Electrostatic-Focus Type
| Direct Interelectrode Capacitances (Approx.):
| Anode todynode No.10 . .....ccceeeccecees 4pF
Anode to all other electrodes .. .sccecsee. B5.5DF

Maximum Overall Length .
| (Excluding Semiflexible Leads) . . . « 3.91 in (9.9 cm)

Maximum Diameter .....cccc0ceo. 1.56 in (3.9 cm)

1B01» 600000000000000000D 00000000000 HIE

Base (Temporary for 4439 only) . . . . Small-Shell Duodecal
| 12-Pin (JEDEC No.B12-43), Non-hygroscopic
1 SOTKOTI o e o o e e e Ebbeo.9058, or equivalent
| Magnetic Shield .. ..ccccceeaaesea.. See footnote ¢
| Operating PoSition « e s s seseeoocecsconnasss ANy
| Weight (ApPProx.). e v e v e veconvenssccnsanse 202

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

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

<< <<

m@ Zm Electronic DATA 1
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4438,4439

Average Anode Current®. . .. ...c0c0. ... 0.75 max. mA
Ambient Temperature‘ 5000000000 ' 75 max. °C
-#» CHARACTERISTICS RANGE VALUES

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

With E = 1000 volts (Except as noted)

| Min. Typical Max.
| Anode Sensitivity:
Radiant9 at 4400 4
angstroms . . . . — 2.2x 10 - A/W
Luminous! ... 10 27 300 A/lm
Cathode Sensitivity:
Radiant! at 4400 2
angstroms . . . . - 3.6 x 107 - A/W
Luminous® .... 8x 103 4.5x 10 -  Alm
Withblue light™, . 2.8 x 108 - - A
Quantum Effi-
ciency at 4200
angstroms . . . . - 10.5 - %
Current. Ampli- 5
fication ...... - 6x 10 -
Anode Dark Cur-
rent’ ........ - 16x108 s5x108 A
Equlvalent Anode _10 9
Dark Current In- - Bx 10 2.5 x 107 1m
put” . Ry Py i _ 1x10-12p _ w
Equivalent Noise
Inputd ....... - 65x1012 Im
Anode-Pulse Rise 9
Time' S at 1250 V. - 2.5 x 107 - 8
Electron Transit
Time'at1250V. —  2.9x 108 = 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.
Tube operation at room temperature or below is recom-
mended. — ]ndxcates additions or changes

m@ Electronic DATA 1
Components



4438,4439

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

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

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

Under the following conditions: The light source is &
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.
No.5-58, polished o 172 stock thickness -- Manufactured
by the Corning Glass Works, Corning, New York) from a
tungsten-filament lamp operated at a color temperature of
2870° K. The value of light flux incident on the filter is
0.01 lumen and 200 volts are applied between cathode and
all other electrodes connected as anode.

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

; P At 4400 angstroms. This value is calculated from'the
| EADCI value in lumens using a conversion factor of 804
} lumens per watt.

| Q 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
1 stated. The ‘‘on’ period of the pulse is equal to the ‘‘off**
; period.

Under conditions with dc supply voliage (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.

m@ m Electronic DATA 2
Components 5-70



4438,4439

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

‘ t The electron transit time is the time interval between the
arrival of a delta function light pulse at the entrance
window of the tube and the time at which the outputpulse

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

‘ fully illuminating the photocathode.

Table 1
Typicol Potential Distribution
8.13% of Supply

Between Voltage (E)

multiplied by
Cathode and Dynode No.1 1.7
Dynode No.l and Dynode No.2 1.3
Dynode No.2 and Dynode No.3 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
SHIELDINGs

Electrostatic shielding of these tubes is ordinarily re-
quired. When a shield is used, it must be connected to
the cathode terminal. The application of high voltage,
with respect to cathode, to insulating or other mate-
rials supporting or shielding these tubes at the photo-
cathode end of the tubes should not be permitted un-
less such materials are chosen to limit leakage current
to the tube envelope to 1 x 1012 ampere or less.

m@ Electronic DATA 2
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4438,4439

HIGH VOLTAGE WARNING:

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

: 2 LOAD
CONNECTION
Re
% Ry
0
REGULATED
DCPOWER g
subpy. Re
(SEE NOTE ) OYNOOE

PHO'
MULTIPLIER
TUBE

DYNODE

DYNODE NO.[

Ry
PHOTOCATHODE

Ry: 680,000 ohms, 5%, 1/2 watt BELN-EEY
Roand R3: 510,000 ohms, 5%, 1/2 watt
R4 through Rjq: 390,000 ohms, 5%, 1/2 watt

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

[R@BA cochone s i



_ 4438,4439

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT FOR USE
IN SCINTILLATION-COUNTING APPLICATIONS

ANODE RE TURN

Ce

#o

T0O
REGULATED
DC POWER
SUPPLY

{SEE NOTE 1)

-

PHOTO-
MULTIPLIER
TUBE

R, R 4
OYNODE NO | 3

By
PHOTOCATHODE
Cy: 0.05 uF, 20%, 500 volts, ceramic disc
Cy: 0.02 uF, 20%, 500 volts, ceramic disc
Cg: 0.01 pF, 20%, 500 volts, ceramic disc
C4: 0.005 uF, 20%, 500 volts, ceramic disc
Cg and Cg: 0.005 uF, 20%, 3000 volts,
ceramic disc
R,: 680,000 ohms, 5%, 1/2 watt
Ry and Rg3: 510,000 ohms, 5%, 1/2 watt
Ry through Ry : 390,000 ohms, 5%, 1/2 watt
Ryg: 1 megohm, 5%, 1/2 watt
Ryg: 100,000 ohms, 5%, 1/2 watt

e S

R2UM-27T67

Note 1: Adjustable bet pproximately 500 gnd 1250
volts dc.

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

t Electronic DATA 3
| m@ Components



A438,4439

LEAD CONNECTIONS
Bottom View
(With Base Removed)

W] K

DIRECTION OF LIGHT:
INTO END OF BULB

TERMINAL DIAGRAM
Bottom View

(With Temporary Base)

p DYo

DIRECTION OF LIGHT:
INTO END OF BULB

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

~Pin

Pin

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

Lead 7: Dynode No.10
Lead 8: Dynode No.8
Lead 9: Dynode No.§

Lead 10: Dynode No.4
Lead 11: Dynode No.2
Lead 13: Photocathode

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

7: Dynode No.10
8: Dynode No.8
9: Dynode No.6
10: Dynode No.4
11: Dynode-No:2:
12: Photocathode

REA

Electronic
Components
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570



4438,4439

DIMENSIONAL OUTLINE

e—1.50(3811£.06DIA. —5{
1.24(31.4)MIN

FACEPL ATE

(SEE NOTE} — -l'{ DiA. —-1

e

PHQTOCATHODE —/ {
f

T2 BULB ——» 3.8
807
tis
391
(99.3)
MAX.

i2 FLEXIBLE LEADS

020(5012 0050 | (@ 1 1 3} ‘
1.5(38)MIN LENGTH\\\: [ : i l’ I

TEMPORARY

j«—— BASE
JEDEC GROUP 4
UL UUU U No.BI2-43

92¢S-H44IR3

Dimensions are in inches unless otherwise stated. Dimen-
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 temperary B12-43 bage.

m@ m Eiectronic DATA 4
. Components



| 4438,4439

| DETAIL OF BASE STEM

[———t56 wmax. DIA.——-J

.020 +£.005 DIA.

0| uu_l

.24 £0301A. —
| 74 .01 DIA INDEX (NOTE 1)

[]
g
\ i r
a L T
12 FLEXIBLE LEADS IJ -50 T

92CM-11429R1

Note 1: Lead is eut 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.

B/ 2econe.,



s vivo owaneo [(1/EDN]

445522 —WO26
SIUIMAVITUN IQONV

o o N
o o o n o
7
AT : :
: O
AN
N
58 :
e \ 1
ﬂ |
\ 1
o} B TR EEEEE SN Ty
m
=
5 1
m 9 T
Z o} 344 JT.. N + EEEERENENN
> i
z i t
o L
m L 2, 1
=% BN ] =
@m {
o ©
= =
S REEE P : EEEER
m 1
L] 1 5 1
z HH 3 ¥
= /DN i t
S8 N . nNE B -
& T
. I B EE " I
| 2] U o
N ﬁo.||1=m
S ! 1 1
L THHEERHEE I
BRI i aaniaaanESssasaasasasmsas as
. 4 i
T
i
sy NS
o)t L}
,”_ .J ~1
S I I
| L i
-+ 1 ] 8 I
[ HNEE HEE
g & | 1 T
e & | . - ! ]
EE . I ! TE=AATEN
,wf - u“, J_N M-

Ho0L82 40 3HNLYH3JWNIL HOT0D LV
Q3LvH¥3d0 dWVT LNIWYTI4- NILSONNL v S 30HNOS LHOIM
22i=S1T0A 39VLS- 3GONAQ ONIG3333NS HOV3
8G1=SL70A € ON-30ONAG-OL1-2 ON-300NAT
85125.70A 20N-30ONAQ-0L1-1 ON- 3AONAQ
8022 SLT0A 1 6N~3QONAQ-04 - 3A0HLYD

SOILSIIZLIOVUVHD 3AONY TVIIdAL

P .Y i S



4438,4439

| TYPICAL SENSITIVITY AND CURRENT
| AMPLIFICATION CHARACTERISTICS :

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

| 8.13%0F E
| WA MULTIPLIED BY:
‘, CATHODE AND DYNODE No 1.7 !
— | DYNODE No I AND DYNODE NoZ—— T 1
| DYNODE No.2 AND DYNODE No.3 1.3
‘ EACH SUCCEEDING DYNODE-STAGE 1.0
| ANODE AND CA THODE 12,3
‘ 2 // 2
: AL/
‘ & /
) ™
\ 100 @,/ ,/ 14
i © gl (o\ll II 8
| S
| @,
| s 4 §‘ T 4 H
r R4 / /
r R 4 A VI
2 2
| g 4 // / V4
‘ 4
5 10 / A\&*I ,11 08 5
: 8 — 7 (\\L = Il ’1 8 =
; g d 7 R4 7 =
: £ > =
‘ & &
3 2 a g
; i
3 =
g o 2 &
L £ g
; ‘é‘ 3
b X 8'05 (]
| é .
| E .
‘ -
e e S AL | .
‘ s
|
‘ 2( 2
04 103
500 €00 700 800 900 1000 1100 1200
SUPPLY VOLTS (E) BETWEEN ANODE
AND CATHODE 92CM-11439R1

[RUBIU Components e



4438,4439

TYPICAL DARK CURRENT AND EADCI CHARACTERISTICS

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

FOLLOWS :
812%0F E
BETWEEN: MULTIPLIED BY
CATHODE AND DYNODE No. ! 1.7
DYNODE No | AND DYNODE No.2 1.3
DYNODE No.2 AND DYNODE No.3 1.3
EACH SUCCEEDING DYNODE - STAGE 1.0
ANODE AND CATHODE 2.3

TUBE TEMPERATURE =22°C

DASHED PORTION INDICATES INSTABILITY.

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A
COLOR TEMPERATURE OF 2B70°K

[ [ | -
5 T e
10
IO‘,= = 5 ;
6 — (%3
4 & 3
1 ! g
z 2 2 17
i T 1<}
3 6 | 8 3
2 0 [ &
- 8 = Q
Dl—u.l 2 6 g
4
2 1] | i g
Za 1 | =
3 . I " 5
R 67 | 0® Z
¥z e 3 EFH e 2
%%:J 6 2 w
ox 4 4 @
3 i ] T «
@ i - ]
g é 2 i 2 v
o z0 X
ws 168 b At 16°
af —t ] 7 v -
28 S e o
8 T S 1 T S w
z 4 = =3
£3 N 14 1 2
[} o | a
- 2 & T M2
£ I v ’ i =
RS I gz Sl o
10 + of 107 W
=== = = H 2
w 6 H— “\v’.\ 6 >
4 S 5 —bi 4 3
S g
2 | I, 2
L ~ [ 12
6° T | I8
4 68 2 4 2 468 468
0! 1 10 10 10
l LUMINQUS SENSITIVITY —AMPERES/LUMEN
500 660 880 1180 1250
SUPPLY VOLTS (E) — VOLTS
92LM - 2769

-
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4438,4439

TYPICAL SPECTRAL RESPONSE CHARACTERISTICS

» RELATIVE SENSITIVITY
100 1 f
4 o Ny |
s I
A
y
6
4+ I
- I
§ TN
-l "y
P
g / PN
[ %
WEZ 2 : |
b
= ] AT |
E S ABSOLUTE SENSITIVITY i
Fw {
a“q | ' |
ke E > 10 - ! \
=30 s |
2 Fia /
ECw
@29 [ ith
5 ww
aPE 6
- |
S
253 |
oz 4 t T
om3
$ad #
QUANTUM lr_ ICIENCY-ATT] | |
AL \
2 T i
! L \
3000 4000 5000 6000 7000

WAVELENGTH — ANGSTROMS

1y ) ) | T —

UL | ' T Y

—— ——
3 7]
- 4
w w & 2 e
o] 2 = e K
= =l g E w z
> © x Z

92LM-2770
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4438,4439

TYPICAL TIME RESOLUTION CHARACTERISTICS

! SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING 176 OF E
‘ BETWEEN CATHODE AND DYNODE No.l; 1/12 OF E FOR EACH SUCCEEDING
| YNODE STAGE; AND 1/12 OF E BETWEEN DYNODE No.10 AND ANODE.

‘ THE PHOTOCATHODE 1S FULLY ILLUMINATED.

4
2
a0
| F P
: (3]
w c
! 4
w
-
=
-9
)
700 y J 1000 2
| SUPPLY VOLTS (E)BETWEEN ANODE AND CATHODE
! 2L8-2768
|
|
\
|
\
:
l
|
|
|
'[f e ——— —r——
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4440

— Pin 8-0Dynode No.8

Multiplier Phototube

8~11 RESPONSE
"RUGGEDIZED", |0-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:

Spectral Response . . . . .
Wavelength of Maximum Respon“.

. .. 4490 + 500 angstroms
Cathode, Semitransparent. . . « + . »

. « . Cesium-Antimony

Shape . . . . . . 4 5ok o ... .Flat, Circular

Minimum Area. . . . . > 54 i .....1250 in.

Minimum diameter. . . . . . . . _r n
Window. . . . . . Lime ©) ass (Comﬂlg‘ No ooeo), or equwalent

Index of refraction . . . . . . « ¢« v v ¢ o v o o . 1.51
Dynode Material . . . « . v v ¢ ¢ ¢ v s v o Ceséum-Ant imony
Direct Interelectrode Capacntances {Approx, b

Anode to dynode No.10 . . . . . . OB O O 5 0 o o Lk

Anode to all other electrodes . « « . . . . . . . SR
Maximum Overall Length. . . .. « v v o 4 s o ¢ o o o - « 4,127
Seated Length . . . . . .. SR E B e - s W SIS0"ESE, 1D
Maximum Diameter. . « o« o = o o o o o a o o o o &« « . 198"
Operating Position. . . « « v = o « o o - & A . 3B IN Aoy
Weight (Approx.). , . . . . . . Fo og oo o e s 2202
Bulb. . . . ... ST - B 38 - DO R T12
SOCKEL. o b & & -y - Amphenol® No.59-402, or equivalent
Magnetic Shield . . . . . . . Millen® No.80802C, or equivalent
Bases . o @ eeen . Ultrashort Small-Shell Duodecal 12-Pin,

{JEDEC Group 4, No.B12-186}, Non-hygroscopic
Basing Designation for BOTTOM VIEW. 12AE

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

Pin 7 -Dynode No: 1G

Pin 9- Dynode No.6
Pin 10 — Dynode No.4
Fin 19 Bmeae o I SR
Pin 12 - Photocathode

Maximum Ratings, Absolute-Naximum Volues:

DC SUPPLY VOLTAGE BETWEEN ANODE

AND CATHODE . . . . . . . . « . . 1250 max. wolts
DC SUPPLY VOLTAGE BETWEEN DYNODE No. 10

ANDFANODER: SR s 250 max. velts
DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE

DYNODES . . . . . . « v v o o v o . 200 max. volts

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




AR LA L B

DC SUPPLY VOLTAGE BETWEEN DYNODE No.1
AND CATHODE . . . . . . . .. ... o

AVERAGE ANODE CURRENTY

AMBIENT TEMPERATURE .

300 max.

0.75 max.

75 max.

Characteristics Range Values for Equipment Design:

Under conditions with dc supply voltage (E} across
a voltage divider providing 1/6of E between cathode

and dynode No.l;

1712 0f E for each succeeding dynode

stage; and (/120fE between dynode No.|0 and anode.
Nith E = 1000 volts (Except as noted)

Sensitivity:
Radiant, at 4400
angstroms. . . .
Cathode radiant,
at 4400
angstroms. . . .
Luminous:
At O cps®. .
With dynode No. 10
as output
electrodef . .
Cathode luminous:
With tungsten
light sourceS.
With blue 1ight
source™ ",
Current Anplnfucatlon
Equivalent Anode—
Dark-Current {n-
put at a luminous
sensrtnvuty of
20 a/lmisk | |
Equivalent noise
Input® . . . . .
Dark Current to Any
Electrode Except
Anode at 25° C . .

Nin.

3 x10°5
2.8x10"8

Typ.

2.2x 104

0.036
27

16
4,5x10~5

6 x 10°5

8x10-10
4x 1012

Nith B = 350 velts (Bxcept as noted)

Sensitivity:
Radiant, at 4400
angstroms. . . .

Cathode radiant,
at 4400
angstroms. . . .

Luminous:
At O'cps®. . .
With dynode No. 10
as output

electrodef . .

Nin.

Typ.

2.2%10%

0.036
2.7

1.6

Nax.

2.5x10~9
£.7x10°!!

7.5x10-7

Nax.

volts
ma
oc

alw

a/w

a/lm

a/lm

a/lm

a/w

a/w

a/lm

a/lm

RAD!O CORPORATION OF AMERICA
Electronic Components and Devices Haerison, N. J.
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Min. Tys. Nox.

Cathode luminous:
With tungsten

light sourceS. . . 3x107% 4.5x¥r® -~ aflm
With blue light
sourceh»n . | 2.8x 198 - - a
Current Amplification. . - 6 x 104 -

L]

ES

Mede by €orning Glass works, Corming, Wew York.

Nade ? _Amphenol Electronics Corporation, 1830 South Suth Avenue, Shicago
58, 1linois.

Made by James Milien Manufacturing company, 150 Exchange Street, Maldea
48, Massachusetts.

Averaged over any interval of 30 seconds maximum.

Under the following conditions: The 1ight source is atungsten—filament
Tamp naxing alime-glass envelope, It s operated at acolor temperature
of 2870° Xk and a Vight input of 10 microlumens is used.

An output current of opposite polarity to that obtained at the anode may
be provided by using dynode No.10 as the output electrode. Withthisare
rangement, the load is connected in the d{node-no.to circuit and the anode
serves only ascollector, The curves shown in the accompan ing fypical
dnode Characteristics curve donot apply when dynode No.10 (s used as the
output electrode.

Under the following conditions: The 1ight source is atungsten=filament
tamp naxingaline—glass envelope. It I'soperated at acolor temperature
of 2870° K. The valueolll?ht flux 13 0.01 tumen and 200 volts are ap—
plied between cathode and all other electrodes connected as anode.

Under the foltowing conditions: Light incident onthe cathode is trans—
mitted through a blue filter {Corning C.S. NO, 5-58, Glass code ¥o.5113 pol=-
Ished to 1/2 stock thickness—-Manufactured by the Corning Glass Works, Corn=
ing, New vork& froma tungsten—filament lamp operated at acolor temper=
ature of 2870° K, The value ollight flux incident on the filter is 0,08
lumen and 200 volts are applied between cathode and all other electrodes
connected as anode.

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

For maximum signal-to-noise ratio, operation witha supply voltage (E} be—
Tow 1000 volts is recommended,

under the following conditions: Supply voltage (E) is as shown, 25° ¢ tube
temperature, external shield connected to cathode, bandwidth 1 cycle per
second, tungsten-1ight source at a color temperature of 2879° K interrupt—
ed at alow audio frequency to produce incident radiation puises alterna=
ting between zero and the value stated, The *on® periodof the pulse is
equal to the “off" period.

See Spectral Characteristic o 2870"!“(“ Sowrce and Spectral Charac-

teristic of Light from 2870° I Source after sing through Indicated B
Pilter at ffrogt ofl this Section. g e =y e

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

e ——

RADIO CORPORATION OF AMERICA DATA 2
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_ 4440

) ——
je—1.50 $.06 DIA. -
124 MIN,
FACEPLATE. < — " DiA. —j
(SEE NOTE) N

|
5 PHOTOCATHOOE ——/|
| 3.50
‘ $.12

T12 suLE—»
‘ 4.2
‘ MAX.
\
|
|

BASE
| JEDEC GROUP 4
| No. BI2 186 UI- UJJ JU
i
| 92CS-11435R1
DIMENSIONS 1N INCHES
1
| CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN
| 29 |N ANY DIRECTION FROM THE PERPENDICULAR
| ERECTED AT THE CENTER OF BOTTOM OF THE BASE.
| WOTE: WITHIN 1.24 INCH DIAMETER, DEVIATION FROM FLATNESS
| OF EXTERNAL SURFACE OF FACEPLATE WILL NOT EXCEED 0.810 INCH
: FROM PEAK TO VALLEY.
i
I
]
——— — — — —

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



4440

TYPICAL ANODE CHARACTERISTICS

DYNODE-No.1-TO-CATHODE VOLTS=I167
EACH SUCCEEDING STAGE VOLTS=83
LIGHT SOURCE 1S A TUNGSTEN-FILAMENT
LAMP OPERATED AT COLOR TEMPERATURE
OF 2870° K. +
TT T T H
1 1 | B i
! M 1
M 1+ +
T
+
ERERNES ] b
: NS
S 110 ol "o’ __ﬁ
0. <t )
"
o
<
4 8 e
o N g
I3 2
; o |
2
= £
g2 |
LU
K a
3 Q
z
=
o 2
] 1 S
=
X ] &
1 @
2
\ \! 61
]3>
N
N 1
et :
]
I Py
=] 7] Ic:) ) = =~
o
~ = 1, S o

ANODE MILLIAMPERES
92CM- 7255R6
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4440

TYPICAL CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING
Iig"OF E BETWEEN CATHODE AND DYNODE No.l Vi2
OF E EACH SUCCEEDNG DYNODE 'STAGE 5 AND
2 oF T BETWEEN DYNODE. NoJO AND ANODE o

000! ya
4

Z
Z

N

LI .1
)

&

[

CURRENT AMPLIFICATION

* o
[}

-

SENSITIVITY—AMPERES/LUMEN (COLOR TEMR 2870° K)

500 600 700 800 900 1000 100 1200
SUPPLY VOLTS (E) BETWEEN ANODE
AND CATHOOE
92CM—11439RI

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



4440

] 0 100
LUMINOUS SENsTIV'TY—AWERES/UJEN
92CS-11436
| ——— — mae. = B — — i e — el
@ RADIO CORPORATION OF AMERICA oATA 4
8-63

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING
THE SUPPLY VOLTAGE (E ) ACROS

I/IZNEFOR

S VOLTAGE DIVIDER WHICH
PROVIDES 1/6 N E BETWI CATHODE DY'K%&E No.l;

SUCCE EDING STAGE; AMJ e
10 ANODE.

BETWEEN OYNOOE No.
TUBE TEMPERATURE =25° C
DASHED PORTION INDICATES INSTABILITY

LIGHT SOURC
COLOR

A TLNGS N'I LAW OPERATED

ATLREOFZ

|o'z

X1

UMENS
5,
b O N

HODE -

T

T

34
1
1
T
1]
/

Al
INPU

v

%AL
o Brsedie
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4441

M_uitiplier Phototube

S-11 RESPONSE

"RUGGED | ZED", 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
ladustrial, Military, and |MissileApplications

DATA
General:

Spectral Response. . . . . v v v v v 4 m v w0 . .. .. S11
Wavelength of Maximum Response .. .. 4400+ 500 angstroms
Cathode, Semitransparent . . . . , o o » . . .Cesium-Ant imony
Shape. . . ... .. ... " “E 0 o . Flat, Circular
Minimum area . . « . . . .. ... L. ... 1.2 sq. in.
Minimum diameter . . . . . . .. ... .. ... 1.24"
Window . . . . . Lime Glass (Corning® No. 0080) or equnvalent
Index of refraction. . . .. ... o g wd
Dynode Material. . . . .. ... ... Cesmn—Antlrnony
Direct Interelectrode Capacitances (Approx )
Anode to dynode No. 10 . . . . . T — 2 pf
Anode to all other electrodes. . . . . . . .0 pf
Maximum Overall Length (Excludmg flexlble ]m} L TBL1BE
Maximum Diameter . . . ., . . . 50 a o =y .56
Operating Position . . . 5
Weight (Approx.) . 9 o
Bulb . . .. .. . .

Magnetic Shield. . - '
Base . . . ... .. 9 oo
Terminal Diagram:

Lead 1 & Metal Flange-
Photocathode
Lead 2 -Dynode No.1
Lead 3 -Dynode No.3
Lead 4 —Dynode No.5
Lead 5 -Dynode No.7
Lead 6 —Dynode No.9
Lead 7 —~Anode
Lead 8 -Dynode No.10
Lead 9 -Dynode No.8
b A Iy DIRECTION OF RADIATION
Lead 11 —Dynode No.4 :
Lead 12 -Dynode No.2 (NTORENDRUFRE Y

Maximum Ratings, Absolute-Naximum Valuwes:
DC SUPPLY VOLTAGE BETWEEN ANODE AND
CATHODE . . . . . . .. .. ... .. 1250 man. welts

.............. . » 250 max. volts
DC SUPPLY VOLTAGE BETWEEN CONSECUTIVE
a0 0 o opc c e e e v aa e s s 000 mex, volts
— —— . —

RADIO CORPORATION OF AMERICA DATA I
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DC SUPPLY VOLTAGE BETWEEN DYNODE NO.1

AND CATHODE. . . . « « = « « o o & « .+ » . 300 max. volts
AVERAGE ANODE CURRENTS . . . . . T o e & o 0,75 maxs ma.
AMBIENT TEMPERATURE. . . . . « « « ¢ & « « & 75 max. Sc

Characteristic Range Values for Equipment Design:
Under conditions with dc supply voltage (E)} across
a voltage divider providing /6 of E between cathode
and dynodeNo.|; 1/12 of E for each succeeding dynode
stage; and 1/12 of E between dynode No. 0 and anode.

With E = 1000 volts (Except as noted)

Nin. Typ. Nax.
Sensitivity:
Radiant, at
4400 angstroms. . . - 2.2 x10* -
Cathode radiant,
at 4400 angstroms . = 0.036 -
Luminous:
At Ocpst . . ... 10 27 300
With dynode No.10
as out-
put electrode®. . - 16 -

Cathode luminous:
With tun?sten light
source’ . . . .. 3x10-5 4.5x10°% -
With blue light
source®:® . . ., 2.8x10°8 -
Current Amplification . - 6 x10% -
Equivalent Anode—Dark—
Current Input at a
luminous sensitivity

of 20 a/lm: hd [ .~ - 8x10-'0 2.5x10°°
Equivalent Noise Inputk - 4x107'2 1.7x10-!!
Dark Current tc Any
Electrode Except
Anode at 25° C. . . . - - 7.5 x10~7
With E = 750 volts (Bxcept as noted)
Nin. Typ. Nox.
Sensitivity:
Radiant, at
4400 angstroms. . . -~ 2.2 x10% -
Cathode radiant,
at 4400 angstroms . = 0.036 -
Luminous :
At Ocps? . . ... - @1 -
With dynode No.10 as
output electrode® ~ 1.6 -

Cathode luminous:
With tungsten Vight
source? . . . .. 3x10-5 4.5x10°° -
With blue light
sourced® . . . . 2.8 %1078 - -
Current Amplification . - 6 x 10% -

a/w
a/w

a/lm

allm

a/lm

Im
1m

alw
a/w
a/lm

a/lm

a/lm

'L=:

RADIO CORPORATION OF AMERICA
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4441

® made by Corning Glass Works, Corning, New York.

Magnetic shielding matarial in the formof foll or tapaas available from
the Magnetic Shield Division, Perfection Mica Company, 1829 Clvic Opera
Building, 20 North Wacker Drive, Chicago 6, I1linols, or equivalent.

G Averaged over any interval of 30 seconds maximum.

Under the following conditions: Thelight source Isa tungsten-filament
1amp nayng a llno—?h:ss envelope. It isoperated at a color temperature
of 2870° Kk and a light Input of 10 microlumens is used.

An output current of opposite polarity to that obtained at the anode may
: be provided b{ using d(noﬁ_e No.10 as the output electrode. NWith this
arrangement, the load |'s connected in the dynode No.10 circuit and the
’7 anode serves only as collector. The curves shown in the accompanyng
fypical Anode Characteristics curve do not apply when dynode No.10 |3

used as the output electrode.

5 Under the following conditions: The light source Isa tungsten—filament
; 1amp naslnga]lne-glass envelope., It isoperated at s color temperature
| of 2B70° K, The valueoflI?ht flux Is0.01 fumen and 200 volts are ap-
‘ plled belween cathode and all other electrodes connected as anode.

Under the following conditions; Light incident on the cathode is trans-
mitted through a blue filter {Corning C.S. No.5-58. Glass Code No.5113
Eol Ished to 172 stock thickness—Manufactured by the Corning Glass Works,
orning, Kew Vork%ofrom a tungsten-filament “1amp operated at a color
temperature of 287 K The valueof 1ight flux incident on the filter
is 0.01 Tumen and 200 volts are applied between cathode and all other
elactrodes connected as anode.

At & tupe temperature of 25° C, Dark current may be reduced by use of
a refrigerant. §

For maximum signal-to-nolse ratlio, operation with a supply voltage {E)
below 1000 volts is recommended.

Under the following conditions: Supply voltage (E) is as shown, 25° ¢
tube temperature, eéxtarnal shieldconnected to cathode, bandwldmol cycle
per second, tungsten-1ight source at acolor temperature of 2870% K In-
terrupted at alow audio frequency to produce incident radiation pulses
alternating between zero and the value stated. The "on® perliod of the
pulse is equal to the “off” period.

|
|

\

|

|

|

|

|

; See Spectral Characteristic 2870° I Light Source and Spectral Char-
| :curﬁﬁc of tht froa 28708fl Source after passing through Isdicated
| r
:

?

|

lue Pilter at front of this section,

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

RADIO CORPORATION OF AMERICA DATA 2
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FACEPLATE

LS50 £ .06

DIA,

—

(SEE NOTE)

PHOTOCATHODE /

TI2 BULB ——

.24 MIN.
[ DIA. _T

},________

Syl
3

z
-z

—

{

CENTER LINE OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED
AT THE CENTER OF BOTTOM OF THE BASE FLANGE.

NOTE:

~ 1.56 MAX. ol
DIA.

12 FLEXIBLE
LEADS

.020 +.005

DIA.

92CS-11464R1

MENSIONS IN FNCHES

DEVIATION FROM FLATNESS WITHIN THE 1.24 INCH DIAM—
ETER AREA WILL NOT EXCEED 0.010 INCH FROM PEAK TO VALLEY,

RADIO CORPORATION OF AMERICA
Electronic Components and Devices

Harrison, N. ).
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e
-
\
| SPECIAL BASE
| Pin Dimansioms and Orientation and fndex Guide
; BULB
| —F
| .25 MIN.
|
} METAL FLARBE
\
| 00 0° "o oo o
| ————— .25 MIN.DIA.—— |
| lMe————— .44 £.02 DIA.
mxmorsn\
|
| NOTE 2.
|
28.7° 257¢
|
:
|
|
|
| ™25.79 ‘,_25.7;-'
3 e—.74 1 0l DIA. 'E"*MCC’!
DIMENSIONS IR INCHES
| (2~Lead Bese 1,2,3,4,5,6,7,8,9,10, 11,12
| NOTE I1: LEAD IS CUT OFF WITHIN 0.04 1NCH OF THE GLASS
| BUTTON FOR )NDEXING.
| NOTE 2: LEAD NO. 13 15 GUT OFF WITRIN 0.0¢ (NGH OF THE
‘ GLASS BYTTON,
|
':

RADIO CORPORATION OF AMERICA DATA 3
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4441

TYPICAL CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIOER PROVIDING
I/6 OF E BETWEEN CATHODE ANO OYNODE ~°|AN'/'2

OF E FOR EACH SUCCEEDING OYNODE STAGE,
i/il2 OF E BETWEEN DYNODE No.O AND ANODE g
1000} = - — 7
b 7z
8 7
L - 4

44444,4
>

tnq’

3
CURRENT AMPLIFICATION

SENSITIVITY—AMPERES/LUMEN (COLOR TEMP 2870° K)

2
| oot les
500 600 700 800 900 1000 10O 1200
SUPPLY VOLTS (E) BETWEEN ANODE
ANO CATHODE
92CM— 114391

RADIO CORPORATION OF AMERICA OATA 4
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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 DYNGOE L
iz OF E FOR EACH succer—:oms STAGE; AND 1712 OF E
BETWEEN DYNODE No ANODE.
TUBE rmpsmruns:zs" ¢
DASHED PORTION INDICATES INSTABILITY.
LIGHT SOURCE IS A TUNGSTEN=FILAMENT LAMP OPERATED
‘ \g7|__AT A“COLOR TEMPERATURE OF 2870° K
6 T
1y 4 T
& :
‘ §§ ~ L I
2107 T
| 5' 6| t
- 4 T
- :
=2 2 i
Z= - L/
%% = =
e
2
,o-lo
B 4 6 8
Qi i 10 100
| LUMINOUS SENSITIVITY —AMPERES/LUMEN
; 92CS-11436
|
\
|
]
\
=1 =

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



N 444]A

Mulhpller Pho.otube

RUGGED VIBRATION-RESISTANT STRUCTURE
8-11 RESPONSE ELECTROSTAT I CALLY 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 is the same as the 4q41 except for the following:

Characteristics Range Values for Equipment Design:
¥ith E = 1000 volts

Fin. Tyb. Nox.
Anode-Pulse Rise Time®. . . . - 2.8x109 - sec.

With E = 750 volts
Equivalent Anode-Dark—
Current Input at a

Yuminous sens:tlwty

of 20 a/imbse . . . .., - 8x10°0 25x10:® m

ENV IRONMENTAL TESTS:

The 4441A is designed to withstand environmental tests
squivalent to those specified in MIL-E~5272C* for equipment
mounted on the structures of missiles propelied 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 first, per method of
MiL-E-5272C*, Par.4.15.5.1, Proc.V, on apparatus which pro-
vides a half-wave sinusoidal shock puise. One-hundred per—
cent testing of all 4441A's is performed. Each 444lA [non-
operating) is subjected to three impact shocks in each
direction of the three orthogonal axes. Each impact
shock has a peak acceleration of 30 £ 3 g's and a time
duration of 1l £ | milliseconds. Each tube is subjected
to a total of 18 impact shocks.

Vibration. These tests are performed next, on apparatus
Wirich appties e variable~sinusoidal frequency vibration to
the tube |n accordance with MIL-E-5272C*, par.4.7.14 and
par.4.7.14.1, except forthe cycle duratuon. This test is
performed on all 4441A tube types. Each 444|A (Operating
under theconditions specified underTube Rejection Criterion}
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 |5 minutes.

RADIO CORPORATION OF AMERICA DATA
Electronic Components and Devices Harrison, N. J. 3-64
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&

] Accelera- Fre- Cycle Duration
Doubl? Amplitude tion quency Per Axis
inches g's cps minutes
0.050 + 0.005 £ 20-87
= %g 87-2000 $
- 2000-87
f.458 : & 688 < 87-20

Tube Rejection Criterion, After completion of the shock
tests, tubes are operated at an anode-to-cathode voltage of
1000 volts with the light level incident onthe tube adjusted
to provide an anode current of B microamperes. Electrical
and/or mechanical tube failures due to shock or vibration
are observed during the vibration test when the specified
anode current is monitored. Tube rejection criterion for
both tests is that the anode current of B microamperes will
not change more than + 20 per cent at any time during the
vibration test for each axis.

Design Tests:
Vibration. These tests are performed under conditions
equivalent tothose described in MIL-E-5272C*, par.4.7.!4 and
par.4.7.14. 1, The vibration cycle has a duration of one
hour and two cycies are performed for each of the three
orthogonal axes. The total test perliod for each tube Is six
hours.

Acceleration. These tests are performed in a centrifuge
providing unidirectional acceleration by amethod equivalent
to that specified in MIL-E-5272C*, par.4.16.3, Proc. ||t
except that tubes are subjected for one minute to an in-
creased acceleration test level of 100 £ 10 g's in both
directions of the three orthogonal axes and the tubes are
non-operating.

Military S eclvlcmgn MiL-E-5272C (ASG), 13 April 1959; sod Amend-
ment 1, 5 Janvary .

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




4445

Vidicon
SpectraPtex Type for Single-Tube Color Cameras

"Signal Can Be NTSC {or PAL} Encoded

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

General Data

Electrical:

Heater Voitage .. ..... .sccvoecns Sl s sl B BB W
Heater Current at 6.3 Voilts, st @7 8. . ... . 2..>,. @6 nominal A
FocusingMethod ............. seensnee-puasnesr . Magnetic
Deflection Method .......... reesskreensrreses .. Magneue

Direct Interelectrode Capacitance: ¥
Target to all other electrodes . ,........... rreieass GG PF

Optical:

Outer faceplate giass ¥ Carning caste 7066 havieg a wiickades of
0.094* £0.012".

Inner faceplate . ,...cc. vo'resseass. Drk-Clad Fiber Optits
Photoconductor . ... .......ca.c0nnen Antimony Trisulfide

Orientation of quality rectangle Proper orientation is obtained
when the horizontal scan is essentially parallel to the plane passing
through the tube axis and short index pin.

Maximum Useful Diagonal of Image ......... 0.825 i (16 o}
Mechanical:
Maximum Length. .. /v svetcsesocrnssss B475in (164.5 maw
Maximum Diameter . . . ... Pilid . vove.. ¥¥35in (28.B3 mM
Bulb........ P I T 0506 0.0 o oo A6 - B0 SRR 55" ki
Base........ ... Small-Button Ditetrar 8-Pin (JEDEC No.EB-11}
Socket ...... Cinchb No.8VT (133-98-11-015), or equivalent
Deflecting Yoke — Focusing Coil —
Alignment Coil — Assembly .......... Cleveland Electronicstd
No.VDA.945, or equivaient
Operating Position . .. ...coavutvreees vrinsvicarennes Any

Weight (Approx.}

integral Dichroic Filter Stripes Optically Eneode Color lnfomnhaw

m@ Z}TJ 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 Voltagef .. ... ......... = 1000 v
| Grid-No .4 and Grid-No.3 .
Voltage Difference. ... .... oot & o - 600 v
| Grid-No.3 Voitagef ....... Fert e e - 1000 v
Grid-No.2 Voltage ., 4. ... P g - 360 v
Grid-No.2 Power Dissipation . ...... - 1 w
Grid-No.1Voitage . ..........cc0u. -150 0 \"
Heater-Cathode Voltage . . . .. — ~125 10 v
Heater-Voltage Tolerance. ... ,..... - 5 %
Target Voltage . . . .......oovvunns - 70 \
Dark Current . .. ...... m—— Y - 0.25 HA
Peak Target Current® . ..., ...... .. - 0.75 MHA
Facepiate:
huminationh .. ... .... S o = { 1000 4myte2
i 10,000  lux
‘Temperature: '
| Operating and storage . ... ... - KAl oc

| Typical Operation and Performance Data:

For scanned area of 1/2" x 3/8"" —
Faceplate temperature of 300 * 30 C and standard TV scanning Rate

Grid-No.4 (Decelerator) Voltagef ......... 900 v
Grid-No,3 (Beam-Focus Electrode)
Voltagef ................... gl o one Ak 540 v
| Grid-No.2 (Accelerator)
| Voltage .............. o eIt 300 v
Grid-No.1 Voltage for
| Picture Cutoffl .. ... ...... R—— —65 to —100 v

Average ‘Gamma’’ of Transfer

Characteristic for Signal-Output

Current Between 30 nA and

B00NA ... e soyon OIGD

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

; RemovedK .. ... ... ... .iiieeeeieians ... 48 %
Peak-to-Peak Blanking Voltage:

| When applied togrid No.1 ... ...... D OBEE 75 v

} When applied to cathode .............. 20 '

m@ Electronic DATA'1
Components
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—————— —
Field Strength at Center of
| Focusing Coil™M, .. .. .. B P o sODES:) G
! Field Strength of Auiuﬂtm
| Alignment Coil". ... ... iieessnee.anss. Ot04 G
i Peak Deflecting-Coil Current:
| Horizontal. . ....... RN AR 280 mA
2 Vertical . ............. L iy ? 3 mA
Sensitivity
Conditions
Faceplate illumination (hightighed . ... .. $ mif ife)
Dark currentP . .. .. .. e g . LA » nA
Performance
Target voltaged.f ... . ............ 2210 45 v
Signal-Output Currents .. . . .. oMo o 300 LY

R "V B

® This capacitance, which effectively is the output /mpedance of
the tube, is increased when the tube is mounted in the deflect-
ing yoke and focusing-coil assembly. The resistive component of
the output impedance is in the order of 100 megohms.

® Made by Cinch Manufacturing Corporation, 1501 Morse Ave.,
Elk Grove Village, ILL 60007.

€ Made by Cleveland Electronics Inc., 17877 St. Claw Avenue,
Cleveland, OH 44110.

d These components are chosen to maximize resolution uniformuty
over the useful picture area of the camera tube. Resolution uni-
formity is necessary for good color uniformity.

® A description of the Absolute Maximum Rating is given in the
General Section titled Rating System for Electron Tubes.

f  Grid-No.4 voltage must aiways be greater than grid-No.3 voltage,
The maximum voltage difference between these electrodes, how-
ever, should not exceed 600 volts. The recommended ratio of
grid-No.3 to grid-No.4 voltage s 6/10.

9 Video amplifiers must be designed properly to handle target cur-
rents of this magnitude to avoid ampiifier overload or picture
distortion,

B For conditions where “white light” is unifbrmiy diffusst ever
entire tube face.

-

With no btanking voitage on grid No.1.

k  For initial signal-output current of 300 nancamperes and a dark
current of 30 nanoamperes.

m@ Z}—U Electronic DATA 2
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M The polarity of the focusing coil should be such that a north-
seeking pole is attracted to the image end of the focusing coil,
with the indicator located outside of and at the image end of the
focusing coil.

" The alignment coil should be jocated on the tube so that its cen-

ter is at a distance of 3-3/4 inches from the face of the tube, and

| be positioned so that its axis is coincident with the axis of the
| tube, the detiecting yoke, and the focusing coil.

for good black-level reproduction. Dark-current signal is pro-
portional to the scanning velocity. Any change in scanning velo-
city produces a black-level error indirect proportion to the change
in scanning velocity.

\
| P The deflecting circuits must provide exiwremely linear scanning
|

9 The target volitage for each tube must be adjusted to that value
which gives the desired operating dark current.

F Indicated range serves only to illustrate the operating target-
voltage range normally encountered.

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

‘ Typical Range of Dark Current

10
TARGET VOLTS

l SCANNED AREA OF PHOTOCONDUCTIVE LAYER - 172" x 3/8"
| FACEPLATE TEMPERATURE = 30° C APP |
| : ll
| ¥ o n | f
| i & [R38:
3
=SSk
| -3 1 it
‘ 3 e P 1
“ ,'_ A +Lw
H - |
& 2 ’ t
3 |
(%]
: Y
| E 0.0l i =
‘ s} ] %I 3
Lot
| 6| - J 4[ i
| 58 o
|

92Cs-12235

r
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| Spurious Signal Test

| 3 - zome 4

— - JLzou: . _Figure 1

| Spurious Signal
‘ Test Zones

s
92031084
This test is performed using a uniformly illuminated test
pattern containing two ‘‘zones’ as shown in Figure 1. II-
| lumination is for a peak signal current of 300 nanoamperes.
| Under these conditions, a blemish will be counted if its
signal amplitude is greater than 45 nanoamperes under
| either illuminated or capped conditions, Some spots and
| fiber-optic distortion errors are more easily observed when
viewing a red or a blue field. Therefore, Wratten filters
numbers 25 or 47B (or equivalents) will be inserted into the
light path to provide the red or biue fields. Table | shows
the number of countable spots allowed. No two spots may
be closer together than the distance equivalent to twenty
TV lines.
Table |
For scanned area of 1/2* x 3/8” (12.7 mm x 9.5 mm)

Blemish Size
{equivalent number
of raster lines) Zone T Zone2 ¢ —

over 4
over 3
over 1
1 or less

1

*» BN O
IOWO

*Spots of this size are allowed unless concentration causes a smudg-
ed appearance.

Electronic DATA 3
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Dimensional Outline

1B (::_.5)

S |

1025+ 00,
0 ™ (26.08 + .08) O
6.350 + 125
1161.3¢ 3.18) Dimensions are In inches unless

otherwise stated. Dimensions in
parentheses are in millimeters and
are derived from the basic inch
dimensions (1 inch = 25.4 mm),

315
5)
SEE NOTE 2

|

|
|

! BASE JEDEC

NOES 11

‘ Y2um- 3024
|

i

|

|
|
|
|
|

Note 1 — Color encoding stripes, 530 line pairs/inch. The yellow
{minus blue) stripes are shown vertically on the center-
line, the cyan {minus red) stripes are 45° counterclock-
wise from the yellow stripes. The yellow stripes are per-
pendicular to the plane passing through tube axis and
short index pin. This plane also defines the direction of
horizontal scan.

Note 2 — Within this distance, diameter of bulb is 1.025” + 0.003"

\

|

| —0.030".
-

| .
Electronic DATA 3
‘\‘ m@ Components )



4445

Basing Diagram
TARGET Pin 1 — Heater
e+ 2 Pin 2 — Grid No.1
Gz Pin 3 — Grid No.4
Pin 4 — Internai Connection ~
Do Not Use
(7)x_Pin 5 — Grid No.2 y

Pin 6 — Grid No.3 i
v, Pin 7 — Cathode
H H .

SHORT Pin 8 — Heater |
| F;'g Flange — Target |
| DIRECTION OF LIGHT: Short Index Pin — internal Connection — |
INTO FACE END OF TUBE Make No Connection

|
| |
Typical System Response
(These data are obtained by “‘sweeping” the in-
put of a camera system, employing a |
SpectraPlex vidicon type 4445 with the out-
put of a Bausch & Lomb Monochromator
Model 33-86-02.
i - ~ T 1
o 1| L3 1 1
T 7| i T T
2 |
- i BLUE l\ = i
z 1. CHANNEL -
s . - SIGNAL REI;
§ —t— CHANNEL
SIGNAI.
AT
E ] e 1
2 — :f.—j—— 443‘ : —
] - +— 7 +
¢ ] / = T _l_ \ |
| [ — j T + 4 | )
500 600 700 200
WAVELENGTH NANOMETERS
921 3819
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A ee—_——

Typical Light Transfer Characteristic

1LLUMINATION UNIFORM OVER PHOTOCONDUCTIVE LAVER
SCANNEO AREA OF PHOTOCONDUCTIVE LAYER = 1/2" x 3/8"
FACEPLATE TEMPERATURE 300 C APPROX

ONE (1} LUMEN/FT2 1S APPROXIMATELY EQUAL TO TEN (10) LUX

i 71— -
[ T
(! !
et A 8
‘\\ T : -
= 11 H ° E
1] '%
N f "4
\A ,‘l 2 .
| N : - 4§
TN pal =
EEEAY - .
1] i 5
] Ik 8
TR TN :
| | 8 o 3
aa =l s A
12 INTT T 3
t &t "z 1 * S
TIE! T8
| 3] £
: ! £l g

/?’

_ °
-
‘ I [T 1
| | -
! ~
\
\
| - e w ~ 3% e« N TR ~ e
\
: SIGNAL QUTPUT 'NANOAMPERES (nA} zLM 3818
!
|
f
F o —
; DATA 4
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image-Converter Tube

S-11 RESPONSE

For Use as aigh-Speed Light Shutter
in Extremely~High-Speed Photography

General:

Spectral RESPONSE. « o ¢ o v o o s o o o s s v s v o = « 11
Wavelength of Maximum Response . . + « . 4400:500 angstroms
Photocathode, Semitransparent:
Shape. « o « « « s« o « s o = « s = o » «Spherical, Circular
Window:
AM€A v v o o o o v o v o o s o « 9.52 sq.cm (1.48 sq.in.}
Minimum diameter . « « « « o « « o « « 3.48cm(1.37 in.)
Index of refractions « « « « o« o ¢« o o o o « « « o o 1.48
Fluorescent Screen:
Shape. « « ¢ « v o &
Phosphor « . + + « .
Fluorescence . . .

. . Flat, Circular
P11%, Aluminized
« s <« s o Blue

Phosphorescence. « s v e s o« Blue
Persistence® . . . Medium Short
Window:

Useful deflection

area (ApproxX.) « « « « « o« + o« » » 18 sq.cm {2.8 sq.in.)
Minimum diameter . « o « <« o « & « ¢« « o » 7.1 cm (2.8 in.)
Index of refraction. . . . . . JPi sl peesln: . MO

Direct Interelectrode Capacnances (Approx. }:

Grid No.1 to all other electrodes. «+ « « + « « « » . 20 pf
Deflecting electrode DJ1 to

deflecting electrode DJ2 & ¢ & « o ¢ v o ¢ o o « & 1 pf
Deflecting electrode DJ1 to

all other electrodes « o« « « « o o o o o o « o o o 6 pf
Deflecting electrode DJ2 to
all other electrodes . . . e . . Bl

.Electrostatic
.Electrostatic
.« 9.87"+0.06"

Focusing Method. . . . . . . . : : :
Deflection Method. « & « v & & « « « «

Overall Length . & & « ¢ & « «
Diameter « « o ¢ « « o o o « o . - 3.97" £0.07"
Operating Position . . « « . « . . o o @ m) lemieer =AY,
Weight (APProXe) o o o « o o o o o o o o o o e s s o« 2802
Terminal Connections (See Dimensional Outline):

DIRECTION OF LIGHT:
PERPENDICULAR TO PHOTOCATHODE
END OF TUBE
Gy -Grid No.1
-Grid No.2
DJ% Deflecting
Electrode No.1
K - Photocathode
DJ2 - Deflecting
Electrode No.2
Anode - (Grid No.3,
Coilector,
Screen)

RADIO CORPORATION OF AMERICA DATA |
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Maximum Ratings, Absolute-Naximum Values:

DC Anode Voltage®. « « v v v o o o+ « » 15000 max. velts
OC Grid-No.2 Voltage®. . . « . . .+ . . 2200 max. volts
Grid-No.1 Voltage® . . . .« . ... .. 190 max. volts
Deflecting E) ectrode Vol tage:

DUl and DJ2° . & ¢ v v o o s o « » o » #1500 max. volts
Peak Photocathode Currentd . . . . . .. 0.02 max. ampere
Photocathode Current Density:

Peak®. + v v v o e v v v s e e oo« 0.002max. amp/cml

AVERAgEY o o o ] o -« Ene e B S 0.1 max. wal/c

Typical Operating Values:

Anode Voltage® . . . . v v v vy oo 15000 volts
Grid-No.2 Voltage®: f . . . . .. .. 1500 to 1900 volts
Grid-No.1 Voltage:®

Operating {Minimum)f . . . . ... 110 to 170 volts

Cutoff {(Maximum) . . v ¢« « ¢ o « & -90 volts
Deflection Factor. « « « « « « « « » 1050 to 1250 volts/in.

Characteristics:

With conditions shown under Typical Operating
Values and at an ambient temperature of 25° ¢
Nin. Typical Nax.
Photocathode Sensitivity:
Radiant, at 4400
angstroms. « « « < . - 0.04 - amp/watt
Luminous,at 0 cps9 . . . 2x1055x10% - amp/ 1 umen
Paraxial image

Magnification (Cmx)) .  0.69 - 0.78
Distortion Mok , . . . .. - - 0.03
Paraxial Resolution®™ ., . 25 - - line-pairs/mm
Edge Resolutionb:®.n_ | 15 - - line-pairs/mm
Radiant Power Gain,Psq . . 50 - G
Equivalent Background

Screen Brightness Input” - - 5x10"12 watts/sq.cm
Screen Uniformity Factor®. - - 1.3
Alignment. « v « o ¢ « o & - - t

® for P11 spectral-eEnergy Emission Characteristic curve, see front.of
Cathode-kay rube, Storage-Tube, & Nonoscope Section. See alao accompany~

ing Operating Considerations.

Referred to photocathode. ,

Referred to anode.

Over an interval not exceeding 1 microsecond.

Averaged over any interval of 8 minutes maximum.

Adjusted to minimize shadowing effects in the displayed image caused by
the wires of grid No.i.

For conditions where the 1ight source is a tungsten~filament lang having
a lime glass envelope (Corning Glass Code no.oosg, or equivalent). The
lamp is operated at a color temperature of 2870° k. A light input of
0.01 lumen is used to irradiate a centered 1/2-inch diameter of the
photocathode.

pefined as the ratjo of the separation of two diametrically opposite
image pointson the screen to the separation of the corresponding image
points on the photocathode.

-e a0
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4449A

i Determined as follows: The image incident on the photocathode is per—
pendicular to the grid-No.1 wires and consists of 2 parallel lines on
a bright background approximately 0.16" in length and separated by a
distance of 0.160° £ 0.002*. The image on the photocathode is focused
and fosnloned 50 that the separation between the image lines is an
equal distance onboth sidesof the geometric center of the photocathode.
The line sgacinngn the screen is measured adjacent to the faint image
of the center grid-so.1 wire,

A second magnification value {tmx) is measured under the condition

established in (j) except that the )ines are separated by a distance
$.002 % 9,080, (elmngon {8} is defined by tgu !wa'rﬁym‘

o = EMX

=X

Cmx

Determined with a resotut Ionrattern consisting of horizonta) and vert icat
bars. The timiting resolution value is measured adjacent to the faiat
image of the center grid—No.1 wire and applies to both vertical and
horizontal resolution.

W Measured at the edge of a 1~inch diameter circle positioned concentric
with the geometric centerof the photocathode under the same conditions
established in (m).

Under the foltowing conditions: Light incident on the photocathode is
transmitted through a blue filter {Corning C. S. No.5~58 filter from
Melt No.5113 polished to1/2 stock thickness—Manufactured by the corning
Glass works, corning, New York) from a tungsten—filament lamp having a
lime_glass envelope. The lamp is operated at a color temperature of
2870° K. A 1/2-inch diameter of the photocathode is irradiated and the
vatue of light flux incident on the filter is 0.1 lumen. a calibrated
receiver having S~11 spectral response and masked tO have a 1/2-inch—-
diameter aperture is positioned 12 inches from the screen of the 84494,
The output current (11) of the receiver isnoted. The same receiver |s
then positioned to receive the radiant flux originally incident on the
photocathode and its output current I} is noted. Radiant power gaia
6) is defined by the equation:

'
6 = 2000 xl—‘-

2

The coefficient 2000 is derived by assuming that the integrated 1ight
fadiatedby the screen is 79 per cent of that value that would be cbtained
If the light emitted by the screen has a cosine distribution.

See Spectral Characteristic 3)‘ 2870° I Light Source and Spectral Char-
acteristic of Light {foa 2870 K Source after passing through Indicated
Blue Pilter at front of this Section.

" pefined as that valueof incident radiation required to cause an increass
in screen brightness equal to the screen background brightness.

® The ratioof the Juminance values of the brightest area to the darkest
area of the screen with the entire photocathode uniformly illuminated.
The value of incident illumination on the photocathode is 1 footcandle
and the light spot on the screen has a diameter of 0.10" £ 0.01°,

A trace produced on the screen, when the center of the photocathode is
irradiated with a 0.025-inch diameter 1ight s(fot and an ac voltige is
applied to the deflecting electrodes, will not deviate more than 4 from
the plane Rasslqg through the center of the recessed ball cap of grid
No.1 and the major axis of the tube. The angle produced by the trace
and the faint imagesof the grid wires, that ar obssrved when the photo~
cathode is uniformly illuminated, wiil be 909 % £13

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

OPERATING CONSIDERAT IONS

Nagnetic shielding of the 4449A is required to minimize
the effects of extraneous fields on tube performance; ac mag-
netic fields are particularly objectionable in that they seri—
ously impairtube resolution. |fan ironor steel case is used,
care should be taken in its construction to insure that the
case is completeiy demagnetized.

RADIO CORPORATION OF AMERICA DATA 2
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e

The P-11 phosphor screen employed by the 4449A emits high-
intensity actinic blue fluorescence and has a persistence char-
acteristic, within the range of {0 microsecondsto | millisecond,
that is dependent on the current density employed.

Toprevent degradation in the resolution of deflected images
care must be taken to assure that the deflecting voltage Is free
ofac ripple and that shielded semifiexibie leads are used for
making connectionto the deflecting electrode terminais. Bal-
anced deflection with respect to anode should be used.

Exposure Time. In practice, the shutter speeds attainable
with the 44494 are limited by the ability of the external cir-
cuitry to supply to grid No.l! good rectangular-wave pulses of
sufficiently short duration. With perfect pulse-forming clr-
cuits, the minimum exposure time of the 4449A is limitedby
electron transit time which, for an anode voltage of 15 kilo-
volts, is inthe order of 10~9 seconds. Electrons are defocused
if they are not beyond the influence of the gating (control)
grid when its voitage returns to cutoff value at the end of the
gating pulse.

The high voltage at which the 4y39A is operated may be
very dangereous. Great care should be taken in the design of
apparatus to prevent the user from coming in contact with the
high voltage. Precautions must inciude safeguards which
eliminate ai! hazards to operating personnel. In the use of
high-voltage tubes, such as the 4449A, it should always be
remembered that high voitage may appear at normally low-
potential points inthe clrcuit because of capacitor breakdown
or incorrect circuit connections. Beforeany part of the cir-
cuit is touched, the voltage-suppiy switch shouid be turned off
and both terminals of any capacitors grounded.

RADIO CORPORATION OF AMERICA
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“EXHAUST TUBULATION
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ﬁ A SEE DETAL®’
. 5y :L—w +02 om—

For DETAIL "A" and "B" and notes, see back page.
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NOTES FOR DIMENSIONAL OUTLINE

Note 1: Not tobeused for mechanical support or electrical
connection.

Note 2: The plane passing through the center of the recessed
ball cap DJ2and the major axis of the tube will not deviate
more than 3° from the plane passing through the center of
the recessed bal! cap DJI and the major axis of the tube.
Note 3: The plane passing through the center of the recessed
ball cap DJi and the major axisof the tube will not deviate
more than 5° from the plane passing through the center of
the recessed ball cap for grid No.! and the major axis of
the tube.

Note U: This distance on the major axis of the tube is
-33 & .03.

DETAIL "A"

DETAIL "B"

DIMENSIONS [N INCHES

RADIO CORPORATION OF AMERICA
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Multiplier Phototube

12-STAGE, HEAD-ON $-20 RESPONSE ENCLOSED, IN-LINE
SPHER{CAL-FACEPLATE TYPE DYNDDE STRUCTURE
HIGH CURRENT AMPLIFICATION EXTREMELY SHORT RISE TIME

For Near-Infrared Ruby-Laser Detector Systems, Flying-
Spot Scanning, Photometry,and Scintillation Counters
Requiring Low-Dark Current and High Sensitivity over
the Visible and Near-Infrared Regions of the Spectrum.

@eneral:

Spectral Response. « . « « o

Wavelength of Maximum Response

Cathode, Semitransparent
Shape. « « « « o ¢ o o
Minimum area . . . . .
Minimum diameter . .

« « 4200 %500 angstroms
K-Na-Cs-Sb (Multialkali)
.Spherical, Circular
« e s e« 2.2 8q.0N,
« s o« 1,68 in.

e o o s s o
« s 6 0 s o s 9 &

Window . .« . . . . .Borosilicate Glass®
index of refractuon. 0 o o oololo do oo 1.48
Dynode Material. . . . o « < « « Copper-Beryllium

Direct Interelectrode Capacltances ibwox.).

Socket . « . . . :
Magnetic Shield. .
Base « « o o ¢ o o

Cincht No.ZO-PM or equivalent
Perfectxon Mica Co.€, or equivalent
=0 0 0.9 o Small-Shell Bidecal 20-Pin

(JEDEC No.B20-102}, Non-hygroscopic
Basing Designation for BOTTOM VIEW . . v « o « o « « « 20E

Pin 1-No Internal Connection
Pin 2-Dynode No.1

Pin 3 -Dynode No.3

Pin 4 - Dynode No.5

Pin 5-0ynode No.7

Pin 6-Dynode No.9

Pin 7 - Dynode No.11

Pin 8- Anode

Pin 9-Same as Pin 1

Pin 10- Same as Pin 1

Pin 11 - Same as Pin 1

Pin 12 - Dynode No.12

Pin 13- Dynode No. 10

Pin 14 — Dynode No.8

Pin 15 - Dynode No.6

Pin 16 - Dynode No.4

Pin 17 - Dynode No.2

Pin 18— Same as Pin 1

Pin 19 - (Focusing Electrode}
Pin 20 - Photocathode

Anode to dynode No.12. . . . ¢ ¢« ¢« o + « o o o « « « 3.8 pf
Anode to all other electrodes. « « « « « « o « v « « 5.7 pf
Dynode No.12 to all other electrodes . . . . . . . . 6.8 pf
Maximum Overall Length « « ¢ ¢ ¢ ¢« ¢« ¢ ¢« ¢ ¢ o ¢ « « « 6.31"
Seatedilengths . o o ol exls o o fondsl & © (o S o ael D00 45018"
Maximum Diameter . o « « « « o ¢« o o o o o o o o « oo 2.06"
Operating POSition « « o « « « o o o o o o o o s o o o « JANY
Weight {Approx.) . e e oo AW o o GEP Bue s IR
Bulb « « « « « 5 5 33 o olo g3

Electronic Components and Devices Harrison, N. L. 6-64
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Maximum Ratings, Absolute-Naximum Values:

DC Supply Vol tage:

Between anode and cathode. . . .
Between anode and dynode No.12 .
Between consecutive dynodes. . «
Between dynode No.1 and cathode.

Between focusing electrode

and cathode. « ¢« ¢« « & ¢ o -
Average Anode Currentd . . . . . .
Ambient-Temperature Range. « « « «

Characteristics Range Values:

Under conditions with dc supply

. « 2800 max.
- 400 max.
E » 400 max.
. 600 max.

600 max.
. 1 max.
-200 to +85

voltage (E) across

a voltage divider providing electrode voltages shown

in Table 1.

Focusing electrode is connected to arm

of a potentlonmeter between cathode and dynode No.|
and its voltage is adjusted to that value which
provides maxImum anode current.

With E = 2300 volts (Except as moted)

Hin.
Sensitivity:
Radiant, at 4200
angstroms . .« « J
Cathode radiant,
at 4200
angstroms . . . =
Luminous,
at 0 cps® . . . 250
Cathode luminous:
With tungsten
light sourcef
With blue light
sourced b | |
With red 1ight
sourcel ¥
Current Amplifi-
cation. « + « . « -
Equivalent Anode—
Dark—Current
fnput at a
luminous sensi=
tivity of
300 a/lm* . . . . -
Anode-Pulse Riseé
Time" . . . ... -
Greatest- Delay
Between Anode
Pul ses:
Due to position
from which elec—
trons are simul-
taneously released
within a circle
centered on tube

1.1 x 1074
5.5x10-8
3x10~7

Typ. Nax.
4.3 x 10% -
0.064 =
1000 12000
1.5x 104 -
5x10-7 -
6.6 x 106 -
1x10-10  1,3x10-9
2x 109 -

volts
volts
volts
volts
volts

%

alw

alw

a/lm

al/lm

RADIO CORPORATION OF AMERICA
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Ninm. Typ. Nax.
face having a
diameter of—
L4y, Bogus - 3 x10-100 = sec
6tardbewee - 5x 10-100 - sec

With E = 1800 volts (Except as noted)

Nin. Typ. Nax.

Radiant, at 4200
angstroms . . . . - 4.3 x 104 - alw
Cathode radiant, at
4200 angstroms. . - 0.064 - a/w
Luminous, atO cps®. = 100 - a/lm
Cathode tuminous:
With tungsten
light sourcef . 1.1x10~4 1.5x10-4 - a/lm
With blue light
source®h . | 5.5x10°8 - - a
With red light
sourced % . . . 3x10-7 5x 10~7 - a

Current Amplificatien - 6.6 x 105 -
tquivalent Anode—

Dark—Current

Input at a

luminous sensi—

tivity of

300 a/lm® . , . .. - 1%10-10  1.3x109 Im

Equivalent Noise

[}
b

c

oo

Input%. . . . . .. - 1.1x10-12 2,4x10-12 Im

Corning No.7056, made by Corning Glass works, Corning, Wew York, oF
equivatent.

Made b{.cincn Manufacturing Company, 1026 South Homan Avenue, Chicago
28, I1Ninois.

Magnetic shielding material in the form of foil or tape as available
from the Magnetic Shield Divis , Perfection Mica Company, 1829 Civic
Opera 81dg., 20 North wacker Drive, Chicago 6, I11inois, or equivalent.

Averaged over-any interval of 30 seconds maximum.

under the fdllgwing conditions: The 1ight source isa tungsten-filament
1amp nngingu Vime-glass envelope. It isoperated at acolor temperature
of 2870° K and a light input of 0.1 microlumen is used.

under the following conditions: The light sourceisa tungsten—filament
lamp havinga lime-glass envelope. It isoperatedat a color temperature
of 28700 K. The value of light flux is 0.01 lumen and 200 voits are
applied between cathode and all other electrodes connected as anode.

under the following conditions: Light incident on the cathode is trans-
mitted through 2 blue filter (Corning C.S. N0.5-58, polished to 1/2
stock thickness——Manufactured b{ the corning Glass works, corning, New
York) from a tungsten-filament amp operated at a color ianvern!ure of
28700 K. The value of light flux incident on the filter is 0.01 tumen
and 200 volts-are applied between cathode and all other electrodes
connected as anode.

0 see Spectral Characteristic of 2870° X Light Source and Spectral Char-

—

acteristic of Light from 28700 & Jowrce after ipassing thr h Indicated
Blue rilter gt ffont of this Sectfon. = o

under the following conditions: Light incident on the cathode is trans—
mitted through a red filter (Corning C.S. No.2—62—-Manufactured by the
Ccorning Glass works, corning, New York) from a tungsten—filament lamp
operated at a color temperature of 28700 K. The vatue of tight-flux
incident on the filter is 0.01 lumen and 200 volts are applied between
cathode and al) other electrodes connected as anode.

RADIO CORPORATION OF AMERICA DATA 2
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k See Spectral Characteristic of 28700 X Light Source and Spectral Char-
acteristic of Light from 28700 X Jource after passing tArough Indicated
Red Pilter at front of this section.

At a tube temperature of 25%° c. Dark current may be reduced by use of
a refrigerant.

" Measured between 10 per cent and 90 per cent of maximum anode-pulse
height. This anode—pulse rise time is primarily a functjon of transit
time variation and is measured under conditionswith the incident 1ignt
fully illuminating the photocathode.

These values also represent the difference in time of transit between
the photocathode and dynode No.1 for electrons simultaneously released
from the center and from the periphery of the specified areas.

Under the following conditions: Supply voltage (E) is as shown, 25° ¢
tube temperature, external shield connected to cathode, bandwidth1 cysu
per second, tungsten-1ight source at a color temperature of 2870° Kk
interrupted at a Jow audio frequency to produce incident radiation pulses
alternating between zero and the value stated. The "on® period of the
puise is equal to the ®off* period.

TABLE |
VOLTAGE TO BE PROVIDED BY DIVIDER

6.95% of Supply
Between Voltage (E)

multiplied by
Cathode and Dynode No.1 7
Dynode No.1 and Dynode No.2 1.4
Dynode No.2 and Dynode No.3 3
Dynode No.3 and Dynode No.4 i
Dynode No.4 and Dynode No.5 1
Dynode No.5 and Dynode No.6 1
Dynode No.6 and Dynode No.7 i
Dynode No.7 and Dynode No.8 1
Dynode No.8 and Dynode No.9 1
Dynode No.9 and Dynode No.10 1
Dynode No.10 and Dynode No.11 1
Dynode No.11 and Dynode No.12 1
Dynode No.12 and Anode 1
Anode and Cathode 14.4

Focusing electrode is connected to arm of potenti-
ometer between cathode and dynode No.l. The focusing-
electrode voltage is variedto give maximum anode current.

OPERATING CONSIDERATIONS

The operating stability of the 4459 is dependent on the
magnitude of the anode current and its duration. When the 4459
Is operated at high average values of anode current, a drop
in sensitivity (sometimes called fatigue) may be expected.
The extent of the drop below the tabulated sensitivity values
depends of the severity of the operating conditions. After a
period of idieness, the 4459 usually recovers a substantial
percentage of such loss In sensitivity.

It is recommended that the average anode current be well
below the maximum—rated value of | milliampere when stability
of operationis important. When maximum stability I's required,
the average anode current should not exceed 10 mlcroamperes.

RADIO CORPORATION OF AMERICA @
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4459

Electrostatic and/or magnetic shielding of the 4459 may
be necessary.

Adequate light shielding should be provided to prevent
extraneous iight from reaching any part of the 4459.

The highvoltages at which the 4459 is operated are very
dangerous. Care should be taken In the design of apparatus
to prevent the operator from coming in contact with these
high voltages. Precautions should include the exclosure of
high-potential terminals and the use of Tnterlock swifches t@
break the primary circuit of the high-voltage power supply
when access to the apparatus is required.

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENS!TIVE DEVICE HAVING S-20 RESPONSE
is shown at the front of this Section

[+-2.00 £.06 |
DIA,

1.68 MIN.
racepLate— [{— ' _-I

s_,_\_
1.70

It.OB R.

5.50
+.19
6.31
TI6 BULE ——» L
BASE ————» \
JEDEC No.B20-102 ' :
. $2CS-1094IR3

DIMENSIONS IN INCHES
Center line of bulb will not deviate more than 2° in any
direction from the perpendicular erected at the center of
bottom of the base.
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- — —_— -
TYPICAL ANODE CHARACTERISTICS
[DYNODE — No.! —TO — CATHODE VOLTS - 250 v HITTT
DYNODE —No.| —TO— DYNODE —No.2 VOLTS = (75 ii::

EACH SUCCEEDING — DYNODE —STAGE VOLTS = 125 )

FOCUSING —FLECTRODE VOLTAGE ADJUSTED TO THAT
VALUE BETWEEN CATHODE AND DYNODE No.l THAT
PROVIDES MAXIMUM ANODE CURRENT.

LIGHT SOURCE IS A TUNGSTEN —FILAMENT LAMP OPERATED

AT A COLOR TEMPERATURE OF 2870° K.

tH :

i

3
te

ik
i

300

T

T

TITTLr

100

200
VOLTS BETWEEN ANODE AND DYNODE Noi2

ot
=
s 125" *
i Hii
i Sl LY
iNe L AN R ;
HRAGE hawhnd bhid 58 Ak N q}lf b tt 1
K 8 )
ANODE MICROAMPERES
92CM--12212
== m— —
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4459

SENSITIVITY AND AMPLIFICATION CHARACTERISTICS

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

6.95 % OF E
EEIANEEN MULTIPLIED BY

CATHODE & DY| 2.0

DY; & DY2 L4

DY; 8 DY3

THROUGH 1.0

DY|2 & ANODE

ANODE & CATHODE 14.4

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO
THAT VALUE BETWEEN CATHODE AND DYNODE
No.| THAT PROVIDES MAXIMUM ANODE CURRENT.

<)
~

2 Sl

i
@

8 1 5 3 ]
= 1 F — T ‘_- 6
4 1 1+ 4
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104 108
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=
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10® e N
8 2 1% o
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SENSITIVITY —AMPERES/LUMEN (COLOR TEMPERATURE 2870° K)

]

X
N
N
[
il
I
)
[

/A : 2

2

N

4 l | {104
4 6 8 2 4 €
1200 2000 2800
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
S2Cm-12213
= ——— = a
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4459

TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

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

.
BETWEEN MOLTIPLIED BY

CATHODE & DY; 20

DY, 8 DY» 14

DYz & DY3

THROUGH } 10

DY|2 8 ANODE

ANODE 8 CATHODE 14.4

FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO
THAT VALUE BETWEEN CATHODE AND DYNODE
No.| THAT PROVIDES MAXIMUM ANODE CURRENT.

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

TUBE TEMPERATURE=25° C

:
i
I

Y

)

o,
L

3

b o

il

n

O,
@

)

S,

'y

)

EQUIVALENT ANODE-DARK-CURRENT INPUT—LUMENS
)

EEE— =L

10
g =
S B Ll
‘ 11
=12
9 i [l 1
4 4 6 46 2 4 8 4 6
0’ | 10 108 10° 10*
LUMINOUS SENSITIVITY—AMPERES /LUMEN
92CM-2215
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AVERAGE FOCUSING-ELECTRODE-
VOLTAGE CHARACTERISTIC

S.LT0A JQOHLVYDI-0OL1-I'0N JAONAQ
40 LN3ID ¥3d—3OVLTIOA 300¥LO3TN3I-ONISNO04
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A
RELATIVE ANODE CURRENT--PER CENT

o
0

ol

VARIED BY ADJUSTMENT OF POTENTIOM-
ETER CONNECTED BETWEEN DYNODE Nol

FOCUSING-ELECTRODE VOLTAGE IS
AND CATHODE.

Bt
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4459

TYPICAL ANODE-CURRENT CHARACTERISTIC

T

DYNODE -No.I-TO- CATHODE VOLTS<=200
DYNODE-No.I-TO - DYNODE-No.2 VOLTS =140
VOLTS PER SUCCEEDING OYNODE STAGE
EXCEPT FOR DYNODE—No.5 STAGE =100
FOCUSING-ELECTRODE VOLTAGE ADJUSTED
TO THAT VALUE BETWEEN CATHODE AND
DYNODE No.! THAT PROVIDES MAXIMUM ANODE
CURRENT. ANODE IS AT GROUND POTENTIAL.
T

100 +

>

RELATIVE ANODE CURRENT

/ N

=700

| /

=900 -850 -800 -750
DYNODE-N2 5 VOLTS (REFERRED TO ANODE)

92CM-I10959RI
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4460

Mbltiplier Phototube

S-11 RESPONSE
YRUGGED!ZED", 10-STAGE, HEAD-ON, ELECTROSTATICALLY FOCUSED
FLAT-FACEPLATE TYPE IN-LINE DYNODE STAGES
For Detection and Measurement of Nuclear-
Radiation and Low-Level Light in Com-

pact Industrial and Military Equipment —

neral:

pectral Response. « « « « o o

° 9 0.0 om0 oo Lz kL
Wavelength of Maximum Response .

« #400 £500 angstroms
Cathode, Semitransparent . . . o
Minimum area « « « « « « o « e« e oo 0.25sq in.
Minimum diameter . . . . . clediorten - OS5 Niln.
Window . . . . . Lime Glass (Cornlng' NO.ooeo), or equivalent
Shape . . . . . « e s « s s e« oPlano-Concave
Index of refraction at 5893 angstroms. « . . . . . . . 1.5
Dynode Material. . . . . . .. .. ... .. Copper-Beryllium
Direct [nterelectrode Capacitances (Apprwc.)
Anode to dynode NO.10. + o « v ¢ o ¢ o e ¢ v « o o « 2.4 pf
Anode to all other electrodes. « « « « s « « « o « « 3.2 pf
Maximum Overall Length

. s .Cesium—-Antimony

(Excluding semiflexible leads) « « « o « « = « « « . 3.38"
Maximum Diameter « « « « « « ¢ e 4 s o s 4 o o0+ a9+ 0.78"
Operating PoSition « o o« ¢ v ¢« o ¢ c e e e o o o s o o ANy
Welght(Approx.). X oooo0ao M3 d0 Jgolc o o 6,0 7
Bulb . v o . .. 0000000060 dkds - d6 oo .. T8

Magnet ic Shield. . - . . .Perfection Mica Co.?, or equivalent
Base . . . . . .Small-Button Thirteenar 12-Semiflexible Lead,
(JEDEC No.E12-72), and Protective Shell

Basing Designation for BOTTOM VIEW . . . . . . . . « . 128G

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

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

oY)
Lead 12 — Photocathode DIRECTION OF RADIATION:
INTO END OF BUL®

Maximum Ratings, Adsolute-Naximum Velues:

Supply Voltage (DC or Peak AC}:
Between Anode and Cathode. . . .
Between Anode and Dynode No.10 .
Between Consecutive Dynodes. .
Between Dynode No.1 and Cathode.

Average Anode Current® . . . . . .

Ambient Temperature. . . . . 0 © o

1500 max. volts
300 max. volts
250 max. volts
400 max. volts
0.5 max. ma

75 max. oc

« e 8 s s e
e o o o o o
T s e s s o

le s o o o @
]
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Characteristics Range Values:

Under conditions with dc supply voltage {E} across
a voltage divider providing I1/6 of E between cathode
afd dynode No.l; 1/12of E for each succeeding dynode
stage; and 1/12 of E between dynode No. |0 and ancde

With E = 1250 volts (Except as noted)

Hin, Typ. Nax.
Sensitivity:
Radiant, at 4400
angstroms. . . « « o « - 6 x 103 - a/
Cathode radiant,
at 4400 angstroms. . . - 0.048 - alw
Luminous,
At Ocpsd. . . . ... 3 1.8 60 allm
Cathode 1uminous:
With tungsten light
sourcee, . . . . . «4%105% 6x10-5 - all
With blue ligh
sourcets9, . . . . .4x108 6x10°8 - a
Current Amplification. . . = 1,25 x 105 -
Equivalent Anode-Dark—
Current Input at a
luminous sensitivity of
7.5almh, . ... - 8x10-'0 2x10°9 Im
Equivalent Noise Inputd, . = 3x10-'2 1 x10-1} tm
Anode-Pulse Rise Timek , . = 2.1x1079 - sec
Electron Transit Time® . . - 2.3x10°8 - sec
Quantum Efficiency at
4300 angstroms . « « . « - 14 - %

J Made by Corning Glass works, Corning, New York.

a0

Magnet ic shielding in the form of foil or tape as available from the
Magnetic Shield Division, Perfection Mica Company, 1322 Worth Eliston,
Chicago 24, Itlinois, or equivalent.

Averaged over any interval of 30 seconds maximum.

Under the following conditions: The light source isatungsten—filament
lamp having a 1ime-glass envelope. |It'is operated at acolor temperature
of 28700 x and a 1ight input of 10 microlumens is used.

Under the following conditions: The light-source is a tungsten—filament
lamp having alime—glass envelope. it is operated at acolor temperature
of 28700 XK. The value of light flux is 0.01 lumen and 200 volts are
applied between cathode and al)l other electrodes connected as anode.

under the followinY conditions: Light incident onthe cathode is trans—
mitted through ablue filter (Cornnng C.S. No.5-58, potished to1/2 stock
thickness—Manufactured by the Corning Glass Works, Corning, Hew York)
froma tungsten—filament lamp operated at acolor temperature of 28700 K.
The value of light flux incident on the filter is 0.01 lumen and 200
volts are applied between cathode and all other electrodes connected as
anode.

See Spectral Characteristic of 2870° I Light Source and Spectral Charac-
teristic of Light from 2870°°X Source after passing through Indicated
Blue Pilter at front of this Section.

At a tube temperature of 25° C. Darkcurrent may be reduced by use of
a refrigerant such as dry ice.

under the following conditions: Supply voltage (E) is as shown, 25°C
tube temperature, external shield connected to cathode, bandwidth 1
cgcle per second, tungsten—l ight source at a color temperature of
2, 79°|_( 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.

RADIO CORPORATION OF AMERICA
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4460

k Measured beiween 10 ger cent and 90 per cent of maximuam anode-pulse

height. This anode-pulse rise time is primarily a function of tramgit—
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 pulseat the entrance window of the tube and the
time at which the output pulse at the anode terminal reaches peak
amplitude. The transit time is measured under conditions with the
incident 1ight fully iVluminating the photocathode.

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-I| RESPONSE
is shown at the front of this Section

ENVIRONMENTAL TESTS-

The 4460 is designed to withstand the shock, vibration, and
acceleration tests shown below which are equivalent to those
specified inMIL-E-5272C* for equipment mounted on the structures
of missiles propelled or launched by high-thrust rocket engines.

e accelerations specified in these tests are applied directly
.0 the tubes.

One-Hundred Per-Cent Shock and Vibration Testing:

Each 4460 is subjected in sequence to shock and then to vibratien
as specified below with the tube non-operating.

Shock. These tests are performed first, per method of
MIL-E-5272C*, Paragraph 4.15.5.1, Procedure v, on apparatus
which provides a half-wave sinusoidal shock pulse. One~
hundred per-cent testingof all 4460's is performed. Each
4460 is subjected to three impact shocks in each direction
of the three orthogonal axes shown in the accompanying
Orthogonal Axes Used During Environmental Tests drawing.
The peak acceleration of the impact shock is 30 £ 3 g's
and the time duration is I! & | milliseconds. Each tube
is subjected to a total of 18 impact shocks.

Vibration. These tests are performed next, on apparatus
which applies variable-sinusoidal frequency vibratlion to
the tube, per method of MIL-E-5272C*, paragraph 4.7.14 and
paragraph 4.7.14. 1. One-hundred per—cent testing of all
4460's is performed. Each 4460 is vibrated in each of the
three orthogonal axes shown in the accompanying Orthogonal
Axes Used During Environmental Tests drawing andasspecified
in the schedule below. A vibration cycle has a duration
of b 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 performed for each axis
and the total test period for each tube is |5 minutes.

Cycle

Double Acceleration Frequency Duration

Amplitude g's cps per axis

Inches minutes
0.050 + 0.005 = 20 - 87

- 20 £ 2 87 - 2000 5

af M2 2000 - 87
0.050 ¢ 0.00% - 87 - 20

]
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Tube Rejection Criterion. upon completion of the One-
| Hundred Per-Cent Shock and Vibration Testing each tube is
| tested at a anode-to-cathode voltage of 1250 volts under
} the conditions shown under Characteristics Range Values
} for Equipment Design and will meet the specified values.

Design Tests:

Vibration. These tests are performed under conditions
equivalent to those described in MIL-E-5272C*, paragraph
4.7.14 and paragraph 4.7.14,.1. The vibration cycle has
duration of one hour and two cycles are performed for each
of the three orthogonal axes shown in the accompanying
Orthogonal Axes Used During Environmental Tests drawing.
The total test period for each tube is six hours. Tubes
are operating during the test.

Acceleration. These tests are performed inacentrifuge

providing unidirectional acceleration by a method equivalent

to that specified in MIL-E~-5272C*, paragraph 4.16.3,

Procedure |11, except that tubes are subjected for one

minute to an increased acceleration test level of 100 £
10 g's in both directions of the three orthogonal axes
shown In the accompanying Orthogonal Axes Used During
Environmental Tests drawing and the tubes are non-operating.

|

|

\

|

* Military specification MIL~E-5272C (ASG), 13 April 1959; and Amendment
1, S January 1960.

|
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£l

MAX.
-DIA,

~
PHOTOCATHODE —/

T6 BULB —

7- i

ke

294
+08
=12
BASE |
JEDEC No. E[2-T2 MAX,
AND {NOTE)
PROTECTIVE Vo
SHELL Ll 30
MAX.
| t
8 U L_ 38 *MAX.
.75  MAX.DIA \
MIN. 12 SEMIFLEXIBLE LEADS
Ol§ +.004 DIA

|

Harrison, N. 1.

92Cs 12362
DIMENSIONS IN INCHES
Note: within this length, maximum diameter of tube is0.78".
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ORTHOGONAL AXES USEO
DURING ENVIRONMENTAL TESTS

4]

Yi

&2
=

“
i >
Y2
|
29 secs—iz3e7

Note: The plane of each dynode spacer is parallel tothe Xz
ptane. The Z-axis is the major axis of the tube.

— ———————
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TYPICAL VOLTAGE-DIVIDER ARRANGEMENT

+0

TO
REGULATED
OC POWER
SUPPLY
(SEE NOTE)

-0

AL

Al

conECTion

ANODE

MULTIPLIER
. PHOTOTUBE

blg é‘ PHOTOCATHODE

|

92CS—I10656RI

Note: Adjustable between approximately 500 and 1500 volts
DC.

Cy,Cy:

0.0l uf, 500 volts (dc working)
Ry: 91,000 obms, 2 watts

R, through Ry : 47,000 ohms, § watt
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AVERAGE ANODE CHARACTERISTICS

DYNODE - N2 {-TO-CATHODE VOLTS-208
EACH SUCCEEDING -DYNODE - STAGE VOLTS =104
LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP
OPERATED AT COLOR TEMPERATURE OF
2870° K.
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ANODE MICROAMPERES
92CM-10660
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SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING
V6 OF E BETWEEN CATHODE AND DYNODE N2 !; Vj, OF E
FOR EACH SUCCEEDING DYNODE STAGE; AND Y, OF E
BETWEEN DYNODE NZI0 AND ANODE.
1000, e r—— 107
8 = = 8
a =i : 1 e v
.i 4
A+ :
100!
8
6
x
. 4
14
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F 3
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E
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g
v 2 /
ot w0*
o 2 8
NV v 4 °
4 p, 4
/
2 // 2
001 10*
1] 2 L3 L4
500 1000 1500
SUPPLY VOLTS (E) BETWEEN ANOOE AND CATHODE
92CM-10657RI

RADIO CORPORATION OF AMERICA DATA 5
Electronic Components and Devices Harrison, N. ). 6-64



TYPICAL ANODE-DARK-CURRENT
CHARACTERISTIC

EACH SUCCEEDING STAGE; AND %2 OF E BETWEEN
N2 10 AND ANODE.

A COLOR TEMPERATURE OF 2870°
TUBE TEMPERATURE =25°

S
?

LUMINOUS SENSITIVITY IS VARIED BY ADJUSTING THE SUPPLY
VOLTAGE (E) ACROSS VOLTAGE DIVIDER WHICH PROVIDES
/6 OF E BETWEEN CATHODE AND DYNODE Nel; 42 OF E FOR

LIGHT SOURCE IS A TUNGSTEN- FILAMENT LAMP OPERATED AT

DASHED PORTION INDICATES POSSIBLE INSTABILITY,

DYNODE

s 00

N

INPUT—LUMENS
ya

EQUIVALENT ANODE-DARK-CURRENT

4 4 &

0.1 | 10
LUMINOUS SENSITIVITY—AMPERES / LUMEN

100

92CS-1008

TYPICAL TIME RESOLUTION
CHARACTERISTICS

SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING

% OF E BETWEEN CATHODE AND DYNODE No.l I_ OF E

FOR EACH SUCCEEDING DYNODE STAGE ; AND LoFe
BETWEEN DYNODE No.I0 AND ANODE, 12
PHOTOCATHODE FULLY ILLUMINATED,

)

] [
T —TRANSIT TIME

]

S
d
@

»

TIME— SECONDS
o0
|
|

———__| _ RISE TIME
———

1000
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE

1300

92CS —12381
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Photomultiplier Tube®

RUGGED VIBRATION-RESISTANT STRUCTURE
8-11 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.

General:

Spectral Response. « « « « + &

3 5 ol 0.0 0 o o=kl
Wavel ength of Maximum Response .

4400 + 500 angstroms
« « «Cesium-Antimony

Cathode, Semitransparent . . .
Minimum area « « « « ¢ « o o e o oo 1.28q. in.
Minimum diameter . . . . . a0 B8 oo Jbnls

Window . . . . . Lime Glass (Cormng' No.0080], ‘or equivaient
Shape. . . . . « e« e s s+« Plano-plano
Index of refract|on at 5893 angstroms. s Bus St

Dynode Materiale o o o « o o o o o o o o » Copper-BeryHum

Direct Interelectrode Capacitances (Approx.).

‘ AnodetodynodeNo.lO.............. 3,2 pf

| Anode to all other electrodes.

| Maximum Overal ! Length (Exdudmgamﬂmiblelud&)

| Maximum Diameter . .

| Operating Position

‘ gelght {Approx.} .

|

%

Magnetic Shield. . D
Base « ¢ o 4 o . .
Terminal Diagram:

Mlllen Co. 3 or equlvalent
R

Lead 1 & Metal Flange~
Photocathode
Lead 2 - Dynode No.1
Lead 3 - Dynode No.3
Lead 4 - Dynode No.5
Lead 5- Dynode No.7
Lead 6 - Dynode No.9
Lead 7 - Anode
Lead 8 - Dynode No.10
Lead 9 - Dynode No.8

j Lead 10 - Dynode No.6 K
| Lead 11 - Dynode No.4 DIRECTION OF RADIATION:
Lead 12 - Dynode No.2 INTO END OF BULB

| Maximum Ratings, Absolute-Naximum Values:
DC Supply Vol tage:

Between anode and cathode. . . a o « « « « « » 1500 volts
Between anode and dynode No.10 . . o ¢ . . « . 250 volts
Between consecutive dynodes. « « « « « » » « o« 200 volts
Between dynode No.1 and cathode. . « « « . . . 400 volts
Average Anode Current® . « o ¢ o < o ¢ ¢ ¢ o o . 1 ma
Average Cathode Currentc,d . « v ¢ o ¢ « « o « 2
_Ambient Temperature. . o s o o o o s o o s s o s 75 06
' —
(9 RADIO CORPORATION OF AMERICA DATA |
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-
Characteristics Range Values:
Under conditions with dc supply voltage (E) across a
voltage divider providing 1/6 of E between cathode
and dynode No. {; 1/120f E for each succeeding dynode
stage; and 1/12 of E between anode and dynode No. 10
and anode.
With £ = 1250 volts (Except as noted)
Hin. Typ. Nax.
Sensitivity:
Radiant, at 4400 angst roms 8 x 103 = alw
Cathode radiant, at 4400
angstroms . . . . . . . - 0.048 - alw
Luminous, at 0 cps® . . . 3 10 80 altm
Wi th dynode No. 10 as
output etectrodef. . . - 6 - a/lm
Cathode Tuminous:
With tungsten light
source|9 ...... . 4%10% g x 108 - al/lm
With blue 1ight
SOUrGEPINNS e 4 x 10"8 6 x 1()'8 - a
Current Amplification . 1.7 x 1075 -
Equivalent Anode-
Dark-Current Input at
a luminous sensitivity
of 10 a/lmd . . . .. . - 5x10°10 2 x 109  fm
Equivalent Noise fnputks® - 2.8x10-12 1.8x10711 g
Anode-Pul se Rise Time". - 2.4 x 1079 - sec.
Electron Transit TimeP. . - 2.9 x o - sec
Quantum Efficiency at
4300 angstroms. . . o - 14 - %
‘ Fith £ = 750 volts (Bxcept as noted)
: Nin. Pyp. #ozx.
 Sensitivity:
Radiant, at 4400 angstroms - 1.8 x 10~2 - a/w
Cathode radiant, at 4400
angstroms . . « . . . o - 0.048 - alw
Luminous, at 0 cps . 9P - Q.22 - a/lm
Cathode Tuminous:
With tungsten 1ight
1 sourceI'. ERRRY 4x10° gy 1075 - allm
| With blue light
‘ sourceh. . .. .. .4x108 6x108 a
i Current Amplification. - - 3.7 x 103 -
l Equivalent Anode-Dark-
Current Input at a
Tuminous sensitivity of
| 10 a/lmd .. ... . = 5%x10°10 2 x 169 Im
i Anode—Pul se Rise TimeK, . . - 3.1 x 109 - sec
; Electron Transit TimeP . . - 3.8 x 10-8 - sec
2 pade by Corning Glass Works, Corning, New York.
Magnetic shielding in the form of foil or tape as availabie from the
James Millen Manufacturing Company, 150 Exchange Street, Malden u8,
Massachusetts, or equivalent,
_ —
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Averaged over any interval of 30 seconds maximum.
for a uniformly illuminated area of 0.5 square inches minimum.

under the following conditions: Thelight source is atungsten—filament
1amp nasing alime-glass envelope. It is operated at acolor temperature
of 2870Y X and at a light input of 10 microlumens.

An output current of opposite polarity to that obtained at the angde
may be provided by using dynode No, 310 as the output electrode. With
this arrangement, the load is connected in the dynode Ko. 10 clrcuit
and the anode serves only asa collector. Thecurves under fypical 4node
Characteristics do not apply when dynode No.10 is used &$ the output

under the following conditions: Thelight source isa tungsten—filament
1amp na%ing alime-glass envelope. (t is operated at acolor 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 trans—
mitted through ablue filter {carnlng‘c.s. No. 558, polishedto 1/2 stocy
thickness—Manufactured by the Corning Glass works, Corning, New Ygrk
from atungsten-filament lamp operated at a color temperatureof 2870° K.
The valueof Vight flux incidentonthe filter is0.01 lumen and 200 voits
are applied between cathode and all other electrodes connected as anode.

At a tube temperature of 25 ¢. Dark current may be reduced by use of
a refrigerant.

For maximum signal=to~noise ratio, operation with a supply voltage (E)
below 1250 volls is recommended.

Under the following conditions: Supply voltage (E) isas shown, 25° ¢
tube temperature, external shield connected to cathode, bandwidtho 1
cycleper second, tungsten-1ight sourceat acolor temperature of 2870" X
interrupted at a lowaudio=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.

Measured between 10 per cent and 90 per cent of maximum anode-pulse
height. This anode-pulse rise timeisprimarily a function of transit-
time variations and ismeasured under conditions with an incident=1ight
fully illuminating the photocathode.

The electron transit time is the time interval between the arrival of
a delta function 1ight pulse at the entrance windowof the tube andthe
time at which the output pulse at the anode teminal reaches peak ampl itude.
The transittime is measured under conditions withthe incident 1ight fully
tuminating the photocathode.

9 alternate designation for Multiplier Phototube.

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

>

ENVIRONMENTAL TESTS:

The 4461 1s designed to withstand the shock, vibration, and
acceleration tests shown below which are equivalent to those
speciflied inMIL-E-5272C* for equipment mounted on the structures
of missiles propelled or launched by high-thrust rocket englnes.
The accelerations specifled In these tests areapplied directly
to the tubes.

One-Hundred Per-Cent Shock and Vibration Testing:

Each 4461 is subjected in sequence to shock and then to vitration
as specified below with the tube non-operating.

Shock, These tests are performed first, per method of
MIL-E-5272C*, Paragraph 4.15-5.1, Procedure V, on apparatus
which provides a half-wave slnusoidal shock pulse. One-
hundred per—cent testing of all 446i's is performed. Each
4461 (non-operating) is subjected to three impact shocks In
each directionof thethree orthoqona! axes. The peak acceier—

@9 RADIO CORPORATION OF AMERICA DATA 2
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ation of the impact shock is 30 £ 3 g's and the time duration
is 11 £ 1 milliseconds. Each tube |s subjected to a total
of 18 impact shocks.

Vibration. These tests are performed next, on apparatus
which applies variable-sinusoidal frequency vibration tothe
tube, permethod of MIL-E-5272C*, paragraph 4.7.14 and para—
graph 4.7.14.1, One hundred per-cent testing of all 4461's
is performed, Each 4461 is vibrated in each of the three
orthogonal axes as specified in the schedule below, A vi-
bration cycle has a duration of 5 minutes per axis in which
time the frequency isvaried logarithmically from 20 to 2000
and back to 20 cycles per second. One vibration cycle is
performed for each axis and the total test period for each
tube is 15 minutes.

Cycle
Double Acceleration Frequency Duration
Amp)itude Per Axis
h ' .
Inches g's cps minutes
0.050 + 0.005 - 20 - 87
= 20 ¢ 2 87 - 2000
= 20 t 2 2000 - 87 5 I,
0.050 & 0.005 - 87 - 20 ]

Tube Rejection Criterion. upon completion of the Shkock and
Vibration Testing each tube is tested at a anode-to-cathode
voltage of 1250 volts with the light level incident on the
tube adjusted to provide an anode current of approximately
8 microamperes. Electrical and/or mechanical tube failures
due to shock or vibration will be observed during thevibration
test when the specified anode current is monitored. Tube
rejection criterion for both tests is that the anode current
of 8 microamperes will not change more than $20 per cent
upon compietion of the vibration test for each axis.

Design Tests:

Vibration., These tests areperformed underconditions equiva-
lent tothose described in MIL-E-5272C*, paragraph 4.7.14and
paragraph 4,7.14,1, The vibration cycle has a durationof
one hour and two cycles are performed for each of the three
orthogonal axes. The total test period for each tube is six
hours.

Acceleration. These tests are performed in a centrifuge
providingunidirectional acceleration by a method equivalent
to that specified in MIL-E-5272C*, paragraph 4.16.3, Pro-
cedure 111, except that tubes are subjected for one minute to
an increased acceleration test level of 100 £+ 10 g's in both
directions of the three orthogonal axes. The tubes are nori—
operating during the test.

Military Specification MiL-E-5272C (ASG), 13 Apri) 1959; and Amendment
1, 5 January 1960. R
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OPERATING CONSIDERATIONS

The operating stability of the 4461 is dependent on the
magnitude of the anode current and its duration. Whenoperating
at high average values of anode current, a drop in sensitivity
{sometimes called fatigue) may be expected. The extent of the
drop below the tabulated sensitivity values depends on the
severity of theoperating conditions. After a period of idle-
ness, the 446! usually recovers a substantial percentage of
such loss in sensitivity. )

It is recommended that the average anode current be well
below the maximum rated vatue of | milliampere when stabllity
of operation is important. When maximum stability is required,
the average anode current shouid not exceed |0 microamperes.

Electrostatic and/or magnetic shielding of the 4461 may be
necessary.

Adequate shielding should be provided to prevent extraneeus
radiation from reaching any part of the 446!.

The high voltages at which the 4461 is operated are very
dangerous. B8efore any part of the clrcuit Is touched, the
power supply switch should beturned off and both terminats of
any capacitors grounded.

Accompanying Typical Voltage-Divider Arrangement is
recommended for use with the 4461. Resistance values for
the voltage-divider arrangement range from 10,000 0hms per stage
to 1,000,000 ohms per stage. The choice of resistance values
for the voltage-divider network is usually a compromise. If
low values of resistance per stage are utilized, the power
drawn from the regulated power supply and the required wattage
rating of the resistors increase. Phototube noise may also
increase due to heating if the divider network is near the
photocathode. The use of resistance values near | megohm per
stage may causedeviation from |inearity if the voltage-divider
current isnot maintained at a value several times that of the
maximum value of anode current, and may |imit anode—current
response topulsed light. The latter effect may be reduced by
connecting capacitors between the leads for dynodes No.7 and
No.8, dynodes No.8 and No.9, dynodes No.9 and No. |0, and between
dynode No. |0 and anode return. In addition to non-linearity
and pulse—limiting effects, the use of resistance values ex—
ceeding | megohm per stage make the 446! more susceptible to
leakage effects between terminals with possible resulting devi-
ation in Interstage voltage leading to a loss of current
amplification.

RADIO CORPORATION OF AMERICA DATA 3
Electronic Components and Devices Harrison, N. ). 5-65



DIMENS IONAL OUTLINE

1.50 ¢ .06
[ oia. — 7

1.24 MIN.
FACEPLATE *— """ dia. _'1
{SEE NOTE i \y
Pnorowrnoos—/
2.81
TI2 BULE ———— T
| 3.8
MAX.
METAL
FLANGE
(SEE NOTE 2)
.
12 SEMI FLEXIBLE
1.5 — LEADS
MIN. le-—""""| 020 £.005
l DIA.
1.56 MAX.
ol -
92CS-11484R2

DIMENSIDNS 1N INCHES

Center lineof bulb wiil not deviate more than P
in any direction from the perpendicular erected
at the center of bottom of the base flange.

Note |: Deviation from flatness within the |.24 inch dla~
eter area will not exceed 0.010 inch from peak to valley.

Note 2: The metal flange should never be employed for me—
chanical meunting purposes.

DATA 3

==
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LOAD
CONNECTION

R3 ANO
6
Ra ==ca 2
o) ov? b & 10 | MULTIPLIER
PHOTOTUBE
4 n
TO Rs
REGULATED Dvg Iy 12
DC POWER )
SUPPLY
(SEENOTE 1) Re
DYs
O
Ry
W4 Ny E.N
7 7 (
Rg
Ovs
Rg
oYz - L L
r -4
Rio
oV,
Ry
fiz PHOTOCATHODE
92CS-12419
Cys 0.05 uf, 500 volts (dc working)

Cz: 0.02 uf,
Gge 0.0 ut,
Cy: 0.005 uf,

R1 through R“:

500 volts
500 volts
500 volts

(dc working)”
{dc working)
(de working)

33,000 ohms, 2 watts

Note |: Adjustable between approximately 500 and 1500 vo!ts

oC.

Note 2: Capacitors Cj throughC4 should be connected at tube
socket for optimum high-frequency performance.
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Typical Sensitivity And Current
Amplification Characteristics
SUPPLY VOLTAGE (E)} ACROSS VOLTAGE DIVIDER PRDVIDING 1/6 OF E

BETWEEN CATHODE AND DYNODE No.l; 1712 OF E FOR EACH SUCCEED-
ING DENDDE STAGE; AND i/12 OF E BETWEEN DYNODE No.10 AND
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Typical Anode-Dark-Current Characteristic

i LUMINOUS SENSITIVITY IS VARIEDBY ADJUSTING THE SUPPLY VOLTAGE {E)
: ACROSS VOLTAGE DIVIDER WHICH PROVIDES 1/6 OF E BETWEEN CATH-
: ODE AND DYNODE Noi; 1/12 OF E FOR EACH SUCCEEDING STAGE; AND
‘ 1712 OF E BETWEEN DYNODE No. |0 AND ANODE.
] TUBE TEMPERATURE = 25°C

DASHED PORTION INDICATES INSTABILITY.

LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A COLOR

TEMPERATURE OF 2870° K.
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Typical Time Resolution Characteristics

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

‘ BETWEEN CATHODE AND DYNODE. No. |; 1/12 OF E FOR EACH SUCCEED-|
| ING DYNODE STAGE; AND 1/12 OF E BET WEEN DYNODE No.10 AND ANODE.
»

\

\

THE PHOTOCATHODE IS FULLY ILLUMINATED.
I T 1 1

TRANSIT TiME

4

4

TIME—SECONDS
<]

RISE TIME

'0-9
TOO 1000 1500
SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
92CS5-12408
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Multiplier Phototube

8-20 RESPONSE
10-STAGE, HEAD-ON, VENETIAN-BL IND-TYPE
FLAT-FACEPLATE TYPE DYNODE STRUCTURE

For Photometry, Flying-Spot Scanning, and Scintililation-
Counter Equipment Requiring Low-Dark Current and High
Sensitivity Over aWide Spectrum (Blue through Near-infrared).

General:

Spectral ReSponse. . . . « « s o o o o & o - o . . . 520
Wavelength of Maximum Response . . . . 4200 ¢ 500 angstroms
Cathode, Semitransparent . . Potassium-Sodium-Cesium-Antimony
{(Multialkali)
Shape....................FIat,Circular
Minimum area . « o+ « « » =« o s o« o s o o s . o 2.2 SQ. |n

Minimum diameter . . . . . . . . . . . 1.68 i
Window . . . . . v 4 bt h e e e e e e ‘Borosilicate Glass'

Index of refraction at 9893 angstroms. . . . . . . .. 1.48
Dynode Material. . . . . . . . . . .. ... Copper—Bery11ium
Direct Interelectrode Capacitances (Approx.):

Anode to dynode No.10. . . . . . s e s o mus o o s o I K

Anode to all other electrodes 00 00100 0 0 on BN
Maximum Overall Length . . . . . . .+ .+ .« . ... 5.81"
Seated Length. . . . . 50 0 Cloem 500 00 o gl Sl
Maximum Diameter . o« ¢« o« o o o ¢ n v o s o o o s o . . 2.31"
Operating Position . . . ¢ « & . & o o o s 2 o & « & . - <Ay
Weight (Approx.) . « v v ¢ v v v u o - . S S ol o U
BUIIBE . 0oL e O co 000000 Ro00 310000090 T16
Socket . . . e o« « . . .Cinch® No.M14, or equivalent

Magnetic S\leld. e o s « « » « JJAN® No.S-2004, or equivalent
Base . . . . . w e e+ s+« . Medium-Shell Diheptal 14-Pin
(JEDEC Group 5, No.B14-38}, Non-hygroscopic

Basing Designation for BOTTOM VIEW . . . . . . . . . . 14AA

Pin 1- Dynode No.1
Pin 2-Dynode No. 2
Pin 3-Dynode No.3
Pin 4-Dynode No.4
Pin 5- Dynode No.5
Pin 6- Dynode No.6
Pin 7 -Dynode No.7
Pin 8- Dynode No.8
Pin 9- Dynode No.9
Pin 10 - Dynode No. 10

Pin’ 11— Anode T o
Pin 12— Do Not Use
Pin 13- Fg?gaggd . onsg‘?gré'?g o"r‘&'ﬂ'w

Pin 14— Photocathode

RADIO CORPORATION OF AMERICA DATA |
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Maximum Ratings, Absolute-Naximum Values:
DC Supply Voltage:

Between anode and cathode. . . . . . . . 2500 max. volts
Between anode and dynode No.10 . . . . . 300 max. volts
Between consecutive dynodes. . . . . . . 00 max. volts

Between dynode No.1 and cathode. . . . . 600 max. volts
Between focusing electrode and cathode . 600 max. volts
Average Anode Currentd . . . . . ... .. 1 max. ma
Anbient Temperature. . « . « « + o « « o . 85 max. oc

Characteristics Range Values:

Under conditions with dc supply voltage (E) across a
voltage divider providing 1/6 of E between cathode
and dynode No.Il; 1/12 of E for each succeeding dynode
stage; and 1/12 of E between anode and dynode No, 10,
Focusing-electrode voltage is adjusted to that value
between 50 and 100 per cent of dynode—No.|l potential
{referred to cathode) which provides maximumanode current.

With £ = 2000 volts (Except as noted)

Nin. Ty, Nox.
Sensitivity:
Radiant, at 4200
angstroms . . . . . - 1.1x 104 - a/w
Cathode radiant,
at 4200 angstroms. . - 6.8x 1072 - a/w
Luminous, at 0 cps®. . 12 25 240 a/lm
Cathode luminous:
With tungsten
light sourcef . . 1.2x 20"* 1.6 x 104 - a/lm
with blue 1light
sourced'd | ., . . 5x10-8 - ~ a
With red 1ight
sourcel ' ®", . . . 3x10-7 - - a
Current Amplification . - 1.6x 103 "

Equivalent Anode-
Dark-Current Input
at a luminous sensi-
tivityof 12 a/la®™ . .

Equivalent Noise Input . -

4% 100 1x 109 Im
3.8x10°12  Im

i

Anode-Pulse Rise Time? . - 9.8 x 109 - sec
Electron Transit TimeP . - 5.2x 10-8 - sec
With B = 1500 volts (Except as noted)
Nin. Iyp. Nax.
Sensitivity:
Radiant, at 4200
angstroms . . . . . - 2.1x103 - alw
Cathode radiant,
at 420 angstroms . ~ 6.8 x 102 - alw
Luminous, at 0 cpse®. . - 5 - a/lm

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



Man. Typ. Nax.

Cathode 1uminous:
With tungsten
light sourcef . 1.2x8% 16x1¢ - aflm
With blue light
sourcedrh | . . 5x10-8 - - 2
With red 1ight
sourcel k", . . 3x107 -
Current Amplification - Aixwt——
Equivalent Anode-Dark
Current lnput at a
luminous sensitivity
of 12 a/lm® , . ., - 4x10°10 1x109  m

& Corning No.7056 made by Corning Glaas Works, Corning, New York, or
equivalent,

Tlml’? by Cinch Manufacturlng Company, 1026 South Homan Avenue, Chicage 2s,
no:s,

Made by JAN Hardware Manufacturing Company, 38-0% Queeons Bivd.,
Long Istand City 1, NKew York.

Averaged over any interval of 30 seconds maximum,

under the following conditions: The 1ight source isa tungsten~filament
Tamp havingal ina»?!ass envelope. 1t isoperated at a color temperature
of 2870° K and a Tight input of 1 microlumen is used.

under the following conditions: The light source isa tungsten—filament
Tamp havingalimerglassenvelope, It isoperated at a color temperature
of 28700 K. The value of light flux is 0.01 lumen and 200 volts are
appltied between cathode and all other electrodes connected as anode.

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

See Spectral Characteristic o 2%700 I Light Source and Speciral
Characteristic o{ tht'jro- 9707 X Source after passing through
Indicated Blue Pilter at front of this Section.

] Under the following conditions; Light incident on the cathode is
transmitted throughared filter (corning c.§. NO. 2-62, manufactured b
the Corning Glass Works, Corning, New York Srom a_tungsten—filamen
1amp operaged at & color temperature of 2870° K. The value of lu?ht
flux incident on the filter is 0.01 lumen and 200 volts are applied
betwsen cathode and all other electrodes connected as anode.

]

° o

-

k See Spectral Characteristic o 2870° X Light Source and Spectral
Characteristic of Light from 2870° X Source after passing through
Indicated Red Filler at front of this Section.

" at a tube temperature of 25° €. Dark current may be reduced by use of
a refrigerant.

N Measured between 10 per cent and 90.per cent of maximum anode-pulse
height. This anode-pulse rise time isprimarily a function of transit-
time variation and i smeasured under conditions with the incident 1ight

e fully illuminating the photocathode.

The electron transit time is the time interval between the arrival of
a delta function l1ight pulseeat the entrance window of the tube and the
time at which the output pulse at the anode terminal reaches peak ampl itude,
The trensit time is measured under conditions with the incident 1ight
fully illuminating the photocethode.

RADIO CORPORATION OF AMERICA DATA 2
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OPERATING CONSIDERATIONS

The operating stabslity of the 4463 is dependent on the
magnitude of the anode current and its duration. When the 4463
is operated at high average values of anode current, a drop
in sensitivity (sometimes called fatigue) may be expected.
The extent of the drop below the tabulated sensitivity values
depends on the severity of the operating conditions. After a
period of idleness, the 4463 usually recovers a substantial
percentage of such loss in sensitivity.

It Is recommended that the average anode current be well
below the maximum-rated value of | milliampere when stability
of operation is important. When maximum stability is required,
the average anode current should not exceed 10 microamperes.

Electrostatic and/or magnetic shielding of the 4463 may
be necessary.

Adequate shielding should be provided to prevent extraneous
radiation from reaching any part of the 4463.

The high voltages at which the 4463 is opergted are very
dangerpus. Care should be taken in the design of apparatus
to prevent the operator from coming incontact with these high
voltages. Precautions should include the enclosure of high-
potential terminals and the use of interlock switches tobreak
the primary circuit of the high-voltage power supply when
access to the apparatus is required.

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING $-20 RESPONSE
is shown at the front of this Section

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

| 1.68 MIN.
1A,
FACEPLATE — |- = Eh

{SEE NOTE) T

T_yi-—J :
mvww—l—‘ . I i

4.87
.19
i ™T 16
8U
.84
MAX,
BASE
JEDEC GROUP §,~—f
NaBi4-28 |
i
[e— 2,31 MAX, —»f
DIA, 92C3-11232R)

DIMENSIONS IN INCHES

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

Wote: Within 1.68" diameter, deviation from flatness of
external surface of faceplate will not exceed 0.010" from
peak to valley.
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SENSITIVITY AND CURRENT
AMPLIFICATION CHARACTERISTICS

DYNODE No.i-TO-CATHODE VOLTS = i/6 £

EACH SUCCEEDING DYNODE-STAGE VOLTS = I/12E

ANODE-TO-DYNODE No.10 VOLTS = {/I12E

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

CURRENT. J |
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TYPICAL ANODE-DARK-CURRENT CHARACTERISTIC

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

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

EACH SUCCEEDING DYNODE-STAGE VOLTS = I/12 E

ANODE-TO-DYNODE No. |0 VOLTS = 1/12 E

FOCUSING-ELECTRODE VOLTAGE 1S ADJUSTED TO THAT VALUE

| BETWEEN 50 AND 100 PER CENT OF DYNODE No.| POTENTIAL

\ {REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURRENT.

‘ LIGHT SOURCE IS A TUNGSTEN-FILAMENT LAMP OPERATED AT A

‘ COLOR TEMPERATURE OF 2870° K.

| TUBE TEMPERATURE = 25° C

| «» 10-8g] ] -
| E [ -4 - 4+ 4+
: o3 s— L)L =)= J
! ]
o A
\ <2|0-9 | I | |
S e T
g of T+ i I ——
a)s T T
|55 . 1 S I U B
BT T
| = 3 z ecsl 2 4 3o 2
: LUMINOUS SENSITIVITY—— AMPERES/LUMEN
SRCS-12M

~ TYPICAL TIME RESOLUTION CHARACTERISTICS

‘ DYNODE No. I-TO-CATHODE VOLTS = 1/6 E
1 EACH SUCCEEDING DYNODE-STAGE VOLTS = 1/12 E
ANODE-TO-DYNODE No. 10 VOLTS = I/12 E
1 FOCUSING-ELECTRODE VOLTAGE IS ADJUSTED TO THAT VALUE
| BETWEEN 50 AND 100 PER CENT OF DYNODE No.| POTENTIAL
(RE;ERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURRENT.
1 PHOTOCATHODE (S FULLY ILLUMINATED.
| 10-7 = T A mEE
| 8 1 111
| Lac RA_NS'T TIME AL
‘ P =T s = S ="
R 1T T =
HEER: e T
| w
; (] =
| |
—
=t N\&\ R’SE T’ME

. —
‘ 108 Il =

| | C .<_<,l_,_~. 3]
| g&) [ 1
3 8 1000 1500 2000 2500
\ SUPPLY VOLTS (E) BETWEEN ANODE AND CATHODE
| 92CS-12309
y _—
A
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TYPICAL ANODE-CURRENT CHARACTERISTIC

| DYNODE No.I-TO-CATHODE VOLTS = 200

| VOLTS PER SUCCEEDING DYNODE STAGE EXCEPT FOR DYNODE-Neo.5

‘ STAGE = 100

\ ANODE -TO-DYNODE No.i0 VOLTS =100

i FOCUSING-ELECTRODE VOLTAGE iS ADJUSTED TO THAT VALUE

BETWEEN 50 AND I00 PER CENT OF DYNODE No.| POTENTIAL

(REFERRED TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
CURRENT.

ANODE IS AT GROUND POTENTIAL.

RELATIVE ANODE CURRENT

-

ht T

| -800 —700 —-600 -500 —400
DYNOOE NoS VOLTS (REFERRED TO ANODE)
92CM-1I0T8RI
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TYPICAL ANODE-CURRENT CHARACTERISTICS

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

EACH SUCCEEDING DYNODE-STAGE VOLTS =125

ANODE-TO-DYNODE No. 10 VOLTS = 125

FOCUSING~-ELECTRODE VOLTAGE 1S ADJUSTED T0 THAT VALUE
BETWEEN 50 AND 100 PER CENT OF DYNODE No. | POTENTIAL
(RERFREEP?'FD TO CATHODE) WHICH PROVIDES MAXIMUM ANODE
cu .

PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE
POSITIONED APPROX. | FOOT FROM CENTER OF TUBE FACE.

MAGNETIC FIELD PARALLEL TO MAJOR AXIS OF TUBE.

I T T T
DYNODE_No-To- CATHODE'

s+ = VOlTS=375- i i —
6f 4 1+

LTI~ 2L I

S S S o =] _J\-_g§o [
P

[} o] 15
MAGNETIC FIELD INTENSITY—GAUSS

20

92051123582

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

EACH SUCCEEDING DYNODE-STAGE VOLTS = 125

ANODE -TO-DYNODE No. 10 VOLTS = 125

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

CURRENT.
PHOTOCATHODE FULLY ILLUMINATED BY A POINT LIGHT SOURCE
POSITIONED APPROX. | FOOT FROM CENTER OF TUBE FACE.
MAGNE TIC FIELD PERPENDICULAR TO MAJOR AXIS OF TUBE.
2|
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RELATIVE ANODE CURRENT
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Multiplier Phototube

8-20 RESPONSE
10~-STAGE, HEAD-ON, VENETIAN-BLIND-TYPE
FLAT-FACEPLATE TYPE DYNODE STRUCTURE

for Photometry, Flying-Spot Scanning, and Scintillation-
Counter Equipment Requiring Low-Dark Current and High
Sensitivity Over aWide Spectrum (Blue through Near-lnfraredg.

General:

Spectrall ReSponse: g w"s = »@iu € bl 600 ks B0 © © E $-20
Wavelength of Maximum Response . . . . . 4200 t 500 angstroms
Cathode, Semitransparent . . . . . . K-Na—Cs-Sb (Multialkali)
Shape. .n wv omnsrais b & die s ome oFlat, Circular
Minimum area . « « ¢ « « & « 4 4 W s i'Owe b 5.27 sq. in.
Minimum diameter . . « . « . . . o 4 4w e o . . . 2.59 in,
Window . . v+ v v et e e e e e e e s e e e . Lime Glass®
Index of refraction at 5893 angstroms. . . . . . . . . dr51s
Dynode Material. . . . . .. .. ... ... Copper-Bery11ium
Direct Interelectrode Capacitances (Approx.):
Anode to dynode No.10. . . . + . . v 4 v o v .. . . . 7pf
Anode to all other electrodes. . . « « v + + « . . . 8.5 pf
Maximum Overall Length . . . . . Y T % 6.31"
Seated length. . . . . . . T 5.38" ¢+ 0.18"
Maximum Diameter . . . . . . . . ceotbdedben 3.06"
Operating Position . . . . . Aleg a s wa peasod '} Any
Weight {Approx.) . . . . .. . ... v o P . W B, 7 oz
Bullby: pom 1 » $omlw B8 o B E SR s o B P24
SOCKEL Bl AL T & B ol S e o Cinch® No.3M14, or equivalent
Magnetic Shield. . . . . . Perfection Mica Co.%, or equivalent
Base . o w B v @ @ o Mg e » o o Medium-Shell Diheptal 14-Pin
(JEDEC Group 5, No.B14-45) Non-hygroscopic
Basing Designation for BOTTOM VIEW . . . . . . . . . . 14AM

Pin 1 -Dynode No.
Pin 2 -Dynode No.
Pin 3 -Dynode No.
Pin 4 -Dynode No.
Pin 5 -Dynode No.
Pin 6 - Dynode No.
Pin 7 -Dynode No.
Pin 8-Dynode No.
Pin 9-Dynode No.
Pin 10 - Dynode No.
Pin 11 - Anode
Pin 12-Do Not Use DIRECTION or LIGHT:
Pin 13 - Focusing Electrode INTD ENO OF BULB
Pin 14 - Photocathode
Metal

Collar- Do Not Use

POOgOONBEWN -

(=]

@ RADIO CORPORATION OF AMERICA pLius |
g Electronic Components and Devices Harrison, N. J. 260
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Maximum Ratings, Absolute-Naximum Values:
. DC Supply Voltage:
' Between anode and cathode. « . . . . .
Between anode and dynode No.10 . . . .
| Between consecutive dynodes. . . . o .
| Between dynode No.1 and cathode. . .
' Between focusing electrode and cathode 600 max. voits
| Average Anode Currentd . . ., . ... .. 1 max. ma
.~ Ambient Temperature. . « . . « . 4o & . o . 85 max. oc

2500 max. volts
300 max. volts
300 max. volts
600 max. wvolts

e o o o & o

Characteristics Range Values:

| Under conditions with dc supply voltage (E) across a
voltage divider providing 1/6 of E between cathode
and dynode No.!; 1/12 of E for each succeeding dynode
stage; and 1/12 of E between anode and dynode No.10.
: Focusing-electrode voltage is adjusted to that value
l between 50 and 100 per cent of dynode—No.| potential
: {referred tocathode!} which provides maximum anode current.
Nith E = 2000 volts (Except as noted)

" Kin. Typ. Hox.

| Sensitivity:
| Radiant, at 4200
; angstroms. . . . . . - 1.1 x 104 - atw
i Cathode radiant,
: at 4200 angstroms. . - 6.8x10™2 - alw
‘;‘ Luminous, at 0 cps®. . 12 25 240 allm
| Cathode luminous:

With tungsten
‘.] light sourcef. . .1.2x10"% 1.6x104 - allm
i, With blue light
‘h sourced b, | | | 5x10°8 - - a
! With red 1ight
: sourcede k] | [, 3x1077 - - a
| Current Amplification. . - 1.6 x 105 -

Equivalent Anode—

i Dark-Current Input
at a luminous sensi-—
tivity of 12 a/Im® .

Equivatent Noise Input .
Anode—Pulse Rise Time" .
Electron Transit TimeP .

4x10°10  1x109 im

- 3.8x 10712 I
1.16x10-8" - sec
5.8x 108 - sec
Vith E = 1500 volts (Bxcept as noted)

l
:
| Nin. Typ. Néx.
I

Tt

Sensitivity:
Radiant, at 4200
angstroms, . . . . . - 2.1x103 - alw
Cathode radiant,
at 4200 angstroms, . - 6.8x 10~2 - alw
Luminous, at 0 cps®, . - ) - allm
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Nin, Typ. Nax.

Cathode luminous:

Current Amplification. . , 3.1x10¢ -
Equivalent Anode-Dark

L]

»x

With tungsten
light sourcef. . . .. $.2x107%1.6x10"* - ofim

With blue light

sourced'h.”. .. ...  5xi0~8 - - a
With red 1ight
sourcede®] | L . L, . 3x10°7

Current lInput at a
luminous sensitivity
of 12 a/im®. . . ., .. - 4310740 1x30°% im

Corning No.0080 made by Corning Glass wWorks, Corning, Wew York, of
equivalent.

Made by Cinch Manufacturing Company, 1026 South Homan Avenue, chicage
24, Miinois.

Magnetic shielding material in the form of foil or tape as available
from the Magnetic Shield pivision, Perfection Mica Company, 1322 North
Ellston, Chicago 24, I1linois, or equivalent,

Averaged over any interval of 30 seconds maximum.

Under the following conditions: The 1ight source isa tungsten—filament
tamp having alime—glass envelope. It is operated atacolor temperature
of 28700 K and a light input of 1 microlumen is used.

Under the following conditions: The 1ight source isa tungsten—filament
tamp having alime-glass envelope. 1t isoperatedat a color temperature
of 2870° K, The value of light flux is 0.03 lumen and 200 volts are
applied between cathode and all other electrodes connected as anode.

Under the following conditions: Lignt incident on the cathode is
transmitted through a btue filter {corning®c,S. N0.5-58 polished to
1/2 stock thickness—manufactured by the Corning Glass works, Corning,
New York} fromatungsten=filament lamp operated at a color temperature
of 28709 K. The value of Iighv. flux incident on the filter is 0.01
tumen and 200 volts are applied between cathode and all other electrodes
connected as anode.

See Spectral Characteristic gf 2870° I Light Source and Spectral Char—
acteristic of Light from 2870° X Source after passing tArough Indicated
Blue Pilter at front of thnis section.

Under the following conditions; Light incident on the cathode is
transmitted througha red filter (Corning C.S. No.2-62, manufactured by
the corning Glass works, Corning, New York) from a tungsten—filament
lamp operated at a color temperature of 2870° K. The value of tight
flux incident on the filter is 0.01 Jumen and 200 volts are applied
between cathode and all other electrodes connected as anode.

See Spectral Charactaristic of 2870° X Light Source and Spectral Char-
acteristic of Light from 28709 X Source afler passing tArough Indicated
Red Pilter at front of this Section.

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

Measured belween 10 per cent and 90 per cent of maximum anode~pulse
height. This anode~pulse rise time is primaritya function of transit-
time variation and is measured under conditions with the incident tight
fully ittuminating the photocathode.

The electron transit time is the time interval between the arrival of
a delta function light pulseat the entrance window of the tube and the
time at which the output pulse at the anodeterminal reaches peak ampl i tude,
The transit time is measured under conditions with the incident tight
fully i1luminating the photocathode.

OPERATiNG CONSIDERAT IONS
1t is recommended that the average anode current be well

below the maximum—rated value of | mi |liampere when stability
aof operation is important. When maximum stabil ity is required,
the average anode current should not exceed |0 microamperes.

Electrostatic ana/or magnetic shielding of the 4464 may be

Necessary.
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_4464

Adequate shielding should be provided to prevent extraneous
radiation from reaching any part of 4464.

The operating stability of the 4464 is dependent on the
magnitude of the anode current and its duration. When the 4464
is operated at high average values of anode current, a drop
in sensitivity (sometimes called fatigue) may be expected.
The extent of the drop below the tabulated sensitivity values
depends on the severity of the operating conditions. After a
period of idleness, the 4464 usually recovers a substantial
percentage of such loss in sensitivity.

SPECTRAL-SENSITIVITY CHARACTERISTIC
OF PHOTOSENSITIVE DEVICE HAVING S-20 RESPONSE
is shown at the front of this Section

TYPICAL VOLTAGE-DIVIDER ARRANGEMENT
shown under Type W463 also applies to Type H46H

e 3.004.06 o
PHOTOCATHOOE o FACE P
| 259 (SEE NOTE)
i o
| | ¥
S SR
758, MAX.R
19 |
Py f
l 1.09 '[
5 e S T5R.
¢ 2.004.06 538
J-24 ] OlA. ™ 18
BuLe — \
[ 6.31
T
METAL COLLAR 0
BASE
JEDEC GROUP 5 —» !
No. BI4-45
2.38 MAX,
oA, ™ 92cs-1235ie

DIMERSIONS IR INCHES

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

NOTE: Wwithin 2.59" diameter, deviatlion from flatness of
external surface of faceplate will not exceed 0.010" from
neak to valley.
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SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS

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

EACH SUCCEEDING DYNODE-STAGE VOLTS = I/12 €

ANODE-TO-DYNODE No.10 VOLTS = I/12 €

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