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MRPC R =5 & 91 .

* MRPC: EFRPCX &3k

- ZAESR (100-250 um)

i

Pick up strips

<«— PCB (1.6mm)

External glass

-

LR, EREHE e
Fishing line Inner glass
(//

- HRESEK:
= RIRES[E MR S3FFE < 50 ps
© EERMWBE: > 95%
= EHIEK: float glass ~ 1kHz/cm”2 for, low-resistivity
glass ~ 70 kHz/cmA/2.

- VA=
= RHIC-STAR, LHC-ALICE and BES-IIl k4TH {a#R;M(TOF)
- B At{E#EE TOF-PET
- FHEZTHEK

T — ———————
e ——

Resistive paint
Mylar (0.17mm)

Honeycomb

MRPC Experiment: 0.104mm, 156kV/cm

~ Entries 1560
Mean 1605
Std Dev 24.06
¥2/ ndf 4989727
Constant 107.7 £34
Mean 1605 £ 0.7
Sigma 23.82 £ 047

M T4 T N L. Y RN PR r
1500 1550 1600 1650 1700 1750 1800
At [ps]



MRPC % B F %77 F1FW

e

- 55
i F AR
SN pad EH : XRESEHIREH

EHEAE:

* MRPC B FERE

Al ASIC + TDC
- Fi#% NINO ASIC : 8 B AR, ToT HiH
= BEME HPTDC / FPGA-TDC : time resolution < 25 ps
= 7£ CERN ALICE #1 RHIC STAR ¥ {EH
=EKEXS + B EEE
BT RFE: SCA ASIC
- BFE|EE : FPGAs/software #l88 % JH L
- W EFAZEG R (SoLID, EIC, Muon Tomography)

CPLLLII IS PILPIPIPOL IS IS LIS ELESIL IS

2mmx4mm

A
LT

NINO ASIC bonded to PCB

Fast amplifier

MRPC

Pulse sampling




FRIZHBEFFHE A

Ll B < - Bl FE AR
HEESR
- FE#R: £iEid ASIC iEH, FPGA ¥&IF0

. W B,

= ASIC & — PETIROC2B

= MRPC R~fX: 100x100 cm.

- FEHBIEHE : 2x2 cm FEiipad, &

= 32-ch #&HIAN, NEPERBTFILLE 2
« XFEMBEERFIEL, HENERE

2500 EHBIE. 40ps
* XA T 20kHz FHIEK, B jEl 2 HREFT . THRESEHIER-40 kHz
100 ps

el

- DAQ FIEt$hE S
" SFP ﬁﬁl[*&l[l{é\{?ﬁ.ﬁﬁ
- RS REER S




Petiroc I8

BRI : 32-ch

o] 32 @il TOT i

PO &R £R B¥ B8 7T B jE] S 24k
X ¥ 80Mbps HBiTEFHH
TDC B[ EIFEL 40ps

Y RNy

32 @ik

- B (e &
- BENE: RER

Y ¥

PN

: EEHES 40 fE

Th#EE: 6mW/ch

Common to the 32 channels

W

: OR32

*from Petiroc datasheet v2.5a

Channel 31 Time Measurement
R
Ch 0 \\ Outputs
Vth_time|  6-hit DAC Time to
Positivegr adjustment ﬂ RSlatch — amplitude A
negative converter
inout —
% e Ipa\ Time measurement ADC ramp
l/ — AAA— \ Data_out
pr ler 17
Al hold
WAL — S|
\_ + SCA :_E -
é Charge measurement ADC ram
[ ] o Charge Mégsurement

1 | oac

I &—o Multiplexed_charge

= w_dscri_charge

— Vth_charge J‘I—
Temp 10-bit Trl e LO iC
Bandgap sensor DAC TJoR32 99 5 OR32_charg
ADC ramp 8-bit delay bo>l( forhold  |hc |
generation

© OR32_time
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£ 1 hRaimEREELEIE

4 i PETIROC , 3 128 ch

- EH PCB & pad INERN B 1
- PCB{EHEEBAITZ (BHIRR pad)

IBF T ASIC BR B F{E S NEH Thek : e
PETIROC S AU, X EHEA -

[y = 0.0009x + 1.4697|

[y = 0.0009x + 1.4376|

* FEE

* Evaluation
«—Linear (FEE)
=——Linear (Evaluation)

0 200 400 600 800 1000
10bit DAC Time Threshold
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=By AR
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Function

Function
generato

SMA




S x4 v

8 35 32,65 33.74 32.69 33.40 3345 3241
ig 30
8 5
()
= . . .
= Time resolution across different
5) 185
L ol channels: 0=33.06+0.54 ps
.0_5)

5l

0

0 4 8 12 16 29
Channel Number

450

Mean time diff = 11.6 ns
400 [ RMS = 46.17 ps

ENESHR-WEAWRREY: 0

. 300
] 3 N > NED I -§250'
BE LML R LS = . Time resolution in multi-ch :
- ENESATES A HR B ) 77 AR 200

100

* WEARSA AN AR % 8 B B jE 2= 50

11.5997 11.5998 11.5999 11.6000 11.6001 11.6002 11.6003
Time Interval (i s)




- [NRE{ESEAN PETIROC

- AR S A%
« MR RG-S SRIMRPCES S B 8] 2

MRPC Signal

2 Jul 2
nnnnnn

THE%£E pad

100
_— Mean = -10.042 ns
80 ¢ B RMS =7.151ns
» u
=
2
@ 60t
©
g !
E
=)
=
20}
0 . ]
-30 -20 -10 0 10 20 30

Tima Intaruval ine)

Time differences between MRPC
and scintillator signals
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BRI F R

- FRBNIRIR, B8R 40 $i PETIROC
« R~J:110cm x 50cm, pad: 2cm x 2cm

= 48 x 25 /" pad [ MRPC (5

= PETIROC HH;Z[E Imad Laktineh (Lyon) $2{i
- BEIRt FPGA(7K325T) I URIZISFIAL IR R
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BTSRRI o

- DAQ: CERiRtREUE, PRIEE
- Tk sitce SHINES 4 —i

CLK

. {1 DATA |
CFG | . CFG % ! procEss |

ety Fanot plerd PETIROC ™) (" )
- EF Aurora UFC RISV ISR L x4 (o |
ADS9Z0 160MHz X4 CLK x40 MRPC Fanout
- BiimtR: 2 /., L MRPC (S | S Readout —
X4 W FEB DAQ
N SPl T
= FPGA iCSFN4LIE PETIROC E0dE, 1=l FEB SFps oa
Sz_il 40MHz X1 DATA HEREE ‘ Fiber Bzl
= 7R FEB 80 i PETIROC YRS 40 Lane o
L ____________________ | . )
= 10G SFP+ {gﬁﬁﬁ%ﬁﬁ AD9528 EPETIROCE PETIROC e \ )

B T IST et A me Y | @ @ """"" TCP
_______ V.o
: ' Aurora
TIMER SLOW i RBCP\ ! )
40MHz contROL P v G
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g ﬁ%ﬁiﬂsaﬁ S HI%iER
- BREBH, XTXEazlE
- IEf£5 MRPC BXifFillizt

S-Curve before Calibration

trigger rate

1 L L L 1 L
260 280 300 320 340 360 380 400 420 440
time threshold

S-Curve after Calibration

trigger rate

1 Il Il Il 1 L
260 280 300 320 340 360 380 400 420 440
time threshold
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= MRPC X F 144 RPC XiEH B FR i ElEMERYE TESEXR
- XAEETHNEN pad EE AR, XFESEHX
* PETIROC2B HHEZ®BiE. S E2HEFRFAERNIRXAEE MRPC 55

+ %t PETIROC2B 47 T ¥R AT S R KA R

- WY 2 B4 40 Ei PETIROC2B & K. R~ 110cm*50cm ByaTasiE 4k, &4 8 E 181
DAQ &%, AT —EBETEH 1m*1m AEFR MRPC B8 FEHHE4

- ZIE T AUimE F#A PETIROC &5 f S #i%k, IE#ES MRPC BAEMIR




Thank you for your attention
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backup: ASIC &

S

ﬂ[\ m
Mainstream MRPC Readout ASICs Mapping of the OMEGA ASIC Family
Channels / |Architecture |Built-in [Max Event |Key Strengths & ASIC Channel | Primary Built-in Taraet Sensor | K€Y Comparison vs.
ASIC Name Chip Type TDC/ADC |Rate Best Use Cases Name s Focus TDC / ADC g Petiroc 2B
Extreme time Time and Baseline Scheme.
Analog ) resolution 10 ps. Petiroc 2B | 32 Charae Yes / Yes SiPM / Fast Balanced high-density,
NINO (CERN) |8 Frontend No High Benchmark for sOC < MRPC picosecond timing, and
Strip TOF. low power.
Anal U'tfal;_*l‘_ifhfrate High Lacks built-in TDC.
nalog capability for -
PADI (GSI) 8 No 1MHz ; . . . : Only outputs fast
Frontend hlgh-lumlnosny Citiroc 1A | 32 (P:chrlsgan No / Yes SiPM / MPPC trigger for external
colliders (CBM) g dlgltlzatlon
Selected Scheme.
Petiroc 2B Integrated Ultra-low power 6 : : : :
32 Yes 40kHz . Multi- . . Higher density, wider
(OMEGA) SOC mW/ch, high Triroc 64 /32 | Modal Yes / Yes gliﬁr/nglpdar charge dynamic range,
density Imaging y supports bipolar inputs.
Maximum channel
TOFPET 2 Integrated density, dual-
(PETsys) 64 soc Yes 480kHz 14y eshold _ _ Large analog memory
triggering. Spiroc 2E | 36 Calorimetr |\ / Yes SiPM / (16 depths), but time
y (ILC) Calorimeter resolution is too slow
8.5 - 10 GSPS. Best (ns-|eve|)_
SAMPIC 16 Waveform - Yes Medium for Al-driven
(CEA/CNRS) based TDC Muon
Tomography.




	幻灯片 1: 大面积MRPC高颗粒度高时间精度读出电子学系统设计
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5: Petiroc 介绍
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14: 总结
	幻灯片 15
	幻灯片 16


  𝜎 = 43 . 3 7 ± 2 . 08   ps

