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Introduction

* Jinping Neutrino Experiment (JNE)
 Conducted within the China Jinping Underground Laboratory
* Solar neutrino, geo-neutrino and supernova neutrino
60 PMTs mounted on the exterior of the spherical detector
* 30 channels -> 60 channels -> 4000 channels
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Introduction

* Jinping Neutrino Experiment (JNE)
* Time resolution
* Energy resolution
* Low threshold
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Introduction

* Electronics system
 Time resolution
 ADC sampling rate
* Clock synchronization
* Energy resolution
* ADC effective number of bits
* Low threshold
 Data transmission bandwidth




Hardware design

Tsinghua DAQ system
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Hardware design

 Tsinghua DAQ system
* 64 channels 1 GSps/14-bit (Now), 64 channels 5 GSps/12-bit (Future)
* 64 Gbps QSFP+ per DAQ board (Now), 100 Gbps QSFP28 per DAQ board (Future)
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Hardware design

* Tsinghua DAQ system
 Board of DAQ WRX602
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Hardware design

* Tsinghua DAQ system
e Level 0: Amplitude
* Levell: Time
e Level2: Energy
* High-Level
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Hardware design

 Tsinghua DAQ system
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Hardware design

Tsinghua DAQ System (agent env) root@tao: /home/tao/JNE Agent# python mimo_agent.py
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Hardware design

* Tsinghua DAQ system | e |
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Performance test

* ADC

« According to the IEEE-1241 standard, ADC is used to collect the full range 10 MHz
sine wave generated by SMA100A
«  ENOB,pggo5(1 GSPS/14-bit) ~ 10.5 bit

CH1 CH2 CH3 CH4 CHS CH6 CH7 CHS

WRX602#1 10.5724 10.5150 10.5365 10.4968  10.4885 10.5667 10.5467 10.4730
WRX602#2 10.5956 10.5556  10.5151 10.4918 10.5574 10.5392 10.4966  10.4922
WRX602#3 10.5681 10.4941 10.5109 10.4718 10.6378 10.5842  10.5868  10.5541
WRX602#4 10.5557 10.5512 10.5154  10.5512  10.4739 10.4873  10.4858  10.5508

== WRX602#5 10.4751 10.5206 10.4660 10.5443 10.4662 10.4345 10.5172 10.5394
» WRX602#6 10.4696 10.4702 10.5253 104762 10.5210 10.4832  10.5830  10.5232
WRX602#7 10.4866 10.5358 10.5328 10.5102 10.5288  10.4852 10.5684  10.4952
WRX602#8 10.4927 10.5114 10.4695 10.5284 10.5026  10.5441 10.5985  10.5038
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Conclusion

A New DAQ System with 64 channels 1 GSps/14-bit ADCs for JNE has been
developed

* The data bandwidth of PCle is up to 100 Gbps

 The maximum of clock skew between different channels is 20 ps
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Conclusion
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Backup
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