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5.3.5 Prospects and plan

Responsible person: Qi YAN, Yiming LI, and Xin SHI

Responsible person: Qi YAN, Yiming LI, and Xin SHI

For the sensor technology regarding the HVCMOS process, the priority in the coming few year is to develop a
full-functional full-size sensor chip that meets the requirements imposed by the CEPC inner tracker. The development
will be performed through a few iterations of chip submissions, including:

o A small pixel array which implement the targeted readout architecture (early 2025);

o One of more small prototypes for performance optimisation (2026);

@ A large chip that meets or very close to the production version (2027).
With the small-scale sensor chip key performance will be studied and input will be provided for detector final design and
prototyping.

The research and development timeline of CMOS Strip Chip for the next three years is listed in Fig. 5.47 where three
versions of the CSC are scheduled to be fabricated. The CSC1 will be mainly focus on the independent CMOS strip
sensor and front-end electronics separately. A preliminary reticle design for the CSCI is sketched in Fig. 5.48. Once the
devices are fabricated, a detailed evaluation of the macroscopic characteristics such as leakage current and capacitance as

Figure 5.46: ITK installation

the function of bias voltage for the CMOS strip sensor (CSC1-A) will be carried out. In addition, the collected charge of
the CSC1-A will be determined for both before and after irradiation. For the readout ASIC (CSC1-B), the initial noise
and gain will be investigated utilizing customized testing board.

The CSC2 will explore the integration of CMOS strip sensors and circuits together on small area and large pitch,
where the special attention need to be taken in terms of exploring the best strategy to separate the sensor with the active
circuits when the sensor is applied high bias voltage. Finally, the target of the CSC3 will be the integration of large-area
(2cm x 2cm) and narrow-pitch (20im) monolithic chip in which a working solution to prevent the cross-talk between
each strip need to be consolidated.

2024 2025 2026 2027
csCl1 ® cscz: a3
Passive CMOS strip sensor and Small size and large pitch Full size and full function
separate front-end electronics prototype 20 um pitch chip
CMOS circuit

Figure 5.47: CSC Research Timeline.

The prototyping of the detector modules, including the integration process, the supporting and cooling structure will
be carried out in parallel to the development of the sensor chips. Small scale sensor chip can already be used to assemble
prototypes with sensor, readout and supporting structures as key intermediate steps.
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