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. ntE—L > 2x107/spill (FERIC LT TR L)
- KE—LA > 5x108/spill
- ERRE(ICE D SEHas & st UL
- E10, EO7 : SSD + APV

- E13, EO3 : Hyperball (Ge array) + ORTEC AD413A
- E40, E/O : FiberTracker + VME-EASIROC

- BE42 - HypTPC + GET BT LHZNFNICEAHEUICIE
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mHERE F v XRILE

Detector Channel Readout
Trigger counters 100~200 CAEN V792 + HUL LRTDC/HRTDC
Fiber trackers ~400 TCP EASIROC
Drift chambers ~2000 HUL MHTDC
SSD 12000 APV25 + APVDAQ
CATCH (CFT) 49600 VME EASIROC
Hyperball X <100 ORTEC AD413A + HUL LRTDC
Hyp TPC 5768 GET (AsAd + CoBo)
AFT 1800 VME EASIROC

LEPS-TPC 1404 to be detemined
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s RBELICHRITIEESETHERL (ENSIT>EE>TWVWSI &)
o« LAY—REIEHNS DIRANC K > T Busy %= F£4 NE
E19 — EOb : 350 us (TKO A/D)
EQ7 — - 110 ys (VME access)
E40 — - 20 us (Multi-event buffer{t)

ADC : CAEN V792 (CBLT) H®E&mHaslicBEULT
TDC : HUL-TDC/EASIROC S®UIESLKIZFZDEBRTERLZD
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J-PARC E40 TOF—4% UVE

. 20M/spill DarE—LZ{ER U YIET — 5 EUE5E

- Trigger

« Level 1 :25.5 k/splll KUH—M 10k D514 &L ULTH

« Level 2:9-10 k/spill (60% rejected) I BE. xv NT—sEFICEET 3
+ Dead time OSDBMENFEL.

» Runm : 20 s (fast clear : 4 us) DAQMREKIEICEE UT:

- DAQ eff. : 85-90%
» Data size

» 400 Mbps In local network (CAT 7:10GbE)
.« 73 GB/hr ([ E#8)
« 160 Mbps (K1.8 - KEKCC)
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- HUL (Hadron Universal Logic)
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TOF 2{4:. 4 : Extraline o P : . Other-Coini Other-Coinl PS ' ' ' !
: : i Do : . Extraline PS o
- : : HIH HE- : Extraline 3 o ‘

LC-OR LC-OR - e e E :H:\(BHZ:\\K) / (BH2-0, K) éRPS o b3 s 05 e ‘s
: f IOE- : P HBLYAX g Y
P oopyyr  JTOF-HT P (BH2-Beam, TOF) } : m i P BH2KOr BH2_K_Or_PS
: I : : . : ! ' |(BH2-0, K
: Others : ) : : Spill Gate e Extraline PS 2 BH2-0 | ( )
E Oth + E E H — : 1 | )
: o 5 ers 1 : : :(BHZ_O’ K§8H2 0.0 .
H i : : — . + ! .
P SpillGate 1 Gate o : 5 ! Kescat!id % | 1%8 :
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Clock Clock : : : : HLEB 0D Clockpe . SG L :(BH2-0, K)

R : : = BB D Clock "OR
Reserve p —CIE SW2:DIP6 : Reserve 2 :
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@E%EE%— @ ‘B soomv e B oy © 'Sllm'n'u"rz o G-:u]n:f»"a‘z ““loons 13,0065/
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000 po
OR [ Fixed Delay Viode

Slope

Signal trance to LVDS or ECL and into HUL and concidence with mpe | souce | coupting ) SR || _tevel, NERT

& Holdo
Edge detector (one shot) . Pulse width change to 15ns

| 400MHz clock.A above block diagram is description contents of HUL :
Delay Pulse width change to 100ns Trlgger MOdUle FPGA @ @Experloments

Delay & Pulse width moderator (PWM) ->De|ay 25~40nS We used prObe pOintS due to

->Pulse width 2.5~80ns. : " :
~Prescale factor 1/1~1/224. adjust timing of each signals.

Bit pattern selector (Coincidence) —>SW|Ch |S S|gna| On/Oﬁ And We made trigger Signal.

S ->BitPattern Selector can select signal on/off/veto. A diagram above is one of it.
Switch ->Probe point that we can select and see signals from NIMOUT1~4ch

Preset scaler
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» EO3 : Hyperball-X
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HypTPC w/GET O 7 —% IRE VX T L

TPC
5768
Pads

I C & Mean features & Main features for the readout
| CoBo —F : . 20MES + Input current polarity: positive or negative * Address of the hit channel(s)

— : ' - )

AsAd —'—H . ' HDD | 64 (72) analog channels * 3 readout modes:
25 MHz! | GbE 0 GPE N I pp| ¢ 4 charge ranges/channel: 120 fC, 240 fC, 1 pC & 10 pc  All, hit or specific channels

: MCH = I 16 peaking time values: 50 ns(100 ns) to 1(2) ps ;ri:;ee??:i't]gds :\;)mber of analog cells /

o ASAd : ,I CoBo —» 'Ly HoD 512 (511) analog memory cells / channel
: :DAQ - Fsampling: 1 MHz to 100 MHz; Fread: 25(20) MHz . Possibility to bypass the internal CSA
. | MuTanT : IEEE T ' Auto triggering : discriminator + threshold (DAC) and to enter directly into the filter or
: nWTCA crate, Multiplicity signal: analog OR of the 72 discri. outputs SCA inputs

******* - pibacae,

h AsAd Readout —

CoBo<n> |
Clocks

CoBo <t

Clocks
processing

B e ° o external 12-bit ADC
512 cells | — [ADS6422]

(O suppress)

Additional data
processing

Network
transfer

. TESTh & A MNAG“ 3
Mode cK

In Tes ial Interface



HypTPC w/GET O 7 —% IRE VX T L

Assuming 10-beam backgrounds per 1 signal in 106 beam/spill with 10 ps drift time,
average multiplicity is simulated to be less than 10 hits/AGET.

Multiplicity : 10 + 2(noise) /AGET
Readout cells : 512
ADC readout rate : 25 MHz (40 ns)

512 cells x 40 ns x 12 ch = 246 ys / event

sHAlY 27 LT £2020@J-PARC

14



DAQRIZEDRESH D

. L1 : 3k/spill (=2s), w/o L2 Fast clear function

i 1. 1" level trigger (JL1) =LO

= =T72% .

€ff 1 + 3k/2 % 250 ¢ Toay” 2. Stop Sampling
AN
- L1 3k/8pi|l, L2 Zk/Spi” f\drifttimemops)
ff 1 19 ¢ ; E - S,U 3-a. 2" level trigger (JL2) (record event)
ej] — = : U
I + 2k/2 % 250 + 1k/2 x 30 ) _— . ADC with JL2

ADC (250us)

______ :L____-----__;l,_-----_-__---_-___---------- 3-b. 2" level clear (JC2) (reject event)

+ L1 : 3k/spill, L2 : Tk/spill e

i Stop ADC, restart sampling
1

T 1+ 1k/2 %250 + 2k/2 %30 86% EFRICIE 80% Hi=O M I—ILH?
Yo7V oA X =% EETABEREFE

eff
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- EBEICEHN GRS, EUBSNHKEWVNWT EICASADNTSELTOFHESH T EEHIELE
5. IaE
« T—HHAIANKEV, XY NT—UFE
- 8 Cobos h'&3&t 8 Gbps ZER (O—HILT+« X7 ADEZAH(RAID)IFOK)
. ERICIEEME AL A TR EERT 5L 3 Gbps < 5L\ 7

- HE-DOLKIEEADODXRY NT—UFmBZREMOE—LT 1 VigE & EHHE
- POY 7Ly ay
- Partial readout mode : B{ELLTOH Y FIL U BWF v U RILIET—F ZETHS
- Zero suppression mode : BIELITDH >V TI)ILZIETH
- EDRESELLKT—YZERTZE D KRME
- HDDAQ & DR
» AY(E MTM/RM YA FLICHAIAATARY N5 T ZDIiFT=W\WhS, IFIK Busy sharing @+

ZmULTLE
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« EASIROC, HUL NOEZ\ZAMIFIFETT

+ J-PARC E40 [C&HWT

Busy time : 20us, DAQ eff. : ~90% TOh 7 —% BF & ZERK

 SEWFRDEEER EO3/E42 [TXF9 % XEFIRR

+ T TICHDIEENDEDFEZD (ABIEHAXDEW)

+ HypTPC/GET EiA EDBIWVWTWVWSED, RS FES L THENE
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