R&D proposal for the

Vertex and silicon tracking system
Meng Wang, Xiangming Sun, Qun Ouyang
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Reminder: Detector requirements

Vertex detector specifications:

Parameter Inner layers Outer layers
Single point resolution 2.8um 4um
Integration time 20us
Power consumption 50 mW/cm? (air cooling)
Material budget 0.15%X ,/layer
TID radiation tolerance* 1M krad/ year ?
NIEL radiation tolerance* 10*2n,/ (cm?year) 7

* safety factor of 5

Silicon tracker specifications:

Parameter

Inner layers

Outer layers

Single point resolution

7um

Power consumption

50 mW/cm? (air cooling?)

Material budget

0.65%X ,/layer
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Technology options

Many technologies from ILC/CLIC could be referred.
BUT, unlike the ILD, the CEPC detector will operate in continuous mode.

Pixel sensor: power consumption < 50mW/cm?, if air cooling used
readout time < 20us

e HR-CMOS sensor with a novel readout structure —ALPIDE for ALICE ITS Upgrade
— relatively mature technology
— <50mW/cm? expected
— Capable of readout every ~4us

e SOl sensor with similar readout structure

— Fully depleted HR substrate, potential of 15um pixel size design
— Full CMOQOS circuit

* DEPFET: possible application for inner most vertex layer

— small material budget, low power consumption in sensitive area

Silicon microstrip sensor: p*-on-n technology
pixelated strip sensors based on CMOS technologies




Critical R&D

Pixel sensors with low power consumption and high readout speed

In-plxel discriminator } Similar to ALPIDE sensor for ALICE ITS Upgrade

In-matrix sparsification

— Starting design with HR-CMOS process

— Exploring possibility with SOI process, especially for smaller pixel size
Light weight mechanical design and cooling

— 0.05%(0.1%) material budget without(with) cabling

— Air cooling technology with acceptable vibration due to air flow

Pixel sensor thinning to 50um
Slim edge silicon microstrip sensor

Low noise, low power consumption front-end electronics for silicon
microstrip



