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1251 5 8 SRAM Z! FPGA S I E R AYiE AR R

JHARMW T C ERREL kA
(HBTFHERE A TR BB, W Kb, 410073)

WO RSN E RS AT T 65T ) SRAM ! FPGA () YR 7 BN S RBF AT S TSRk, SRR
S RGBT R U AR O LR LI . WL IR KA T 48R A6 2880 11 W Block RAM (TS 1 BH % 4RI «
X ZHTUAR(TMR) SRS A IUBI AT AT T 9050E, 458 FAUESHF L, X SRAM & FPGA KGN
TEIAT 54T o

KEHA: GAULAL ORCTRON: AT SRAM B FPGA: it

Suitability of using radiation susceptive SRAM based FPGAs in

navigation satellites: an exprimental study

Zhou Yongbin, Xing Kefei, Wang Yueke, Zhang Chuansheng
( School of Mechatronics and Automation, National University of Defense Technology, Changsha 410073, China)

Abstract: Heavy ion test results carried out by Heavy lon Research Facility in Lanzhou(HIRFL) of Xilinx XC2V1000 SRAM
based FPGA are present. Test method, test setup and results analysis are given. Heavy ion upset cross section of XC2V1000’s
configuration memory and BlockRAM are caculated. A Triple-Module Reduncy (TMR) hardened circuit has been tested in the
FPGA in two manners, i.e. without and with scrubbing the configuration memory. Moreover, the suitability of using such
radiation suceptive devices on navigation satellites are studied.

Key words: navigation satellites; single event effects; radiation reliability; SRAM based FPGA; radiation hardening by design
(RHBD)
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[F1 3 44 LML 8 1 R IR 5 S U SEHL . TR 45 3 T S 5 SLEAT XS, JFf B O ok A K I
U B4 % A ST AL
3.3 TMR fu Skl FERGE AE I TR3R

A FPGA TNfEBELE e L 903 3005 S Ry i, JExHZRY D BT =BT A Al
. Zert T XC2V1000 A FEH THIENZT 30%. AME BT A KO . iRk
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KA. DRGHURY: BN BETEGE: MBOMT:

Primary study on coverage and distributing methods of satellite

navigation system Monitor Stations

Li Zuohu' Hao Jinming' Li Jianwen'? Zhao Qile’ Zhang Chengjun'
(LInstitute of Surveying and Mapping, Information Engineering University, Henan Zhengzhou, 450052, China;
2. Navigation and Positioning Technology Rescarch Center, Wuhan University, Hubei Wuhan, 430079, China)

Abstract: As one of the important components of satellite navigation system control segment, Monitor Stations are of great
significance for the provision of system basic service function and the maintenance of all performance indexes of the system.
A model used for the assessment of Monitor Stations coverage is given, which can be used as the basis to carry out tests and
analysis on three aspects including the coverage of single station, the overlap of two stations and the whole coverage of
Monitor Station net, taking GPS for instance. The results show that this model is effective to evaluate the Monitor Station
coverage and design the net and optimize it. Then the sensitivity analysis of GPS ground station outages is carried out, which
determines the stations that are of great influence and can be resulted in larger integrity risks. And the distributing methods of
Monitor Station are discussed with a scheme by stages and classification based on the coverage.

Key words: satellite navigation system; Monitor Station; coverage; outage analysis
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