HEPS-BPIX4 6M detector

B a silicon pixel detector with 6 million pixels
B Designed for the High Energy Photon Sources
(HEPS), China
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HEPS-BPIX4 6M detector Bandwidth

HEPS-BPIX4 DAQ System
requirements

» large detection area

>  high spatial resolution
» wide dynamic range
>

high frame rate for data acquisition
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2 Architecture Design
3= The HERS.BFIX4 M detector & a sillcon pixed detector with & millien piel:
3 Designed for the High Energy Phaton Sources (HERS), which s the first fourth-
‘generation syrchrotran light saurce in China

3 The Data Acquisition [BACH System i an essentisl part of the debecor system

‘Characteristics for HEPS-BPIX4 6M DAQ:
» Masshe data reacauts, reliable real time data
processing and starage.
3 Floxible system cantral - Support two modes: HEPS.BPIX 644 DAC) adogts 3 single-sorvar sobution:
Considering the small valume of the sillcon pivel detecto, light-weight DAg is easy i
HEPS software)
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= high spatial resclution
> wide dyramic range
3 high frame rate for data acquisition === =
- . The DA system can be diided into two p
» Data flow layer s respansiile for data recening, assembling, processing and savng
» Imteractive kayor Is designed for the contral, monitoring, infarmatian publishing
> Twalayers ane independent, TCR/IP ks uzed to passing messages hotween them

‘Make full use of singhe-server resources to build a high-performance
DAL system

4. Performance Study

The DAQ was deployed cn the Dl FowerEdge R70 server to camprehensively
valuate the averall performance of the HEPS-BPIXG M DAD zystem

3. Framework Design

e

Imteractive kiyer has three major modubs:

3 Run contral moduske & usec to send command and switch Finite State Machine.

3 Informatian manstor module 1s uzed to monitor the system status and genarate logs.

> Infarmatian pabliching modula & used o aggregate i the Infarmatian and publish
itbo user interface.

Dataflow Layer has four major components:
» B05: Aeacout data from electronics readout boards — Using mushi-threads
Bl data package based on the frame 19
Implements data pracess functiens and samples the data ko the GUY interface.
cirt cperation mede, the data b transmitied to the HEPS softwans
> D5 Save Gata 1o disk. Comgression aigoeithms wil be employed in the future 1o
Fecuce storage Bandwidth pressure
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3 This canfiguraticn can mest the output bandwiith
 Compressian algarithms will be emplayed to recuce storage bandwidth pressure

HEPS-BPIX4 Data Flow
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» Estimation far the resources reguired

ver HEPS-SPIN4 6M DAQ system affers fundamental features including
onfiguration, céplay, and data stcrage. It will be officially deployed in
rce beamine system this ye
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Conclusion

DAQ core functionality fully
implemented

Applied in single-detector
module calibration
comprehensively evaluate
overall performance

will be deployed this year
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