AT Fr i

KA. RSt

G TRHLHD RGN UR Hy

R Institute of High Energy Physics
CEERE Chinese Academy of Sciences




XHM3ISH

é}?‘ CMOS ,\;Téil)]l%%

— 1024 x512 &R SHRY: 15.9%x25.7mm
— 25umx 25K BERT

— T Z: Towerjazz 180nm CIS process

— H&J@Emﬁ‘#&iﬂéb, B]LAFBTEZH and Z runs_t ( ~40MHz clock)
- 15.9 mm

Wafer T212141 -02E3

TaichuPix-3 chip vs. coin

CMOS chip technology Full-size chip with TJ 180nm CIS 65nm CIS
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cooling during beam test: |
Max 28.9 °C
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Vertex detector Technology selection

— Baseline: based on curved CMOS MAPS (Inspired by ALICE ITS3 design[1] )

* Advantage: 2~3 times smaller material budget compared to alternative (ladder options)
— Alternative: Ladder design based on CMOS MAPS

Monolithic active Pixel CMOS (MAPS) T
BaSE'lni;li;z?u(:pyﬁufie Alternative: ladder based MAPS
Monolithic Pixels X

Half-layer
/ ﬁ sensor
------------- T w \ p- epi /
n-well

depletion zone

p++ substrate

/ particle track

[1] ALICE ITS3 TDR: https://cds.cern.ch/record/2890181



Effective Zone
Dead Zone %0

CEPC ref-TDRHIR SRS

"~ 4 single layer of bent MAPS + 1 double layer ladder

* Material budget is much lower than alternative option

— Use single bent MAPS for Inner layer (~0.15m?)
* Low material budget 0.06%X0 per layer

» Different rotation angle in each layer to reduce dead area

270
Schematic diagram of the Inner layer placement of the vertex detector stitching scheme.
20

Long barrel layout (no endcap disk)

layer | Radius _| Material _ o cover cos Bl

Layer 1 11mm 0.06% X0
Layer 2 16.5mm 0.06% X0
Layer 3 22mm 0.06% X0
Layer 4 27.5mm 0.06% X0

Layer 5/6 35-40 mm 0.33% X0
(Ladders)

Total 0.57% X0



https://baike.baidu.com/item/%CE%B8/119485
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Hit rate Data Data rate@trigger ] ]
(MHz/cm?) rate@triggerless (Gbps) Hit density from background (from CDR)

(Gbps)

Higgs
W 3.16 0.98 <0.01

L i ~ .
ow lumi 3.9 0.1
Z pole

— Data rate is dominated by background from pair production
— Estimated based on old version of software

— More details in Haoyu’'s MDI talk this afternoon

— WW runs and low Lumi Z runs (20% of high lumi Z)

— Data rate @1.2Gbps per chip for triggerless readout
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Power consumption

— Fast priority digital readout for 40MHz at Z pole
— 65/55nm CIS technology

— Power consumption can reduced to ~40mW/cm?
Air cooling feasibility study

— Baseline layout can be cooled down to ~20 C

25.7 mm

15.9 mm

A(0.03, 2.30)
= B(0.03, 1.05)

Pixel Matrix:

25.6 mm x12.8 mm

Periphery Readout : 25.6 mm x 1.1 mm

‘ I'DACs: 1.5 mm x 0.5 mm

F DataTrans: 1.3 mm x 0.6 mm

A,
Y
0(0, 0) D(0.43, 0.57)

e Based on 3 m/s air speed, estimated by thermal simulation

C(13.52,/ 0.40)

Matrix Periphery DataTrans. DACs Total Power Power density
TaiChu3 180nm chip 304 mW 135 mW 206 mW 10 mW 655 mW 160 mW/cm?
@ triggerless
65nm for TDR 60 mW 80 mW 36 mW 10 mW 186 mW

@ 1 Gbps/chip
(TDR LowLumi Z)

10
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Beam test of a 180nm CMOS Pixel for the CEPC vertex detector 2024 Nucl.Instrum.Meth. A 1059(2024)
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CEPCEU workshop &Y HHELH 2024F4H Xems CEPC detector and physics overview
Pixel 2024 A EEENETE 2024%F11H Xels CEPC vertex detector R & D status
ICHEP 2024 AW EWADA 2024F7H sels CEPC vertex detector R & D status
IAS EReMIEIFE S ZBEW HE 2024F1H gels CEPC vertex detector R & D
CEPC workshop 2024  BkE B CEPC vertex detector R & D status
PEXSEAEFEN KH FE 20244E5H Xels CEPC vertex detector R & D status
BR412024
BHRUBESZETE FEHE 2 FH 20244E5H Sl F T CEPCTH R R0 2% B B2 Fr R
F IR 28 JF R RN FO BT 1
FELHCYIBEFESE @ BEYW FE 2024F11H gels CEPC vertex detector R & D status
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