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Outline

・ Introduction 

・ Pixel prototype

・ Summary

-- Test results of “Jadepix1”

-- MOST2 pixel project

-- General requirement for the CEPC 
vertex detector 

-- Sensor prototypes



Main Beam Parameter for CEPC operation

from CDR
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・ Tracker

-- SIT, SET, ETD, and 3 outer disks of FTD, ETD: single-sided 
strips mounted back to back

-- 2 inner disks of FTD: pixel

・ Vertex detector

-- 3 double-sided pixel layers

Baseline Silicon Tracker Layout
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Performance Requirements
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Pixel Sensor Specification
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Pixel Sensor Prototypes 

Process Pixel Pitch
(mm2)

Matrix size R/O architecture

“JadePix1” CMOS 33x33/16x16 96x160/192x128 Rolling Shutter

“JadePix2” CMOS 22x22 128x64 Rolling Shutter

“MIC4” CMOS 25x25 112x96 Asynchronous

“CPV2” SOI 16x16 64x64 Rolling Shutter

JadePix1 
(3.9 x 7.9 mm2)

JadePix2 
(3 x 3.3 mm2)

MIC4 
(3.2 x 3.7 mm2)

CPV2

Detail will be presented by 
Dr. Yang Zhou (next talk) 

Hereafter, introduce JadePix1 
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Prototype CMOS Pixel Sensor : JadePix1
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DAQ System
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Test with 55Fe
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55Fe Calibration
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Diode Surface
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Test with 90Sr
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Charge Collection
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Performance After Irradiation
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Performance After Irradiation
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Tests with Electron Beams
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Track Reconstruction
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Spatial Resolutions
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MOST2 -- Pixel Detector Project 

• Ref: Introduction to the Pixel MOST2 Project, Joao Costa, 2018.6
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MOST2 -- Pixel Detector Project 

• Ref: Introduction to the Pixel MOST2 Project, Joao Costa, 2018.6
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Summary

・ Pixel design of high spatial resolution, low power and 
fast readout is required for the CEPC silicon tracker.

・Several types of prototype pixel sensors for the CEPC 
are designed. Characterization of the prototype, JadePix1, 
discussed in this talk as one of example, gives us useful 
information for future designs. 

・All those R&D, including the MOST2 project, are now 
on-going. 
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Backup
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Performance studies: Impact parameter 
resolution

from CDR

Requirement

Impact parameter resolution goal achievable with current design
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Performance studies: Material budget

from CDR

It is studied that 
the resolution 
degrades by ~20%, 
when increasing 
the material of all 
detector layers by 
a factor of two

Requirement  
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