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Abstract Recently with the development of space technology, the explosive growth of remote sensing
satellite image data and the demand for multi-mode operation of a remote sensing satellite camera, have
produced the differential processing of different data. At the same time, it also has brought great chal-
lenges for inter-satellite data processing. The purpose of this research is to solve the problems of inter-

satellite data processing, such as gigabits per second high-speed data transceiver, datas storage, file cache
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and so on. This study investigates the development of remote sensing satellite data processing, analyzes

the transmission principle of SerDes, and formulates the operation strategy of documented class of high-

speed cache. Based on hardware design and software development, the project of high-speed space-borne

data processing unit with 3.2 bit-s " level and 64 data documents is completed. The test results show

that based on SSLLP (Satellite Serial Link Layer Protocol), the high-speed serial data reception is cor-

rect and the cache strategy is effective. Most important of all, the system is efficient and reliable. This

design has been applied to some on-orbit model missions, providing a reference to the design of high-

speed receiving cache system of the satellite.
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Table 1 Eye diagram information comparison

Parameter

Eye width/ Eye height/ Eye zero/ Eye one/ Eye jit/ Data rate/
ps mV mV mV ps (bit-s ")

Crossing/  DutCyc

Q-factor (%) dist /(%)

Eye Display 1 435.6 970 771.4 756.9 151.3 1.60 12.2 48.6 7
Eye Display 2 452.8 1072 807.7 809 131.7 1.60 12.44 48.8 6.8




182

M 61k2711 588 Fr, W AT 78 FPGA #2 )7 h il fb 8 2
t1k2711 $2 AR HIAL R, (i Ha SO RE s w2 A A
FHRIAE ST . E4h, 78 DDR2 (i 1 L, AN
KA1 150 MHz fif ABF8{E 5, 32 bit $dli 4k 98, it
kR IKF] 9.6 Gbits |, W L BRI ER . RTT%
DDR2 3 4 11 45 15 iy A B8 300 MHz, 03 58 5 K
9 64 bit, FEEIER N 38.4 Gbit-s ' Ik, AEGT
TCIE SRR (25 KA A 2 B SR s, 7 Bt 2 v s e Py i
KMGAF I AR A R TR W ). i 18 %
TR MR R BT, o R AT R O AT
FEAR . BEHOREBE B L bU TR AE S om0t 5, ik
S B EBE AN B O R T AR
B R R EIERE RS

S Hk
[1] FANG Yiping, BO Yun. Application practice and think-
ing of communication navigation remote sensing

satellite[J]. Defence Science & Technology Industry, 2021
(3): 52-55 (Jr1CF, MaZs. s S B TR N H S0k 5 8
%17 EpRHL Tk, 2021(3): 52-55)

[2] LIANG Xiaoheng, LIANG Xiujuan, KE Bei. The develop-
ment path of romote sensing satellite system in Chinal[J].
Spacecraft Environment Engineering, 2021, 38(1): 100-105
(BEEHT, IR, . TR EB I DE RS RN AR IR
THI]. WURERIAEE TR, 2021, 38(1): 100-105)

[3] ZHANG Qingjun. System design and key technologies of
the GF-3 satellite[J]. Acta Geodaetica et Cartographica
Sinica, 2017, 46(3): 269-277 (FKIKFE. " =5 LR LK
TH5 SR [J]. 2244, 2017, 46(3): 269-277)

[4] WANG Lianguo, ZHU Yan, SHEN Weihua, et al. Central-
ized payload management system for dark matter particle
explorer satellite[J]. Chinese Journal of Space Science,
2018, 38(4): 567-574 (FEH, o, kML, 45 K5 ki1
PRI T2 8 rp AT A PR BE (D], &S MIRR 2224l 2018,
38(4): 567-574)

[5] SUN Yunzhu, JIANG Guangwei, LI Yundun, et al. GF-
5 satellite system design and technological characteristics
[J]. Aerospace Shanghai, 2019, 36(S2): 1-13 (FhFuER, #t
i, ZEnvm, 5. @IS DR RO SEARR AT]. R,
2019, 36(S2): 1-13)

[6] LIU Hui, JIANG Tong, GUO Qiang, et al. Research on effi-
cient high-speed data transmission technology for GF-5
satellite[J]. Aerospace Shanghai, 2019, 36(S2): 30-36 (X
W, 2, TR0, AF. A TS TR M A0S OB A B AR

[7]

(8]

[9]

(10]

(11

(12]

(13]

(14]

[15]

Chin. J. Space Sci. ZIAFAFFHR 2023, 43(1)
5E[3]. _LIEHIR, 2019, 36(S2): 30-36)

ZHENG Xiaosong, LI Li, ZHANG Yu, et al. Design and
verification of data processing and transmission subsystem
on GF-T7 satellite[J]. Spacecraft Engineering, 2020, 29(3):
74-81 (HR/INE, ZEr, KW, . mr-b S DERIRA 5L
fii oy RGeS HAIE[T). SR TR, 2020, 29(3): 74-81)
YU Zhiheng, YE Junming, DENG Diwen.
high speed and deep asynchronous FIFO based on FPGA
and DDR2 SDRAM[J]. Microcomputer & Its Applications,
2011, 30(4): 34-36,40 (WEEAE, HH-&R A, X3l 3. £ FFP-
GA5DDR2 SDRAMY K% it 5P FIFOZ AF 111 [J].
LS R, 2011, 30(4): 34-36,40)

HAN Xiao, YAN Yongli, LI Yongbin, et al. The design of
DDR2-SDRAM
FPGA[J]. Electronic Design Engineering, 2021, 29(1): 168-
171,176 (#i%, EKAL, ZEHMW, 5. £ FFPGANDDR2
SDRAM: il #% H /4% 10 3F [J]. B F i3 TR, 2021,
29(1): 168-171,176)

ZHANG Mei, DU Hui, GUAN Hui, et al. Design of satel-
lite high-speed serial data interface based on TLK2711[J].
Spacecraft Engineering, 2015, 24(6): 13-19 (3k4a, #:#E, %
Wi, 45, B FTLK2711 580 1AL o 347 2 B 2 M ikt
FHI]. MK &S TR, 2015, 24(6): 13-19)

LU Wengiang, SHI Rui, REN Yongfeng, et al. Research on
high
SDRAM[J]. Electronic Measurement Technology, 2020,
43(18): 6-10 (H 3Cok, Jifi &, 1F 55 W, % . 3 T DDR2
SDRAMGY = 3 EE 2 AFH AR BT SE (D). B Pl RO, 2020,
43(18): 6-10)

Texas Instruments Incorporated. T1k2711-SP 1.6-Gbps To
2.5-Gbps Class V Transceiver[Z]. Texas: Texas
ments Incorporated, 2012

SHEN Jingyu. Design and Verification of 8 b/10 b Code
Circuit Based on SerDes Chip[D]. Chengdu: University of
Electronic Science and Technology of China, 2011 (J£3%E 5.
F:T SerDesits 8 b/10 b fihit i B Y BT S 40 E[D]. #p:
LT RHRS, 2011)

YU Da, LIU Jinguo, XU Dong, et al.
channel high-speed serial image data transmission system
based on TLK2711[J]. Chinese Journal of Liquid Crystals
and Displays, 2017, 32(10): 815-821 (4xik, X4 H, %7K,
4 LI T TLK27115 5 5 4T AR B8 (9 15 5 & 45 ().
W5 B R, 2017, 32(10): 815-821)

DU Xu, YU Yang, HUANG Jian. Design and implementa-
tion of high-speed serial transmission interface based on
FPGA[J]. Computer Engineering and Applications, 2007,
43(12): 94-96 (FLJE, F7, B, FTFPGAN B #1715
PO S SEI). THENL TR S5, 2007, 43(12): 94-
96)

A design of

controller user interface based on

speed data cache technology based on DDR2

Instru-

Design of multi


https://doi.org/10.12126/see.2021.01.016
https://doi.org/10.12126/see.2021.01.016
https://doi.org/10.11947/j.AGCS.2017.20170049
https://doi.org/10.11947/j.AGCS.2017.20170049
https://doi.org/10.11947/j.AGCS.2017.20170049
https://doi.org/10.11728/cjss2018.04.567
https://doi.org/10.11728/cjss2018.04.567
https://doi.org/10.19328/j.cnki.1006-1630.2019.S.001
https://doi.org/10.19328/j.cnki.1006-1630.2019.S.001
https://doi.org/10.19328/j.cnki.1006-1630.2019.S.005
https://doi.org/10.19328/j.cnki.1006-1630.2019.S.005
https://doi.org/10.3969/j.issn.1673-8748.2020.03.012
https://doi.org/10.3969/j.issn.1673-8748.2020.03.012
https://doi.org/10.14022/j.issn1674-6236.2021.01.035
https://doi.org/10.14022/j.issn1674-6236.2021.01.035
https://doi.org/10.3969/j.issn.1673-8748.2015.06.003
https://doi.org/10.3969/j.issn.1673-8748.2015.06.003
https://doi.org/10.3788/YJYXS20173210.0815
https://doi.org/10.3788/YJYXS20173210.0815
https://doi.org/10.3788/YJYXS20173210.0815
https://doi.org/10.3321/j.issn:1002-8331.2007.12.032
https://doi.org/10.3321/j.issn:1002-8331.2007.12.032

	0 引言
	1 系统设计
	2 高速串行数据链路层通信协议设计与实现
	3 高速缓存策略
	4 结果分析
	4.1 仿真测试
	4.2 眼图测试

	5 结论
	参考文献

