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CEPC Operation mode
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Vs [GeV]

~ 240

~91.2
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Run time [years] 10 2 1 5
34 -2¢-1
Latest L/ IP[x103 cms] 8.3 191.7 26.6 0.8
TDR | L dt [ab™, 2 IPs] 20 96 7 1
(SOMW) Event yields [2 IPs] 4x10° 4x1012 5x107 5x10°
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B2 < 3 um ( ~16 um pixel pitch)
Wyt & < 0.15 % Xo/layer
Ih#E: < 50 mW/cm?, if air cooling used
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CMOS BgEREES R —— TaichuPix
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= TaichuPix-3 (X #7-3)
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[1] W. Snoeys et al., “A process modification for CMOS monolithic active pixel sensors for enhanced depletion, timing performance and radiation tolerance,” Nucl. Instrum. Meth. A, vol. 871, pp. 90-96, 2017.
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[2] T. Wu, S. Li, W. Wang et al., “Beam test of a 180 nm cmos pixel sensor for the CEPC vertex detector,” I\%CI. Instrum. Methods A, vol. 1059, p.
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- IEAEHE# CEPC TH S PRI 28 R /M il Ref-TDR e
e NCDR #|TDR# £ 2% T

Half Barrels
o L A% #H4%2: 28 mm (CDR) -> 20 mm (TDR)
o Wbt 55 /1P
<
+ Z pole: 32 103 cm2s1 (CDR) - 192 X 108 cm-2s-1 (TDR, 50MW) (6 times increase) '

«ZH: 5.6 X1034 cm-2s-1 (CDR) - 8.3 X 1034 cm-2s-1 (TDR) (~1.5 times increase)

e Baseline option for silicon pixel chip moved to CMOS stitching technology

e CMOS ladder as back-up

! ‘ "
o CEPC vertex F FAE A ML A%k 4T K T 65nm T ¥ 69 K15 A Y
e Stitching technology#8 7 &) JUAT Fo & 2 2k - 4L 2 A TDR 2 &

[3] G. Aglieri Rinella, Developments of stitched monolithic pixel sensors towards the ALICE ITS3, Nuclear Instruments and Methods in Physics Research Section A: Accelerators, Spectrometers, Detectors and
Associated Equipment, Volume 1049, 2023, 168018, ISSN 0168-9002, https://doi.org/10.1016/j.nima.2023.168018.



CEPC Vertex detector team

* [HEP, CAS, China: Jodo Guimaraes da Costa, Wei Wei, Zhijun Liang, Ying Zhang, Tianya Wu, Shuqi Li, Wei Wang, Jia
Zhou, Ziyue Yan, Xinhui Huang, Hao Zeng, Xuewei Jia, Jun Hu, Jinyu Fu, Hongyu Zhang, Gang Li, Linghui Wu, Mingyi
Dong, Xiaoting Li, Weiguo Lu, etc.

* Nanjing University: Ming Qi, Lei Zhang, Xiaoxu Zhang, Yiming Hu , etc.

* Northwestern Polytechnical University: Xiaomin Wei, Jia Wang, Ran Zheng, etc.

* Shandong University: Liang Zhang, Jianing Dong , etc.

* JFAE, Barcelona, Spain: Sebastian Grinstein, Raimon Casanova, etc.

2022.12 @ DESY Il TB21 for TaichuPix-3 telescope IeveI tests 2023.04 @ DESY Il TB21 for prototype level tests
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(from Weiwi,Ying)

» Power consumption estimation is based on 25*25um pixel size

25.7 mm

-

Pixel Matrix: 12.8 mm x 25.6 mm

£

£

(o)) °

Periphery Readout : 1.1 mm x 25.6 mm
I
v DACs: 0.5 mm x 1.5 mm ﬁaTrans: 0.6 mm x1.3mm
Matrix Periphery DataTrans. DACs

A3t 304 mW 135 mW 206 mW 10 mW
@ triggerless
(CDR)
65nm i F 60 mW 80 mW 36 mW 10 mW

@ 1 Gbps/chip
(TDR LowLumi)

RIS F: 180 nm 1.2, HIFE1.8V;
65 nmitx ;. FEIE1.2 Vs
Data rate @Triggless-CDR: 4.48 Gbps /chip

bunch spacing (min.): 25 ns 75 R RIS B ¥
Data rate@Triggless-TDR (Low Lumi):

1 Gbps/chip

Low Lumi@TDR: bunch spacing ~JLHns, &%
B i AN FE 2R BTV,  MatrixZIFE A] FR{K 260

mw

Total Power

655 mW

186 mW
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