HTV PHOTOSENSITIVE DEVICES

March 1966 TECHNICAL DATA SHEET

HTV=1P21

PHOTOMULTIPLIER
TUBE
3000 to 6500 A
RESPONSE

Very Low
Dark Current

Hysteresis Free, 9—Stage, Side—On Type
with S—4 Spectral Response
DESCRIPTION
HTV-1P21 is a 9—stage side—on type photomultiplier tube having a cesium — antimony
(Sb—Cs ) photocathode S—4 type. Especially, the new improved. electrodes have been design-
ed to be Hysteresis Free to offer better operating stability. It is intended especially for

use in critical applications for the detection and measurement of low level light. Features
of the HTV-1P21 include very low dark current, high current gain andimproved operating
stability. '

The spectral response of the HTV—1P21 covers the range from about 3000 to 6500 ang-
stroms. as shown in Fig.4. Maximum response occurs at approximately 4000 angstroms. The
1P21. therefore, has high sensitivity to blue and less sensitivity in the red regions of visible
spectrum.

The outline and base connéction are the same as the R106, R132. R136., R166, R196.

A- R212, R213, 931A, 1P22 and 1P28.

GENERAL: DATA
Spectral Responsei, « « « v v wvow o w e s @ BT B 88 5@ W S— 4 (See Fig4)
Wavelength of Maximum Response . . . . . . . . . . . ... 4000 £ 500 angstroms
Spectral Response Range . . . . . . . . . . .. ... ... 3000 to 6500 angstroms
Direct Interelectrode Capacitances (approx.):
Anode 10 dynode NOD . © v v v v ow o e w s e mom s s B E s & 4 pF
Anode to all other electrodes . . . . . . . . . . . . . . . . . . .. ... 6 pF
Ouitline, Baging Diggrami « s v v v = v v w o 5« m w0 s owom s FE E ; oee Fig. 1
Length from Base Seat to Center of Useful Cathode Area . . . . . . . 49.0 + 2.5 mm
Operating POSIEION & & & 6 . 5w e« e e o e e e e s e e e e BT any
Net Weight. (8PPIOR) & 5 : & 5 s ¢ & @ 5 5 8 © 5 5 8 ® 3 s & ® $us 8 8 & 5 44 g}
MAXIMUM RATINGS, Absolute— Maximum Values:
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . . . . . . . 1250 volts dc
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No9 . . . . . . 250 volts de
AVERAGE ANODE CURRENT (Note @.@®) . . . . . . . . . . . . .. .. 0.1 ma
AMBIENT TEMPERATURE RANGE . . . . . . . . . . .. ... . —80 to + 75°C
CHARACTERISTICS:
Under condition with dc supply voltage (E)across a voltage divider providing 1/10 of
E between cathode and dynode No.l :1/10 of E for each succeeding dynode stage :; and
Py 1/10 of E between dynode No.9 and anode. '
With E=1000 volts dc (except as noted below)
Sensitivity: Min. Median Max.
Anode Luminous, at O cps (Note @) 40 120 s amp/ lm
Cathode Luminous (Note @) . . . . — 40 = pa/ lm
Current Amplification . . . . . . . . . . . — 3x10s —
Equivalent Anode Dark Current Input (Note @) = 0.5x10°° 1m
Anode Dark Current (at 1000 volts dc) = . 0.01x10°¢ amp
Anode Current Stability, Hysteresis (Note @) = 1 %

e

NOTES

Averaged over any interval of 30 seconds maximum.
When maximum stability is required, the anode current should not exceed 1
microampere.

®: Under the following conditions: The light source is a tungsten—filament lamp operated
at a color temperature of 2870°K. A light input of 10 microlumens is used. The
load resistor has a value of 0.01 megohm.

@®: For conditions the same as shown above (Note@) except that the value of light fhix
is 0.01 lumen and 100 volts are applied between cathode and all other electrodes
connected together as anode.

@®: Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted to
give an anode luminous sensitivity of 20 amperes per lumen.
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NOTES
@: Anode Current Stability (Hysteresis) :
Measuring method: _
1. Supply voltage . . .. ... I b v e m e w o om s% e s ms s ow w s e on o 200 volts
2. Anode currents (A) . . ... ... .0.005 10 0008 pa
(B) .. ... 00510008 pa

% The light intensity was adjusted so as to take the anode current (A) and (B)
. respectively.
3. The light pulse of from a'out 30 to 40 seconds interval was supplied to the tube as in the Fig. 2 and

Fig. 3.
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I1, I2, I3, I4, : Initial anode current.
11, 12, 13, 14 : Anode current after 30 to 40 seconds excitation.

“

The value of anode current stability is calculated -as follows. A4
3 1
(@+®+©+@) x
The variation of 11, I2, T2 against I1 . . . . . . . . . . . . less than 29
The variation of I3, I4, I4 against I3 . . . . .. . . . . . . less than 29
FIG. 6
FIG.4 TYPICAL SPECTRAL RESPONSE OF HTV- 1P21 SENSITIVITY AND CURRENT AMPLIFICATION CHARACTERISTICS OF HTV—1P21
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TECHNICAL DATA SHEET

TENTATIVE September 1966

HTV-1P28

PHOTOMULTIPLIER
TUBE

1850 to 6500 A
RESPONSE

)

Hysteresis Free, 9— Stage, Side— On Type
with S— 5 Spectml Response
DESCRIPTION

HTV — 1P28 is a 9— stage side—on type photomultiplier tube having a U.V. transmi-
tting glass envelope and Sb—Cs photocathode S—5 type. Especially. the new improved elec-
trodes have been designed to be Hysteresis Free to offer operating better stability. It is in-
tended for use with ullld\lnltt and visible radiation in spectrophotometer and other similar
applications.

The HTV — 1P28 features low dark current and good operating stability.

The spectral response of the HTV — 1P28 covers the range from about 1850 to 6500
angstroms, as shown in Fig.d. Maximum response occurs at approximately 3400 angstroms.

The outline and base connection are the same as the R106, R136. R196. R212. R213.

931A. 1P21. and 1P22.

DATA
GENERAL:

Spectral Response .« . 5=5 (see Fig4)
3400 £ 500 angstroms

1850 to 6500 angstroms

Wavelength of \ld\ll]llllll R(«pnnw
Spectral Response Rdl)”(‘

Direct Interelectrode Capacitances (dl)]ll(l\ )

Anode to tl_\‘nmlt P pl“
Anode to all other electrodes . . . . . . . . . . . . . . . . .. 6 pF
Outline . Basing Diagram - . . See Fig.l
Length In»m ILN Seat to Center nl l se hll (d(l]()(]t -\reu 19.0 = 2.5 mm
Envelope 0 . 0 . . . . . . . . . . . . . . . .UV. Transmitting Glass
Operating Position . . . . . . . . .. .. ... . any

Net Weight (approx.) . . a alm ahd Wle AE s s Al ED
MAXIMUM RATINGS, 41)50[(:10— M(l\lnzunz I(l/um

SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . .

SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.9 y

AVERAGE ANODE CURRENT (Note @) . . . . . . . . . . . . . . .. 0l ma

AMBIENT TEMPERATURE RANGE —80 to + 75°C
CHARACTERISTICS:

Under conditions with de supply voltage (E) across a voltage
710 of E between cathode and dynode No.l: 1,710 of E for each succeeding dynode
stage: and 1,710 of E between dynode No.9 and anode.

1250 Volts de
250 Volts de

divider providing

With E = 1000 volts de¢ (except as noted below)
. Min. Median Max.
N-nsm\ll_\:
Anode Luminous. at 0 cps (Note @) . . . 175 100 — amp / Im
Cathode Luminous (Note 0) . o owm w w w 10 = wa,/ Im
Current Amplification | | | — 2.5x 10 s — —
Equivalent Anode Dark Current ln[nul (\ut« Q) == —s 1.25% 102 Im
Anode dark Current . o . . . & . . . . . . — — 0.1 pamp
Anode Current Slzll)ilil_\". Hysteresis (Note ®). . — - 1 %
O O O

NOTES
@ Averaged over any interval of 30 seconds maximum.
9 Under the fn“()\\ing conditions:
operated at a color temperature of 2870°K.
The load resistor has a value of 0.01 megohm.
® lor conditions the same as shown above (Note @) except that the value of light
flux is 0.01 lumen and 100 volts are applied between cathode and all other elect—

The light source is a tungsten— filament lamp
A light input 10 microlumens is used.

rodes connected together as anode.
@® Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted.
to give an anode luminous sensitivity of 20 amperes per lumen.

Form No.1007 -2

HAMAMATSU TV CO., LTD.
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HTV-1P28

NOTES
@ Anode Current Stability (Hysteresis):, |
Measuring method: ’
I Supply voltage . . . . . . . .. . Lo oo e D00 volts
2. Anode current ¥ AY o v i 6 i s s s i s s ks wmows e ewmea o owm o o« ow 0005 10 0.008 @a

B) T T 0.05 to 0.08 pa
¥ The light intensity was adjusted so as to take the anode current (A) and (B) respec—
tively.
3. The light pulse of from about 30 to 10 seconds interval was supplied to the tube as in the Fig. 2
and Fig. 3.

LIGHT ON LIGHT OFF

(a) / (h) (c) (d)
IR
1

W
L

|
IN _|IN ] IN N
hn;uﬂ DARK LIGHT | DARK |
TIME TIME —=
FIG.2 FIG.3
I1 — Iy [p — I I3 —1Ig l4 - 14
a): ————x 100 (b): ———— x 100 N ———— < 100 () ————= % 100
(a) n 0 ) T (¢) I3 4 & )
I1. 12, I3. 14 : Initial anode current.
11, 12, 13, 14’ : Anode current after 30 to 40 seconds excitation.
The value of anode current stability is caleulated as follows.
]
a4+ b+ ¢+ d) x 1
The variation of 11, 12. T2 against 11 . . . . . . . less than 2 9
The variation of |3'. |4. 14', uguinat |3 o N BN s less than 29

FIG. 5 SENSITIVITY AND CURRENT AMPLIFICATION

FIG. 4 i
TYPICAL SPECTRAL RESPONSE OF THE HTV-1P28 CHARACTERISTICS OF THE HTV-1P28
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HTV-R106
HTV PHOTOSENSITIVE DEVICES FRERERIEEN

TUBE
1600 to 6500 A

RESPONSE
Critical

TECHNICAL DATA SHEET november 1965 Applications

Hysteresis Free, 9—Stage, Side—On, Fused—Silica
Window Type with S—19 Spectral Response

DESCRIPTION

HTV-R106 is a 9—stage side—on type photomultiplier tube having a fused-silica window
and Sb—Cs photocathode S-19 type. Especially, the new improved electrodes have been design-
ed to be Hysteresis Free to offer better operating stability. It is suited for use in critical
applications such as spectrometry, which require extremely low dark current as well as ultra-
violet sensitivity below 2000 angstroms.

The spectral response of the R106 covers the range from about 1600 to 6500 angstroms,
as shown in Fig.4. Maximum response occurs at approximately 3300 angstroms. The R106,
therefore, has high sensitivity to blue—rich light and negligible sensitivity to red radiation.

The outline and base connection are the same as the R136, R166, R196, R212, R213,
931A, 1P21, 1P22 and 1P28.

CSES B IRE E ENE

O ceneraw: WATA
Spectral Response . . . . . . . . ... ... ... S—19 (See Fig4)
Wavelength of Maximum Response . . . . . . . . . . . ... 3300 £ 500 angstroms
Spectral Response Range . . . . . . . . . . ... ... 1600 to 6500 angstroms
Direct Interelectrode Capacitances (approx.):
Anode to dynode No9 . . . . . . . . .. ... .. o o o w s e e G 4 pF
Anode to all other electrodes . . . . . . . . . . . . . . . . . . .. ... 6 pF 2/ 3 size
Outline, Basing Diagram . . . . . . . . . . .. .. .. ... ..... See Fig.1
Length from Base Seat to Center of Useful Cathode Area , . . . . . . 49.0 £ 2.5 mm
Envelope . . . . . . .. ... .. Fused—Silica with Graded Seal Section
Operating position (Note @ ). . . . . . . . . PR T I T R any
Net Weight (8pPox) o &« & o v ¢ 5 5 5 w5 5 ¢ 8 & & 55 55 5 & » 5 5 & & 38 gr RO
MAXIMUM RATINGS, Absolute— Maximum Values: i MIN.
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE , . . . . . . 1250, volts dc T9 BULB~ =
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No9 . . . . . . 250 volts de |~ >
AVERAGE ANODE CURRENT (Note @ . T 0.1 ma  [cATHODE~
AMBIENT TEMPERATURE RANGE . . | . . . . . . ... .... —80 to + 75°C e
CHARACTERISTICS: .
Under condition with dc supply voltage (E) across a voltage divider providing 1/10 of = L -
E between cathode and dynode No.l ;1/10 of E for each succeeding dynode stage ; and 3 g =
-~ 1/10 of E between dynode No.9 and Hals, J = i
L | With E=1000 volts dc (except as noted below) 2 g 3
+
Sensitivity: Min. Median Max. -
Anode Luminous, at O cps (Note @) 50 120 = amp/ 1m i
Cathode Luminous (Note @ ). . . . — 40 —_ pua/ lm
Current Amplification ., ., . . . . . . . . . = 3x 108 = 3
Equivalent Anode Dark Current Input (Note @)— = 0.5x%10™ 1m U] : H]
Anode Dark Current = 0.01 #amp
Anode Current Stability, Hysteresis (Note @) — - 1 7 30,3 4 MAX ~d
0O 0 0 SMALL SHELL SUBMAGNAL
NOTES JEDEC No. B11 -88
© Caution: When replacing the tube, be sure to hold the base and do not give any
shock to the bulb.
@ Averaged over any interval of 30 seconds maximum.
©® When maximum stability is required, the anode current should not exceed 1
microampere.
@ Under the following conditions: The light source is a tungsten—filament lamp operated
at a color temperature of 2870°K. A light input of 10 microlumens is used. The
load resistor has a value of 0.01 megohm.
@ For conditions the same as shown above (Note @) except that the value of light flux DIRECTION OF LIGHT

is 0.01 lumen and 100 volts are applied between cathode and all other electrodes

} connected together as anode. SIONAL OUTLINE . AND
\ ® Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted to s :::HMGRAM

ive an anode luminous sensitivity of 20 amperes per lumen. DIMENSIONS IN MILLIMETERS ‘
y pe
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orm No. 10012 HAMAMATSU TV CO., LTD. J
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HTV-RI 06 NOTES

7: Anode Current Stability (Hysteresis) :

Measuring method:

1. Supply voltage . . ............... . LR (S
2. Anode currenti (A) ., . . 0.005 to 0.008 ua
(B) . v i i v i i v v e i s s e e e e s s 005 100.08 pua
# The light intensity was adjusted so as to take the anode current (A) and (B)
respectively.
3. The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig. 2 and
Fig. 3.
LIGHT ON LIGHT OFF
ix @ (b) © (@
8 3
ST T I U |f
22 1 I Iz Iy 5° B I3 Ia Iy!
0 0osal
= W oe IN N
SE ’T!(;H'I:J [ DARK | g% LIGHT | DARK“
s TIME Zg TIME
FIG.2 FIG.3
—Ir -1z 1313 I4—1Iyg
(a)& % 100 (h)_u 100 (o)~ e 106 () ———— 1
I I2 I3 I4

I1, I2, 13, l4, : Initial anode current.
I1, T2, I3, 14 : Anode current after 30 to 40 seconds excitation.

The value of anode current stability is calculated as follows. L 4
1
(a+b+4+c+d x e
The variation of 11, I2, I2 against 1 . . . . . . . . . . . . less than 29
The variation of 13, I4, I4 against I3 . . . . .. . . . . . . less than 29
FIG. 6 SENSITIVITY AND CURRENT AMPLIFICATION CHARACTERISTICS
FIG. 4 TYPICAL SPECTRAL RESPONSE OF THE HTV-R106 OF THE HTV-R106
SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING
_-{ }-;_ RANGE OF MAX.VALUE 1/ 10 OF E BETWEEN CATHODE AND DYNODE NO.I : 1/ 10 OF
100 E FOR EACH SUCCEEDING DYNODE STAGE : AND 1/ 10 OF E
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HTV-R132
PHOTOMULTIPLIER
TUBE

3000 to 8000A
RESPONSE
Similar to $S=10

TECHNICAL DATA SHEET wnovember 1965

Hysteresis Free, 9 —Stage, Side—On Type
with Similar to S—10 Spe(‘tral Response
DESCRIPTION

HTV—-R132 is a 9—stage side—on type photomultiplier tube having a new improved
photocathode and cage type dynodes. It is similar in spectral response to S—10 but with
the improved phntmathode characterized by good near-infrared sensitivity and low dark
current. It also employs the new electrodes whl(h permit better operating stabllltv of anode
current without Hysteresis.

The R—132 is intended for use in the detection and measurement of visible and near-
infrared radiation. It is especially suitable for near-infrared spetrometry and optical pyrome-
try.

The spec tral response of the R132 covers the range from about 3000 to 8000 angstroms.

™ as shown in Fig4. Maximum response occurs at approximately 4300 angstroms.
The outline and base connection are ‘the same as the R106, R136, R166, R196, R212,
R213, 931A, 1P21, 1P22 and 1P28.

DATA
GENERAL:
Spectral Respomse , . ., . ....0.iiiiiniineiiniiie i i See Fig. 4
Wavelength of Maximum Response . . . . .. ... ... ..... 4300 £ 500 angstroms 2/3 size
Spectral Response Range . . . .. ... ... ... ........ 3000 to 8000 angstroms
Direct Interelectrode Capacitances (approx.)
ATioderto: dynote NGO .. e w5 s o g 5 0w 5 & 5 8 50505 & ik o5 @ 5 e 4 pF
Anode to all other electrodes . . . . . .. ... . ... ... . ... 6 pF
Outline, Basing Diagram . . ... ... ....................... See Fig.1
Length from Base Seat to Center of Useful Cathode Area . . . . .. .. 490 + 2.5 mm
Operating Position' . . u.; ws 5 5m 65 5 8 ws o0 s oo s i s o vis s &5 & 5 8 @ . .. any ‘:’Zl'f,”“‘."\“*
Net Weight (8pprox.) . . ... .. .. . ... 44 gr | b~ T
MAXIMUM RATINGS, Absolute— Maximum Values: 1
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . . .. . ... 1250 volts de |oter, V7 [ |17
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No9 . . ... 250 volts de ‘ ‘\\ i
AVERAGE ANODE CURRENT (Note @- @) . . . . . ... ... .. ... ... . . 0.1 ma i
AMBIENT TEMPERATURE RANGE . .. ... ... .......... —80 to + 75°C <
CHARACTERISTICS: S T 2 %
P , Under condition with de¢ supply voltage (E) across a voltage divider providing 1/10. = J : :
of E between cathode and dynode No.l ; 1/ 10 of E for each succeeding dynode stage : e g 2
and 1/ 10 of E between dynode No.9 and anode. 4
With E=1000 volts dc (except as noted below) 3
) Min. Median Max.
Anode Sensitivity: '
Anode Luminous, at O cps (Note @ ) 20 80 — amp/ lm /
Radiant, at 7700 angstroms . . . . . . — 20 —= pa/ uw / ‘ m
Cathode Sensitivity:
Red and White Light Sensitivity Z Fe—33.3 g MAX. —=
Ratio (Note @). . . . ... .. ... 0.035 == = SMALL —SHELL SUBMAGNAL
Cathode Luminous (Note @) - - - - - 10 40 = ua/ lm IH:I}‘—!\’I\II‘{’»\].\}"%
Current Amplification - - - - . . ... ... 2x10° R
Equivalent Anode Dark Currem Input (Note @) — 5x10 Im
Anode Dark Current - - 02 Mamp
Anode Current Stability, Hysteresxs (Note 0) = — 1 %
g ] a

NOTES

Averaged over any interval of 30 seconds maximum.

When maximum stablllt\ is required, the anode current should not exceed 1 micro-
ampere.

® Under the following conditions: The llght source is a tungsten—filament lamp oper -
ated at a color temperature of 2870 °K.” A light input of 10 microlumens is used.

The load resistor has a value of 0.01 megohm. FIG.1 DIMENSIONAL OUTLINE AND
BASING-DIAGRAM
DIMENSIONS IN MILLIMETERS

PHOTON IS OUR BUSINESS
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® The red and white light sensitivity ratio is calculated as RIk/WIk;

Rlk--Cathode current is measured with incident light transmitted through a red filter (Toshiba V—R68 sharp
cut filter) from a tungsten—filament lamp operated at a color temperature of 2870°K. The value of light
flux on the filter is 0.1 lumen. The load resistor has a value of 0.01 megohm, and 100 volts are applied
between cathode and all other electrodes connected together as anode.

WIk--Test condition is the same as (RIk) except that for non- employment of filter.

For conditions the same as shown above (Note 3) except that the value of light flux is 0.01 lumen and 100
volts are applied between cathode and all other electrodes together as anode.

@® Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted to give an anode luminous
sensitivity of 20 amperesper lumen.

@ Anode Current Stability (Hysteresis) :

Measuring method:

1. Supply voltage 500 volts

2. Anode current * (X At ar MAE S0 o e o0 I SR FLAE 0.005 to 0.008 ua

(B) .... 5 Mo 68 o fe o ey R 6 SOAUE ) BRI B 0.05 to 0.08 ua
#  The light mtenbztv was adjusted S0 as to take the anode current (A)and (B) respectively.
3. The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig.2 and

Fig. 3.
‘ LIGHT ON LIGHT OFF
§_ / (b) (c) (d)
£ (T T 2 T 10
gs £8 -
g2 I I 12 1o ZS 13" 14 I4'
B | = e
3: = IN _|IN ’i
—% . :
St ’71( HF{'DA.RI\ 1 288 LIGHT | DARK
2 TIME <z TIME
FIG.2 FIG.3

4 Io 12 1313 I4—1g
(a2 lLI_‘-Lx 00 ()0 (@100 (d) X1
1 2 J
I1, I2, I3, I4 : Initial anode current
11, 12, I3, 14, : Anode current after 30 to 40 seconds excitation.
The value of anode current stability is calculated as follows.

(a+b+6+d)><-i—

The variation of I1', I2, 12’ against I1
The variation of 13" I4, 14" against I3

less than 2 ¢
less than 2 ¢

FIG. 6 SENSITIVITY AND CURRENT AMPLIFICATION CHARACTERISTICS

flG 4 TYPICAL SPECTRAL RESPONSE OF THE HTV-R132 OF THE HTV-R132
T ] [ SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING
| | b"‘h'\tl OF MAX. VALUE 1/ 10 OF E BETWEEN CATHODE AND DYNODE NO.1: 1710 OF
100

| E FOR EACH SUCCEEDING DYNODE STAGE : AND 1/10 OF E
| | - BETWFEN DYNODE NO.9 AND ANODE
] T

2

2
— |
1
41
"

RELATIVE SENSITIVITY
=

-‘-v—‘F‘

1000 3000 5000 7000 9000 11000
WAVELENGTH — ANGSTROMS

CURRENT AMPLIFICATION

FIG. 5 TYPICAL ANODE CHARACTERISTICS OF THE HTV-R132

VOLTS/ STAGE =100

SENSITIVITY - AMPERES/ LUMEN (COLOR TEMPERATURE 2870 °K)

LLIAMPERES

i
I
[ |
B |
| | | ll |
10° 1 L L 1 107

: 6 7 8 9 1 2
e I 13 500 1000 1250
|- | I | [ SUPPLY VOLTAGE BETWEEN ANODE & CATHODE (E)
0 50 100 150 200 250
VOLTS BETWEEN ANODE & DYNODE NO.9
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HTV-R136
PHOTOMULTIPLIER

TUBE

1600 to 8000 A
WIDE RANGE

November 1965 1 ECHNICAL DATA SHEET SPECTRAL RESPONSE

Hysteresis Free, 9— Stage, Side—On, Fused—Silica
Window Type with Wide Range Spectral Response

DESCRIPTION

HTV—-R136 is a 9— stage side—on type phutomultlpllu tube having a fused-silica window
and a new improved l)hnt()(alhmle It is similar in spectral response ()f the visible region to
S—10 but with the fused—silica window it is characterized by the ideal ultraviolet sensitivity
below 2000 angstroms. The improved photocathode extends near— infrared sensitivity up to
8000 angstroms and minimized the dark current. It also employs the new electrodes which
permit better opelatmg stability of anode curre.t without Hysteresis.

The R136 is intended for use in the detection and measurement of ultraviolet. visible
and near-infrared radiation. It is particularly suitable for near-infrared spectrometry and
optical pyrometry. '

The spectral response of the R136 covers the range from about 1600 to 8000 angstroms.

™  as shown in Fig.4.  Maximum response occurs at approximately 4300 angstroms. [t will
be noted that the response extends beyond the visible region into the ultraviolet region on
the one end and well into the near-infrared region on the other end.

The outline and base connection are the same as the R106, R166. R196. R212. R213.
931A, 1P21, 1P22 and 1P28.

GENERAL: DATA
Spectral Response e T R See Fig.4
Wavelength of Ma\lmum Respmm e e e o ... . . . . 4300 £ 500 angstroms 9 7B size
bpe(tlal Response Range . . . . . . e e e o o ... 1600 to 8000 angstroms
Direct Interelectrode (apautan(es (apprm{)
Anode to dynode No9 . . . . . . . .. ... L. .. 4 pF
Anode to all other electrodes . . . . . . . . . . . . . . . . . .. .. . 6 pF
Outline, Ba\mv Dlagram 51 I 1 e 0 @ B s % e 5 @ . See F‘gl b-30.24 MAX. =]
Length from Base Seat to Center of bseful Ldthmle ~\rea _____ 49.0 + 2.5 mm ;1__,7\;/}__
Bnvelope . o o 5 ¢ 6 & 9 & 5w o6 3 . . . . Fused—Silica with Graded Seal Section A e
Operating Posnmn (Note I o e ot b i Fon e B i o e e e e o R B o Ry e . any M 7
Net Weight (approX.) . . . . . . . . v v v v v v v v e e e e . 38 gr (:mmm,\\ '
MAXIMUM RATINGS, Absolute—Maxlmum Values: ~
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . . . . . . 1250 volts de g i .
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No9 . . . . 250 volts de 3 | = E
AVERAGE ANODE CURRENT (Note 2,3) . . " T e, 0.1 ma L] = 5
~ AMBIENT TEMPERATURE RANGE ., . . . . . . . . ... ... —80 to + 75°C 5 T
CHARACTERISTICS o o 3
Under condition with de supply voltage (E) across a voltage divider providing 1/10
of E between cathode and dynode No.l ; 1/ 10 of E for each succeeding dynode stage ; /L
and 1/ 10 of E between dynode No.9 and anode. ‘ m |
With E=1000 volts dc (eX(ept as noted below)
Anode Sensitivity: Min. Median Max. 1~
Anode Luminous, at O cps (Note 4) 20 80 = amp/ lm o 'j};’}’l:’il":‘:(\“
Radiant, at 7700 angstroms . . . . . — 20 = pa/ pw 11-PIN BASE

~ Sl a3, JEDEC No.B11-88
Cathode Sensitivity: i

Red and White Light Sensitivity

Ratio (Note 5) . . . . . . . i 0.035 — —
Cathode Luminous (Note 6) 10 40 = ua/ lm
Current Amplification 2x108 .
Equivalent Anode Dark Current Input (Note 7) 5%x107° Im
Anode Current Stability, Hysteresis (Note 8) = 1 %
NOTES DIRECTION OF LIGHT

1: Caution: When replacing the tube. be sure to hold the base and do not give any

shock to the bulb.

2:  Averaged over any interval of 30 seconds maximum.
: is required. the anode current should not exceed 1 micro- FIG.1
3‘ When maXImum Stabllltv q DIMENSIONAL OUTLINES AND BASING
ampere DIAGRAMS—DIMENSIONS IN MILLIMETER

4: Under the following conditions: The light source is a tungsten—filanient lamp oper-
ated at a color temperature of 2870 °K. A light input of 10 microlumens is used. ‘
The load resistor has a value of 0.01 megohm. .

Form No. 1002 HAMAMATSU TV CO.’ I_TD. PHOTON IS OUR BUSINESS



HTV-R136

5: The red and white light sensitivity ratio is calculated as RIk/WIk;
RIk; Cathode current is measured with incident light transmitted through a red filter (Toshiba V—R68 sharp
cut filter) from a tungsten—filament lamp operated at a color temperature of 2870°K. The value of
light flux on the filter is 0.1 lumen. The load resistor has a value of 0.01 megohm, and 100 volts |
are applied between cathode and all other electrodes connectcted together as anode. ,
Wlk; Test condition is the same as (RIk) except for non- employment of filter. ,
6: For conditions the same as shown above (Note 4) except that the value of light flux is 0.01 lumen and 100
volts are applied between cathode and all other electrodes together as anode.
7: Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted to give an anode luminous
sensitivity of 20 amperesper lumen.
8: Anode Current Stability (Hysteresis):

Measuring method:

1. Supply voltage e o el A e e s AR B A D e B e 5 500 volts
2. Anode current3 (A) 2 o e a G @R E BE @ F E e S B e 0.005 to 0.008 ua
B) . ... 0.05 to 0.08 pa

3 The light intensity was adjusted as to so take the an<;d¢; .cu;'rent (A)and (B) respectively.
3. The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig.2 and

Fig.3.
LIGHT ON LIGHT_OFF
g \ (a) (b) (© C)
£ s
ETIIT T ST T
BEo -3
= =i "
E: I I I Iy E? I3 I3' I I4
4 = £
A R
Oos T
g4 IN [N e IN |IN
£s LIGHT | DARK 8¢ LIGHT | DARK
5 £
s TIME & TIME A 4
FG.2 FIG.3
LI I2-I2' I3 13 I4 —Ig
ale X 100 (b): X 100 (c): x 100 == X0
B b I2 I3 4
[1, I2, I3, I4 : Initial anode current
I1, T2, I3, I4: Anode current stability is calculated as follows.
1
(a+b+c+d)><T
The variation of 11, Iz, I2 against Tt . . ., . . . . . . less than 29
The variation of 13, I4, I4' against I4 . . . . . . . . .. . les than 29
AG-6
FiG.4 TYPICAL SPECTRAL RESPONSE OF HTV=R136  SENSITIVITY AND CURRENT AMPLIICATION CHARACTERISTICS OF HTV-R136
SUPPLY VOLTAGE (E) ACRUSS VOLTAGE DIVIDER PROVIDING
- ] |3— RANGE OF MAX_ VALUE 1/10 OF E BETWEEN CATHODE AND DYNODE NO.I ; 1/ 10 OF
E FOR EACH SUCCEEDING DYNODE STAGE : AND 1/ 10 OF E
/ 4 BETWEEN DYNODE NO.9 AND ANODE €
[IRY ‘ ‘
80
I _, z
. N : :
=8 \/ = 1 6
Z \ ' ',’ s
- ) LA ‘
Zw \ =z ° [ 7 // £ V'
20 CE \\;t—&‘ -
\ : >4 :
£ 2 “&L-&\ 2 E
) Sy 3
0 : 10 ,1II°\T/ < i0* ;-.
1000 3000 5000 7000 9000 11000 ; 6 I' ‘h" :\‘\7 6 5
AG.S WAV ELENGTH — ANGSTROMS E a ‘/ :s" . E
TYPICAL ANODE CHARACTERISTICS OF HTV-R136 £ /’ / y :
VOLTS/ STAGE=100 2 2 /‘/ ‘\'-‘/ ? 3
=) 7/
L1 ".:} CI — // 10
9 A= .
4 = & 14 d pd 4
% 7 0 i} /
] == E »
& 60| = b7 i
23 [_—TTIGHT FLUX_MICRO E
< i o r | l.T?ME S = 50 Z 10 10*
R 1 ! | 20 Bl 6
w 2 T
s -l | 30 ¢ '
< i l 20 ! 2 2
ol | 10 0" 10?
8 ] 1 2
l 500 1000 1250
0 50 100 150 200 250 SUPPLY VOLTAGE BETWEEN ANODE & CATHODE (E)

VOLTS BETWEEN ANODE & DYNODE NO.9

These are tentative data only. HTV is under no obligation as to adherence to these data in case of future manufacture.

HAMAMATSU TV CO,, LTD.

456, EBITSUKA-CHO, HAMAMATSU-CITY, JAPAN
gseted 4, PHONE : HAMAMATSU 54-5366  TELEX : 425-75, JAPAN CABLE : HAMA TV, HAMAMATSU
JAPAN |
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HTV-R166
HTV PHOTOSENSITIVE DEVICES PHOTOMULTIPLIER

TUBE

1600 to 3200 A
RESPONSE

TENTATIVE TECHNICAL DATA SHEET September 1966 Solar-Blind

Hysteresis Free, 9— Stage, Side—On Type £
with Solar— Blind Photocathode ' e

DESCRIPTION

HTV — R166 is a 9— stage side— on type photomultiplier tube having a fused — silica

A

window. Cs— Te photocathode and utilizing cage type dynodes. Especially. the new improved
electrodes have been designed to be Hysteresis Free to offer better operating stability.”  The
R 166 is intended for the detection and measurement of low level ultraviolet radiation with
M  Solar— Blind.

The spectral response of the R166 covers range from about 1600 to 3200 angstroms.
as shown in Figd. Maximum response occurs at approximately 2200 angstroms.

The outline and base connection are the same as the R106. R136. R196, R212, R213.
1P21. 931A. 1P22 and 1P28.

DATA
GENERAL:
Spectral Response . . e L L T IR A S - 30,24 MAX ]
Wavelength of Maxlmum Hu[mnse e e e . .. .. . . . 2200 £ 200 angstroms 8.0 MIN.
Spectral Resp(mw Range . . . . . e .« . . . . . 1600 to 3200 angstroms o ““'H\\] r—
Direct Interelectrode (dpzl(lldll((\ (dpl)l()\) B K ’l \i T
Anode to dynode Noi9 . . . v« « 0 ot L% 4 v 6 5 s e mwmwowow pF CATHODE~_ ‘ [
Anode to all other electrodes . . . . . . . . . . . . ... .. ... 6pF ™~ i
Outline, Basing Diagram . | | P AE A BE . . See Fig.l Z Ir ‘
Length from Bdse Seat to (Hllel nf l\thl] (dthml( Area ., ., ., . . 19 0 £ 2.5 mm % 4: r o l
[nwlnlw o P . . . .. . .Fused—Silica with (;rd(lwl Seal Section = b 2 &
Operating l’mmun ('Vntc o) u miE anee weEn sk =8 B LS I EEE BE GE Gy — L s =
Net Weight (approxsddl & = & & & @ w = 56+ 2 0 o s % 2 5 & @ 8 @ o « & 98 N F T
M MAXIMUM RATINGS, Absolute— Maximum Values : z | |
i SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . . . . . . 1250 volts de ‘ T |
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.9 . . . . . 250 volts de L l |
AVERAGE ANODE CURRENT Note @) . . . . . . . . . .. . ... . 0l ma /
AMBIENT TEMPERATURE RANGE . . . . . . . . . . . . . .=-80to + 75°C / m&ﬂm J
CHARACTERISTICS: / o A
Under condition with de¢ supply voltage (E) across a voltage divider ln'u\'iilin;: 1/10 / le—as 34MAX, —=]
of E between cathode and dynode No.l : 1,710 of E for each succeeding dynode stage : LRt L L SURNACRAL

and 1,710 of E between dynode No.9" and anode. 11—PIN BASE
¥ JEDEC No. B11 —88

With E = 1000 volts de¢ (except as noted below)

Min. Median Max.
Sensitivity:

Anode Sensitivity, at (0 cps (Note @) . . 1000 1000 — pa/uw

Anode Dark Current ., . . . — 0.0005 pamp

Anode Current Stability. H\\[PH\I\ 1\0!0 oi — 1 %

O O ™
DIRECTION OF LIGHT
NOTES

@ Caution:  When replacing the tube, be sure to hold the base and do not give any
2SI o t ) FIG.1 DIMENSIONAL OUTLINE: AND
shock to the bulb. BASING-DIAGRAM
@ Averaged over any interval of 30 seconds maximum. DIMENGIONS 1 MILLIMETER

Under the fullmsln" conditions:  The light source is a low pressure mercury lamp
2 I ) |

with fused— silica window (dominant radiating spectral line is 2537 angstroms).

PHOTON 15 OUR BUSINESS

Form  No.1009 2 HAMAMATSU TV co., LTD.



HTV-R166

NOTES
® Anode Current Stability (Hysteresis):
Measuring method:
I. Supply voltage ol . 500 volts ‘
2. Anode current  A) . . . . L . L. e e e e e e e e o 0005 o 0008 ua
By . . . .. . . .0.05 to 0.08 pa

% The light intensity was adjusted so as to take the anode current (A) and (B) respectively.
3.. The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig.2 and

Fig.3.
LIGHT ON LIGHT OFF
§ (a) (h) (¢) (d)
g T ] T
= I 1] ]; T1
G IN N ] =< IN IN
W= 'Tn;n'r DARK hlUHT—{'ﬂ.\Rk ‘
=i TIME S TIME
i FIG.2 < FIG.3
h -1 I - I3 I3 — I3 lg — 14
s ¢ T s T ) ———2ye 100 ) ———x 100
(a): i 100 (b): T X 100 (¢) T x 10 (d) M (|
I1. Iz, I3, I4 : Initial anode current.
I1, 12, 13, 14'.: Anode current after 30 to 40 seconds excitation.
The value of anode current stability is calculated as follows.
1
@+ b+ ¢+ d Y—]
The variation of 11 12, 12" against It . . . . . . less than 2
The variation of 13" 14, I4" against 13 . . . . . . less than 2

A oK A R o OR o oK oK R K R O oK K K K KK KK K K oK K R K oK K oK K A KK K K K K K K oK K K K R K K K K K K

FIG. 4 TYPICAL SPECTRAL RESPONSE OF THE HTV-R166

—=| [ RANGE OF MAX. VALUE

100

80 \\
Z 60
=T
=
7
:E a)
=

20 \

A

1000 3000 5000 7000 9000 11000
WAVELENGTH-ANGSTROMS

lhese are tentative data only. HTV is under no obligation as to adherence to these data in case of future manufacture.

HAMAMATSU TV €O,, LTD.

456, EBITSUKA-CHO, HAMAMATSU-CITY, JAPAN
PHONE : HAMAMATSU 54-5366  TELEX : 425-75, JAPAN CABLE : HAMA TV, HAMAMATSU

EPHOTO TUBES MPHOTOMULTIPLIER TUBES BMIPHOTOCONDUCTIVE CELLS EISPECIAL VIDICONS MINDUSTRIAL T.V.CAMERAS Il OTHERS




—HTV"R184

HTV PHOTOSENSITIVE DEVICES rHETDEE

R R e S T e T S R s e R U e P TREITEE. \ 700 i 900 A
RESPONSE

Ultraviolet Radiation

rentarive TECHNICAL DATA SHEET acrit 1966 Detector

Gas Filled Phototube, Head-On Type, Sensitive
Only between 1700 and 2900 angstroms

DESCRIPTION

HTV-R184 is a head-on type and gas filled phototube having a fused-
silica bulb and an ultraviolet sensitive photocathode.

The R184 is sensitive only to ultraviolet radiation of wavelength
between 1700 and 2900 angstroms. Maximum sensitivity occurs at approxi-
mately 2100 angstroms.

Applications include flame detector for furnace control, fire detec-
tion and ultraviolet radiation detection and measurements,

The outline and base connection are the same as those of the R239 and

M R 244,

I KR i i

CONSTRUCTION AND PRINCIPLES OF OPERATION

a) As shown in Fig.1l. the R184 consisits of activated photocathode and
i inert gas which is enclosed in the bulb under a certain pressure. When
photoelectrons are emitted from the photcathode they ionized the
inner gas, as a result of ionization a discharge operation begins.
Especially, the R184 have a fused-silica bulb to obtain ultraviolet
sensitivity below 2000 angstroms.

actual size

b) Voltage-Current characteristic in the dark under the different applied

voltage is as per the curve A in Fig.2. Voltage-Current characteristic
in ultraviolet radiation is as per the curve B in Fig.2. In the glow
discharge region the current value is limited by the applied voltage
and series resistance value.

c) Setting the applied voltage between E(D) and E(L), discharge is made
only for the incident ultraviolet radiation. Stoppage of discharge is
only to be made outer circuits, i.e. by stoppage of supplied,voltage

|
|
for instance the unsmoothed single phase rectfied ac applied z |
voltage of 50 or 60 c¢/s is sufficient to make such stoppage, i g
s ook sk koK K 3K oK oK KoK oK KoK 3k 3 o ok oK ok ok K Kk Kok sk ok ok ok ok kol sk ok o ok sk ki ksl ok ok kok ok ok ok ok ® <
=
‘
DIRECTION OF LIGHT b ‘
o SIMILAR BASE
" JEDEC No. A3—1
ED)-1-—2 i;_ :
"-GLOW DISCHARGE
& SGION::
= E(L)-- e
e : .
B
= /
/
B
BASE—~
[ U CURRENT » DIRECTION OF LIGHT:
) INTO END OF BULB

RG.2
FIG.1

AG.3 DIMENSIONAL OUTLINES
AND BASING DIAGRAMS —

DIMENSIONS IN MILLIMETER

PHOTON IS OUR BUSINESS
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HTV-R184

|
|
|
GENERAL : '

Wavelength of Maximum Response (approx.) ....... S o e TSR o S 5 1 LR s i 2100 angstroms
Spectral Response Range (Bpprox.) .......ccceeeeceercocsoncsss 1700 to 2900 angstroms
The tube is practically insensitive to visible light.
Outline, Basing DYaGTAM . ... cusmwisis s sosen s ines s o s e e e we e ers o o e e @ e See Fig.3.
BULD o056 606 008 50 616k 0150016 %78 50 0 56 S & 05 S0 s Fused-Silica with Graded Seal Section
Operating Position (Note 1) ...... AR e T R R 6 O ) B 18 a8 S o 909 Ve o any
Net Weight (approx.) ....... S e il N TS S 8 TS SO O e SRS YRR 7 gr
MAXIMUM RATINGS, Absolute-Maximum Values:
SUPPLY VOLTAGE, DC ©or PBAK AC . .sasiwass alms s messmses e we s e e ss s e sess 560 volts max.
PEAK: OUTPUT ‘CURRENT. ., , o 5sis s e i oo o oo e et oot piren os o o oisess sntom sl sl o 5, 13 G o s, 10 ma max.
AVERAGE ‘QUTPUT CURRENTE (1 T8 5 siters a siim e s aeie slaiens o & 5 s o o 006 o g8 m ) e s s suiee 3 ma
AMBIENT TEMPERATURE RANGE . ........ovvuneennennnneneennnnns o 2 S B -25 to +100 °C
CHARACTERISTICS:
Sensitivity (Note 2) ..usersewessss s ames cmes soms cmes e 1000 to 2000 counts/min/pw/cm2
Maximum Background ........... T RGOS 578 e vy ion ol evopt: oot icotymenson s s STVoR AT SR AL 10 counts/min
MENTCAITANE) VOUGERR o yviwi i o1y imios o miksiseisome: iisssen e vo fonias wiidiior s Sndbanl o lle) 0 G Bo0oheds B g hioils dnisss 350 volts

RECOMENDED OPERATING CONDITION:
Supply Voltage (V F.mM.S. ) ..uinininenneneeesonennnnonnsesosanasanns 350 + 10 % volts
The supply voltage may be;
a) Unsmoothed single phase halfwave rectfied ac voltage.
b) Unsmoothed single phase fullwave rectfied ac voltage.

Average Output Current (I T.M.8. ) . .cuesvmacnnonemuasenmosesssanesssssses 0.3 ma max. « J

LIFE EXPECTANCY:
The life of the tube depends on the ambient temperature, the average output current
and the peak output current.
When the tube is used in the recomended circuit, the life expectancy is;
* Over 5000 hours at an ambient temperture up to 60°C, average output current
of 0.3 milliampere(r.m.s.).
* At ambient temperature up to 50°C and with on output current of 3 milli-
amperes (r.m.s.) the life expectancy is greater than 1000 hours.

NOTES:
1. **CAUTION**; When replacing the tube, be sure to hold the base and not to give
any shock to the bulb,
2. Under the following conditions; The ultraviolet radiation source is a low
vapour pressure marcury lamp (dominant wavelength at 2537 angstroms).

e ke ok ok ko ok ok ook sk sk ok ok ok ok ok ok ke sk ok i sk sk ok sk ok ok ok K ok ok ok ok 3K ok 3K ok ok ok ok ok ok k3K 3k k 3k ok ok ok ok ok 3k 3k sk 3k ok 3k ok ok ok ok ok 3 ok %k X %

350voltsy
60'/s

P: POWER SUPPLY

;: BRIDGE RECTIFIER

A : AMPLIFIER

> : COUNTER

FiG.4 BLOCKDIAGRAM OF THE
HTV—R184 MEASURING EQUIPMENT

These are tentative data only. HTV is under no obligation as to adherence to these data in case of future manufacture.

HAMAMATSU TV €O., LTD.

456, EBITSUKA-CHO, HAMAMATSU-CITY, JAPAN
PHONE : HAMAMATSU 54-5366  TELEX : 425-75, JAPAN CABLE : HAMA TV, HAMAMATSU
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e ———e s ——— 1] ¥~ R196

PHOTOMULTIPLIER
TUBE

4000 to 12000 A

september 1966 1 ECHINICAL DATA SHEET renvanive RESPONSE

9— Stage, Side— On, Sensitive up to 12000 angstroms

DESCRIPTION

HTV —R196 is a 9 — stage side— on type photomultiplier tube having a Ag— 0—Cs
photocathode S—1 type and utilizing cage type dynodes. The R196 is intended for use in
the detection and measurement of visible and near— infrared radiation. It is especially sui-
ted for near— infrared spectrometry, gas laser, astronomical measurements and other similar
applications.

The spectral response of the HTV —R196 covers the range from about 4000 to 12000
angstroms, as shown in Fig.2. Maximum response occurs at a approximately 8000 angstroms.

The outline and base connection are the same as the R106,R136, R166, R212, R213,

P 931A, 1P21, 1P22 and 1P28.

DATA
GENERAL:
Spectral Response . , | e e e . . . . . . . . . . S—1 (See Fig2)
Wavelength of Maximum Rt‘\p()ns(‘ . e . . . . . . . . .8000 = 1000 angstroms
Spectral Response Range . . | y . . . . . . . 4000 to 12000 angstroms
Direct Interelectrode Capacitances (approx)
Anode to dynode No9 . . . . . . . . . ... ... ... ... .. 4pF
Anode to all other electrodes . . . . . . . . . . . ... ... ... 6pF
Outline, Basing Diagram . . . e e e s e oo o« See Fig.l 273 size
Length from Base beat to (enter of Lseful (athude Area .. . . 490 = 2.5 mm
Operating Position . . . . . . . . . . . . . .. ... ... ..... any
Net Weight (approx.) . . . . . . . . . . . . . . .. ... ......Mgr
MAXIMUM RATINGS, Absolute— Maximum Values -
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE ., . . . . 1500 volts dc r'm_r,swn.»
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.9 . . . . 250 volts de ro siia~] M-
AVERAGE ANODE CURRENT (Note @) . . . .. . . . . . . . . . . .10 pa L
AMBIENT TEMPERATURE . . . . . . . . . . ... ... .-8t + 75 paome 1T
\\ !
CHARACTERISTICS: =
Under condition with dec supply voltage (E) across a voltage divider providing E RS Lol
o 1/10 of E between cathode and dynode No.1 ; 1/10 of E for each succeeding dynode 3 vt s 3
stage ; and 1/10 of E between dynode No.9 and anode. ’ S =
With E = 1250 volts dc (except as noted below). . l 3
Min. Median Max. /
Anode Sensitivity /
Anode Luminous, at 0 cps (Note @) . . — 2 — amp/lm / [H : H]
Cathode Sensitivity: / ‘ .
Cathode Luminous (Note @) . . . . . . — 15 — pa/lm e s
Infrared and White Light SMALL-SHELL SUBMAGNAL
Sensitivity Ratio (Note o ..... — 0.05 = - /LzI;;;I\I\HHuNw
Current Amplification | | | —  1.3x 105 — —
Equivalent Anode Dark Current lnput (Note @ ) — — 5x108 1m
Anode Dark Current . . . . . . o _— 1x10-8 amp
O O O
NOTES
0 Average(l over any interval of 30 seconds maximum.
@ Under the following conditions: The light source is a tungsten— filament lamp DIRECTION OF LIGHT

operated at a color temperature of 2870°K . A light input of 10 microlumens is
used. The load resistor has a value of (.01 megohm.

® For conditions the same as shown above (Note @) except that the value of FIG.1 DIMENSIONAL OUTLINE AND BASING
light flux is 0.01 lumen and 100 volts are applied between cathode and all other DIAGRAMS.RIMENSIGRS, Ry I HECH

electrodes connected together as anode.

PHOTON IS OUR BUSINESS
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HTV- R196

1
I
NOTES '

@O The infrared and white light sensitivity ratio is calculated as IRIk/ Wlk:
IRIk: Cathode current is measured with incident light transmitted through a infrared filter (Toshiba IR—D1A
infrared filter; see Fig.3) from a tungsten— filament lamp operated at a color temperature of 2870°K .
The value of light flux on the filter is 0.1 lumen. The load resistor has a value of 0.01 megohm, and
150 volts are applied between cathode and all other electrodes together as anode.
WIk: Test condition is the same as the '(IRIk) except for non—employment of filter.
@ Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted to give an anode luminous se-
nsitivity of 2 amperes/lumen.

K K 3K ok K oK oK K ok K ok 3k K 3K ok 3k 3k ok sk ok ok ok e ok ok ok o ok oK oK kK oK K oK ok ok K ok ok oK ok ok ok sk ok okok K ok k

FIG. 2 TYPICAL SPECTRAL RESPONSE OF THE HTV-R196
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FIG.3 SPECTRAL TRANSMITTANCE OF TOSHIBA IR-D1A INFRARED FILTER
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These are tentative data only. HTV is under no obligation as to adherence to these data in case of future manufacture.
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HTV PHOTOSENSITIVE DEVICES

HTV-R212
PHOTOMULTIPLIER
TUBE

1850 to 6500 A

RESPONSE

rentative 1 ECHNICAL DATA SHEET september 1966

High Current Gain

Hysteresis Free. 9— Stage, Side— On Type
with S— 5 Spectral — Response

DESCRIPTION
HTV — R212 is a 9 — stage side—on tvpe |)|lnl()llll|lll| lier tube having a U, V. trans —
mitting glass envelope and \lvf'( s photocathode S-5 type. Especially. lhe new improved

(‘lt“([ll)4|(~'~ have been designed to be Hysteresis Free to offer better nl)(ldl'n“ stability. It s
intended for use in eritical d|>|il|(dllun\ for detectivn and measurment of low level ultravio —
let and visible radiation.  Features of the R212 include very low  dark current. high current
gain and good operating stability.

The spectral response of the R212 covers the range from about 1850 to 6500 angstr -
oms. as shown in Fig.l.  Maximum response occurs at approximately 3400 angstroms.

The outline and base connection are the same as the R106. R136. R196. R213. 931A.
1P21. 1P22 and 1P28.

DATA
GENERAL:

Spectral Response | e e e e e e e e e e .. ... 5-5 (see Figa
Wavelength of \ld\nnum Hn~|mn~r- ... ... 3100 = 500 angstroms
Spectral He~|mnw Hdl]“( o .. .. . ... 1830 to 6500 angstroms
Direct Interelectrode Capacitances (1”>m\)

Anode o dynode No.9 L . L L L. ApF

\node to all other electrodes . . . . . . . . . . . . . ..6 pF
Outline. Basing Diagram | | e e e w e e o mom w w wow e w w  See Figl
Length from H(m Seat to |nlu nf' L seful Cathode Area . . . . . .19.0 = 2.5 mm
[‘n\tl]me o e e e e e oo UYL Transmitting Glass
Operating Position T N any
Net Weight (approx.) . . . . . . . . . . ..o e e g

MAXIMUM RATINGS, 1bsolute — Maximum Values -
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . . . . . . 1250 volts de

SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.9 . . . . . 250 volts de

AVERAGE ANODE CURRENT (Note @) . . . . . . . . . . . . . ... 01 ma

AMBIENT TEMPERATURE RANGE , . . . & & o ¢« & = & » & s « 80 to+75°C
CHARACTERISTICS:

Under conditions with d¢ supply voltage (E) across a voltage divider providing l/]()
of E between cathode and dynode No.l: 1,10 of E for each succeeding dynode stage:
and 1,710 of E between dynode No.9 and anode.

With E = 1000 volts de (except as noted below)
- Min. Median Max.
Sensitivity:

Anode Luminous. at 0 ¢ps (Note @ ) 10 120 - amp/lm

Cathode” Luminous (Note @ ) o 10 == pua/lm
Current “\lll[lllil(dll()n w o 3x 108 -
Equivalent Anode Dark Curre nt ln’;ut {\nu o) = - 0.5x 10 ° Im
Anpde Dark Current . < « & « & & & = & « — 0.01 pamp
Anode Current SIalbilil). [l}hlt‘l'('\ih (Note @) — == 1 %

O | O
NOTES

@ \veraged over any interval of 30 seconds maximum,

@ Under the following condition:  The light source is a tungsten— filament lamp
n[u;r.xlml at a color temperature of 2870°K . A li;_'lll input 10 microlumens is used.
The load resistor has a value of 0.01 megohm.

9 For conditions the same as shown above (Note 0] 1'\«'9[)( that the value of Ii;_'lll
flux i 0.01 lumen and 100 volts are applied between cathode and all other elect -
rodes connected tn;:elht‘l' as anode.

@ Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted
to give an anode luminous sensitivity of 20 amperes per lumen.

Form  No.1008~2 HAMAMATSU TV co., LTD.
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DIRECTION OF LIGHT
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HTV-R212

® Anode Current Stability (Hysteresis):
Measuring method:
1. Supply voltage . e+ e . . . 500 volts

2. Anode current ¥ A) . . . . . . . 0.005 to 0.008 ua
B ... ... 0.05 to 0.08 ua

% The light intensity was adjusted so as to take the anode current (A) and (B) res—

NOTES

pectively.
3. The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig.2 and

Fig. 3.
LIGHT ON LIGHT OFF
E> (@) / (b (©) (d)
£ ST 0707
AT T 3 130 Iy Iy’
Zu ge 3
dg 5= [
E< N I l =8 l l
B NN =° IN _|IN
@ = [ LIGHT | DARK = !T,;(;HT DARk‘{
=i TIME ; TIME
- FIG.2 < FIG.3
(a) h—1Ir 1 | l2 — Iz 1y ] I Bl % 100
a)y ————=y¢ e - A TR { )
I > 100 (b) I2 x 100 (¢) I3 < 100 (d) 14 .

I1, 12, I3, 14 : Initial anode current.
11, T2, 13. 14" : Anode current after 30 to 40 seconds excitation.

The value of anode current stability is calculated as follows.

1
(a+l)+('+(l)\<4—

The variation of 117, 12, 12" against I1 . . . . _ less than 29
The variation of 13", 14, 14" against 13 . . . | _less than 2%

R OK A OR K K o Kok ko ok o ok ok A koK KK oK KoK KK oK K oKk K K ok ok ok oK K oK ok ok K ok KK oK ok A K K oK K

FIG. 4 TYPICAL SPECTRAL RESPONSE OF THE HTV-R212

T LT T T

100 RANGE OF MAX. VALUE

80
. /1 v
> ]
A
: f \
= ! -
o 40 +
< |
: . \
= Il
' \
|
20 4
|
i

3000 7000 11000
WAVELENGTH-ANGSTROMS

These are tentative data only. HTV is under no obligation as to adherence to these data in case of future manufacture.
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HTV-R213

PHOTOMULTIPLIER

TUBE
1850 to 8000 A
RESPONSE
U.V. to Near-Infrared

TENTATIVE TECHN'CAL DATA SHEET September 1966 Sensitivity

Hysterests Free, Side— On, Sensitive up to 8000 angstroms

HTV PHOTOSENSITIVE DEVICES

DESCRIPTION
HTV —R213 is 9— stage side— on type photomultiplier tube having a U.V. trans—
mitting glass envelope and a new improved photocathode.  Especially. the new improved

electrodes have been designed to be Hysteresis Free to offer better operating stability. 1t js
intended for use with ultraviolet, visible dml near — infrared radiation in spectrophotometer
and other similar applications. Features of the HTV — R213 include good near - infrared.
low dark current and good operating stability.

The spectral response of the HTV— R213 covers the range from about 1850 to

8000 angstroms, as shown in Fig. 1. Maximum response occurs at approximately 4300 an-
gstroms.
The outline and base connection are the same as the R106, R136, R196, R212,
P 931A, 1P21, 1P22 and 1P28.
DATA
GENERAL:
Spectral Response | | e B a owem B B EE e e Dee Fid
Wavelength of \ld\lmum He\lmnx( i o owm o s e o ow o« » 3300 £ 500 angstroms 9./3 size
Spectral Response Range . . . | 1 E . . . . . . . 1850 to 8000 angstroms
Direct Interelectrode Capacitances (i]b[)lu\ )
Anode to dynode No.9 . . . . . . . . .. . . . . ... ... ..4pF
Anode to all other electrodes . . . . . . . . . . . . . .« . .. 6pF
Outline, Basing Diagram | | | e e . . . . . . .See Figl r—v.&().2¢\1\\.4—
Length from Bd\e Seat to Center n] l~< ful (dtllmh \n-a e . . . . 49.0 £ 2.5mm ) BOMIN,
¥ T = T9 BULB~
hmtlnpe o om mim B ome e U.V. Transmitting glass l
Operating POSIEION. . . v o 4 o % 5 5 & & & % & o v % w4 + 3% 5 % @ @ = O0Y PHOTO-
V\Lt \Xel"hl (approx.) . . . . N I - 1 ;_’.l' CATHODE~ \ W
MAXIMUM RATINGS, Absolute — ’l[u\lmum lu/uu : ~
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . . . . . 1250 volts dc ET
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.9 ., . . 250 volts de :_I —+1 ! % %
AVERAGE ANODE CURRENT (Note @) . . . ... ... ... .. 0l ma = 1 il 1 B =
AMBIENT TEMPERATURE RANGE |, |, . . . . . . . .. ... —80 to+75C s g 3
CHARACTERISTICS: Y * |
m, Under conditions with de¢ supply voltage (E) across a voltage divider providing &
1/10 of E between cathode and dynode No.l: 1/10 of E for each succeeding dynode / l
stage: and 1/10 of E between (.\nmle No.9 and anode. /

Anode Sensitivity: ‘/
Anode Luminous, at O cps (Note @) . 20 80 - amp/1lm L
Radiant, at 7700 angstroms | . . . . . — 20 — pa/uw

Cathode Sensitivity:

With E = 1000 volts de (t'xw[vl as noted below) / mﬂﬂm
Min. Medianr Max. / L

33.3 4 MAX. —=

SMALL —SHELL SUBMAGNAL
11 —PIN BASE
JEDEC No. B11 —88

Red and white light sensitivity

ratio (Note ®) = maps mogm s 0.035 - — =

Cathode Luminous (Note @) . . . . . 10 40 — ua/lm
Current Amplification | | — 2% 108 —
Equivalent Anode Dark (uuenl mpul ([\nl( @) — — 5% 1072 Im
Anode Dark Current , , ., . = - 0.2 pamp
Anode Current Stability, Hystt*resis (Nnte @) — — 1 %

O O O
NOTES DIRECTION OF LIGHT

@ Average over any interval of 30 seconds maximum.
@® Under the following conditions: The llg’hl source is a tungsten — f.llamem lam‘p Foti BRI GOTTRESIAND
operated at a color temperature of 2870°K. A light input of 10 microlumens is BASING DIAGRAM
\ . DIMENSIONS IN MILLIMETERS
used. The load resistor has a value of 0.01 megohm.
|

PHOTON IS OUR BUSINESS

Form  No.1010 2 HAMAMATSU TV CO., LTD.



HTV-R213

@® The red and white light sensitivity ratio is calculated as Rlk/WIk;

RIk--- Cathode current is measured with incident light transmitted through a red filter ( Toshiba V— R68
sharp cut filter) from a tungsten — filament lamp operated at a color temperature of 2870°K. The
value of light flux on the filter is 0.1 lumen. The load resistor has a value of 0.01 megohm. and
100 volts are applied between cathode and all other electrodes connected together as anode.

NOTES

Wik -+ Test condition is the same as (Rlk) except for non—employment of filter.
QO For condition is the same as shown above (Note @) except that the light flux is 0.01 lumen and 100 volts are
applied between cathode and all other electrodes connected together as anode.
@ Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted to give an anode luminous
sensitivity of 20 amperes/lumen.
(6] Anode Current Stability (Hystt-resis) :
Measuring method:

l. Supply woltage . . . . . . . « v . s @& s swws s wwsa wow s oww s aw s 500 vels
2. Anode current3¥ (A) . . . . . . . ... .. .. ier oo oo oo 0005 to 0.008 pna
By . . ... ; .. . . 0.05 to 0.08 ua

¥ The light intensity was adjusted so as to take the anode current (A) and (B)
respectively.
3. The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig. 2
and Fig. 3.

LIGHT ON LIGHT OFF

E (a) (b) (c) (d)

ET0 100 1T T 7
2 1 T o 3 L Iy’ ;
e || Ul U Ll =

= IN [N _| IN [N

= S hn;ﬂﬁ DARK [.IGHH DARd

S¥ TIME TIME

= FIG.2 FIG.3

Iy — Iy Iz — Iy I3 — 13 i I4 — Ig
(a): —— x 100 (b): ——— x 100 (¢): ———Xx 100 (d): ———x 100
I1 I2 I3 I4

1, 12, 13. I4 : Initial anode current.
[1. T2 13, 14’ : Anode current after 30 to 40 seconds exitation.
The value of anode current stability is calculated as follows.
(a4+ b4+ ¢+ d) X—}—
The variation of 11, I2. I2'against It ;. . . . . . . less than 2 ¢
The variation of 13, 14, 14 against 13 . . . . . . . . less than 2 ¢

FIG. 4 TYPICAL SPECTRAL RESPONSE OF THE HTV-R213
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These are tentative data only. HTV is under no obligation as to adherence to these data in case of future mapufacture.
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HTV PHOTOSENSITIVE DEVICES  |aiidbaudalan

| TUBES
R O T T R R ,
| 3000 to 6500 A

RESPONSE
4 - Stage

TENTATIVE TECHN'CAL DATA SHEET June 1966 Miniature Type

400 Volts Operation, 4-Stage, Side-On,
Miniature Type with S-4 Spectral Response

DESCRIPTION

HTV-R241 is a small, 4-stage, side-on type photomultiplier tube having
a SbCs photocathode of S-4 response. It is intended for use in general ap-
plications, such as densitometer, exposure control, facsimile transmission
and light-operated relay.

Anode sensitivity of the R241 is about 250 times as high as that of
vacuum phototubes, and about 80 times as high as that of gas-filled photo-
tubes. Therefore, R241 can measure low light level than in any other pho-
totubes.

The spectral response of the R241 covers the range from about 3000 to
6500 angstroms as shown in Fig.2, with maximum response at approximately

’-\ 4000 angstroms. :

The R241 utilizes a miniature type glass bulb with 9-pin base type

E9-1 as shown in Fig.1.

GENERAL :
Spectral ReSpONSe . ..........vtivierventennenncnenensonennens See Fig.2
Wavelength of Maximum Response .................. 4000 + 500 angstroms actual size
Spectral Response Range ....................... 3000 to 6500 angstroms
Direct Interelectrode Capacitance (approx.)
Anode to all other electrodes ........... 0 R 80, e L 6 o 2 pF
Outline, Basing Diagram .......... ... . it iininrrennnnnnn See Fig.1
Length from Base Seat to Center of Useful Cathode Area . 32.0 £+ 2.5 mm
Useful Cathode Area ..............cconviiienunnunnn. 18,0 x 5.0 mm min.
BaBe . ... e e e e e e 9-Pin Base JEDEC No., E9-1
Operating PoBltlon .. wmes e s ss ois.ems s esmesems s s s s sss. e ssesss s any
Net Wedght (@DPPToX. ) .....iiiiiititi ittt i et etennnnnns 13 gr
MAXIMUM RATINGS, Absolute-Maximum Values: 2 .
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE .......... ..... 500 volts dc _—T : s
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.4 ............ 150 volts dc " @ ©
AVERAGE ANODE CURRENT' ;i v o6 o0 o b sinsst 605 6055 5 o i 6006 5 nm s b oo oid e oo 10 pa 3 &
AVERAGE ANODE DISSIPATION . ... .....00iviuummnnnnnsenenennn . 0.001 watt 8
o AMBIENT TEMPERATURE RANGE ........c0o0cuvvevovcecseanecas -80 to +60 °C
CHARACTERISTICS: éii?
Under condition with dc supply voltage (E) across a voltage di- SMALL— BUTTON
vider providing 1/5 of E between cathode and dynode No.1l; 1/5 of E for o URE
each succeeding dynode stage; and 1/5 of E between dynode No.4 and | JEDEC No. E9—1
anode.
With E = 400 volts dc (except as noted below.)
Min. Median Max, DIRECTION OF LIGHT
Sensitivity:
Anode Luminous, at O cps (Note 1) . 3 10 = ma/lm
Cahtode Luminous (Note 2) ......... - 40 - pa/lm
Current Amplification ................ - 250 =
Anode Dark Current (Note 3)........... . - 0.001 x 10~6 amp

ok ok sk ek s ok sk 3 o sk sk ok sk ok ok ok ok ok ok ok o ok ok ik K o ok ok Kk o ok s ik ok sk sk ke k ok sk ek sk ok ok ok ok ok ok
NOTES:
1. Under the following condition:
The light source is a tungsten-filament lamp operated at a color
temperature of 2870%. A light input of 0,005 lumen is used. The FIG. 1
load resisto'r has a value of 0,1 megohm, DIMENSIONAL OUTLINE AND
2 For conditions the same as shown above (No.l) except that the value BASING DIAGRAM
of light flux is 0.005 lumen and 80 volts are applied between cathode
and all other electrodes connected together as anode.
3. Supply voltage (E) 400 volts dc.

DIMENSIONS IN MILLIMETER

PHOTON IS OUR BUSINESS

HAMAMATSU TV €O., LTD.
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HTV= R241

FIG. 2 TYPICAL SPECTRAL RESPONSE
OF THE HTV =241

|

\

FIG. 3 TYPICAL ANODE CHARACTERISTICS
OF THE HTV—R241
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CHARACTERISTICS OF THE HTV—R241
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HTV-931A
PHOTOMULTIPLIER

HTV PHOTOSENSITIVE DEVICES TUBE

AR SRR A S RN ROV T TR e
——————————————————————————————————————————————— RESPONSE

General - Purpose

wercn 196 TECHNICAL DATA SHEET epplications

Hysteresis Free, 9—Stage, Side—On Type
with S—4 Spectral Response
DESCRIPTION

HTV—931A is a 9—stage side—on type phntnmuhil»livr tube having a cesium — antimony
(Sb—Cs ) photocathode S—4 type. Espec ially. the new im[»um(l electrodes have been design-
ed to be Hysteresis Free to offer better operating stability. It is suited for use in general
appll(anum such as light-operated relay, X-radiation exposure control and facsimile transmis-
sion. It is similar to type 1P2L but intend for applications having relaxed dark current and
minimum sensitivity requirements.

The spectral response of the HTV—931A covers the range from about 3000 to 6500 ang-
stroms. as shown in Fig.4. Maximum response occurs at approximately 4000 angstroms. The
931A. therefore. has high sensitivity to blue and less sensitivity in the red regions of visible

Py spectrum )
The outline and base connection are the same as the R106, R132. R136. R166. R196,
R212. R213. 1P21. 1P22 and 1P28.

GENERAL: DATA
Spectral Response . . . e e e e e w e e e s e e D= (See Figd)
Wavelength of Maximum Rmpnn\( e e e e ... .. .. .4000 = 500 angstroms
Spectral Reslmnst Range . . . . e e e o .« .. . 3000 to 6500 angstroms
Direct Interelectrode (Ax]uu itances 1d|)[un\ ):

Anode to dynode No9 . . . . . . . . . e e e e e e e e e e A l)l‘

Anode to all other electrodes 6 pF
Outline, Basing Diagram . S B E=AEE bHE . See Ig. 1
Length from Bd\( Seal to (tlllPl ui l\(flll (dlhmle \rt’a .o . . 490 £ 25 mm
Operating position . . . . . . . .. 0L L0 any b S i
Net Weight (pPIOX.) . . . & o s @ % & 5 5 6 @ o o o o o om0 oo om o A48T i 8.0 MIN.

T9 BULB~
MAXIMUM RATINGS, Absolute— Maximum Values: \.]
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE . . .-. . . . 1250 volts de /”,’;’,ﬁ,‘,’w\k—TN\ &)
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No9 . . . . . . 250 volts de B O ||
AVERAGE ANODE CURRENT (Note @.@) . . . . . . . . . . . . . . .. 1 ma .
AMBIENT TEMPERATURE RANGE . . . . . . . .. ... ... .—80 to + 75°C =
CHARACTERISTICS: L 3
Under condition with de supply voltage (E)across a voltage divider providing 1/10 of 3
M E between cathode and dynode No.l l/l() of E for each succeeding dynode stage : and I
1/10 of E between dynode No.9 and anode. )
With E=1000 volts de (except as noted below)
Sensitivity: Min. Median Max. /‘

Anode Luminous. at O cps (Note @) 20 100 o amp/ lm /]

Cathode Luminous (Note @) . . . . . 30 = pna/ lm ‘ \
Current Amplification . | 3.3x10s //" b—s08 a1 =
Equivalent Anode Dark (umnt lnput (’\mle @) - 2.5%10™ lm L-‘””v"'l-‘/”"‘/"l’\"'f’;“:f"\//
Anode Dark Current (at 1000 volts de) . : 0.5x10°¢ amp JEDEC No.B11 -85
Anode Current Stability, Hysteresis (Note @) — 1 % o)

A o et
NOTES

Averaged over any interval of 30 seconds maximum.
When maximum stability is required. the anode current should not exceed 1

DIRECTION OF LIGHT

microampere.
®: Under the following conditions: The light source is a tungsten —filament lamp operated

at a color temperature of 2870°K. A light input of 10 microlumens is used. The
load resistor has a value of 0.01 megohm.
‘ ws e , y » ) v T ST FIG.1
O _}‘m conditions the same as shown d])l')w*, (Note @) except that the value of light flux T Ty —
is 0.01 lumen and 100 volts are applied between ‘cathode and all other electrodes DIAGRAMS—DIMENSIONS IN MILLIMETER

connected together as anode.
@: Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted to
give an anode luminous sensitivity of 20 amperes per lumen.

PHOTON IS OUR BUSINESS
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NOTES
@®: Anode Current Stability (Hysteresis)
Measuring method:
1. Supply voltage . . . .6 cusiwsw e - (U (1
2. Anode current3g (A) . . . e .. .0005 to 0.008 pa

(B) . . . . . . e 00510008 pa
% The light intensity was adjusted so as to take the anode current (A) and (B)

HTV-931A S l

; respectively.
3. The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig. 2 and

Fig. 3.
LIGHT ON LIGHT OFF
/ (b) (c) (d)
T Cf T T
z | =2 | !
= " s I3' 14 I4'
= x S | |
= =, | | :
= oS IN +|.\
= 8¢ LIGHT [ DARK |
. S TIME
FIG.3
I—h [2—12 [3—-13 [4—14 .
—— x 100 b) ——— x 100 — %100 — x 100
@ ] O I'_’ @ l_,\, @ [4
[1, I2, I3, l4, : Initial anode current. o
I, 12, 13, 14 : Anode current after 30 to 40 seconds excitation. <
The value of anode current stability is calculated as follows.
: 1
(@+0+©+@) x
The variation of 11", Iz, 12 against I1 . . . . . . . . . . . . less than 29
e variation of I3 4 4 against 13 . . ess than 27
Th t fIs, la, 14 ag I .o . ... . . less than 2
FIG.4 FIG. 6
TYPICAL SPECTRAL RESPONSE OF HTV-931A SENSITIVITY AND CURRENT AMPLIFICATION CHARACTERISTICS OF HTV-931A
| | ‘ " ‘ - ! ~ ‘ SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING
100 | _—.{ H, JR ANGE OF | 1,710 OF E BETWEEN CATHODE AND DYNODE NO. 15 1,710 OF
[ | MAX. VALUE [ E FOR EACH SUCCEEDING DYNODE STAGE: AND 1 /10 OF F
| | | | | | | BETWEEN DYNODE NO. 9 AND ANODE
& ‘ i/ \ [ B T T T T TTT11T1°
z ot 1 . '
= | | | | | | |
& | |\ : | | 2 o - 2
& \ | 1 |l
& - 10 | | 10"
760 ‘ : Vi 2 T .
| “\ | l; 6 6
= g 1+ 1 e o 4 A4
= || | \ || 5
-« 40 i 1 = 2 — 2
E \
20 —+ \ | 2
— - —1 - g g L4
| | - =
0 J I 1| | Z z
1000 3000 5000 7000 9000 11000 z =
WAVELENGTH — ANGSTROMS 7 ;
FIG.5 = 5
TYPICAL ANODE CHARACTERISTICS OF HTV-931A £ =
VOLTS/ STAGE = 100
2.5 - z
71 | :
100 (=
| 7.
A= Z
i z —
/4 = 10 e 10
= 75 _ [ !
= = 6 4 —1—6
: 15 / 7 i B Nl
= / + |
s Y | LICHT FLUX - MICROLUMENS — 50 o) | | | )
S L0 10 1 } bil} 10
Z - 5= J s
g 500 1000 1250
/ 25 SUPPLY VOLTAGE BETWEEN ANODE & CATHODE (E)
0.5]
{ 10
/
0 50 100 150 200 250

VOLTS BETWEEN ANODE & DYNODE No. 9
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e ——— s H 1V - 6199
PHOTOMULTIPLIER

HTV PHOTOSENSITIVE DEVICES

A R T s RS R A R TUBE
3000 to 6500A

pen ovoos-2 - HAMAMATSU TV €CO., LTD.

RESPONSE
TECHNICAL DATA SHEET november 1966
10—Stage, Head—On Type with S—11 Spectral Response
DESCRIPTION
HTV—-6199 is a 10—stage, head—on, flat—faceplate type photomultiplier tube having a
Sb—Cs photocathode S—11 type and utilizing circular cage type dynodes.-Especially, the new
improved electrodes have been designed to be Hysteresis Free to offer better operating stabili-
ty. It is intended for use in the portable scintillation counter for nuclear radiation.
The HTV —6199 features low dark current and good operating stability.
The spectral response of the HTV —6199 covers the range from about 3000 to 6500 ang-
stroms, as shown in Fig.4. Maximum response occurs at approximately 4400 angstroms.
The HTV —6199 is interchangeable with the ordinary type 6199 and 6291.
GENERAL: DATA
Spectral Response . . . . . . . .. .. ... ... ... ... S—11 (See Fig.4)
Wavelength of Maximum Response . . . . . . . .. . .. .. 4400 + 500 angstroms
m Spectral Response Range ., . . . . . . . . ... ... ... 3000 to 6500 angstroms
Direct Interelectrode Capacitances (approx.) :
Anode to dynode No.10 ., . . . . . . . . ... ... ... ... ... 4 pF
Anode to all other electrodes . . . . . . . . . . . . . .. .. ... ... 7 pF
Outline, Basing Diagram . . . . . . . . . . . ... ... .. ..... See Fig.1
Useful Cathode Area . . . . . . . . . . . . . . ., 31.5 mmg
Operiding Posifion . . . o ¢ v v e pen w5 @ & WS 0 60 &K ES 58w @8 any
Net Weight (approx.) . . . . . . . . v v v v v v v vt o v o v v w0 o s o 66 gr B o
MAXIMUM RATINGS, Absolute— Maximum Values:
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE ., . . . . . . 1250 volts de
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.10 . . . . . 250 volts dc B B0 =]
AVERAGE ANODE CURRENT (Note @) . . . . . . .. . ....... 0.75 ma FACE—_| fo—315—
AMBIENT TEMPERATURE . . . . . . .. . ... ... ..... —80 to + 75 °C 4 ~
CHARACTERISTICS: ]
Under condition with dc supply voltage (E) across a voltage divider providing 1/6 of I’;ﬂ%{{i{,}; 1
E between cathode and dynode No.l ; 1/ 12 of E for each succeeding dynode stage : and I
1/ 12 of E between dynode No.10 and anode.
T12 BULB™]
With E=1000 volts dc (except as noted below). 3 2
P Min. Median Max. 8 3
Sensitivity: T
Anode Luminous, at O cps (Note @) 10 30 — amp/ lm
Cathode Luminous (Note @ ) . . . 20 40 = ua/ lm \ /
Current Amplification . . . ., . . . | — 7.5x°105 — .
Equivalent Anode Dark Current Input (Note @ )- - 2.5x107° Im
Anode Dark Current . .o v v oo ... — o 0.05 Moamp U U —t
Anode Current Stability, Hysteresis (Note@)  — = 1 % Uup[’—
g O O SMALL—SHIF.LI. DUODECAL
12—PIN BASE
NOTES JEDEC NoB12—43
@ Averaged over any interval of 30 seconds maximum. ¥
@ Under the following conditions: The light source is a tungsten—filament lamp oper-
ated at a color temperature of 2870°K. A light input of 10 microlumens is used.
The load resistor has a value of 0.01 megohm.
® For conditions the same as shown above (Note @ ) except that the value of light flux
is 0.01 lumen and 150 volts are applied between cathode and all other electrodes con-
_‘nected together as anode.
©® Measured at a tude temperature of 25°C and with the supply voltage (E) adjusted to
give an anode luminous sensitivity of 20 amperes per lumen. DIRECTION .OF LIGHT:
Anode Current Stability (Hystreresis): - NN S0 S
Il\lleassllllr!;‘r)llgy r:z;::)g(i: E— . :::é:f:':ﬁmmmi z\t‘gﬂiﬁmm
- "OUPPLY VOIMBLEE . < & & 5 & & o & © o o o = w o s & @ & & & @ volts
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HTV-6199

® Anode cument (A) . . ... ... .. 0.005t 0008 ua
(By . . . . .. ... ... .. ... ... ..... 00510008 pua
% The light intensity was adjusted so as to take the anode current (A) and (B)

respectively. i

® The light pulse of from about 30 to 40 seconds interval was supplied to the tube as in the Fig.2
and Fig. 3.

LIGHT ON LIGHT OFF
3\ @ (b) (c) (d)
ST 1T NI
;j I I I2 Ec: I3+ Ia Iy
=g l L =, | |
== 33 L8
2% IN _|IN ] o IN {JN
i hu;m DARK 2% LIGHT DARd
= TIME £ TIME
FIG.2 ’ FIG.3
Iy I I2—I2 —13 1y
@—x100  (h)—2=2 %100 (o) =1 100 (@ L4=1 100
I I2 I3 I4

I, Iz, I3, I4, : Initial anode current.
I, T2, 13, 14 : Anode current after 30 to 40 seconds excitation.

The value of anode current stability is calculated as follows.
(a+b+(‘+d)><‘%'

The variation of 11, Iz, Iz against 11 . . . . . . . . ... . lessthan 29
The variation of 13, 14, 14 against I3 . . . . .. .. ... . less than 29

FIG. 6 SENSITIVITY AND CURRENT AMPLIFICATION CHARACTERISTICS

FIG.4 TYPICAL SPECTRAL RESPONSE OF THE HTV-6199 OF THE HTV-6199
| I SUPPLY VOLTAGE (E) ACROSS VOLTAGE DIVIDER PROVIDING
ANGE OF RY 1/12 OF E BETWEEN CATHODE AND DYNODE NO.1: 1/ 12 OF
- — RANGE OF MAX.VALUE / B ) /

E FOR EACH SUCCEEDING DYNODE STAGE : AND 1/ 12 OF E
| BETWEEN DYNODE NO.10 AND ANODE

6 - 6
. —— LLLLLY,
2 W | i ‘
! \ : ; 3 T2
| |
- \ 102 ! l‘ it A o
é o0 6 ‘ T‘ N I 7 0
2 \ 4 V4 4
- \ :
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=
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o :” B T Ji' T 1 10 _:_
J | || -~
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1000 3000 5000 7000 9000 11000 " i B
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5 ;
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} 5
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25 T I
[ [ 6 1 : 6
— 1 N L : ] 4
z i | | | |
20 S [ B il | O U T A
| = I
| = | |
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HTV- 7102

PHOTOMULTIPLIER
TUBE

4000 to 12000 A
RESPONSE

10— Stage, Head— On Type with S— 1 Response

DESCRIPTION

HTV —7102 is a 10— stage, head— on, flat— faceplate type photomultiplier tube having
a Ag— O—Cs, semitransparent photocathode S—1 type and utilizing circular cage type dyno-
des. The HTV- 7102 is intended for use in the detection and measurement of visible and near-
infrared radiation. It is especially suited for near - infrared spectrometry,
nomical measurements and other similar applications.

The spectral response of the HTV — 7102 covers the range from about 4000 to 12000

angstroms, as shown in Fig.2. Maximum response occurs at appmximately 8000 angstroms.

gas laser, astro-

The outline and base connection are the same as the ordinary type 7102.

DATA

GENERAL:
Spectral Response | . " TR TETET R LR S—1 (See Fig.2)
Wavelength of Maximum Response e e e e e e+ . . . . .8000 £ 1000 angstroms
Spectral Response Range . . 4000 to 12000 angstroms
Direct Interelectrode (apacnames (appmx)

Anode to dynode No9 ., . . . . . . . . ... ... .........4pF
Anode to all other electrodes . . . . . . . . . . . ... ... .... 7pF
Outline, Basing Diagram See Fig.1
Useful Cathode Area . mly = 31.5mm ¢
Operating Position . . . . . . . . . . . . .. .. .. ... ...... any
Net weight (@pproxe) . : « s o 5 6.5 w3 5 5 5 8 5.8 = 3 & & 5 & s 5 « 08 @F

MAXIMUM RATINGS, Absolute— Maximum Values :
SUPPLY VOLTAGE BETWEEN ANODE AND CATHODE ., . . 1500 volts de
SUPPLY VOLTAGE BETWEEN ANODE AND DYNODE No.10 . 250 volts de
AVERAGE ANODE CURRENT (Note @) . . . . . . . . . . . g . . 10 ua
AMBIENT TEMPERATURE . 780 to 4+ 75°C
CHARACTERISTICS:
Under condition with dc supply voltage (E) across a voltage divider providing 1/6
of E between cathode and dynode No.l1 ; 1/12 of E for each succeeding dynode stage ;
and 1/12 of E between dynode No.10 dnd anode.

With E = 1250 volts dc (except as noted below).

Min. Median Max.
Anode Sensitivity;

Anode Luminous, at 0 cps (Note @ ) .‘ X 1 4.5 30 amp/lm
Cathode Sensitivity;

Cathode Luminous (Note @) . . . . . 10 30 — ua/lm

Infrared and White Light

Sensitivity Ratio (Note @) . . . . = 0.1 — —
Current Amphfl(atlon o = 1.5%x 105 —_ =
Equivalent Anode Dark Lurrent lnput (N()te @); - 5x 1076 Im
Anode Dark Current . . . . 0 ot — 1x 10-¢ amp
O a O

NOTES

Averaged over any interval of 30 seconds maximum.

Under the following conditions: The light source is a tungsten— filament lamp
operated at a color temperature of 2870°K. A light input of 10 microlumens is
used. The load resistor has a value of 0.01 megohm.

@ For conditions the same as shown above (Note @) except that the value of light '

Form No. 1012—2

HAMAMATSU TV €O., LTD.

F—d0.0¢ M4\ —

FACE-~ 31.5¢
PLATE —_ MIN

WS

PHOTO-"
CATHODE

712 BULB™

9.0+
116.0 MAX

L

[ SMALL-SHELL DUODECAL
12 = PIN BASF
JEDEC No.B12 - 13

r DYlo
H

DIRECTION OF LIGHT
INTO END OF BULB

FIG.1 DIMENSIONAL OUTLINE AND BASING
DIAGRAM- DIMENSIONS IN MILLIMETER
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HTV- 7102

flux is 0.01 lumen and 150 volts are applied between cathode and all other electrodes connected together as an-
ode.
@ The infrared and white light sensitivity ratio is calculated as IRlk/Wlk:
IRIk; Cathode current is measured with incident light transmitted through a infrared (Toshiba IR-DI1A
infrared tilter ; see Fig.4) from a tungsten-filament lamp operated at a color temperature of
2870°K .
The value of light flux on the filter is 0.1 lumen. The load resistor has a value of 0.01 megohm,
and 150 volts are applied between cathode and all other electrodes together as anode.
WIk; Test condition is the same as the (IRIk) except for non— employment of filter.

@ Measured at a tube temperature of 25°C and with the supply voltage (E) adjusted
to give an anode luminous sensitivity of 4 amperes/lumen.
5k 5k 3k oK K ok 3K oK o ok ok ok ok ok K ok ok ok K ok K K ok K sk ok 3k Kk K K K ok ok K ok koK Kook K kook Kok K sk ok ok %k Rk Kok Kok ok ok

FIG. 3 SENSITIVITY AND CURRENT AMPLIFICATION
CHARACTERISTICS OF THE HIV-7102 FIG. 2 TYPICAL SPECTRAL RESPONSE OF THE HTV-7102
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These are tentative data only. HTV is under no obligation as to adherence to these data in case of future manufacture.
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