Taichu-stitching R~T#]1ZE

5 A0
2025-5-15



Taichu-Stitching |
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» LEB (Left End Block): Width = 4.5 mm, including Data Aggregator, Serializer, PLL, scribe lane, etc.
« References: ITS3 sensor: 4.5 mm; CEPC TDR 4.154 mm (@65 nm)

> REB (Right End Block): Width = 0.6 mm, including 1/O Pads, power connections, Sealring & scribe
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RSU (Repeated Sensor Unit) FloorPlan

O 1 RSUincludes N Sensor Blocks, 4 Stitched data interface, 2 set of I/O pads and Sealring & dicing

O Each Sensor Block has a Pixel Matrix, a Matrix Periphery, a Biasing Generator, a Power switches
RSU (Repeated Sensor Unit)
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Taichu-Stitching R~ #I% &
O RSUSHMA IR
> BIER, Cop iR AT Matrix (72014114, NAGEMatrix M. g 25404 K [H]FE )25 pm

— min. Width [um] _| min_Height [um]

N/2%(25+*C+30)+200 2*(25*R + 930) RN
Pixel Matrix 25*C 25*R N “
Matrix Periphery 320 N § <
Biasing Generator 25*C 180 N o | Ppixel |5
Power switches 30 N g Matrix |&
Stitched data interface 100 4 % 1 %
Auxiliary 1/0 pads RSU width 350 2 ®
Sealring and dicing lane RSU width 80 2 Blasing

» Half RSU Height = Matrix_H + Biasing_H + Periphery + 1/0O +Sealring & dicing = 25*R + 930 ym
» RSU Width = N/2 * Width of Matrix Periphery + 2* 100 uym

O HAMatrix [ fRs2 20 L i 22 SR . Area < S/HitRate/Cluster/Bits
» HitRate =13.22 MHz/cm? (max @LowZ Bkg), Cluster size =3, Bits/Pixel = 32 bits; 4



Taichu-Stitching R~ R — | kiersuni

O fIuRsMH: RSUSEH#E K EE (32650 um) + Matrix (£ 22 @173.32 Mbps (43.33 MHz CLK x 4)
> Matrix /7% R =614 (##E2(25*R + 930)=32650 }}1)

> FP-Matrix A fRz 45 2 FR 6] . Area < 0.136 cm?
« LowZ Bkg i;H 3% =13.22 MHz/cm?, cluster size =3, Bits/Pixel = 32 bits; =» Area < 173.32/13.22/3/32

> Matrix #1%¢ < 0.136 cm?/614/25/25 = 35, C= 32 = Width of Matrix = 800 ym

O fiifiStitching Optimization Tool, HR{fis TTHLNTT R AT Asd )OS AL &
> MIASEC BERST BT el A B S B B8 B B/ AN AL Y 5

Horizontal Optimization Routes

Technel ogy 0,18 ~
. =y Seg. B Horizontal Seg. A Seg. C WVertical Pixels Lost
Pixel irray Cols U 7400] cols Select Width Repetitions Width Width Scribe Width n Horiz.
Pixel Array Rows &) 1308] rows 18000 _E!E_ 4500 90 3 o
- |:| 16350 600 4500 350 3 0
Pixel Size X Q) um Ll 15000 12 600 4500 2400 2 |0
] 13800 13 925 4500 1475 2 0
. . - o
Pizel Size ¥ U w ] 13800 13 900 4500 1500 2 1
. - ] 13800 13 875 4500 1525 2 2
xl: left periphery 100 ym
U ] 13800 13 850 4500 1550 2 3
x2: right periphery & 2000| 1m [] 13800 13 825 4500 1575 z 4
] 13800 13 800 4500 1600 2 5
v1: top periphery Ul:l un ] 13800 13 775 4500 1625 2 s
: - L] 13800 13 750 4500 1650 2 |7
¥2: botten periphery Uljl un ] 13800 13 725 4500 1675 2 |8

BMNSEL By o[ IR ISR RST



Taichu-Stitching R~F#I3 & —

O njetn e 1 Global Status Passed

> RSU width = 17625 pm, Matrix width = 830 pm mr fex | Cuwwent St
Vertical Scribe Width | 160| | 3000‘ ‘ T?5‘ ‘Pass
> N/2= [17625/830] = 21 (R = 614, C=32) forizontal Seribe Hoicht | 20 | WA | 20] [Pacs
Width | Height | Instance | Percent Total Width On NMask | 9 | = | = =
[um] [um] numb. area Total Height On Mask | N/A| | N/4| | N/A| |
17625 32650 100 % ¥idth Of Herzintal Eepeating Segment | E’500| | H““ ‘ 1T625‘ ‘Pass
: : : 16340 22680 22660| P
Pixel Matrix 800 15350 42 89.63 % Heizht Of Vertical Repeating Segment | | | ‘ ‘ ‘ ‘ s
. Repetition of segment E in ¥ directions. | 2| | N““ ‘ 10‘ ‘Pass
|\P/|at.l'l)|’(1 830 320 42 1.94 % Repetition of segment D in ¥ directions. | H“'*| | N““ ‘ Hfﬂ‘ ‘
-el'lf.:) ey Ratic Between Images Widths 2/1 (n) | 1| | 30‘ ‘ 3‘ ‘Pass
CB_:‘IaSIth 800 180 42 1.05% Ratio Eetween Images Heishts 3/1 (m) | IU‘“‘| | N’J‘O“ ‘ H”“ ‘
enerator Product Diagonal | of | 190000] | 184266/ |Pass
Power: 30 15530 42 3.40 % Number Of Exposures On Wafer | 1| | 120‘ ‘ ?0‘ ‘Pass
switches Fixel Repetition In X Direction | TDE| | TOE‘ ‘ TOE‘ ‘Pass
_Stitched data 97.5 15850 4 1.057% Pixel Repetition In ¥ Direction | H/A | N/A| | N/A| |
interface ¥idth 0f Nonrepeating segment (4) | 100| | H““ ‘ 600‘ ‘Pass
Auxiliary 1/0 17625 350 2 2.14% Width Of Norrepeating segment (C) | 2000/ | /4| | 4500| [Fass
pads Height Of Nen—repeating segment (A4) | 15000| | N““ ‘ 32650‘ ‘Pass
Sealring and 17625 125 2 0.77 % Height Of Nemrepeating sesment (G) | H/A| | N,"A‘ ‘ HIA‘ ‘
dicing lane ) )
Non-repeating Image Height | 1020| | I'UA‘ ‘ 329?0‘ ‘Pass
'ﬁf,,"':\'—\: FZII%RTJ_j( (H 32650, W: 181600) Hon—repeating Image Width | 1020| | N;"A‘ ‘ 58?5‘ ‘Pass

R HIEEOBEARS (420) , TR ERSURNMEIELE, BOS5LmHNEREEHE 6



Taichu-Stitching R~JRI2 R " | kErsunk

O %)JZZ‘* < RSUSR A R BE (32650 pm) +

Width H ht | Inst P t
e ey @340 ops sswecuro (R

» Matrix 174¢: R=614 (fE#52(25*R + 930)=32650 &) 18150 32650 1 100 %
> F/ASMatrix i Flsz A = R4 . < 0.273 cm? Pixel Matrix ~ 1600 15350 22 91.18 %
i 0,
> Matrix 5% < 0.273 cm2/614/25/25 = 70, C = 64 > ';,"e‘""rtlg); ry S 1.94%
Width of Matrix = 1600 um Biasing 1600 180 22 1.07 %
Generator
. - _ Power 30 15530 22 1.73 %
O A%EfE: RUS% = 10, RSU width=18150 um switches
> N/2= [18150/1630] = 11, £ % 220 ﬁft‘;‘;?:fedata MU 53880 4 1B
Auxiliary /O 18150 350 2 2.14 %
pads
3 __IJI:EIf:T‘ A\\%~/\L{ b g
dicing lane
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Taichu-Stitching R~ FR= | kLrsunk

O AR RSURMTDRITE S (17450 um) +
Width Helght Instance | Percent
Matrix L a2 @173.32 Mbps (43.33 MHz CLK x 4) -

> Matrix 174¢: R =310 (#2#52(25*R + 930)=17450 1%5&.) 18150 17450 1 100 %
> FAASMatrix[m Rz A= R ] . < 0.136 cm? Pixel Matrix 1600 7750 22 86.13%
> Matrix % < 0.136 cm2/310/25/25 = 70, H(C= 64 > ';,"e‘""rtlg); ry e Sz
Width of Matrix = 1600 pym Biasing 1600 180 22 2.00 %
> AP RUS%E = 10, RSU width = 18150 pm Generator
o Power 30 7930 22 1.65 %
> N/2=[18150/1630] = 11, Fz[ %5220 switches
Stitched data 110 8250 4 1.15%
interface
O RSUXHTDRGZE)E (17450 ym) + Matrix (&L Auxiliary /O 18150 350 2 4.01 %
i2R @346.67 Mbps pads
. I Sealringand 18150 125 2 1.43 %
> N =12, RUS¥10, B21%05120 ; R=310, C = 118, e e

RSU width= 18150 um.
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Taichu-Stitching R~ fI2E77 R SeIRE

o ?)Jilé?%%#: Matrix %ﬁﬁ‘ﬁ%ﬁ%fﬁ@ 173.32 Mbps

Wldth Helght Instance | Percent
/\ a7 R 2

> REEITAN], 16420 um < RSUEJE < 32680 um (291< R < pixel Matrix 1750 7600 20 82.75 %
616), RSU width > 8500 um - RSU B ZEZN 4 > 582 x 332 Matrix 1780 320 20 3.54 %
S N > 582 x 332/21760 = N > 9 Periphery
Biasing 1750 180 20 1.96 %
o AN =10. 12. 14... 2n, #EIstitch tooli & 2% 1T Generator
FWETAT ey, & BT 2 S5 e/ NAIN POther: 30 7780 20 1.45%
switches
» N=20, RSUZLhE = 9, f[4H =180, R=304,C =70 Stitched data 512.5 8100 4 5.17 %
' interface
Select SQQ.B Hurizc_nrjtal SE_'g_A SQg.C Veﬂical _ n Pixgls Lost .
Width Repetitions Width Width Scribe Width Hariz. Aux|||ary 110 18825 350 2 4.10 %
|:| 18825 9 675 4500 1100 3 15 p ad S
|:| 18825 g 6590 4500 1125 3 16
18825 625 4500 1150 Sealringand 18825 87.5 2 1.02 %
-_E_-_I dicing lane
|:| 15450 11 600 4500 2625 2 0
|:| 14150 12 600 4500 1975 2 0
D 13050 13 925 4500 1100 2 0
|:| 13050 13 900 4500 1125 2 1
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Taichu-Stitching R~ RA. | obcmidis

O Flipscf: Matrix £4EuEF@ 259.98 Mbps
Width Helght Instance | Percent
- AT SR <0208 o I

- Matrix 1’;}%%[@ R*C < 32640 11800 27300 1 100 %
> WRPEE RN, 16420 ym < RSUS & < 32680 um (291< R < Pixel Matrix 1600 12700 14 88.31 %
616), RSU width > 8500 um > RSU {42/ 4> 582 x 332  Matrix 1630 320 14 2.27 %
Periphery
= N > 582 x 332/32640 = N > 6 .
Biasing 1600 180 14 1.25%
o N =8. 10. 12... 2n, iEjdstitch tooli} &5k gk Generator
. . Power 30 12880 14 1.68 %
» N=14, C = 64, R =508, RSU%{ i = 9, #%[14(1=126 Stitched data 195 13200 4 3.20 %
— interface
Select Seg. B Hcl-rizqrjtal Seg. A Seg_ C ‘u’er_tical . n Pixgls Lost
Width Repetitions Width Width Scribe Width Hariz. AUXIllal’y I/O 11800 350 2 256 %
] 13250 8 625 4500 1500 2 15
[] 13250 8 600 4500 1525 2 16 pads
[] 11800 9 825 4500 575 2 0 .
] 11800 9 800 4500 600 2 1 Sealringand 11800 100 2 0.73 %
[] 11800 9 775 4500 625 2 2 dicing lane
[] 11800 9 750 4500 650 2 3
] 11800 9 725 4500 675 2 4
] 11800 9 700 4500 700 2 5
[] 11800 9 675 4500 725 2 6
[] 11800 9 650 4500 750 2 7
I:I 11800 9 625 4500 775 2 8
ma—m—m-_l i : 10
I:I 10650 600 4500 ly meeting




Taichu-Stitching R~ RN | obcmidis

O Flipscf: Matrix £4EuEF@ 259.98 Mbps
Width Helght Instance | Percent
- AN I <0208 e I

> Matrix % Z %5 R*C < 32640 18150 17900 100 %
> *E:J:E]/XVI“%%WJ 16420 pm < RSUm}— < 32680 pm (291< R < Pixel Matrix 2500 8000 14 86.18 %
616), RSU width > 8500 pm > RSU {42 %1> 582 x 332 ';)/'at_fif] 2530 320 14 3.49 %
eripnery
> N>582x332/32640 > N> 6 Biasing 2500 180 14 1.94 %
v _ NN . VLA T L Generator
O #AN=8. 10. 12... 2n, @Eptstitch toolit & & 41t
. . Power 30 8180 14 1.06 %
RN AT Jey, BB RET B S5 5/ NN switches
> N=14, C =100, R = 320, RSU%&% =9, %D%ﬁ%:].ZG Stitched data 220 8500 4 2.30 %
. _ , —1 interface
Select Sgg_ B Hurlzc!-r?tal Sgg_A Sgg_C Veﬂlcal . n PI}(E:lLS Lost
Width Repetitions Width Width Scribe Width Horiz. Auxiliary I/O 18150 350 2 3.91 %
] 18150 9 750 4500 800 3 |12 ads
] 18150 9 725 4500 825 3 13 p
L Lol J L ol Lo 3 |14 Sealringand 18150 100 2 1.12 %
] 18150 9 675 4500 875 3 15 ..
] 18150 9 650 4500 900 3 |16 dicing lane
D 18150 9 625 4500 925 3
_Eﬁ__
D 16350 850 4500 2825
] 16350 10 825 4500 2850 2 1
] 16350 10 800 4500 2875 2 |2
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2 FERSUN Ed 32 H Matrix g2 H 2 im%. ( LowZ Bkg iiH13% =13.22 MHz/cm?,
Bits/Pixel = 32 bits) {ii HjStitch Tool i1%#RSU. LEB. REBR ~IFIn] {71440 &,

32650 17625
32650 18150
27300 11800
17900 18150
17450 18150
17450 18150
17075 18825

614
508
320
310
310
304

64
64
100
64
118
70

22
14
14
22
12
20

10 220
9 126
9 126
10 220
10 120
9 180

173.32
346.67
259.98
259.98
173.32
346.67
173.32

cluster size =3,

A2 LU LA i

RSU Height | RSU Width | Matrix | Matrix | Matrix | RSU BEHim | MatrixiEHHER | BERALE*
[um] [um] ﬁ%&R §J§,Qc /\&N A%S( I:I%S(; [Mbps] [bits/data]

32
32
30
31
31
31
32

SRR

[mm x mm]
32.65 x 181.35

32.65 x 186.60
27.30 x 111.30
17.90 x 168.45
17.45 x 186.60
17.45 x 186.60
17.08 x 174.53

SRR, B REVRE T 23, Hr T Z 245K H A RSUN B LS 6T 32 s 70, B se

i [l N 260X, ALHirH =R 1.39 Gbps.

==
HE

RSUNESEEKPLL, T2

BT R

J5 22315 AR Matrix—x 3 [ d e, 3Lt 126%t, i S BUS e N — o £ EEE

¥ 45 H2: 8 bit timestamp + column addr. + row addr. + Matrix ID.

12



Backup
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HitRate from Electronics TDR

From Weil Wel

Critical Input from Sub-Det & MDI

Figure 11.1
T N S s | eour | wous | newr

Chn/chip 512*1024/5tch 512*128 128 128 4~16 [@common SiPM ASIC
Data Width 32bitthit 42bit/hit 40~48bit/hit 48bit/hit 48bit/hit

Module 168 15cm? 56 00cm? 128 00cm? 461 44cm? 2000 chn 600 GS Brd
Size/Link  Half Inner layer 14 chip/module 8*4cmSensor/module Module size 1000 dual bar @1cm with 0. 1MIP th 120 cell*5 PCB/Ager Brd. A
Higgs Bkg 3351 945e-4 41683 10263 14063 5.1e-3 0.0165 0.0675 3 Oe-4 7.95¢-3 2186
(MHz/cm?)
Higgs Data

ateLmkQbpsy 1503159 222 977 6.27 857 112.96 1.584 6,480 8.64 22896 <10

LowZ Bks 1322 1533 5.97e-3 182¢3 234e-3 5.55¢-3 0.0225 00975 10563 123e-02 267e-6
(MHz/cm?)

Om%[)m ,  TLISTTS 3.60 14.04 1115 1438 12293 2,160 9,360 3024 35424 <10 O
HighZ Bkg 40.79 5.69-3 0.021 5.63e-3 731e-3 - 0.116 0.501 33e3 7.95e-02 887e-6
(MHz/cm?)

HighZ Data
o Luk(ubps 21549463 1337 50.45 34 56 4488 - 11,088.00 48 096 00 9504 2,289 60 <10

Detector 1882 equiy chips 0.96M chn. 0.52M chn. 3.38M chn 224M chn 432k ch

Sy | Ty | SR 1236 modules 7040 modules 6368 modules 496 modules 430 modules 260 modules 5536 AgerBrds 3072 AgerBrds 72 AgerBrds

Fu].] ey 1,983.879 5.281 12.079 44.119 34.579 56.028 760.320 1.684.80 47.831 703.365 <0.72
@Higgs (Gbps)

Full Data rate

7.828 952 8550 17355 78.506 91552 60.972 1,036.800 2,433 60 167.409 1088225 <072

@LowZ (Gbps)

Full Data rate 24149333 31.770 62357 243302 285808 - 5322240 12.504 960 526.141 7.033 651 <072

o [@HighZ (Gbps) L

1.5 safety factor used for bkerd rate; VTX includes synchrotroﬁ’radiation, others Related to the IDRC recommendation:
not considered R.2&3 (Trigger) 4

[
ZHANG Ying, CEPC Vertex detector weekly meeting

14



VTX Ref _TDR

O RSURSLHNFR D M A AT S S AR Y RUST

Height [mm] 8.409 0.106 0.177 8.409 8.409 17.277 17.277 17.277
Width [mm] 3.296 10 10 0.055 0.019 20 4.154 1.385
Module
o e B B e e e 'i
SUPPLIES | I
I|& | Rsu RSU RSU RSU RSU RSU RSU RSU ﬁ |
|/054—>| |
e p—— P — T ——— p——— p———— g——— ———t———1—1
SUPPLIES
/05 | Rsu RSU RSU RSU RSU RSU RSU RSU E

Floor Plan of Layer O
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