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4.1 MPPC (Multi Pixel Photon Counter)
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e ASU (Active Sensor Unit)
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4.3 SPIROC2D
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Commen to the 36 | | 10-bit DAG | measurement
channels : 300ns/5 ps I

20 SPIROC &7 FuZ/ 8—}

20 X SPIROC D& % —2>® channel HIZE VT 7 Fu JIEROUEfTbNDE EZA5D 70y VKT
H2, 7FuZ8—=1ICiE channel Z &I Z N2 input DAC 23&# S 41, SiPM ICEINTS % high voltage
% channel Z L IZIRA 5.0V #ffic&, YA v E2EbLE LI EDHEICRS, A>TERLEZSEET 22007
AVvDORLZ7 I o THIEINS, D% Fast shaper & Discriminator 2°567% % U A =74 v &
2 D ® Slow shaper & 2 D 16-depth Switched Capacitor Array(SCA) D74 v iZmhins, FYAT—74
v ClZ %9, high gain preamp IC & > THIE X #17:455 ) fast shaper 12 & > T 15ns D shaping time THJE
PRI NG, ZDHBET v 2V THIED threshold DIEZEFEENBMZ % &, HI1&N 5, T threshold
Dfiilx 10-bit DAC I k> Tikd 5015, 7z, Slow shaper & SCA 22567% 2% 7 A ' CTl&, 25ns 75 175ns
@ shaping time TR I NS, ZDH%, + 7 v 7 &F—)L FHEIEIC X > T Slow shaper D EEED
;IN5, 220D 16-depth SCA ITIFEMERE L NIRFHERD 7 F v JEPIMREI LD,

432 SPIROC2D OF I #ILIN—k
SPIROC D 5#tAH L DBRICIIRDE I BAT Y TBH 5,
e Acquisition phase
e Conversion phase

e Readout phase
e Idle phase

Acquisition phase T, bunch crossing train @], 77— OINELTHILS, threshold ZiE X 2505k
2L, BAHERET IR 7 XE)~ KEERS7TFa 7A€ ) ETFVINRAEY MHFEE NS, KD bunch
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crossing 232K % E O P Y A —DHBEHYICEL v F 15, Conversion phase Tlx, SCAICEZA S N7 )1
TR TV I NEHZ NS, SCA ITE Z 6 117z 36(=channel £) DO ERIEHR & RFFEEHRDY column & 122
Inzdhid oz w, 2O L, 32 (7Fa 7 X€Y D column DO, , BAIIEHR & RHEHR T 16 [
30) O AD BuEBKRT 5, BMINLT—FIEAAL v AT ) THDS RAM ICA S, £ianikb 3 & SCA
WKWHOT = BREZ 6N, 8L AR E %, Readout phase Tlk, SPIROC 2375 5 token %32
FELS & RAM IIRESI NI T =32 ) 7 L) v 7 Tt S35, Idle phase (& ERLOBIEK T L %
iz, BHHEZIZ % phase TH 3,

H
ExtSigmaTh [0

Yo

. N
H |

- K
—r
= B

_.,‘I_.!_:.:a;n

o
5

T L

:::::

ValimGay
'alDimGrav 12 bits g 12

21 SPIROC 7 —#HA M L oLk

4.3.3 Link between DAQ and SPIROC
Eilo digital part TD 4> ? phase IZLLFDESFIC L o THEZI NS,

e DAQ 25 SPIROC ~DfE%

Start acquisition,  Start conversion,  Start readout, Reset, Clock
e SPIROC 75 DAQ ~DfE%

Chip saturation, End readout
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Start I I Start ,_I N
Acquisition Acquisition

Start / ,
Conversion_b

| |
Start
| I_I Conversion_b | /
Si |
tart l f | ‘I—I Start : | 1
| | !

Read-Out Read-Out

| |
| |
| |
| |

End | | |

| | End | | | '—l
1 I—L Read_Out ] | | T

Read_Out { | | i
| [ | |
1Acquisition, Conversion | Read-Out \Acquisition, Conversion | Read-Out
22 Acquisition phase D2 16column A3HE F X 23 Acquisition phase DIZ 16column 3¢~
SRANRE T THE 2856

NS DEFSHBUTDMEFIC L > TR I NS,

1. Reset
T RCOD digital part 7% Idle phase IZV 2y F 3N 3,
2. Start acquisition
Start acquisition signal @ rising edge 1 & - T Acquisition phase 2’Bl#aI N %, ZDEF DM,
Acquisition phase 27415, ZDFF D falling edge 1< & > T Acquisition phase 2’73 %,
3. Chip saturation
RD2DODINY =3 5,

e Acquisition phase D [IZ 16column 23 F & 22 WA (X 22) @ Acquisition phase 23& 7T L 7
#. SPIROC % & Chip saturation signal 231 %, Z D{E5 12 & > T Start conversion signal 23
HiC. Conversion phase 23pHE X 113,

e Acquisition phase D2 16column 23T X THEHF 284 (K 23) :SCA D7 F v T XAEY D
TRTHES>% Y A 27T SPIROC % 5 Chip saturation signal 2’15, ZDfEFICk->T
Acquisition phase 2347 L. Conversion phase 2SFE I 115,

4. Start conversion

5. Start readout
Chip saturation signal ® b L —1 ¥ 7' v ¢ Conversion phase 25 179 %, % D%, Start readout
signal ¢ Readout phase 23R I 415,

6. End readout
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4.3.4 10-bit DAC Discriminator MR8

Fast shaper signal Fast shaper signal

48 {72 threshold D &

\/7 i KB Dthreshold DAL E

Discri,signal Discri,signal
signal reference—— +
reference signal—{ =

24 10-bit DAC Discriminator o [ii#

7 8 78— MZEWT threshold DALIEZ Pesd 5 DD 10-bit DAC TH 3, LA L. SPIROC d 10-bit
DAC Discriminator Tld 2 /3L — ¥ 3 signal L BHEBFETHICH>TLES>TW S, 20K, M24 D
2D & 9 1T threshold DALIEDY ground & D b RICTRE I L5 OB TH 203, HERITIIK 24 DD X
912 threshold DAZEDS ground & H b TICHEHEI NS, DF hH, 5513 2 D threshold DZEZ THI> 72 b
DR EING, THUT XD ground IED / A4 RITHEKICZZ>TLE I, LAd>T, 1p.e2p.e. & ED/N
IBEEPS VYDA TH LD, TANZTI20ERH S,

4.3.5 Gain Select DR
4.4 Single MPPC Card

25 Single MPPC Card &> v 7'V % 4 70 MPPC

Single MPPC Card (&> v 7' V% 4 70 MPPC & ASU % ##Ht T % 72 & DHEM T, Single MPPC Card
POMONBFEE — 7Nk D v Ly 4 7D MPPC L3 Nns, oy —7 Ik hEmvEBED
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FHENL, L2L, 2OERWIr—70VEhEoIL ¥ ) 4 AR FHEINS, 18D Single MPPC Card
12D &K 32ch ® MPPC M T& %2, 240560 MPPCIZHMBICHD #1225 CE 272, FEofi- 7

MPPC ZERL, 252 LA TE 2,

26 SideMRD (f&ICf L 7-1R78)

—
-—_
—_
—_—
—
—_—
—_—
—
1 —

Single MPPC Card

27 SideMRD ¢ Single MPPC Card (bottom

module)

Side MRD TiZ 1 Bic2> %, & 6 (top module T 3 . bottom module T 3 ) MMFAINS, 2D
FHM1Z Side MRD THIS TSNS 728, Z41F T WAGASCI THINTEZT7 L A4 B MPPC L [H
FROBIEDATRETH 220, KETIE, Z DMEREFHHORTIRIC O WTBER S,

5 Single MPPC Card D$#ESHE
5.1 FHEIANEIEH
5.2 Dark noise MAIE

521
5.2.2

AEDEY NTYT

Noise rate

5.2.3 threshold MEWIC &S ADC 46

5.2.4 pedestal DIUEH LV MPPC @D Gain DINFDE
5.3 LED ZRAWEAIE

531 HAEDEY TPV
5.4 Side MRD Z B\ cFERKER

541 AEDEYNTZVT
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