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3.2.1 SSD Ladder

034000000000 SSD LadderDO0OOOOO

O 3.4: SSD Ladder 0 O

OO0000000000D0000 VA-chipOODOODODOO SSD Ladder DO O OO
gboogobuogbbdgdbnbbgbuogbboobbbuooboboobobdopdgd
OO000000 2 mO0O 12000000000000000000000 640ch O
OO000D0O0D0O00000oOooOobDooO SSD Ladder O VA2-Hybrid board 0 O 0 0O O
O0000D0 VA2-HybridJ O 128¢ch 0 VAOOOO 50000000
gboboboggobbbooobobogsib,gbbg3sunbon

1587

45

46

335

I 03

(*1) KX14-40K2D1 (Japan Aviation Electronics, Industry,Limited.)
KX15-40K2D1 (Japan Aviation Electronics, Industry,Limited.)
(*2) HIF6A-34PA-1.27DS(Hirose Electric co, Ltd)

O 3.5: outline(Unit mm)
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LuLllio LYV wLLLLo
Hybrid size(wihtout SSD) 45.0x33.5x1.6 | mm
Pitch adapter board 33.5x46.0x1.6 | mm
SSD Chip size 85.7x33.6 mm
Active Area 83.0x32.0 mm
Thickness 300 pm
SSD Type Single-side
Readout-side p-strip-side
Readout (Bias) method AC(Poly-Si)
Strip pitch 25 pm
Number of Strips 1280 ch
Number of Readout Strips 640(*1) ch
Bias Resistance 3 Mohm
Full Depletion Voltage 60 \Y%
Coupling Capacitance(at 10kHz) 100 pF
Load CApacitance ()at Vfd,10Mhz) 10 pF
Leakage Current(total) 2000 nA
Number of NG Channel 20 ch

*1)with intermediate floating strip

0 3.1: SSsboogd

3.2.2 Hybrid Board 0 Adapter Board

SSD Ladder 0 Hybrid BoardO OO OO OO0 OOO HybridO O 0.8mm 00 OO 40pin
0000000000000 D0DODOO0000DbO0O00O0 SSbO0OoDOOdodvVA-chip
O000000ob00b0obo0o0o0bobooboboboooobUobog 40pin00OODOO
O00D00000VA-chipOOODOOOODDODODOOOOOVA-DAQUODOODOODOO
00000000000 00D000D0000 1.2mm 0000 34pin Adapter Board O
Hybrid Board DO 00000000 D0OO0OODOODDOODOOODO Adapter Board O O
O40pin0000000O 34pin000000O00O0OOO0ODOO0O 3.60000
O000000000D0000 pin0000 323300000000 guard t,bias t 00
000 SSD n-side,p-side 000000000, ncO not connected 0000 0O
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rin olgnal rin olgnal
1 gnd 2 gnd
3 gnd 4 outm
D outp 6 gnd
7 gnd 8 avss
9 avss 10 cal
11 | pre bias || 12 vis
13 | sha bias || 14 vip
15 ibuf 16 vref
17 advv 18 advv
19 nc 20 nc
21 | guard t 22 bias t
23 gnd 24 nc
25 nc 26 | shift out ¢
27 hold b 28 clk
29 nc 30 dereset
31 | shift in b || 32 hold
33 clk b 34 nc
35 nc 36 test on
37 dvss 38 dvdd
39 dvss 40 dvdd

[0 3.2: 40pin connector Pin Assignment

Pin | Signal Pin Signal
1 gnd 2 gnd
3 gnd 4 outm
) outp 6 gnd
7 gnd 8 avss
9 avss 10 cal
11 | pre bias | 12 vis
13 | sha bias || 14 vip
15 ibuf 16 nc
17 avdd 18 avdd
19 gurd t 20 bias t
21 gnd 22 | shift out b
23 hold b 24 clk
25 nc 26 dereset
27 | shiftin b || 28 hold
29 clk b 30 test on
31 dvss 32 dvdd
33 dvss 34 dvdd

O 3.3: 34pin connector Pin Assignment
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godddoooobbobbibbboooooouoouoooooobbbibdsdpin
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godbooboboboodobdoodoooboooooooobbobooboouoa
bbb bobobbooooogubobobobooooa
gobodogoboooubbooubbooobbooubobooobobooooobo
0000000000000 0000000000D0000DO0O0 Full depletion voltage O
OO00000D0O0D00D0OD0O Full depletion voltage D 60VO DO ODOO 3.70 SSDO OO
O000000000D0Db0Oo0Ob0oSSbObOO00OobU00oU0bO0oOOooDbDOOn Twisted
par OO OOOOO0O
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| | | | | :

| '| n-side | 100kQ 7| guard_t [

o | | o 60V
o | T 16.4nF : o —

| | | | | :

| | pside 100kQ -+ bias t [

| | - _ _ _ _ | | - _ _ _ _ | :

| Ll

| GND N

037 SShO0000oooooon

3.3 VA-DAQODOODO

VA-chipOOODOOO VA-DAQUODODOODODOOPCOOOODOODDODODOOODO
O0000 3.80000VA-DAQO front end interface 0 0 ERNIDO O 50pin 000 0O O
0000000000000 Standard-VA interfaced pin0 000 3400000000
O0000D000 pnO0000D0DO0ODODO0ODDOODOAdapter board O O 34pin
000000 interfaced 50pin 0000000 0O0O0OO0OO0OOO0OOOOOOOOO
390003300340 000000000D0ODO0ODODOOOOD 3000000
0000000000000 0ob0oooobooboooOob 3i00b0nO 300 Hybrid
0O VA-DAQUOOOODOO1000 Hybrid O shift out b OO O 200 0 shift in bO 0O O
OO0O002000 shiftout bOD OO 3000 shiftinbOODOODODO0OOOOOOOO 10
O 1chO00O 640ch 0000000002000 641ch00 1280ch0 000000 O 1281ch
00 1920ch 000000000000 0OO0OD0O0O pin0000O0O guard t,biast0 OO0
OO0o0O0Doooooon
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oooao Centronics

triggertl O

Standard-VA interface

0 3.8: VA-DAQ

ssboodgdong
Twisted pair cable

50pin connector

34pin
connector

0 39 0000
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shift_in_b
Hybrid#1
shift_out_b
shift_in_b
shift_in_b others
Hybrid#2 VADAQ
shift_out_b
shift_out_b
shift_in_b
Hybrid#3
shift_out_b

g 3.10: ogoooboogogobooo

Pin | Signal Pin Signal

1 gnd 2 gnd

3 nc 4 gnd

5 outm 6 gnd

7 gnd 8 outp
9 avss 10 gnd
11 cal 12 avss
13 vis 14 pre bias
15 vip 16 sha bias
17 18 ibuf
19 advv 20 advv
21 22 gnd
23 24 nc
25 26 nc
27 28 nc
29 30 nc
31 32

33 34 gnd
35 hold b 36 | shift out b
37 38 clk
39 dereset 40

41 | shiftinb || 42 nc
43 clk b 44 hold
45 test on 46

47 dvdd 48 dvss
49 dvdd 50 dvss

0 3.4: Standard VA interface 50pin connector Pin Assignment
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Standard-VA interface OO0 DO O00O00O0O0O 6pin0000000O0O0O00O0ODO 10 pinO
gbbOUdpmUboog3dsbuoodubuogoobbuoggbbougobboadn
OO00000000Db0ob0obO0obO0obO0obO0obDOooOobOOo2A000000000 1A
gbobboogbobboooobbboodgbbboaon

Pin | Signal Description
1 | VPOS | +5V analog supply
2 | AGND Analog ground
3 | VNEG | -5V analog supply
4 | AGND Analog ground
5 | VDIG | +5V digital supply
6 | DGND Digital ground

O 3.5: Signal no the supply connector

3.4 UOOoOoooond

SShOO0000 83cmx 32cmI0000000O00OOO0OODO0ODOO 8mx 5cm 00
gboodgboobobuogibb20b0buogboooboogboobuooboboobaon
gogooobbobbbbbbobbbodddgdoooooooooooooooobon
gbdgbodbuoobobodobooobuoobbuoobboobuoobbooboon
VA-DAQUODOOOODOOOOobooboboboboobooboooooboboboboo
gbobbooobobboooobbobod
200b0b0ob0ooooboobobobooooopPTMbOODODbDObDOOOO-2000V
g-1s00vooodoogoobooobbuoobbooobog-700mV O- 300mV OO0
goboobd 2nsd g
OO00000000045V0O TTLOODO VA-DAQUOODODODOODODOODODOD
gbouodgbogslibogouoouoboobboboboobobooboobbon
gbbgggboobobuogbbogbobogbbobobobooboboooboon
oboobogbooboobobboobO  NIMDOODOODOODOoOOOoDoOooOoDOo
OO0 prMOODUOODO0OO0OOOODbOObOObOObDOo0bOobDobDooD-somvVObOoonog
UsnsOD0DO0OUOO0O0OODOOO0O0O0ODOOOUOUO0O0bLbOO0o0o0bDbbbOooan
gouogoboobodbogobugbogbbooboogbobooboobobon
oooogoobobboooo NIMODO TTLODODODODOOOobOOoDbODO
oooog,0gboboobooobooboboboooooobobobobbobo TTLOO
gobobobooboooboobobobdo+svobuoboooobooooban
gbogboobuogbudbogdboubdnsgbognoooogoboobodn s
gbbbuoooobbbuoooobbobbooooobbogo
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40 0OO0oU0Uododoooonnddn

O00000000D0000D0 10000 VA-chip O Peaking time,Pedestal, Noise,Gain [
0000000000000 000O000O000O00DO00DO00OOo0oOOO0DOO0n
oood

4.1 0OO0OOO

O00000D0b00bO000Og pCO VA-DAQUUOODODOODOODODO

4.2 0OOO0OO0OOO0O

000000000000 VA-chipOODODOOODODODOOODOOOOODODO VA-chip
OO000O0o0ooO0oooOOobooooobooooboboobD nneetfCobooooboboOgD
OO0O0OVA-chipOOOOODODOOOODOOOOODOOOOOOODODOOODODOOO
OO000bO0o41000000VHPOODODOOOODODODOOODODODODODODOOOOOD
gbogbobodbuoobbuooboobbuooobobbooboobbooboon
OOo00obOo0obOOobOoboooo0obouobooooboo vpOooobobooboOooDo
Oobooobobooooooooooboobobooboooboo viphoobooooooo
ooooooboooboooboiloomVOooooooooooooo

visoODoooooboboooboooooooooooboooobooooooboo
gbogbobuogbbodboobobobboobbobbooboboobbooboon
gboogooobboobbodboogobooobuoobbuoobobooobooon
gooo

shabiadd OO0 O0OUOOOOOOODOOOOO0ODLOODOOODOOOODOONO peaking
tme0 00000000 0O0O0O00O0O PeakingtimeOODOOOODOOOODOOOOODO
vipOODOOOOOOOOoOoooOoooOobooobooooboItOObOoOoOoOoooO
O000000D0Prebias00000 VA-chippOODOOOODODO

Bias mV uA Bias name
BIASO1 | 707.3 | -0.305 Vis
BIASO02 | -314.3 13.5 Ibuf

BIASO3 | -559.0 | -0.333 Vip
BIASO5 | -13.71 | 2493 Pre bias
BIASO06 | -515.1 | 109.6 | Sha bias

041000000000
googooobobnh 1.43psb 201.24amVO0000O
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4.3 Peaking time

4.3.1 Peaking time[ 00

0640000000 Peaking timeJ DO ODDODOO0OODOOOOODO 420000000
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[0 4.2: Peaking time

20



B

M S—
R —

mEE R RIETRERARAERRRIARRFSFIERERIET R

[ -] L
-

0 4.3: Peaking signal height

4.3.2 00000000 Peaking time

VA-chip0 0O O0O0000000000000000000000Peaking time O
0000000000000000000000000000000000000000
00000000000000f000+t00000000 f(t)«Qtexp(-t/T) D 0000
00 QODOO0O00O0TDO peaking time 0 0 O O Peaking time 0 Q0000000000
0000000000000 420ns0000000000000000000000

04400000000000000.084(C0021.11fCO000000000000000O
0000000000 Peaking time 1.4us 00000000000 1.2us0 TO 1.6us 0
0000000000000000000000000002ACO00000CO0000
Peaking time 0 1.4ys 0000 00000000000000000000000000
00000 VA-chipdOOO000 noise00000000000000 Peaking time O
0000000000

36 |

30 1

24 frietd
018 |
12 ¥
06t

2111
0.084

[0 4.4: Peaking time vs input chrge
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