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Author: Guangcan Chen!

Co-authors: Dan Lu *; Huan Wang *; Lingjuan Zhao *; Lu Guo *; Wu Zhao *

! Key Laboratory of Semiconductor Materials Science, Institute of Semiconductors, Chinese Academy of Sciences

Corresponding Author: gcchen@semi.ac.cn

1

N1 EB R SR B, AR L 7 BT InP/InGaAsP BPRHA R 25 5 0GR
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Novel guard ring system design and implementation for detector
dicing edge protection and reduced dead area

Authors: Fenglan Kuang'; Zheng Li®

LHEKR S

? Xiangtan University

Corresponding Author: zheng_li_mk@yahoo.com

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.
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Co-author: Zheng Li *

! Xiangtan University
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New radiation hard 3D-Trench electrode detector using low resis-
tivity N-type silicon bulk material

Author: Meiping Liu*

Co-author: Zheng Li *

! Xiangtan University
Corresponding Author: 907080465@qq.com

Space Charge Sign Inversion(SCSI) fluences (¢) of detectors using various low resistivity N-type Sil-
icon 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 elec-
trode spacing (L). By setting V(<200V) to get the corresponding electrode spacing. Following, 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 concentra-
tion, 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=11014cmz2,
the calculated SCSI fluence is ¢p= 1.141015neq/cm2. If we chose an electrode spacing of L=50pm 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*1014cmz2,

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.
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Corresponding Author: sunjing@ms.xjb.ac.cn
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Author: gKF;E; !

Co-author: ;5 *

'L T K
Corresponding Author: ivanduan2@mail.nwpu.edu.cn

B HL AN AR TR il B 2 ASIC I RReR, A4 T Fhif 1) Si-PIN
PRI RIS . R DDAE AN o TR w2 1 & AR ISR B (ASIC) HYBITHeAR, [l
25t T % ASIC W PEREMIK S AL . 1% ASIC 4R DU A HA Hoy & D B R il 18 . 3>l
18 AR A RO . AR BOIE R . i Zanhas . BRI AR AR AEIg . 07
MCU %1, % ASIC R HARHUERY 12C 32 O M AP 77 ST RO L B . FE R REA = T R 5%
fFF, Xk ASIC HEATIRME S BT @ R LB A, AR SOW SR A B (ENC) SR T 1)
S TR A T 73R . R 0.35um CMOS i &5 155 T 280 T3/ s R A
ol A RGE O 2.4 mmx2.4 mm, KSR : F A HLEY 0.26C T 15£C, SRR AT 139
e-+ 19 e-/pF, WIFEZN 1.25mW/iliE, R TTECR ATk IMCount/s, IHKEREN], BT
ASIC RERSAR G Hu /2 W TS ARG TECR, FFRED T H AR S R 4

Summary:

g A G ETE (EPD) &M TR . A% B A RS R G0 fe S B . B
PR X RPN y ST RE T HI7E keV 2] MeV Z [, i%AXAR 10 TAREHR 1 Se a7 AR 1Y
Sk 5 S BEA T TR, SRS R T RIGR) B 100 G SO R . — BRI Si-PIN SR K
MRRE 2k, AL keV [ X GBI, i T EPD 2 —Fh il A R B 5 X e, /NRGT AR
IIFER R SR B . S T SEBUIRME RS . RTIAG. MARR, FREEmim it & AL (ASIC)
B R B SI-PIN R e 00 Gl LR 5 AEXM AR, O TR PR keV ¥ 2R BE &R 1% 20 1
R, UFINT 2 mWAEIE (RATRERY/D) 9T, ASIC RS0 AT (ENC) FHE/NT 100
e- (rms). [AIM, FF2 2 R2Y 106 FITHER, B0 ASIC Bt @ — P E Rk, fEA IO,
FNTH T Mo B e 12 1M 0 il ) DU A 2 ASIC Bt A, @ T
1 Si-PIN &5 ZR A NIE 1 PR . 2% B ih Bor-Boliesds (DAC) #51l, Hig
AK R By 12C O BE . i TR M AR AN 20 pF, R IEAT AL fk.  ASIC AR
HI TSMC 0.35pm {4 {55 CMOS T2 58, BRI

Hil Sy ASIC £y [ FLBRARA - B H 14 i o P B A B ] 2 sy DU 15 S SO P B D 9 L A6
B p, fERA B EIE P, SR TR RO (CSA) . A IR T4 . i i g2l
Hpar A DAC S SRR pg L o B T — AR EA 2 SCih ME ) PMOS g A2 CSA /AT
ERAR . CSA WY A5 Si-PIN 6l i 1) FHARSZ Rl S HTIE . A RIS MUE 4 il CR-RC JE
BEARSH, $ek 2 Sallen-Key (SK) MRIBUEN & MUBARHIUELEIN () 250 Z0FD., B h A
AR DIRER) =P 0 R LR R SC L, Ry 5 mV, HUASEHAY (B L At BT R-2R 4
FMEEHIEY 6 i DAC B . R I ELHLIE A 20pA BRIFRZE 7z SRR e A IR IR A . B il i
(1 T A AL R AT R i 2505 2, BRI P 0 LRI S/ i R AT AT 2 P O i R I
B ELE L RS ASIC [ ap A7 g 40 i, MO, S IR EEH . A ras i 12C £
HFCE, 75 ASIC AR T 12C APl -
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M F ENC (b ARSI R THEICR T A (RN 75 3 116 T B 4 9 ASIC SR U@ Al H Bk )
TE AL BRSO Z BT JEUEAT 7 ENC i, 58 1ok FAR Mg . ALl Al i R MR A IR, fe e T 0R
54 ENC 2. (FHEERWE 3 Prs, 4517 ENC (Z ) S50BnE (X ) FgEmss iz
(Y %5h) (BRI R K. 0 B R, AR R 250 250ns (G BRI ], 4 Al R4
i) W/L Ltk 2000pm/0.4pm. CSA. CR-RC R{JEA#HT SK I A Y B L0 20 5514 200pA ., 50pA Hl
20pA.,

o PERE M 5 VEAL . HE 0.35um 3.3V CMOS T2, & 11553 T Hidig ASIC (44 i SENSROC
12). fEZG R H, AP EE . A dummy @, (RE M. BRI ER KA 12C B8
Bo SEHROT R 2.4 20K <24 20K, BT REIRA N 4 Frs. HAH) PCB RGN 5 R
ASIC IEZEMH A . w1 MR LS R B RAE ] 6 FNE 7 . B AJERE 28 0.2fC ™ 156C, BB A IA] 2
>} 250ns, ENC 4 139 e- + 19 e-/pF, 4[5 IMHz, $SIFEZN 1.25 mW/iETE . MR %55E
], Frig b ASIC REASARAT-H & EPD A1 A s S 25 R G EK

17

— i G 3 SN i H e P B i 25 e

Author: fFF ?
Co-authors: Xiaomin Wei ?; jK A HH *; S8KB *
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Corresponding Author: jwang@nwpu.edu.cn
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THTE P 40U SRR Tl . R I 2 1) HLURRE FL R S, T PASAE e, ke
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FHUE XA R T o 7N AR, RS A W A . PR i
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Author: Kuo Ma'

Co-authors: Chuan Liao *; Zheng Li *

LARE R
Corresponding Author: 787294093@qq.com

KT RS T = HE VA F AR A PRI A 4B FR T TAIAH TP s e P R 18T, ARYE Ramo RIS
S RS PR R, AR SCOA AT LB A T B, R LA, Silvaco TCAD {jf EL
D7 TG = e R AR D SR I 4544, SRIBUR /N BRI T (MIP) AP 25 b 3R A S8 77
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—HEEIRY Si PRGN al PO R A LR

Author: lu shunmao*

Co-authors: Li Zheng % Liao Chuan *

LARE R
? xiangtanuniversity

* xiangtan university

Corresponding Author: 1sm370686003x@163.com

TEDRI &) 2 B T ARV W B Sy, 250 R0, SRR ERE T R, Xt
BBt LR A S PR PELR s AU SR ) P A TR B R
FOANWTIEIN , St FAEIN A X 100 A 12 i S A T 52 PBOR B . Oy 7 R s 2P SRR e Y i S o
FH, BNL T 2005 4FJiCHe th 7 = 4EVAME Si RMIERAGHA . 0 —2E 10 R LRI 45 (1 B 50 2L Ak |
TP T TR = AEHBA A SO JOR AR RN, DASR Rk I AR I PR RE . BT Il 4 BT O
SCRTE, A TR . FIE 3D TCAD T B GHEIIZS AT 705 2. BF5E T M A
I B Tl R DA AR AR R SEIX
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Author: F=)

Co-authors: /¢ % IE% % 2309 *

VHEX FMAA S TSR
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Corresponding Author: 347485352@qq.com
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BB B L A R AR R AR 2% 2 A Dol DAy A AT AR T AR, [+ ER B P 00 5 A 3%
PABURAS Y BER AR o FRAIE DR AR (Sentaurus TCAD) X #40 fr) LA
PEASEE R S . g B RN AT T . SRR R IR AR, 52
BT Z IR 25 AL G R B R 4 F 2/ N L A
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Co-author: [F2=2
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Corresponding Author: 2622896004@qq.com
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RS o A SCRI ] = HEER 1 silvacoTCAD SR & ) & FRp  EAT T PRI RO, X 28
Pt dERY, e, SRR, X R, BRTTE, SEGEHmNE LR, 15
R Aie .
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Authors: ginwen Guo'; zheng Li*

! School of Materials Science and Engineering, Xiangtan University Xiangtan

Corresponding Author: guoginwen@hotmail.com

2 ARSI e i il D A 2 A O B T R R DR N AR A . AT T —RiA
B (FAfR) PRGNS, EIA RA BB AN TG RM a1 . FATBLU T %48
MEHRIG A BB B TIRE DA A SR AR A LA . Tl XS, 3R
TR SRR (VEd) . ASCEI, FEZHINE T, VId (5 H ARG AR AR A 025 2
K, HILA ARG RATEARI R4S 20

0
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Authors: Ke WANG?; Xian LI Xian* Xuelei Cao®; Ziyu Bao®
! Institute of high energy physics, CAS

* B

* Institute of High Energy Physics, Chinese Academy of Science

Corresponding Author: baozy@ihep.ac.cn

AL T PP UL LA ENBY 2 AR PRI A8 0 FF AL BYHTAGE i CPRE_SW2, RZEH =FioR
[ S L TARRE, SEBO RN AR 55 RO TiAC B, A R AR MR IR S R (. SO 4
ggg;%%?i%ﬁﬁﬁﬁ%i%ﬁ%%%ﬁ%ﬁ7#ﬁﬁ@ﬁ?ﬁﬁﬁ@ﬁﬁﬁﬁﬁT
B e .

Summary:

N%H%ﬁ?%%%%Wﬁ%ﬁ%ﬁWﬁEﬁMﬁﬂﬁHﬁﬁﬁ%%%%ﬂﬁ%%ﬁ%ﬁ?%
5E (SEL) fEfE.

3

¥ CEPC % # 4K ll25 JadePix e CPRE. VA J5.8h ) w Ra L
il &8¢ C_HDDAQ #ijil

Authors: Hongbo ZHU?; Ke WANG? Xin Shi'; Zhen-an LIU?; na wangna@ihep.ac.cn’; 5/ 3 Fijk *

! [HEP
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? Institute of high energy physics, CAS

=y
Corresponding Author: taojia@ihep.ac.cn

BT T REBR AR 2% JadePix-1 B A5 521 24t C_HDDAQ, i H Tz iHapdiiR b 46 . 4
PREOR R B EES . SRR R SRR S W, B —E . R <=
B 204, S T B BRI SIS S A7 MR P O BEARCAR (ARG 7S Pl PR 2 03 L
R PER S S A0 RIIT B0 R TP B AMERAT 6, b3, B (5528 PCle BEf%
R AL 2R, SRS TERE, HERY, KGR 3.5e-, /L JadePix-1 BEH
oK, IR RS RIGES A PEREIEAT T — RSN, 3310 5 Ak R 3
HL AT EERCR M INFESE S50, 4504 & CEPC CMOS REMR Z 5 #5101 H 58575 .

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

Author: HZ5# !
Co-authors: = 5K 4 WA % wEE 5 24ux) 5 s x)

! University of Science and Technology of China
PP EAFHRARF RN A

Corresponding Author: beibei@mail.ustc.edu.cn

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 suc-
cessfully 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.

SRR A A BRI R LB BRI
Author: Manwen Liu*

Co-author: Zheng Li ?

' Ph.D

? professor
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Corresponding Author: mwliu1993@163.com

ARSCRIFFE R =TT )G A AR, R TR Al s LA AR, HA RS R T LA T2 21
Tl BRI B A REAR T R AE L G0 i = 4 VA P AR I 25 I FEL 3 XK. L R B
E D T AS B AL T . RIS HRI S8 0 B 2 RE R FL B H R ph i R 28 1 1
PRI DA S AE S IR BREE R 0 TAEMERERT, 12 KBUR T XHENL B R BURL T XHE L R
AT silvaco 1Y TCAD SRAEULRI AR L2~ RE , WFEIAOREE, H¥nfh, Ve, CV
ek, HATIEETERE, SRRSHIESE. AT B RE AT & B = 2T B 2 S 2 F AR R A
IR BTG T3 5], BRINES B F AU AR RE S AT S TR, DR T A H R 2 R
TETRAR IRPREE R IEH TAERZEE

Y[ AT 9% .8 v ALPIDE 1 JRORE 2 Y vl 12 B vF e il 0t Jie

Author: FEH !

Co-authors: Jun Liu % 2 K4 % Hgx] *

! University of Science and Technology of China

? Central China Normal University

T IRIR 0% (Monolithic Active Pixel Sensors, MAPS) {i=5— i BiZHAG - SR FRI48
PF, TR PO BSEI  TOAN (N AN AR (9, A 28 4
fly STAR, ALICE SCBo THR gl , 457 F— (R T49BES6%: (Wl CEPC, STCF) sk
£ e TR R I )

[EISMEZAF ETF I T MAPS HUBF% , FI A% R OB . FLPERESS RO 0 1
FE|744FHE07 2 IPHC F 5 MIMOSA A5 1 . AR kY 71,0 (CERN) £ ALPIDE 5 % .
[ RORT T, R R TEIRET . SRR . AR T TR R Bh T
MAPS 5y F R0, ELI 1 R APRRERE . AT, oo SO R 228 el B T
FRO RS T, B T BIF IR T AR, , A i T2 1) TFJE BB 5L
BT L, F BRI L R LB 05 MAPS 5 1 Al T2 e T 2 e
ST 7 0 P A (S A PSS AL DR R IR T L ST
R AEAE A5 I P MAPS B5(E K U T AL BUR 280, i 4y 24 B g ) MAPS 5
B IO 2 R RS0 7 IR 6T T S

AU AR R B AR PR S DLl 5 5 A T A A P Sk
“ALICE SSBRE(R % WA T TR b & 00 H , S 47 e ERL K TFIE T DA ALPIDE
SE MAPS 55 1 Hoth M T-50F9, BV P52 0 T — B 5UR et T2 R4 (L2095 MAPS 5
Jy Carrier 1, BORARIL . DA BT Qt fBCHR R4/ SC I B R Bl ), 529 7 4 pALPIDE3
J% ALPIDE i~ MAPS iis F i 1 AUV E ), 78R F Fe-55 ORI, 4 X el
Bt ALPIDE /5 U HEFT T WA, R8T ol R . T4 e R4 bR, 9T
FET X UG A AR . ‘
A O TEET 2, H B TEAES /1 ph 22 52 MAPS My Ishg BB Gl il 4
I T REHA 0 Sk RIR R E 0, (R A 220 MAPS 1 5L 4 e )
AN SR TR (Bf) RS

7
XA LGRS 55 A BTG — 416 R v B e s 0 4 vl 2 P R P A
5
Author: Fenglan Kuang®
Co-authors: Jun Zhao % & X 3 [F 2= ¢
THFRF
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t BRAT

&8 =

Corresponding Author: 1661678254@qq.com

FAT) TR T A7) 57 A o ) (B T = 2 v A e I s L A UL B 5 L AR L
CE, A Toh IR X LT R R S . ANTR] 514 SR 2R PR R AR . (T
GURFW]: (1) XTEA Z RV HRSTRER I A, R AP (AN B foe /N L R (minimum
ionizing particle, MIP) AGFAIE I A Aol 2s, RILATHCERIE IR A — WA, AFEREBEEY
XHER B TR RIG; (2) XT 2B R I iR, AR S MIP ASHIE A
K5 (3) Bl A A S, FEATUSCIRAE D, i PR Ay R 5 R ) R AR R A B
SR R S A S

SR - RN 245 i A R R AT R R

9

LR e R R 2R A — APk e A 1L
Author: Zhang Ya'

Co-authors: Li Zheng ?*; Liao Chuan *

! XiangTan University

* Xiangtan University

Corresponding Author: 447604418@qq.com

AL T — A E T A 5 B AR 5 £ (CSED, Closed Shell-Electrode Detector) HJ H.
70 B AR IR #%—(SED, Interleaved Shell-Electrode Detector, H[E % ] #21201721077852.6),
T8 1 ek BB DX 2 v F AU RCR . AR SR X ISED B e B E S AT IR e . AIH
SILVACO TCAD THX ISED fHL-EFREVERT 7 BRI, Wid B A 1. AEnE
ARES “HAHIT” H, ISED g BRI 7 2G| ARYFEX g CSED Hiig—F. JFH
ISED Byg A4t e AU AR 5 | ARG HL P RER T P2 s/ M, I HARAL 37 IR TR B e Iy
g%;ﬁﬁ%éﬁiﬁﬁﬁmﬁﬁéﬁﬁﬁﬁ\%g\ﬁﬁﬁﬁﬁVﬁCV%ﬁﬁﬁTﬁ
D 9 } n =K °

Summary:

N T B RN A FEIX AR SR RO I & —ISED. PRAIN A T i F
MBS AR AR SR iS55 L ARYSEIX HE G = 4EJA Rl F AR RE R 2 15%, FEH CSED
0.3%, IMifE ISED H {5 0.15%, I %} SILVACO TCAD fjj LA 73, 45t I A HL 28 7E 40 {F
FEATIARAR . PRISR I EAE 2 1V, X ERAE K 2y 214 ARFFAY 27 A B R BRI 28 TAE
B TTRE. BEAh, T ERIGRA o U 214 ARFF, KT URFR TARRE, PRER I AR T
PRI LA R BERE 25

8

X — AE AR LB Ak U 2 vl s v ) 9 A
Author: Xiaodong Xin'

Co-author: [FZ5 2
AR
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