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Welcome more contributors!
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Parameter Requirement / expectation

Strip width 10μm

Strip pitch 20μm

Strip number / chip 1,024

Chip size 2.1×2.3cm2  (active area: 2.05x2.05)

Spatial resolution σϕ~4.2μm,  σr~21um

Time resolution < 3ns

Power consumption ~ 80mW/cm2

Data size per hit 32 bits (10b chn ID + 8b BX +  
6b TOT + 5b chip ID) 

Event rate / chip Maximum ~0.25Gbps

LV / HV 1.8V / 200V

Wafer resistivity 2k Ω cm

Technology Node 150 nm

CMOS Strip Chip - CSC

CMOS circuit

Strips (1024)

Version 1.1



CSC: Front-end electronics
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CMOS circuitStrips (1024)



CMOS Strip Chip – Basic Concept
• CMOS strip is different than CMOS pixel
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电路

CMOS Pixel

ASIC

Sensor

CMOS Strip

Sensor ASIC

expandable

• Pros: ASIC no constrain from the strip sensor
more space to integrate more circuit

• Cons：large capacitance of strip sensors
Special care for amplifier design

Negligible cross-talk between sensors and ASIC.

Single Pixel

• Pros: small capacitance of sensor area
• Cons: ASICs and sensors share same area

special care for separation to avoid cross-talk

Single Strip



Existing passive CMOS sensor
• First large sized CMOS passive sensor(> 4cm) 

• Main designer : Tianyang Wang
• Stitching technology on 6-in wafer with LFoundary

• Successfully tested of strip sensor behavior
• Confirmed feasibility of CMOS strip sensor path
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https://doi.org/10.1016/j.nima.2022.166671

T. Wang

150µm thick

https://doi.org/10.1016/j.nima.2022.166671


Available HR wafer from domestic company

• Zhonghuan (天津中环)
• 2kΩ HR wafer
• 8-inch wafer size
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Available Foundries from domestic and abroad
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• Foundry ：Wuxi Huarun Shanghua Tech (⽆锡上华)

• Process：0.18µm BCD,  8-inch wafer

• Capable to process HR wafer

• Capable for backplane implant and metallization for HV bias

• Accept turning of injection depth and dielectric width

• Lfoundry: 0.15um will also be used along the line



Work Breakdown Structure (WBS)

1. Sensor -> Simulation on-going
2. ASIC
• Amplifier /  Shaper / Discriminator /  TDC / FIFO / Serializer

3. Integration
4. Test System
5. Characterization
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Timeline for CSC1 

SPEC Design Fab (full mask)

1 Month

GDSII Wafer

3 Month 3 Month

Fab (MPW)

CSC1 AFE

Die

4 Month

DesignCSC1 Test System Production

CSC1 
Test



CSC1 and Beyond
• Explore the potential of CMOS strip technology

Spacial resolution < 4µm
Timing resolution < 50ps
Charge resolution < 10%

• Build a friendly radiation semiconductor ecosystem in China
• Establish collaboration with institutions (IMECAS, ZJL, IAS, …)

companies (Conveyi, …) and univerisities (SYSU, …)
• Work together on novel sensor / ASIC design, build system test with open

source/hardware and evaluations with frontier technologies ...
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Welcome to join us!


