DA-Type Socket Assemblies

Socket Assemblies with Transimpedance Amplifier (DA Type)

DA type socket assemblies contain an active voltage-divider circuit and an amplifier that converts high impedance current signals
from the photomultiplier tube into low impedance voltage signals. These socket assemblies ensure stable photomultiplier operation
with excellent output linearity.

I Features
@ Active Voltage Divider ® Wide Frequency Bandwidth (C7247 series)
@ Superior DC Output Linearity @ Input/output Connectors
@ Photomultiplier Tube Gain Adjustment Function (C7246 series) (C7246-22, C7246-23, C7247-22, C7247-23)
I Specifications
Amplifier
: Maximum Maximum Frequency | Current to Voltage | Maximum Output
L3 L) Input Voltage|input Voltage |Supply Voltage Banqdwidtx Conversion Fact%r Signal Voltagfe
(V) (V) (mA) (-3 dB) (V/uA) (V)
C7246-01 0.3 +10
+20/-0.53 | DC to 20 kHz | (load resistance | (load resistance
C7246-23 10 kQ) 10 kQ)
¢28 mm Side-on type
C7247-01 0.15 +3
+140/-50 DC to 5 MHz | (load resistance | (load resistance
C7247-23 50 Q) 50 Q)
+12to £15 +18
C7246 0.3 +10
+20/-0.53 | DC to 20 kHz | (load resistance | (load resistance
C7246-22 ¢28 mm Head-on type 10 kQ) 10 kQ)
R374, R2228, R5929,
C7247 R6094, R6095, etc. 0.15 +3
+140/-50 DC to 5 MHz | (load resistance | (load resistance
C7247-22 50 Q) 50 Q)

NOTE: ®)If the output signal voltage is 3 V or higher (with 10 kQ load), the divider circuit input voltage should be -600 V to -1000 V.

I Frequency Response of Built-in Amplifier
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I Circuit Diagrams
B @) @) B
C7246 (-01®/-22/-23%) C7247 (-01€/-22/-23®) . 0
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* PMT GAIN ADJ. CIRCUIT * PATENT HY
O NOTE: (B/C7247-01/-23 are for 28 mm side-on PMT so that the last dynode number is "DY9"
HY
NOTE: (B/C7246-01/-23 are for 28 mm side-on PMT so that the last dynode numberis "DY9" TACCCO103EC TACCCO115E8
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Amplifier Voltage-divider Circuit Operating st
Offset | Output Noise |[Recommended| Maximum Divider PMT Gain Ambient | =278 | \eight
Voltage Voltage Supply Voltage |Supply Voltage Current Adjustable Range| Temprature P
Max. (mV) | Typ. (mV rms) (V) (V) (uA) (dB) (°C) (°C) (a)
0.09 O 211 50
+ i - - A
+1 (Ioad1r(;eilgs2t)ance 300 to -1000 (HV = -1000 V) 30 170
(With connectors)
4.5 166 50
+ H - - J—
+3 (Ioadégsgli)tance 300 to -600 (HV = -600 V) 170
1500 Oto+40 | -15t0+60 |LNithconnectors)
0.09 174 55
+ i - - @
*1 (Ioad1gailgs2t)ance 400 to -1000 (HV = -1000 V) 10 170
(With connectors)
4.5 219 55
+ i - - —
+3 (load t_:(o.-;sglzs)tance 400 to -900 (HV = -900 V) 170
(With connectors)
I Dimensional Outlines (unit: mm)
C7246/-22, C7247/-22 C7246-01/-23, C7247-01/-23
[BOTTOM VIEW] 3 i 8 [BOTTOM VIEW]
+ -
C7246/-22 p C7246-01/-23
(3
38.0£0.3 ﬁ )
49.040.3 |
$29.0+0.3 8s 105
0 <
e i
+ 0| ‘ C7247-01/-23
3 HOUSING Sl *
S $31.7+03
(METAL) E ‘ HOUSING
_ ) \(METAY
TACCAO0175EF Jm TACCA0197ED
Type No. |Input/output Cable Type Cable Length| Connector NOTES: 1) Turning this pot clockwise decreases the PMT gain. (25 turns max.)
-HV SHIELD CABLE 2 (GRAY) — 2) At the end of HV cable, it's possible to attach SHV connector fitting RG-174/U.
7246101 Io ol Outout| COAXIAL CABLE: RG-174/U (BLACK) | 45010 | — 3) Connect as follow.
Cr247-01 +15V | TWISTED PAIR CABLE WITH SHIELD3 (GRAY) — gg&%’é: 3155\0
-HV SHIELD CABLE (GRAY) SHV-P SHIELD: GND
C7246-22123 [ g Output] COAXIAL CABLE: RG-174/U (BLACK) |1500+25] _BNG-P
C7247-22123 ™ 15y | TWISTED PAIR CABLE WITH SHIELD (GRAY) DIN (6 PIN)-P

* See page 121 for details on flanges and housing contains a magnetic shield case.
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DP-Type Socket Assemblies
High Voltage Power Supply Socket Assemblies (DP Type)

DP type socket assemblies include a high voltage power supply and so allow easily operating a photomultiplier tube just by
supplying a low voltage (+15 V or +5 V). These socket assemblies ensure highly stable photomultiplier tube operation with
excellent output linearity.

I Features
@ Superior DC Output Linearity @ Fast High Voltage Programming Response (C12597-01, C13003-01, C13004-01)
@ Active Voltage Divider @ Cockcroft-Walton Circuit (C8991, C8991-01, C10344-03, C12842-01, C12842-02)
(C12597-01, C13003-01, C13004-01) @ Low Power Consumption (C8991, C8991-01, C10344-03, C12842-01, C12842-02)
I Specifications
Maximum Maximu(rB% PMT
] Linear DC Anode ©
Type No. Applicable PMTs Input Voltage Vlonllt)augte cllrmg:“ Output Current| Ripple Noise
(V) (V) (mA) | Min. (uA) |Typ. (mVp-p)
C12597-01 +15+1 60 100© 0.5
C8991 ¢28 mm side-on type +11.5t0 +15.5 8 1
100©
C8991-01 +13.5t0 +15.5 10 15
18
$25 mm head-on type *
C13003-01 60
R1924A, R1925A, R3550A, R5070A, etc. +15+1 100© 05
C13004-01 #28 mm head-on type 65
C10344-03 R374, R2228, R5929, R6094, R6095, etc. +1151t0 +15.5 8 100© 1
C12842-01® 8 stage dynode, head-on type
R6231, R6232, R6233, R6234, R6235, R6236, R6237, etc. ; ® 0.6
® 10 stage dynode, head-on type +5£0.5 +6 8 100 (Max.)
C12842-02® g Yoo v
R878, R550, R594, R877, R1512, R1513, etc.

NOTE: ® C12842-01S/-02S which is with shutter(10ms to DC) function are also available. © PMT Supply Voltage: -1000 V, Within: +2 % linearity
Please refer the individual datasheet for details. (® PMT Supply Voltage: -1000 V, Within: +0.5 % linearity
(® When photomultiplier tube is not attached. (® Load resistance=1 MQ, Load capacitance=20 pF to 25 pF

I DC Linearity Characteristics I Practical PMT DC Output Limits I High Voltage Controlling Characteristics
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L !/ _________ - C12842-01/-02
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1 10 100 1000 -400 -600 800  -1000  -1200  -1400  -1600 0 +1 42 43 44 +5 46 +7  +8 C13004-01)
0 402 404 406 408 +1.0 +12 +1.4  +16 (8§23150§1'/%12?344'03'
PMT OUTPUT CURRENT (uA) PMT SUPPLY VOLTAGE* (V) CONTROL VOLTAGE (V)
* Photomultiplier tube must be used with a supply voltage within the rated range. * 8991 can be controlled up to +1.2 V (output voltage -1200 V).
I Schematic Diagrams
C12597-01 C8991 C12842-01
C13003-01 C8991-01 C12842-02
C13004-01 C10344-03
ACTIVE COCKCROFT-
COCKCROFT-
VOLTAGE WALTON CIRCUIT|
DIVIDER |___|WALTON CIRCUIT
(HIGH VOLTAGE (HIGH VOLTAGE
T DIVIDER) DIVIDER)
oMT ——0 +15 V IN (RED) oMT T
SOCKET o GND (BLACK) SOCKET SOCKET
HIGH FWA~-0 Vref (+5 V) OUT (BLUE) 5V IN(RED
VOLTAGE  |i gyl :C12597-01, C13003-01 Ezra O +15VIN (RED) HIGH VOLTAGE 52 ol (RED)
POWER A0 Vref (+6 V) OUT (BLUE) HIGH VOLTAGE 10 Vref (+2.5 V) OUT (C8991-01, C10344-03) (BLUE) FAMy—o Vref (+2.5 V) OUT (BLUE)
) ADJUSTMENT  ————0 Vref (+1.2 V) OUT (C8991) (BLUE) ADJUSTMENT L0 HV CONTROL (WHITE)
SUPPLY : 01300401 CIRCUIT f——+—0 HV CONTROL (WHITE] CIRCUIT
f——0 HV CONTROL (WHITE) o GND (BLACK) ( ) ——-0 GND (BLACK)
——0 GND (BLACK) | |
SIGNAL OUT (COAX; SIGNAL OUT (COAX, SIGNAL OUT (COAX)
(com TACCCO122EB (COA%) TACCCO141EA TACCCO167EA
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High Voltage Power Supply

Operating

external 10 kQ potentiometer

- - - Storage
Output Voltage Linear Outpuit  ®|  gettling ©| Temperature| Ambient F
Range Regulation Out[();:,tn\tllf:)lltage V°"a§:s':,'§,?sr:m'"g Time Coefficient [Temperature|1€mperature Weight
(V) Typ. (%) Typ. (ms) (s) Typ. (%I°C) (°C) (°C) (9)
100 to -1250® OVto+5Vor 80 - +0.01 0o +50 45
external 50 kQ potentiometer
-200 t0 -1200® exte?na\ll/ 1t(? k51 .c)zte;/tic?n:eter 57
1o +1p5 Vor — 10 +0.005 0 to +50
- - ® :
2000 -1500 external 10 kQ potentiometer 59
-200 to -1250 © exterr(l)al\got EQ+E<))t}3/nt(i:)"meter
+0.01 p 80 — +0.01 0 to +40 -15to +60 40
-200 to 1500 ® OVio+6Vor
external 50 kQ potentiometer
OVto+1.5Vor
- . ® _
200 to -1500 extemal 10 kQ potentiometer 10 +0.005 0 to +50 57
0o -1500 OVto+1.5Vor - 10 +0.01 0o +50 176

(® Output voltage that guarantees the characteristics.

© Against +1 V input change
® for 0 %—99 % HV change

from +1.0 V to +0.5 V.

I Dimensional Outlines (unit: mm)
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SIGNAL OUTPUT | COAXIAL CABLE RG-T74U] SIGNAL OUTPUT | COAXIAL CABLE RG-174U] SIGNAL OUTPUT | COAXIAL CABLE RG-174U SIGNAL OUTPUT | COAXIAL CABLE RG-174U SIGNAL OUTPUT | COAXIAL CABLE RG-1741 SIGNAL OUTPUT | COAXIAL CABLE RG-1741
[+15VINPUT _|AWG 24, RED | +15 VINPUT | AWG 24, RED +15 VINPUT | AWG 24, RED [+15 VINPUT _[AWG 24, RED +15 VINPUT | AWG 24, RED +5VINPUT | AWG 26, RED
Vref OUTPUT |AWG 24, BLUE Vref OUTPUT | AWG 24, BLUE Vref OUTPUT | AWG 24, BLUE Vref OUTPUT _|AWG 24, BLUE Vref OUTPUT _|AWG 24, BLUE Vref OUTPUT | AWG 26, BLUE
HV CONTROL INPUT| AWG 24, WHITE HV CONTROL INPUT| AWG 24, WHITE HV CONTROL INPUT| AWG 24, WHITE HV CONTROL INPUT [AWG 24, WHITE HV CONTROL INPUT| AWG 24, WHITE HV CONTROL INPUT| AWG 26, WHITE,
GND AWG 24, BLACK GND AWG 24, BLACK GND AWG 24, BLACK GND AWG 24, BLACK GND AWG 24, BLACK GND AWG 26, BLACK
GND AWG 24, BLACK GND AWG 24, BLACK GND AWG 24, BLACK
TACCAO0328EA TACCA0329EA TACCAO0330JA TACCAO053EE TACCA0294EA TACCA0323EA

* See page 121 for details on flanges and housing contains a magnetic shield case.
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DAP-Type Socket Assemblies

High Voltage Power Supply Socket Assemblies
with Transimpedance Amplifier (DAP Type)

DAP type socket assemblies contain an high voltage power supply and an amplifier that converts high impedance current signals
from the photomultiplier tube into low impedance voltage signals. These socket assemblies ensure stable photomultiplier operation

with excellent output linearity.

I Features

@ Superior DC Output Linearity

@ Active Voltage Divider (C6271, C7950, C7950-01)

@ Fast High Voltage Programming Response
(C6271, C7950, C7950-01)

I Specifications

® Cockcroft-Walton Circuit (C12843-01, C12843-02)
® Low Power Consumption (C12843-01, C12843-02)

® Wide Frequency Bandwidth (C7950, C7950-01)
@ Single Power Supply Operation (C6271)

. . ® PMT Amplifier
Maximum Maximum - ;
: Input Linear DC |Frequency |Current to Voltage|Maximum Output
Type No. Applicable PMTs Voltage Vlc.':nl?:g;e c'Sﬁg,l“ Output Current Bandwidtx Conversion Fact%r Signal Volta;e
(\2) V) (mA) Min;f éuA) é—g tdB) (V(/)MSA) (Yg
0 . +
ce271 28 mm side-on type +15+1 +18 +60/— (load resistance 10kQ) ©| 10 kHz |(load resistance 10 kQ)| (load resistance 10 kQ)
C7950
£15+1| +18 | +65-20 8 _|DCto 0.15 +1.2
C7950-01 $28 mm head-on type (load resistance 50 Q) ©| 5 MHz |(load resistance 50 Q) |load resistance 50 Q)
R374, R2228, R5929, R6094, R6095, etc.
C12843-01 ® 8 stage dynode, head-on type
R6231, R6232, R6233, R6234, R6235, R6236, etc. 45405 +6  |+6.5-35 40 | DCto 0.1 +4
C12843-02 ® 10 stage dynode, head-on type T - ’ " (load resistance 10kQ) ©| 200 kHz |(load resistance 10 k)| (load resistance 10 k)
R878, R550, R594, R877, R1512, R1513, efc.

NOTE: ® C12843-01S/-02S which is with shutter(10ms to DC) function are also available.

Please refer the individual datasheet for details.
® When photomultiplier tube is not attached.

© PMT Supply Voltage: -1000 V, Within: +2 % linearity
(© PMT Supply Voltage: -900 V, Within: +2 % linearity
(® PMT Supply Voltage: -1000 V, Within: +0.5 % linearity

I DC Linearity Characteristics
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I High Voltage Controlling Characteristics
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* The output is -900 V even if the control voltage is set higher than +3.6 V.

I Practical PMT DC Output Limits
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I Frequency Bandwidth
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Amplifier High Voltage Power Supply Operating Storage
Signal Output Induced Ripple| ~ Output Line ® Output | Sattling®|Temperature| Ambient Weight
Offset Voltage on Voltage Range| Regulation Out%t:)tn\tlgltage VolageProgami"d Time | Coefficient [Temperature|TcmPerature 9
Typ. (mV) | Signal Output (V) Typ. (%) Typ. (ms) (s) Typ. (%/°C)| (°C) (°C) (9)
-n ©®
103 | 2MVPPT g5 1250 | 2001 | OVIo+SVor 80 — £0.01 | 0to +40 55
(Typ.) external 50 kQ potentiometer
10 mVrms © 60
+10 (Typ.) 0 to -900 +0.03 0OVto+3.6V 80 — +0.03 | Oto +40
P 1510 +60 | 60
1 mVp- ® OVto+1.5V
+1 (szxr; 0to-1500 | +0.01 or — 10 +0.01 | Oto +50 180
: external 10 kQ potentiometer
(® Load resistance=1 MQ, Load capacitance=20 pF to 25 pF (D for 0 %—>99 % HV change
© Load resistance=50 Q, Load capacitance=25 pF @ The time required for the output to reach a stable level following a change
) Against +1 V input change in the control voltage from +1.0 V to +0.5 V.

I Schematic Diagrams

. ]
| |
I I
100 i I
— AMP SIGNAL OUT (COAX) ! !

500
— AMP ————W\——————0SIGNAL OUT (COAX)

500Q
- AMP ————M\————0 SIGNAL OUT (COAX)

;

| ;
| |
| |
| |
| |
| |

| | T

PMT ! | 1

SOCKET [ - 70 -15 V IN (BLUE) [ \—‘L_Q L osvmeRe)
j | ! !
| | | '
L 0415V IN (RED) ; oTvE | ' COCKCROFT- +5 V/IN (RED)

| |
| |
| |
| |
| |
| |
| i

1802 15 V IN (RED) HIGH VOLTAGE[6.2 ko
ACTIVE +
| VOLTAGE || HIGH vOLTAGE PA7—o brer (5 V) OUF (BLUE) 1 voLtage [—{HGH VoL TACE o 1V CONTROL (WHiITE) || WALTON CIRCUTL__ "D JUSTMENT [~ Wr——OVref (425 V) OUT (BLUE)
DIVIDER POWER SUPPLY HV CONTROL (WHITE) DIVIDER [———0 GND (SHIELD) ( CIRCUIT ~ [———OHV CONTROL (WHITE)
—«[40 GND (BLACK) | DIVIDER) ——OGND (BLACK)
—0 GND (BLACK) | |
i
TACCCO096EE ~ ~~ ===~~~ """ oooo oo TACCCO125EA  ~ =~~~ """ Tom oo ' TACCCO169EA

I Dimensional Outlines (unit: mm)
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SIGNAL OUTPUT _| COAXIAL CABLE RG-1741] 7950, G7950-01
+15 V INPUT AWG 24, RED \ -
Vref OUTPUT AWG 24, BLUE CORXIALCABLE HG»WNU_BLACK SIGNAL OUTPUT| _— SIGNAL OUTPUT | COMAL CABLE RG-741]
5V INPUT AWG 26, RED
E\LSONTHOL INPUT ﬁx 22‘ ;ﬂgﬁ SHIELDED CABLE | .\ HYCONTROL NPT ZVRTNE Vrel OUTPUT | AWG 26.BLUE
GND AWG 24 BLAGK . (TWISTED PAIR CABLE) [ GND  [SHIELD HV CONTROL INPUT| AWG 26, WHITE
* +15VINPUT | RED GND AWG 26, BLACK
TACCAO156EE SHIELDED CABLE| LIGHT o N5 T BLUE 5 VINPUT AWG 26, GREEN
(TWISTED PAIR CABLE) | BLUE |~ o= < e LA
T lios 105 TACCAO337EA
. . . . . TACCA0261EA
* See page 121 for details on flanges and housing contains a magnetic shield case. 107



