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Fig.1 The structure of silicon strip detector, and its work principle
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Table 1 Typical methods of data acquisition and compression for the silicon strip

detectors
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Fig.2 Process of data acquisition and compression for the silicon strip detector of DAMPE-02
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Fig.3 Cluster discrimination

2.3 MKESEHNEERTT

G PR Ol RS — NS I — AN T, BB R RE T
— R, ERE R Sl e A PR TT TMEE KIE Y. FPGASEILThAE 1 B AL 2 N
EREA TR HE S, AR R is AR MO AR, S5 A HIRIE HARR N, fFEFPGAH Y
ERK &R, R e 2 1) is AR E I Is A7k, AT AT DAE AL B b SR
RK.

WHE2.2795 R 48 FIR AR, B BEAN BRI S 4 R PiAR BE AN G- cluster B8 7. Tiikk
BES 7> ST AN SR AR B B S e AN SRR 7R AR O S AR e, IR SR AR 3 A
B T Rclusterdil 7 H1 9730 1 A LA W ok T 2 15 K, R B R KB E
K.

I3 T SRV A% i S HURE RPN, BR ISR TE SRS, R R L B O B 1 i T i 5
H & AT pop BRGE R, 150 J7 (R St A BE. i e A T B0 20 2 58 i — N ASTC L
FH SR Y B s RIS, ERE B A RETE K, T Vs ERES . kIt
BT S R B 0L, 51N T A A7 il A DA il b Fe S5 M A D v IR G247, K B8NS90 90
PRAAIAAT: 25140, BEUR G B, T8 OB AR 2, SRRV S, IR A BR B 4 S Bl A7
A a4z /7 Buffer A (2(Buffer B); 55241, 3 HUEE 140 411 bR 5 28 J5 1O 84k 42 /7 Buffer A
(8 Buffer B), #ATIEAIZH, FHKcluster, [ 8IE S TR LA T HBTEL XS 75
—“Madder [RAGEE FIALFE, FEHEHIBRFE LG BB A7 AN 247 Buffer B (2(Buffer A). P
FAFERTAR R, #7 adderiBIE S x FPGAR B A 3, 5745 an &l 4FT 7R

Pre-Process Ping-Pang
Raw L. Gecissialiee | BT .. ; » Mass
Data Deduction Calculation Buffer B Memory

B4 Bl e ks

Fig.4 Structure of the data compression algorithm

B4 R DI RERERAEFPGA TP 20 BARBIREAEXT R, ST LR, MArisqT.
JE AR B 4% OB TE S8 JE NP, LAFPGARS B 0y ™75 28 M) BRI, IR R AN T 3E N\ #5128 SR A
B, RIS A5, B9 A B I 1) e 50 A R NI B R 3 [ vk, s AT I AR G 5

50-5



60 & A - R 6

B,

Data Flow

K5 s ikizi il

Fig.5 Operation of the data compression algorithm
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Fig.6 Structure of the data pre-processing in FPGA
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(a) ladder assembled by silicon strip unit
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Fig.8 Prototype design of the silicon strip detector in the lab
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62085 48177960 586716 1.2%
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Fig.13 Signal waveform during the algorithm operation in FPGA
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The Design and Implementation of On-orbit Data
Compression Algorithm for Large Area Silicon Strip
Detector
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Asstract The silicon strip detector (SSD) has the advantages of high position res-
olution, fast response, low noise, and low power consumption. Since the new century,
it has been widely used in space exploration to track incident particles. SSD for the
new DArk Matter Particle Explorer-02 (DAMPE-02), whose channel number will be
up to five hundreds of thousands, and will generate massive raw data during the data
acquisition, must have a fast and efficient data compression solution on orbit. In this
paper, a real-time data compression algorithm is proposed, which is based on the FPGA
(Field-programmable Gate Array). A pipeline structure in the FPGA is designed for
the algorithm, to make the process more parallel and efficiently accelerate the running
speed of the algorithm. And finally, the compression velocity, up to 38.4 million channel
per second, is achieved. The design idea can provide a reference for the track detector
of DAMPE-02.

Key words instrumentation: detector, dark matter, computing method: data com-
pression
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