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HEPS iz a read-out slectromics system based on the BPDX pixel
array detector Teadout chip which is independently desiznad and
developed by the imstinute of high energy phvsics. The read-out
electronics systam uses Field-Programmable Gate Amay (FPGA)
as the core of dizital logic. In order to complete the basic
fimction of the pinel detector, the read-out system nead to be sat
up the confizuration and read out data chain of the BPTX readout
chip. The prototype of the detector consists of 16 sensor modules,
covering an effective detection area of 17.28 cm * 12.48 cm. The
detection energy interval is § ke -20 kel

\ HEPS-BPTX readout board /

For sipizel detector, The parameters of the BPIX pixel amay chip and
2. IMPLEMENTATION ey

setting of the trigger sigmal require to be configured through the UDP
protocol. A kind of timing iz adopted to resd and write internal registers.

The UDP logic module parses the dsts snd tramslstes packetss into the
address and data, which is provided to read and write the coresponding
ragister. To reduce the complexity of the interface and the comnmection czbles,
the firmwars wutilizs the connection mode of the daisy chain. It can not only
to process the TCP packets from the read-out board, bat sl:o the data fom
the upstream rezdout board. The upstresm data are connected throngh
IANO_PITCH. Consequently, both the upstream and the downstresm data
are processed sinmltamecusly by arbitration module Therefore multiple
boards can share the same bandwidth.
B

Background Information

Data readout method

Simple block diazram of the FPGA firmware.
The firmwars is mainly divided into two parts, one is the TCP data
processing module and the other iz the UDP data parzing medule. The
way of TCPUDP data ransmiszion between HTOE and user layer iz
strictly adhered to the timing relationship required by XTOE IP core.

The structure of the upper-computer software.
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the data 2n 2z, pet the meximem baadwideh by MATLAE. - e e
The UDP pasing module throuzh Netcat to verify whether the firnwvare - e
e o ke (DR This readout method h:;n;een pn:nﬂy verified nd implemented, which =
The experiment uzes FPGA s data sources to generate data of diferent
throuzhyut and matches FIFD to test the linarity of the bandwidth be configured and real-time tramsfer data through XTOE Meamwhile, the

fimmware can readout data from multiple boards by the daisy cham mode.
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