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Abstract

ARINC659 as a standard multipoint serial communication bus, and with the advantage of more
general, high efficiency and reliability, has increasingly become the idea selection of backplane
bus within the computer of spacecraft avionics system. This paper based on the study of ARINC659
bus architecture and underlying communication mechanism, identifies the sensitive of single
event upset for ARINC659 bus interface components applied to space radiation environment, and
a set of targeted reinforcement design is put forward for single event upset hardened. Finally, the
correction and validity of the reinforcement design are verified by ground simulation experiment,
which shows that ARINC659 bus interface components after reinforcement design meet the appli-
cation in the radiation environment and provide the basis for the application of ARINC659 bus in
aerospace.
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Figure 1. Composition diagram of ARINC659 bus and interface components
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Figure 2. Communication mechanism of ARINC659
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Figure 3. Diagram of partition management of table program memory
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Figure 4. Design diagram of inner memory with EDAC
4. FATENESE EDAC Rt IE R EE

X3 {>c X2

No6

N7
Lt

Il
IC

CK

Figure 5. Schematic of DICE circuit structure
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Figure 6. Hardware composition of experiment system
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Table 1. Character of ion

F=1. BFEM
Fr5 SRR pilipoiEs BT LET (MeV-cm’/mg) fik#(MeV) SR (um)
1 Ge 37.4 206 30.06
2 Jext HI-13 Ti 21.8 169 34.7
3 cl 129 164 474
Table 2. Experiment data record
% 2. MIGBIEIER
FE OBgS RT fEEMev)  LET (Mevimglemd)  HHE(um) CGHRUE  mps el
(A3 RAEA T 4 IE4E)
1# 0 0
1 24 Ge 206 37.4 30.06 1 0
34 0 0
1# 0 0
2 24 Ti 169 21.8 34.7 0 0
34 0 0
1# 0 0
3 24 cl 164 12.9 47.4 0 0
34 0 0
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