
Development of Hybrid* 
4(- 5?) D**

Prototyping Tools & Techniques
Discussion Topic for  Mixed   Electronics  &  Tracking Session

Friday Afternoon @ CEPC

* Hybrid :  Readout and Sensor separately fabricated. 
** 5D ( x, y, z, t, q)     Yang ZHOU -CEPC workshop

Hangzhou 23-27/10/2024



Elements of a common  3-4D  tracking detector Prototype
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Multi-channel 
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Or   Peak time   etc.



Discussion to explore the benefits of a common 
Test bench for both electronics and sensors

• Common Readout
• Sensor to Electronics Connectors /packaging
• ASIC interface    



Non Standard  Detectors

Many Interesting sensor materials are not CMOS ASIC compatible

• Continued exploration of  LGAD Silicon.. . +  Rad Hard variants 
• GaN band gap 3.39eV   large displacement energy 110eV N,  45eV Ga  ( with gain?)
• Diamond  (3D posts? , with gain?)
• GaAs, CdTe, CZT   



Hybrid Electronics developments



BigRock, a Fast Timing Front End for Future Pixels in a 28 nm CMOS Process , Zhicai Zhang, TWEPP 2022



A prototype 4D-tracking demonstrator 
based on the TimeSPOT developments, 
Angelo Loi (INFN, Cagliari), TWEPP 2023

Timespot-1 28nm   32 X 32 sensor RO matrix 

Test setup consists of five tracking layers in a 
row each having 3mm2 area .
* 3 layers with  trench  silicon layers
* 2 layers with 3D column diamond sensors



First results on the Ignite-0 test ASIC in CMOS 28-nm technology, Gian Matteo Cossu (INFN, Cagliari), TWEPP 2024 



Pico TDC 

Design, test and performance of a PicoTDC based board, Davide Falchieri (INFN, Bologna), TWEPP 2024







3D-integrated pixel circuit for a low power and small pitch SOI sensor, Yunpeng Lu, IHEP China, TWEPP 2023 





DRD 4  Presentation   SiPM’s at FBK  Alberto Gola   May 15, 2023





Interconnects



5D Calorimetry at CMS



The possibility for an  International Forum

• To share ideas on  Hybrid  Detectors.  
• Evaluate sensor technologies using standardized comparisons. 
• Explore interconnect technologies ( eg. 3-D attachment). 
• Develop full systems with a limited number of channels to explore  

realistic implementation / reliability  issues.
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