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* high-p beam line
- J-PARC MR%*5 1R[GF-E— L D—i 2B h 1§

- proton : Max. 30 GeV - 1010 /sec
* Key words

- High precision

- High statistics
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K16 Spectrometer

Beam
- proton, high intensity (~101°Hz)
Target
=€ G P -CH>
GEM tracker
- tracking detector
- mass resolution ~ 5 MeV /c2
Hadron Blind Detector
- electron identification
- hadron rejection factor ~ 100
- efficiency ~ 70%
Lead Glass
- electron identification

- hadron rejection factor ~ 20
- efficiency ~ 90%
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DAQ & Trigger system
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* Level-1 trigger

~1000ch
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—yp Data flow

—» Trigger primitive

<€— L1-trigger, global clock
<€ slow clontrol

GTR/HBD FEM
SRS-ADC/FEC

trigger
decision
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record waveform with ZS

trigger/clock
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<45kB/event
1-2k trigger/spill
~660MB/ spill
Y (ave. 110MB/sec)

. S——
> DAQ PCs

network switch

- GTR300 (624 ch) x HBD(936 ch) x LG(988 ch) Dtrigger segment?3

coincidence

- efe-Dopening angle > 60°



T'rigger system of GEM Tracker

o ZRGHHE T3 FITGEM TrackerD Trigger system!ZPd 5 € 2 —)LIZ DWW CEET

- ASIC for GEM Tracker
- Trigger board
- Trigger Merger Board (TRG-MRG)



GEM Tracker
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Trigger of GEM Tracker

CathodefHll (3172 H GEM foﬂ@%f J) 75> 61’

=21k

Electronics

trig.

e Tracker® MY H—ICERINAZ L

- Rough tracking

- High counting rate (~ Max. 1IMHz)
NPSYIN

- Large detector capacitance |2 ¥k

VY5

30cr

» 300mmx300mm GEM foil % 2457l
- counting rate % Ji 4>
- detector capacitance %z Ji

» New ASD ASICZ% (i8¢
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ASICIZ T % B
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* ASICO{R/ £ A1k

e trigger® chifn %Y : 624ch
7V 7 v 7H— FD/HhRIL

ASICO ZRERE - {15k
- KRR AEREISHID : Cher =2 nF (GEM 1 segmentd 72 D))
> strip?PD Cget = 50 pF
- SEHEEE : 6ch/chip (HEE 11T X 2 HlIR)
- W§iE : Amp, Shaper, and Discrim.

- Analog pulse width : 200 ns (shaper time constant = 25 ns)
- 10fCOMHZ[DFEF I LTS/N ~3

- ThresholdZ #5872 5 &-chifillffl T %
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Preamp&PZC

ASIC DR
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ASICD |n| #5 5% 5

e schematicD> I a2l —>avzZELE3

- i@‘?fgm%f‘gaim pulse width

- noise DR Z I

- slow control Cregister|ZfHZ 3 Z 1A % >
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Chip test (analog
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Digital control (SLOW)

Tek Stop _
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T'rigger board

e T A FA— FTASICOM:RE % HEZ

- Analog part (waveform, noise and gain)
- Digital part (register control, output)
* GEM TrackerZE#(1Z D 7% {"Trigger board Z Gl f:

- KEL-XSL connector (fif [E]gif 7 — 77 L)

- LVDS driver
e Trigger board!Z b AJTHBIC

FIRBGIEFF D 2y F 91 nF2 27 TWn 3
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1 CECH
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Trigger board Dnoisefti]
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ASIC v2 & test board v2
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GEM Tracker & DE&fcT A K
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Noise Level

e o=1mV PR 0=3.5mV
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ENC ~35 (mV) / 3.2 (mV/fC) / 1.6x104 (fC) = 7000
Minimum charge : 6 electrons (seeds) x 10000 (effective gain) = 60000
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Trigger Merger Board (TRG-MRG)

24ch/card

.

‘ ‘ LVDS Reoeim‘

SEchFMC

MUX

DEMUX FMC x2

l TDC FPGA
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LAN F | ’ah;&"m trigger,clock UF

V14
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'from PC

o TRG-MRG D #EifE

- LVDSZ HL D iA#A ., FPGANIZ

e
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- Belle-II UT3 (trigger decision module)ICTDCT — ¥ % fmi#GiEfS TiE(E
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it

ASICV2 7T A b A — F & TRG-MRGD £&5%5¢

HHE—F

NIM OUT

GTR Power PC
ASIC v2 HES :
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LVDS | | |
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Position

Wavelorm XY Display
Display on

\On| oOff

12m flat cable

e TRG-MRG board D FEMET A k

- FPGAUN DA 3 DENE 2 HER T
- Firmware : ASIC 6ch73 D ALL OR & ¥ D1ch®DOUT level Z NIM OUTTHL H Hi 9

o ASICOLVDSSFAFA— FZEL TBAR— FDOFPGA E Tt T\ 5 Z & ZHER
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Summary

» J-PARC E16 35

- J-PARC high-p beam line
- mass spectra of vector mesons in nuclei

« 2R Dtrigger system
- GEM Tracker, HBD, LGDtrigger segment? 3 coincidence

» Trigger system of GEM Tracker
- ASIC
» analog (noise level, conversion gain, pulse width), digital) 5 D {£§

» GEM Tracker & DT A b (noiseiHifi, #%iF Dsignal)

- Trigger Merger Board
» ASICO® > 7 h— F & DEEfHT A b
» He DT A b

» TDC firmware

& 7 fifE o
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Outlook

ASIC

- v2 Trigger board ® 41}

- FHH{## or Beam Ttrigger efficiency D il
HBDH ASICDR&D
TRG-MRG

- TDC firmware® 7732 7
- ASICDslow control HFPGA D firmware[ 7
- UT3 & DEERET A b

Trigger Decision
- Trigger decision logic?® [ ¥E

o[ D &=L - M ERAE
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