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SILICON DETECTOR APPLICATION SCENARIOS

* What we have in EPD, an incomplete list:

> To detect charge particles and x-ray (a few keV) photons:
= TaichuPix
= BPIX
= LGAD (mm-size pixel), AC-LGAD, LGAD-strip
= COFFEE
= SiC
> To detect scintillating (UV to visible) photons:
= SSD, SPD, SiPM



SILICON DETECTOR APPLICATION SCENARIOS

* The current (aimed) applications:
» In particle-physics and astrophysics experiments,
= In HEPS, national facilities,
* In medical imaging and other commercial applications,

* In instrumentations, especially those to replace the imported.
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Current R&D’s in China for LHC Experlments
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HERD Silicon Detectors: SCD and STK

HERD SCD, STK (2025- )

HERD (High Energy cosmic-Radiation Detection) is to be installed on the Space
Station by ~2028. The detector system has SCD, STK, +3 others

SCD: 5-side, 8-layer charge measurement Z=1-~28, total area 38.8 m?

Z measurement

Z-like FPC
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— X measurement

2’ resolution = 0.1° @ 10 GeV, total active area 8.3 m2
g HPK SSDs: 150 um pitch, 320 um thick, DC with bias resistor
O Front end readout chips: IDE1140, VATA450.3
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Participating institutes:

IHEP, PMO, Perugia

STK: 14-layer detecting trajectories of y — e*e™ conversion in 3 W plates, angular
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Pixel size
Sensor
Pixels/module
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module

Total pixels
Threshold
Gain
Counting rate
Frame rate

Counting
Depth

Image Depth

Module Gap

Bad pixels
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SILICON DETECTOR APPLICATION SCENARIOS

* Future applications
* Continuation in particle-physics and astrophysics experiments,
= Continue in HEPS, national facilities,

= Should we explore applications in other fields? If yes, what would be
the priority?



ELECTRONICS APPLICATION SCENARIOS

 What we have in EPD, an incomplete list:
» Readout electronics in silicon sensors
* LGAD-strip readout ASIC
= SiPM readout ASICs
» FPMT readout ASIC: FPMROC1 and FPMROC16
» TDC aiming to reach 5 ps resolution/precision

* High speed data link for detector front-end electronics:

o Data aggregator, SexrDes, LDD, TIA (for optical module), at 11 Gbps
o R&D for 20 Gbps with PAM4

= ADC at various precisions and sampling rates
* Radiation tolerate ASICs for configuration/control/monitoring: I2C, SPI



ELECTRONICS APPLICATION SCENARIOS

* Technologies we use, again an incomplete list:
= Sensor dictated: Tower Semiconductor, others?
= SMIC CMOS 180, 130 and 55 nm, with recent concentration on 55 nm

* Technologies CERN uses:

" Sensor dictated: many.
= TSMC CMOS 130, 65 and 28 nm



ELECTRONICS APPLICATION SCENARIOS

* The current (aimed) applications
* In particle-physics and astrophysics experiments
* In HEPS (mmostly silicon sensor readout related)

* In medical imaging: TOF-PET



ELECTRONICS APPLICATION SCENARIOS

* Future applications
* Continue all the R&Ds for the physics experiments and facilities
* Continue the efforts in applied fields, such as the TOF-PET

* China ASIC development Platform for physics Experiments (CAPE)
o To address the problem ASIC R&D faces: slow, high risk and high cost

o To promote collaborations among research institutes and universities in
China.

= Should we explore applications in other fields? If yes, what would be
the priority?
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