




































































































































































































































































































































































































































































































































































182 RCA Phototube Manual
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SOCKET AND SHIELDS FOR RCA PHOTOTUBES

Magnetic
RCA Socket Part No. Shield Part No.
type (or_equivalent) (or equivalent)
1P21 Amphenol No. 78S11T Perfection Mica No. P-101-1
1P22 Amphenol No. 78S11T Perfection Mica No. P-101-2
1P28 Amphenol No. 78S11T Perfection Mica No. P-101-3
1P29 Amphenol No. 77TM1P4T —
_1P37 Amphenol No. 77TM1P4T —
1P39 Loranger No. 1935 JAN No. S-1181
1P40 Loranger No. 1935 JAN No. S-1181
1P41 Amphenol No. 78S83S
1P42 —_— —_
_ 868 Johnson No. 122-224-100
917 Loranger No. 2093 —
918 Loranger No. 2093 —_
919 Loranger No. 2093 —
920 Loranger No. 2093 —
_ 921 Amphenol No. 146-121 —
922 Amphenol No. 146-121 —
923 Amphenol No. 7T7TMIP4T —_
925 Eby No. 9729-127 —
926 Amphenol No. 146-121 —
_ 927 Amphenol No. 78538 —
928 Loranger No. 2093 —
929 Cinch No. 9875 JAN No. S-1181
930 Cinch No. 9875 JAN No. S-1191
931A Amphenol No. 78S11T Perfection Mica No. P-101-4
_ 934 Amphenol No. 78S3S —
935 Cinch No. 9875 —
2020 Eby No. 9709-7 Perfection Mica No. P-100-2
2067 (has semiflexible leads) —
4409 Loranger No. 1935 —
4438 (has semiflexible leads) —_
4439 Amphenol No. 59-402 —_
4440 Amphenol No. 59-402 Millen No. 80802C
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RCA Socket Part No. Magnetic
type (or equivalent) Shield Part No.
(or equivalent)

4441 (has semiflexible leads) —
5581 Loranger No. 1935 JAN No. S-1181
5582 Amphenol No. 146-121 —
5583 Amphenol No. 78S3S —
5584 Cinch No. 2154 —
5652 Amphenol No. 77TMIP8T —
5653 Amphenol No. TTMIP8T JAN No. S-1181
5819 Eby No. 9709-7 Perfection Mica No. P-100-3
6199 Eby No. 9058 Perfection Mica No. P-104-1
6217 Eby No. 9709-7 JAN No. S-2004
6328 Amphenol No. 80801B Millen No. 80801B
6342A Loranger No. 2274 Millen No. 80802B
6405/1640 Cinch No. 2154 —
6472 (has semiflexible leads) Perfection Mica No. P-107
6570 Loranger No. 2093 —
6655A Loranger No. 2274 Perfection Mica No. P-100-4
6810A Cinch No. 20-PM Millen No. 80802E
6903 Amphenol No. 59-417 Perfection Mica No. P-108
6953 Loranger No. 1935 —_
7029 Amphenol No. 59-402 Perfection Mica No. P-103
7043 Johnson No. 122-228-200 —
7046 Alden No. 435SBA Millen No. 80805P
7102 Eby No. 9058 Perfection Mica No. P-104-3
7117 Amphenol No. 78S11T Millen No. 80801B
7200 Amphenol No. 78S11T —
7264 Eby No. 9778-1 Millen No. 80802E
7265 Eby No. 9778-1 Perfection Mica No. P-111-2
7326 Amphenol No. 59-417 JAN No. 8-2002
7746 Amphenol No. 59-417 JAN No. S-2004
7764 Garlock No. 69005-7957 _
7767 (has semiflexible leads) —
7850 Cinch No. 20-PM —
8053 Cinch No. 3M14 JAN No. S-2004
8054 Cinch No. 3M14 Millen No. 80803J
8055 Cinch No. 3M14 JAN No. S-5018

SOCKET MANUFACTURERS

MAGNETIC SHIELD MANUFACTURERS

Alden Products Company
9140 North Main Street
Brockton 64, Massachusetts

Amphenol Electronies Corporation
1830 South 54th Avenue
Chicago 50, Illinois

Cinch Manufacturing Company
1026 South Homan Avenue
Chicago 24, Illinois

Hugh H. Eby Company
4701 Germantown Avenue
Philadelphia 44, Pennsylvania

Garlock Inec.
602 North 10th Street
Camden 2, New Jersey

E. F. Johnson Company
Waseca, Minnesota

Loranger Manufacturing Corp.
36 Clark Street
Warren, Pennsylvania

James Millen Manufacturing Company
150 Exchange Street
Malden 48, Massachusetts

JAN Hardware Manufacturing Company
38-01 Queens Blvd.
Long Island City 1, New York

Perfection Mica Company
1322 North Ellston
Chicago 24, Illinois
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RCA PHOTOCELL CHART

PHOTOCONDUCTIVE CELLS

(Cadmium sulfide; S-15 spectral response except as noted)

Maximum Ratings Characteristics at 25°C

RCA Rc sr IPeak Ambient ) Msximum

TYPE | “Rotween vissipationss current ture Range | botwoen | on~  cavent  Carvent
Terminals (watt) (ma) (°C) Terminals (fc) (ma) (ua)
4402 200 0.05 5 —75t060 | 12(de) 10 1.6 min 12
4403 250 0.3* 50 —75t060 | 50(ac) 1 7-16 8
4404 600 0.3* 50 —75t060 | 50(ac) 1 2.5-5 40
4413 110 0.05 5 60 12(de) 10 1-2.75 12
4423 250 0.2 20 —75t060 50(ac) 1 1.5-4 40
4424 110 0.2 50 —75t060 12(de) 1 3.6-14.5 80
4425 110 0.2 50 —75t060 | 12(de) 1 3.6-14.5 80
4448 600 0.3* 50 —T75t060 | 50(ac) 1 1.5-4 40
4453 600 0.3* 50 —T75t060 | 50(ac) 1 3-7 40
6694A% 150 00.3 — 0to70 | 90(de) 30 0.057-0.65 0.1
7163 600 0.3* 50 —T75t060 | 50(ac) 1 1-3 40
7412 200 0.05 1 60 12(de) 1 0.065-0.275 1
7536 200 0.05 1 60 12(de) 1 0.065-0.275 1
$5Q2500 250 0.2 20 —40to60 | 12(de) 1 0.24-0.8 6
SQ2502 600 0.5** 50 —T75t060 | 50(ac) 1 2.5-5 40
SQ2504 600 0.3* 50 —75t060 | 50(ac) 1 1.5-4 40
SQ2505 250 0.3* 50 =75t060 | 50(ac) 1 7-16 78
SQ2506 600 0.3* 50 —75t060 50(ac) 1 1-3 40
$Q2508 200 0.05 1 60 12(de) 1 0.065-0.275 1

*This type has S-12 spectral response.

**Dissipation ratings apply up to the maximum rated ambient temperature.

+This type has a ‘“demand rating” of 0.75 watt. This rating is a dissipation rating to which the
cell may be exposed in outdoor applications. The rating may be used twice every 24 hours for
a period of 20 minutes, each time, provided the interval between demand services is not less
than four hours.

++This type has a demand rating of 0.8 watt.

PHOTOJUNCTION CELLS—(Germanium p-n alloy; S-14 spectral response)

Characteristics Maximum
Maximum Ratings at 25°C Dimensions
RCA Ambient ~ . Maximum
TYPE DC Volts . Power Tempera- DC Volts  Illumination Dark i
Between Ter- Dissipation ture Range Between Ter- Sensitivity Current Length Diameter
minals (watt) (°c) minals (na/fc) (na) (in.) (in.)
4420 50 0.03 —40t0.50 45 0.7 35 1.10 0.350
7467 50 0.03 —40to 50 45 0.7 35 0.875 0.350

PHOTOVOLTAIC CELLS—(silicon n-on-p type++)

Characteristics at Maximum Sensitive Area (Av.)
27°C = 1°C Dimensions
RCA Minimum
TYPE Minimum Power Minimum i .
Current Output Efficiency Length Width Length Width Area
(ma) (mw) (%) (in.) (in.) (in.) (in.) (sqg. in.)
SL2205 48 17.9 10 0.399 0.795 0.354 0.786 0.278
SL2206 101.5 37.8 10 0.791 0.791 0.746  0.786 0.586

++Wavelength of maximum response is 8600 == 750 angstroms; approximate spectral range at
the 20 per cent points is 4000 to 10600 angstroms.
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SPECTRAL RESPONSE CURVES
FOR RCA PHOTOCELLS
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RCA Technical Publications

on Electron Tubes, Semiconductor Products, Batteries,
and Test and Measuring Equipment

Copies of the publications listed may
be obtained from RCA distributors
or from Commercial Engineering,
Radio Corporation of America, Har-
rison, N. J.

Electron Tubes

® RCA ELECTRON TUBE HANDBOOK—
HB-3. Five binders, each 73" Lx5%"”
Wx27%” D. Contains over 5000 pages
of loose-leaf data and curves on RCA
receiving tubes, transmitting tubes,
cathode-ray tubes, picture tubes,
photocells, phototubes, camera tubes,
ignitrons, vacuum and gas rectifiers,
magnetrons, traveling-wave tubes,
premium tubes, pencil tubes, and
other types for special applications.
Available on subscription basis. Price
$20.00* including service for first
year. Also available with RCA Semi-
conductor Products Handbook HB-
10 at special combination price of
$25.00.*

o RADIOTRONt DESIGNER’S HAND-
BOOK—4th Edition (83%" x5%")—
1500 pages. Comprehensive reference
covering the design of radio and
audio circuits and equipment. Writ-
ten for the design engineer, student,
and experimenter. Contains 1000 il-
lustrations, 2500 references, and
cross-referenced index of 7000 en-
tries. Edited by F. Langford-Smith
of Amelgamated Wireless Valve Co.,
Pty., Ltd. in Australia. Price $7.00.*
o RCA RECEIVING TUBE MANUAL—
RC-22 (84" x53%"”)—b44 pages.
Contains technical data on over 1000
receiving-type tubes for home-enter-
tainment use and picture tubes for
‘black-and-white and color TV. Fea-
tures tube theory written for the
layman, application data, selection
charts, and typical circuits. Features
lie-flat binding. Price $1.25.%°

@ RCA TRANSMITTING TUBES—TT-5

188

(8% x 534”)—320 pages. Gives data
on over 180 power tubes having
plate-input ratings up to 4 kw and
on associated rectifier tubes. Provides
basic information on generic types,
parts and materials, installation and
application, and interpretation of
data. Contains circuits for trans-
mitting and industrial applications.
Features lie-at binding. Price $1.00.%°
© RCA MAGNETRONS AND TRAVELING-
WAVE TUBES—MT-301A (10%” x
835”)—48 pages. Operating theory
for magnetrons and traveling-wave
tubes, application considerations,
and techniques for measurement of
tube parameters. Price 60 cents.*®

e RCA POWER TUBES—PG101E (107%"”
x 834”)—36 pages. Technical data
on 200 RCA vacuum power tubes,
rectifier tubes, thyratrons, ignitrons,
and vacuum-gauge tubes. Includes
terminal connections. Price 60
cents.*°

® RCA RECEIVING-TYPE TUBES FOR IN-
DUSTRY AND COMMUNICATIONS —
RIT104C (107%” x 83k"”)—44 pages.
Technical data on over 190 RCA
“special red” tubes, premium tubes,
nuvistors, computer tubes, pencil
tubes, glow-discharge tubes, small
thyratrons, low-microphonic ampli-
fier tubes, vacuum-gauge tubes, mo-
bile communications tubes, and other
special types. Includes socket-con-
nection diagrams. Price 85 cents.*°
e RCA RECEIVING TUBES AND PICTURE
TUBES—1275-K (10%"” x 83%"”)—64
pages. Contains classification chart,
characteristics chart, and base and
envelope connection diagrams on
more than 1050 entertainment re-
ceiving tubes and picture tubes.
Price 50 cents.*’

e RCA NUVISTOR TUBES FOR INDUS-
TRIAL AND MILITARY APPLICATIONS—
1CE-280 (107%” x 83%")—16 pages.
Describes unique features of nu-
vistors and includes tabular data,



Publication List

dimensional outlines, curves termi-
nal diagrams, and socket informa-
tion. Price 25 cents.*®

e RCA PHOTO AND IMAGE TUBES—
1CE-269 (10%” x 3%"”)—32 pages.
Includes data on RCA multiplier
phototubes, gas and vacuum photodi-
odes, and image-converter tubes.
Features quick selection charts for
phototubes. Includes response curves,
socket and shield data, and dimen-
sional outlines. Price 60 cents.*°
o RCA STORAGE AND CATHODE-RAY
TUBES—1CE-270 (107%"” x 83%”)—12
pages. Includes technical data on
RCA display-storage tubes, com-
puter-storage tubes, scan-converters,
radechons, oscillograph-type cathode-
ray tubes, and special-purpose kine-
scopes. Gives latest JEDEC “Kelley
Chart” and descriptive material on
characteristic of phosphors for RCA
industrial tubes. Price 20 cents.*°

e RCA MICROWAVE TUBES AND PACK-
AGED SOLID-STATE DEVICES — 1CE-
180E (107%” x 83%"”)—16 pages. In-
cludes technical data on RCA solid-
state devices, traveling-wave tubes,
pencil tubes, integral-cavity pencil
tubes, magnetrons, and solenoids for
traveling-wave tubes. Single copy
free on request.

® RCA PENCIL TUBES—1CE-219 (107%"”
x 83%"”)—28 pages. Contains operat-
ing theory for pencil tubes, electrical
and mechanical circuit-design con-
siderations, environmental considera-~
tions, application considerations, and
data for commercial types. Price 50
cents.*°

@ TECHNICAL BULLETINS—Authorized
information on RCA transmitting
tubes and other tubes for communi-
cations and industry. Mention tube
type desired. Single copy on any type
free on request.

Semiconductor Products

e RCA SEMICONDUCTOR PRODUCTS
HANDBOOK—HB-10. Two binders,
each 73%” Lx 5%” W x 2%” D. Con-

189

tains over 1000 pages of loose-leaf
data and curves on RCA semicon-
ductor devices such as transistors,
silicon rectifiers, silicon controlled
rectifiers, tunnel diodes, and tunnel
rectifiers. Available on subscription
basis. Price $10.00* including service
for first year. Also available with
RCA Electron Tube Handbook HB-3
at special combination price of
$25.00.%°

e RCA TRANSISTOR MANUAL—SC-10
(83%” x 53%”)—304 pages. Contains
detailed technical data on RCA semi-
conductor devices. Easy-to-read text
includes information on basic theory,
application, and installation of tran-
sistors, silicon rectifiers, and semi-
conductor diodes. Includes -circuit
diagrams and parts lists for many
typical applications. Features lie-flat
binding. Price $1.50.*°

® RCA TUNNEL DIODE MANUAL—TD-
30 (83%” x 5%”)—160 pages. Con-
tains information on theory and
characteristics, and on tunnel-diode
applications in switching circuits and
in microwave oscillator, converter,
and amplifier circuits. Includes data
for over 40 RCA tunnel diodes and
tunnel rectifiers. Price $1.50.*°

e RCA SEMICONDUCTOR PRODUCTS
GUIDE—60-S-16R5 (10%” x 8%")—
12 pages. Contains application guide,
index, and ratings and character-
istics arranged for easy access to
RCA’s entire line of semiconductor
products, digital microcircuits, mem-
ory products, and photocells. Single
copy free on request.

o TECHNICAL BULLETINS—Authorized
information on RCA semiconductor
products. Mention type desired.
Single copy on any type free on re-
quest.

fTrade Mark Reg. U.S. Pat. Off.

*Prices shown apply in U.S.A. and are subject
to change without notice.

° Suggested price.
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85
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Acceptor impurities ............ 8
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Air mass one specification ....... 78
Air mass zero specification ...... 78
Amplification factor ............ 87
Angle of incidence of light ...... 49
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Anodes, vacuum phototube ...... 22

Application considerations 30, 37, 80
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Black-body radiation ........... 16
Box-type dynodes .............. 42
Breakdown voltage ............ 34
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Transmission ........co0vuun. 46
Cathode luminous sensitivity .... 87
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Characteristies, phototube ...... 85
Circular-cage dynode system .... 43
Collected current .............. 58
Collection efficiency ............ 58
Current amplification .......... 87
D arkcurrent ...........000vun 50
Data-processing cells ........... 78
Decay current, photocell ........ 73
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Absolute maximum ratings ... 85
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Blackbody .....covvvienennn. 16
Candela .......oovvvvvnnnnn, 12
Cathode luminous sensitivity .. 87
Cathode radiant sensitivity ... 87
Current amplification ........ 87
Equivalent anode-dark-current
input ....... .o 52, 87
Equivalent noise input ........ 88
Fermilevel .................. 5
Footcandle .................. 13
Forbiddengap ......oovv..... 7
Gasratio ..........oovvennn.. 34
Hololumen .................. 15
Illumination ................ 13
Luminous flux .............. 12
Luminous intensity .......... 12
Luminous sensitivity ......... 86
Nit oo 14
Photometric luminance ....... 13
Radiant sensitivity ........... 87
Spectral sensitivity .......... 85

Standard luminosity coefficient. 11

Stilb eovviiii i e 14
Transittime ................. 88
Transit-time spread .......... 89
Work function ............... 4
Donor impurities .............. 8
Dynode configurations
Box-type ....oiiiiiiiiiii 42
Circular-cage ........ocovuvun. 43
Linear-cage ............c..... 43
Rajchman .................. 40
Venetian-blind ............... 42
Dynode properties ............ 38
Dynode-system coupling ........ 43
Electron affinity .............. 7
Emitted current .............. 58
Environmental factors ....... 30, 37
Equivalent-anode-dark-current
input .......... 00, 52, 87
Equivalent noise input .......... 88
Fatigue characteristics ......... 67
Fermilevel .................... 5
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Fluorescent effects ............. 53
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Frequency response ......... 28, 82
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G ain characteristics ............ 44

Gas-filled phototubes
Application considerations .... 30
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Frequency response .......... 28
Linearity ......ccocvvieienn. 27
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Principles of operation ....... 22
Spectral response ........0... 24
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Germanium infrared detectors .. 79
Germanium p-n junction photocells 76
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l Ilumination .................. 13
Impurities, acceptor and donor .. 8
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Ionization, gas-filled phototube .. 33
junction photocells ............ 76
Light oo, 1
Lightlevel .......cccoviiiiinnns 80
Life characteristies ............ 67
Linear-cage system ............ 43
Linearity,

Multiplier phototube ..... veo. 64

Vacuum phototube ........... 27
Luminous flux .....covevveennen 12
Luminous intensity ............ 12
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M agnetic effects, multiplier
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Maximum ratings, phototube .... 95
Measurements, photoelectric .... 11
Measuring circuits for,
Multiplier phototube sensitivity 86
Photodiode sensitivity ........ 86

Spectral-response
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Time response .....oeeeeeeees 89
Multialkali cathode ............ 47
Multiplier phototubes,
Construetion ........cc0euun. 38
Dark current ................ 50
Dynode configurations ........ 40
Dynode properties ........... 38
Dynode system coupling ...... 43
Gain characteristies .......... 44
Fatigue characteristics ....... 67
Life characteristics .......... 67
Linearity ......ccvveveennn.. 64
Magnetic effects ............. 66
Noise ..vviviiiiiinenennnnnn. 55
Principles of operation ....... 38
Rise time .................. 63
Spectral response ............ 46
Temperature effects .......... 64
Transit-time effects .......... 64
Nit, definition of «..vvvven..... 14
NoiSe vvvevvecenrenconnns 28, 36, 55
0 hmic leakage ......ccoveevennn 51
Opaque cathodes ............... 46
Origins of dark current ......... 55
Photocathode ................. 22
Photocells,
Cadium-sulfidecells .......... 71
Data-processingeells ......... 78

Germanium infrared detectors. 79
Germanium p-n junction

photocells ............ ..., 76
Germanium/silicon infrared
detectors .........cc0unn 79
Junction photocells ........... 76
Silicon photovoltaiccells ...... 7
Photocell data chart ............ 186
Photoconduectivity ............. 9
Photoelectric
Emisson ......ccvvieivennnn. 38
Measurements ......co000v.n. 11
Theory ....oevveeinennnnnnns 3
Photometric luminance ......... 13
Photometry ................... 12
Photovoltaic effect ............. 10
Plateau characteristics ......... 60
Primary photocurrent .......... 38
P-type gold-doped germanium cell 79
Pulse-height resolution ......... 59
Quantum efficiency ......ccvv... 5
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R adiantenergy .....ccevveennn. 16
Radiant sensitivity ............ 87
Radiation sources .............. 17
Rajchman linear-dynode structure 40
Recombination center .......... 9
Rise time ......cv00vene tessess 63
RMS noise current ............. 58
s cintillation counting .......... 58
Secondary electron emission ..... 38
Selection guide ................ 90
Semiconductor photocells ....... 8
Signalnoise «o.oeveveineneennnn 57
Silicon photovoltaic cells ........ m
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Key to Terminal-Connection Diagrams

Diagrams show terminals viewed from
the base end of the type.

Flexible envelope

terminal
ermna Small pin
Envelope Rigid envelope terminal
Large pin Orientation symbol
Key other than key
C, — Balancing capacitance
DY — Dynode
G — Grid
IC — Internal connection (do not use)
NC — No connection
P — Anode
K — Photocathode
U — Unit
e — Gas-type tube

Information furnished by RCA is believed to be accurate and re-
liable. However, no responsibility is assumed by RCA for its use;
nor for any infringements of patents or other rights of third
parties which may result from its use. No license is granted by
implication or otherwise under any patent or patent rights of RCA.
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