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LHCb Tsinghua Group in SciFi R&D

 SciFi Detector Performance Evaluation Electronics

 SciFi Detector Performance Study

 SciFi Track Reconstruction Software Package Development

 SciFi Readout ASIC (PACIFIC) Quality Assurance System

 SciFi Readout ASIC Board Mass Production and Test (2018)
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SciFi Detector Performance Evaluation Electronics

• For SciFi detector module performance study and Test beam experiment.

• Designed by Tsinghua, RWTH and Heidelberg, more than 20 systems offered to SciFi

• Read out up to 2048 SiPMchannels @ ~2kHz = one side of a full module
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USB Board SPIROC Card



SciFi Detector Performance Study
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 Based on the Performance Evaluation Electronics, with 
NIKHEF and Heidelberg. (Several Ph.D. Students)

 Light tightness, cooling, spatial resolution…



SciFi Detector Performance Study

oMats pre-gluing test:
QA method: developed at Heidelberg 
QA hardware: USB readout + SPIROC + trigger available

oModule pin-alignment test:
• QA method: developing system similar to Heidelberg 
• QA hardware: laser + PSD ready, develop mechanics

oModule end-item test:
QA method: developed at Heidelberg 
QA hardware: USB readout + SPIROC + trigger available
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SciFi Track Reconstruction Software Package Development
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SciFi Track Reconstruction Software Package Development
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Correlation plots of testbeam data from framework: Telescope x



SciFi Track Reconstruction Software Package Development
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Correlation plots of testbeam data from framework: Telescope y
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PACIFIC ASIC

MORE THAN 

10K CHIPS NEEDED
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V5 PACIFIC:

320MHz SLVS differential output



PACIFIC ASIC
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PACIFIC ASIC
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SciFi Readout ASIC (PACIFIC) Quality Assurance System

 All the ASICs and Carrier Boards 
should be sperately test.

 Mass production will be done 
between 04/2018 ~ 05/2018.

 A automatical Quality Assurance 
system is needed! 
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PACIFIC ASIC
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 All the ASICs and Carrier 
Boards should be 
sperately test.

 Mass production will be 
done between 04/2018 ~ 
05/2018.

 A automatical Quality 
Assurance system is 
needed! 



PACIFIC ASIC Test
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SciFi Readout ASIC (PACIFIC) Quality Assurance System

 Two versions have been designed, produced 

and tested, by Tsinghua and Heidelberg

 key components: 

 Altera Cyclone FPGA

 precision clock conditioner

 (LVDS-SLVS convertor)

 8-channel, 12-bit ADC

 USB interface to PC

Single-ended version for PACIFIC v4

SLVS differential version for PACIFIC v5



SciFi Readout ASIC (PACIFIC) Quality Assurance System
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SciFi Readout ASIC (PACIFIC) Quality Assurance System (v4)
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SciFi Readout ASIC (PACIFIC) Quality Assurance System (v4)
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SciFi Readout ASIC (PACIFIC) Quality Assurance System

& Mass Production in 2018
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First 128 

PACIFIC v5

ASICs have 

been tested 

by using the 

Quality 
Assurance 

System



SciFi Readout ASIC (PACIFIC) Quality Assurance System

& Mass Production in 2018
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In 2018, 2500 PACIFIC frontend boards will be produced 

and test in China !
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ASIC ID 63 143 210 280 301
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× × × × ×

Vref DAC result × normal × × ×
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ASIC Test Result = 123/128 ≈ 96.1%
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