FLAT PANEL TYPE

MULTIANODE PHOTOMULTIPLIER
HAMAMARYTSWU 1ust ASSEMBLY

H9500

52 mm Square, Bialkali Photocathode, 12-stage,
16 x 16 Multianode, Small Dead Space, Fast Time Response

APPLICATIONS

® Small Animal Imaging
@® Compact Gamma Camera
@ Scinti-mammography
® 2D Radiation Monitor

SPECIFICATIONS

GENERAL
Parameter Description / Value Unit
Spectral Response 300 to 650 nm
Peak Wavelength 420 nm
Photocathode Material Bialkali —
) Material Borosilicate glass —
Window Thickness 1.5 mm
Dynode Structure Metal channel dynode —
Number of Stages 12 —
Number of Anode Pixels 256 (16 x 16 matrix) —
Pixel Size / Pitch at Center 2.8x2.8/3.04 mm
Effective Area 49 x 49 mm
Dimensional Outline (W x H x D) 52 x 52 x 33.3 mm
Packing Density (Effective Area / External Size) 89 %
Weight 177 g
Operating Ambient Temperature 0to +50 °C
Storage Temperature -15 to +50 °C
MAXIMUM RATINGS (Absolute Maximum Values)
Parameter Value Unit
Supply Voltage (Between Anode to Cathode) -1100 V
Average Anode Output Current in Total 100 A
Divider Current at -1100 V 180 uA

______________________________________________________________________________________________________

Informatlon furnished by HAMAMATSU is believed to be reliable. However, no responsibility is assumed for possible inaccuracies or omissions. Specifications are
subject to change without notice. No patent rights are granted to any of the circuits described herein. ©2006 Hamamatsu Photonics K.K.



FLAT PANEL TYPE
MULTIANODE PHOTOMULTIPLIER TUBE ASSEMBLY H9500

CHARACTERISTICS (at 25 °C)

Parameter Min. Typ. Max. Unit
Luminous ® 50 60 — pA/Im
Cathode Sensitivity Blue Sensitivity Index (CS 5-58) ® 8.0 9.5 — —
Quantum Efficiency at 420 nm — 24 — %
Anode Sensitivity Luminous © — 90 — A/lm
Gain © 0.5 x 10° 1.5 x 10° — —
Anode Dark Current per Channel © — 0.05 — nA
Anode Dark Current in Total © — 13 50 nA
Rise Time ® — 0.8 — ns
Time Response ® Transit Time © — 6 — ns
Transit Time Spread (FWHM) ® — 0.4 — ns
Pulse Linearity per Channel (+2 % deviation) — 0.2 — mA
Uniformity (Condition Figure 3) — 1:5 1:8 —
Cross-talk — 5 — Y%

NOTES

®:The light source is a tungsten filament lamp operated at a distribution temperature of 2856 K. Supply voltage is 150 volts between the cathode and
all other electrodes connected together as anode.

®):The value is cathode output current when a blue filter(corning CS 5-58 polished to 1/2 stock thickness) is interposed between the light source and
the tube under the same condition as Note ®.

©:Measured with the same light source as Note @ and with the anode-to-cathode supply voltage and voltage distribution ratio shown in Table 1 below.

(D:Measured with the same supply voltage and voltage distribution ratio as Note © after 30 minutes storage in darkness.

(®:Those are test data when a signal from a central channel of 256 anodes is used, while all photocathode are illuminated by pulsed light source.

(®:The rise time is the time for the output pulse to rise from 10 % to 90 % of the peak amplitude when the whole photocathode is illuminated by a delta
function light pulse.

©):The electron transit time is the interval between the arrival of delta function light pulse at the entrance window of the tube and the time when the
anode output reaches the peak amplitude. In measurement, the whole photocathode is illuminated.

®):Also called transit time jitter. This is the fluctuation in electron transit time between individual pulses in the single photoelectron event, and defined
as the FWHM of the frequency distribution of electron transit time.

Table 1: Voltage Distribution Ratio and Supply Voltage

Electrodes | K [ Dyl | Dy2 [ Dy3 | Dy4 | Dy5 | Dy6 | Dy7 | Dy8 | Dy9 [Dy10 |Dy11[Dy12| GR | P |
Distribution Ratio | 1 R 11 ] 1 1 1 1 1 1 ] 09] 01 ]
Supply Voltage: -1000 V, K: Cathode, Dy: Dynode, GR: Guard Ring P: Anode




HAMAMATSU ‘

Figure 1: Typical Spectral Response Figure 2: Typical Gain Characteristics
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Figure 3: Anode Uniformity (Example) Figure 4: Anode Matrix and Separation Mark
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FLAT PANEL TYPE
MULTIANODE PHOTOMULTIPLIER TUBE ASSEMBLY H9500

Figure 5: Dimensional Outline (Unit: mm)

CONNECTION FOR SIGNAL CONNECTORS
(BOTTOM VIEW)

SIG4 SIG3 SIG2 SIG1
Vs SHV-P /7 GND [[GND| [GND]|[GND] [GND][[GND] [GND][GND
B E RET GNDIfIGND | [GNDJf[GND | [GND[[GND| [GND ||| GND
COAXIAL CABLE, RED
( FED) GND |[GND| [GNDJ|[GND| [GND| GND| [GND || GND
GND |[GND| [GNDJ|[GND| [GND| GND| |GND || GND
- P15 [ P13 | [P11 ][ Po | [ P7 | P5s | [ P3 | P1
CAP HOUSING (POM P16 || P14 | [P12f[P10 | [ P8 || P6 | [ P4 |[ P2
SOCKET HOUSING (POM £2.6 MAX. P31 || P29 | [ P27 [ P25 | [P23 [ P21 [P19 || P17
SEPARATION MARK - P32 | P30 | [ P28 [ P26 | [ P24 || P22 | [ P20 || P18
ON FOCUSING ELECTRODE BASE (POM| ‘% P47 |l P45 | | P43 || P41 P39 ||| P37 P35 ||| P33
< P4g ||| P46 | | P44 [ P42 | [ P40 || P38 | [ P36 || P34
6
START MARK INSULATING TAPE SIG4 SIG3 ‘H SIG2 SIGT reslpei | [Psalles | [Pssllpsa | [Pt il pes
== ; - —n - Pe4 || P62 | | P60 || P58 | [ P56 [[| P54 | | P52 || P50
] — T |
117 } 7254|5 il \?r L] g | ®J / ‘ - o P79 | P77 | [ P75 | P73 | | P71 |Il P69 | | P67 |f P65
(3] @iw 78] [ & < I ! P80 ||| P78 | [ P76 [ P74 | [ P72 |[ P70 | [ P68 || Pe6
5[57 2 w | ‘ P95 [l P93 | [ Pot || P89 | [ P87 ||l Pes | | Ps3 |f P81
ag Q 5 ‘ . P96 |[| Po4 | [ P92 [ Peo | [Pss || P86 | | Pe4 || P82
o g i | P111[[P109] [P107[|[P105] [P103][P101] | P99 |l Po7
3 | 4 o | . | ] g Il e | p112]|[P110] [P108]|[P106| [P104]fP102] [P100|| P98
€ X ow ey | P127]|[P125| [P123]|[P121] [P119][P117] [P115][P113
g OeQ \ P128|[P126| |P124]|[P122] [P120][P118] [P116]|[P114
@ |
g ! ‘ P143][[P141] [P139]|[P137] [P135][[P133] [P131][P129
s < ‘ P144||[P142| [P140]|[P138| [P136][ P134] [P132[[P130
3 Q | ! I ! P159|[P157| [P155]|[P153| [P151|[P149]| [P147[P145
| 2 s S T I P S P A a oy | ) ‘ [© P160 |[P158| [P156]|[P154] [P152][ P150| [P148|[P146
' 3.04 | 15 8.6 23.65 86 P175||[P173| [P171]|[P169]| [P167][ P165| [P163|[Pi6T
isouooteron \soermss | PZ|PIO) o frie) isfrie
049 33.3+0.9 ; QTE-040-03-F-D-A, SAMTEC
304209 (0.8 mm PITCH. DOUBLE ROW P192|[P190| [P188]|[P186| [P184] P182| [P180|[P178
E— WITH INTEGRAL GND PLATE) P207 |[P205| [P203]|[P201] [P199][ P197] [P195|[P193
TOP VIEW SIDE VIEW BOTTOM VIEW P208 |[|P206 | |P204 || P202| |P200|f P198| |P196 || P194
=== == e e e e e e e e e e emm e ; P223||[P221| [P219]|[P217] [P215[P213]| [P211|[P209
' CABLE ASSEMBLY (SUPPLIED) | P224 |[|P222 | |P220 || P218| |P216|f P214| |P212 [ P210
! _|:| o) 5 i P239|[P237| [P235]|[P233| [P231][ P229] [P227|[P225
! — I: | P240||[P238| [P236]|[P234| [P232|[P230]| |P228|[P226
! \\ | P55 ||P253| [P251]|[P249]| [P247][ P245| |[Po43 |l P24t
! ! P56 ||P254| [P252]|[P250]| [P248|[ P246]| |P244 |l P242
! ! GND |[GND| [GNDJ|[GND| [GND | GND| [GND || GND
! (MATES WITH ° bt | (MATES WITH | GND |[GND| [GNDJ|[GND| [GND| GND| |GND || GND
| QTE-040-03 g \\ 3 ‘aseoaoor | [aND|[GND| [GnD|[[GND | [GNDIIGND]| [GND][[GND
| -F-D-A) -F-D-A) " |¥G[GND | [GNDf|[GND] [GND|[GND| |GNDf GND
|
! |
! |
! \ ! METAL PLATE (GND)
' \ T !
! |
i — RIBBONIZED COAXIAL CABLE i
! O ° (50 Q IMPEDANCE) O |: |
! 14.98 15.72 |
|
3 §.88 17045 !
! |
! NOTE: 4 SETS OF SOCKET AND CABLE ASSEMBLY WILL BE ATTACHED. |
| (SOCKET: QSE-040-01-F-D-A, SAMTEC / CABLE ASSEMBLY: EQCD-040-06, 00-SEU-TEU-1, SAMTEC) !
L e e L e
| P16 | P256
}P15 }sts
I I
P2 P242
K_DY1 DY2 DY3 DY4 DY5 DY6 DY7 DY8 DY9 DY10 DYi1 DY12 GR  py P24
TRANSISTOR CIRCUIT & §
@ N
o [N
S....0
=g
[
,,,,,,,,,,,,,,,,,,,,,,,,,, ° 9 0 o o
! R1 10 RY: 470 kQ2 (5 %, 0.125 W) | S5 _ _ e © 3 9 8 8
| R161t0 R18: 51 Q (+5 %, 0.125 W) ! RN L& g & g &
I R19: 10 kQ (5 %, 0.125 W) \ 3 EE E = E = E &
Y ! R20: 1 MQ (&5 %, 0.125 W) i « 2R 2z 2z 2z
SHV-P 1 R21, R22: 4.99 kQ (45 %, 0.125 W) ' 5 BB e B geereee E B rereer E5
(COAXIAL CABLE, RED ! C1, C7: 0.01 uF (200 V) | [o}Ne) [o3e} [o}Ne} [e}e}
( ) | C2:0.022 uF (200 V) ! w wou w w
I C3:0.033 uF (200 V) o O o O o O o O
! C8:0.0047 yF (2 kV) i 3= 2z 2z 2z
| | L |

i DIVIDER CURRENT=180 pA at-1100 V

4 x 0.8 mm PITCH HEADER
(P/N QTE-040-03-F-D-A, SAMTEC)
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