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Primary authors: Mr WANG, Ke (Institute of high energy physics, CAS); Ms LI XIAN, Xian (55 H
FIT); Mr CAO, Xuelei (Institute of High Energy Physics, Chinese Academy of Science); Ms BAQO, Ziyu
(Institute of High Energy Physics, Chinese Academy of Science)
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Contribution ID: 1 Type: not specified

Novel guard ring system design and implementation

for detector dicing edge protection and reduced dead
area

A new guard system has been proposed based on the experience of the development of Si Mini-
Pad detectors. The new GR system is a multi-guard-ring system with segmented n+ implants
between them to prevent the punch-through of electric field through the GR’ s to reach the detector
dicing edge. 2D processing and device simulations have shown that with this new GR system,
one achieve 1) punch-through protection, 2) reduction of detector dead space, 3) it is detector
manufacture/foundry independent regarding the SiO2 property, and 4) it can increase the detector
radiation tolerance to a few times of Mrads. Simulations have shown that in the new GR system, the
maximum electric field near the GR edges can be reduced by more than a factor of two, and the dead
area can be reduced in the order. Further simulations will be performed to obtain optimum design
in terms of n+ segmentation geometry, n+ dose, GR widths and numbers. The next engineering
run of the Mini-pad detectors with the improved GR system is underway in the detector foundry,
and test results will also presented.

Primary authors: KUANG, Fenglan (#fl{% K=%); Prof. LI, Zheng (Xiangtan University)

Presenter: Prof. LI, Zheng (Xiangtan University)
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Contribution ID: 2 Type: not specified

Development of SPIROC2b-based multi-channel
front-end electronics for SiPM array

As an emerging silicon detector, SiPM has the characteristics of high sensitivity, small size, low
bias voltage and insensitivity to magnetic field. Widely used in medical imaging, particle detection,
light detection and other fields. For PFA-supported calorimeter like ECAL in CEPC, SiPMs often
form an array with scintillators to form a dense array of detectors. Therefore, it puts forward
low power consumption, high integration, large dynamic range and time measurement capability
for readout electronics. In this work, we design and implemented a front-end electronics whose
electronics part is integrated with detector part on the same board and which has 144 channels
are integrated in the 20cm x 20cm sensitive area. The results of electronic test indicate that the
front-end electronics achieved dynamic range from 62fC —300pC for charge and time measurement
resolution of 200ps. In addition, a cosmic ray detection experiment was done on this front-end
electronics, which successfully separated MIPs from pedestal.

Summary

In this work, a SPIROC2b-based front-end electronics for 144 channels of SiPM readout is designed
and implemented. Some electronics and cosmic ray tested have been done and show that the
electronics works well.

Primary author: #X, H % (University of Science and Technology of China)

Co-authors: i, = . (University of Science and Technology of China); 4=, Wi (4 [E Rl
ARIFERYFLR); Dr #, % F (University of Science and Technology of China); Prof. X, 7t
(University of Science and Technology of China); Prof. XI|, #{# (University of Science and Technology
of China)

July 4, 2025 Page 3



55 )i K% ... / Report of Contributions FIXF CEPC iR =K M 4 JadePix ...
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Primary authors: Dr ZHU, Hongbo (IHEP); Mr WANG, Ke (Institute of high energy physics,
CAS); SHI, Xin (IHEP); Prof. LIU, Zhen-an (IHEP); Ms WANGNA@IHEP.AC.CN, na (IHEP); [, &
(FiBERN); Dr 5K, i (IHEP)

July 4, 2025 Page 4



55 A 5E ... / Report of Contributions B A TR 20t i ALPIDE 1 )5 ...
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Primary author: Dr #}, %57 (University of Science and Technology of China)

Co-authors: Mr LIU, Jun (Central China Normal University); 4, /& & (University of Science and
Technology of China); Prof. Xl|, ##¢ (University of Science and Technology of China)
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Primary author: Ms LIU, Manwen (Ph.D)

Co-author: Prof. LI, Zheng (professor)
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Primary authors: Mr GUO, ginwen (School of Materials Science and Engineering, Xiangtan Uni-

versity Xiangtan); Mr LI, zheng (School of Materials Science and Engineering, Xiangtan University
Xiangtan)
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Primary author: KUANG, Fenglan (7 K2)

Co-authors: ZHAO, Jun (N); X, 2 (); Prof. 25, 1F (5 BEFD)
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Primary author: XIN, Xiaodong (7 K2%)

Co-author: Prof. Z= IF (& 6EHT)
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ERA TR ERRNEN =SB SRR

AR T — AT A R A AR AR #8 (CSED, Closed Shell-Electrode Detector) f) B & 2\
2B ML 3R #5—(ISED, Interleaved Shell-Electrode Detector, H[E % 1] #21201721077852.6),
TH A 93 BE X R HRE g FE AT BRI . AR SOREXT ISED i et B A TR e . AL
SILVACO TCAD T HXJ ISED HRLA#ARFEIAT T =4Efiqll, AR B o0 1. few]
ARSI “HAEFIE” o, ISED HikEr 78 iG] ARFEIXIE CSED Hii—2f:. I
H.ISED Hycrh Az 5 72 B sl 5 | A B B RE RS T 02 55/ N, I HAR A3 DX AR Jy T B
JCHBP R b ASCEX M SR AR R A, gk, VI C-V Rttty
TR, FaEH TER.

Summary
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Primary author: Ms YA, Zhang (XiangTan University)

Co-authors: Prof. ZHENG, Li (Xiangtan University); Mr CHUAN, Liao (Xiangtan University)
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Primary author: Mr SHUNMAO, lu (I K2%)

Co-authors: Prof. ZHENG, Li (xiangtanuniversity); Mr CHUAN, Liao (xiangtan university)
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Primary author: Mr MA, Kuo (il{E K2)

Co-authors: Mr LIAO, Chuan (JHIJE K2#); Mr LI, Zheng (HE )
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BRI BEA FE o FRATIME D RS F 07 EL 4R (Sentaurus TCAD) XA L
FRAE RS . TSI AT T . SRS R MR X, S
FPFT M EER R IR A8 EU R T RER R IR A8 B2 NI AL

Primary author: Mr f, 5% GHE =R EHRL2E 5 TARE2#BE)
Co-authors: Mr J, 58 (HITEK2); Prof. 2%, IE (M K2#); Mr 55, 25 3C (M K25)
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Summary

TEF REVI RIS T, ARSI AR AR R 0 — B ATFE ET (ER TSR PR 5 AR 1Y
BRI, FLAEBIT ISR G 00 B O B . AR S PE R M AR ) (R4 D) X BB 42
iz ] TCAD g5 LRI T BRI R S5H 28 rp e B AR o = 4 VA Rl B AR AR T 48 254 T T
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Primary author: Mr LIAO, Chuan (Xiangtan University)
Co-author: Prof. LI, Zheng (Xiangtan University)

Presenters: Mr LIAO, Chuan (Xiangtan University); Prof. LI, Zheng (Xiangtan University)
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InP B & F R R —FiRE FHHE NS

N1 SEBR ERAE TR B I, FATER T T InP/InGaAsP APRHA R R85 BOLER
R A U T OSSR IS 5o T il # 4% 55 Fabry-Parot J0tAR 14 s 1 345
P, RS M g T A SCBUR RIS 2 R AR RS, PR s PHZ S 60 Q. FRIE:
TE-3 V Sl LR, B FEALIR T 10 A, C BB b JE KT 0.4 mA/mW, -3-dB 4 5 KT+ 10
GHz, ftifnf i ik T 26 mA.

Primary author: Dr CHEN, Guangcan (Key Laboratory of Semiconductor Materials Science, Insti-
tute of Semiconductors, Chinese Academy of Sciences)

Co-authors: Prof. LU, Dan (Key Laboratory of Semiconductor Materials Science, Institute of Semi-
conductors, Chinese Academy of Sciences); Dr WANG, Huan (Key Laboratory of Semiconductor Mate-
rials Science, Institute of Semiconductors, Chinese Academy of Sciences); Prof. ZHAO, Lingjuan (Key
Laboratory of Semiconductor Materials Science, Institute of Semiconductors, Chinese Academy of Sci-
ences); Dr GUO, Lu (Key Laboratory of Semiconductor Materials Science, Institute of Semiconductors,
Chinese Academy of Sciences); Dr ZHAO, Wu (Key Laboratory of Semiconductor Materials Science,
Institute of Semiconductors, Chinese Academy of Sciences)

Presenter: Dr CHEN, Guangcan (Key Laboratory of Semiconductor Materials Science, Institute of
Semiconductors, Chinese Academy of Sciences)
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Primary author: Mr WANG, siyuan (7 K2)

Co-author: Prof. 2=, IF (& 6EFT)
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Contribution ID: 16 Type: not specified

New radiation hard 3D-Trench electrode detector
using low resistivity N-type silicon bulk material

Space Charge Sign Inversion(SCSI) fluences (¢) of detectors using various low resistivity N-type
Silicon bulk material have been calculated. For a given value of (N) in set of 5.00x1013, 1.00x1014,
5.00x1014, 1.00x1015 neq/cm2 (neq:1 MeV neutron equivalent), we used the the oretical calculated
full depletion voltage for 3D-Trench electrode detector (V) to determination the corresponding
electrode spacing (L). By setting V(<200V) to get the corresponding electrode spacing. Follow-
ing, the Silvaco TCAD is used to study various properties of the detector, using various L values.
Simulated detector electrical properties include detector electric potential , electric field, electron
concentration, full depletion voltage, leakage current, and capacitance.

Summary

As an example, for a 3D-Trench electrode silicon detector with an initial doping concentration of
N=11014cm2, the calculated SCSI fluence is = 1.141015neq/cm2. If we chose an electrode spac-
ing of L=50um for this detector, then the detector will not not reach SCSI up to a fluence of
1.141015neq/cm2 and the detector full depletion voltage is 134 V according to our calculation. This
detector will be therefore radiation hard up to 1.141015neq/cm2 under a working bias voltage of 134
V. Full 3D TCAD simulations have shown that, for the 3D-Trench electrode silicon detector with
an initial doping concentration of N=1"1014cm2, and an electrode spacing of L=50pm, the detector
is fully depleted under a bias of 134 V, in excellent agreement with our calculations. Similar works
have been done for detectors with other initial doping concentrations.

Primary author: Ms LIU, Meiping (Xiangtan University)
Co-author: Prof. LI, Zheng (Xiangtan University)

Presenter: Ms LIU, Meiping (Xiangtan University)
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Contribution ID: 17 Type: not specified

— 2 R R M AR 28R 5t

PR AR R B 1 Yl TE R AR R T R, 20t R T AR BRI, A BRI B
ARG . XL A BRI RREE ] FR P, G L A S5 [
W, AT LB A AR iR, TCIRIETHE T O T RRDRAZMERT, A SCRR R T — ol 4R A
— I TE A RU R R AR i o SRR NI TR A R PR EL R B, W DA ER R,
G B LA A LB ISR« TR A T A3 1) i AL FE e L YRR FL B R
SR LU L B ) T H e O TN R TR, R AR B B S T RR A L
JITHE A 1 LB SR 0.250m T FI AR IE CMOS L2858 St TEI A 480pm X 153um . JHFERY
FRASHUAL N 250 A SRR DUEKAEHTN 2mA.

Primary author: F, 4 (/5L Tl K2)
Co-authors: WEI, Xiaomin (N); Prof. #f, 7k A" (P54t Tk K2%); Prof. K5, #& (FHJL kK

)

Presenter: T, {F (Pt Tl K2%)
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BN PMOS FIETHHFRER BRI R

PR —Fhf A, MOSFET #YIS{E FL HE X BRI AT S DI X 2, [l ARt
SAU M 2 I LT R B TR 4 2 7 MR K e Rt 2 B R BE A 55 2N 2 . 7E PMOS F5] &1 1) 2
236, WARER . ShEREET, IREEARRMZACTEE . b, MREEAME BRI &

SRS WEPWBJiﬁf%*ﬁﬂ%*Ai%%%&ﬁﬁ%ﬁ FI RiE [ 4 4 PMOS
FURTHOR PR “FEE RO, R R TARRR, FRATHEAT ATEAR S I &
AL ARMER T FO MR LR RV A R Y PMOSFET B HEL R A AE Ak HIX P i A R R
P, ARG A 2R A 2 AR IR 2 P R BRI 1 R R REOR R BRI .
I, B AR BEOR Y T POMS F T HITERE, s K BRI B4 A5 e i) e S A5
JOAE

ABIFFER A 2 AR BRI AR 1E-25°C 7 55°C JER Nk -25°C. 0°C, &, +55°C
X 4 AMEE R AT AT K PMOS 45 A% -5V (2% HLU (EL AR & PMOS & TARAEIH
FLK), AR AR (E A 0.5V 2-12V, FEA NIRRT J5 30min Jo, I H PR AL AR
HUR(E. BRIy 4 MR, ARIEITAFEIRY 4 AR -V &R — 50X
], P EARIERY, BE F R R LN

Primary author: Mrs )\, fy (R =2Be S B SR BFTE )
Presenter: Mrs Fhiffh, 70 (FE Bl BE BT smERAL 5 ARBFST )
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Si-PIN 0098 FREIGE PS5 4 B AR IR EH ASIC 58
it S RETF i

BRSBTS AT TR T R R O e e i 1 R ASIC T RR SR, 8T —Rh i 1)
Si-PIN F0 1 B AR 75 . AR IIAE AN v B w12 1 & R UL (ASIC) A BETH o
AR, R T 1% ASIC FTEREMNRSE S . % ASIC A4% VYA~ HAG B0 101 AL 1 i 5
BEANIEE AR A REUIORAS . A PIEBSUEAS . f i Ghas . WIS AR et .
N7 MCU 53, % ASIC R IARHERY 12C $2 O3 A7 ge b T R I B . AR IR FEA
THECRZEMR, X ASIC FEFTRME RS B i M B R AU, A SO 80 e ey (ENC) A
BATTINE, A TR AL BT 5k . R 0.35pum CMOS IR & 55 T 23t 7 —
PR R, 2ot RN 2.4 mm=2.4 mm, JUAEERATT - f AT 0.2fC T 15fC, SFRL
WS LR R 139 e-+ 19 e-/pF, TNFEZN 1.25mW/liE , FOKITECE L IMCount/s, {4
RERW], BT ASIC REAEALAF M L f 7~ AR BT R TR K, FFRER ] T HARAR SR I 5
ARG

Summary

N4 BT NARETE (EPD) @ TR, A% BRI A RHE 2 s ) 4 S & AU
B X PHEA v FHERRE R TEETE keV 5| MeV Z (8], ZANESH0 TR R 2 B S A% 4 5]
FEAER RS S A TR, SRS AT RSO A 0 R SRR B . — R Si-PIN
PRI ASERMACRE SR, LA keV 19 X T2k, T EPD & —F el st i e i 485 ik 5
INRGT R IR H K J ) 8 . A T SEBURME 7S | IRThFE . /MATR, Tl & 4R
L (ASIC) B2k H Si-PIN $RIZR M IR S . FEZMN S, TR R
keV JTERRE RG> PER,, TIRE/NT 2 mW/AlTE RWTRERI/N) MO, ASIC (4RI R
Hifif (ENC) FFZ/NT 100 e- (rms). [AlH}, 52 KLY 106 TR, XX} ASIC it
B ANE R FEASr, AT T — Pt i BA Eler B2 moR il e L ) D E
Hism L ASIC & it 73k, &M TV Si-PIN U2 . ARG E 1 iR, 3% H
JE -y (DAC) i, Hom AS ey 12C S0 ELE . B THRER R AN
20 pF, Y5 XM AE JEA T T AN A4k . ASIC JEZR A TSMC 0.35pm JR A {55 CMOS T. 255,
IEAEM

Hilsim ASIC Z544 Je H AR - Bt R FELBE S5 A 1A 2 o o B R DO E2 38 T PR K AT A1
B A B . AEFRAS BRI, SR T QA REUEORAS (CSA). B IRIERSIER .
tHEE s . AR DAC SF LAV B un F I . $E T —Fh B A SR FNES T PMOS i
AZY CSA VENHIE R AS . CSA [ A5 Si-PIN A I #81% PHB A Rl A Al 1 . A RIS
B4R CR-RC JEI A L, 24 /2 Sallen-Key (SK) AGGHEHUEIE RS MUY A8 IEAE T [H]
R 250 ghED . B GEE B B AR R = O0m r HER AR SR, ARETHLEZY S S mV, [
B A1 I L R R T R-2R 4R PSS 6 17 DAC Fil B . SR E LN 20pA XRS5
18 TR AR RBEARTIFE . A8 T ) I 0L P A P s =X, 0 R A 5 P 3
AN o L IR, PR ISl P Y R B T B S LR A . RS ASIC R I PR AR 2 40
fie MeAh, RHTH/EREE , 2F1EeeH 2CH#: OHE, F ASIC ERL T 12C MEEH L.
MR A ENC fif: HARDIAERN ST HCE T IR 7S 3 110 T Brd th i) ASIC SReijd @ il H 3k
BT FERLBEIRTTZ B e T T ENC 25, 25 18T ok FARINIES . ASCIUL R s R H U5 T e R
Ba i E A ENC 5 e, (FEZ5RNE 3 fin, 45 T ENC (Z §l) 5gERE (X i) Al
BgR s (Y &) pBRMerE K. @ (i B AR T, BRI 7S 25 14k 250ns 9 BUE B
], i AARAE R W/L Hh 2000pm/0.4pm. CSA. CR-RC TR HI SK I 4 ) fim B FEL IR 73
A 200pA . 50pA T 20pA,
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R PEREIN R 5 P-4 . 7E 0.35um 3.3V CMOS T 25 s i I 5281 T Hifsif ASIC (#4424 SEN-
SROC 12)., {EV%ts F b, A5 DU . P dummy SR, R LA . 4 B oL B A
RCEOHEKE., AR 24 2K x24 22K, (0GR BHE K 4 fra. i) PCB &
e 5 fros . ASIC IEFEMN o B R W R TE R 6 FIE 7 Hr o H AJEIEI 292k 0.2fC ~
15fC, MIEHHEIZ N 250ns, ENC 4 139 e- + 19 e-/pF, 1150015 IMHz, ESUFEL N 1.25
mW/iEE . ML SRR, Ik % ASIC BERBAR G-t i i EPD A A I 28 R 51
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