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Abstract:
online self-repair mechanisms is proposed in which fault module can be repaired without affectting the system’s normal operation.

A new system structure and design approach of triple-module redundancy (TMR) systems-on-chip with multi-ply

The system is composed of three reconfigurable redundant modules and a control processor, in which fault modules can be detected
autonomously ; each module is made up of subassemblies with spare parts, and can recover from fault quickly by switching to the
spare parts; meanwhile each subassembly in the module can be repaired through evolution; moreover, redundant circuits with differ-
ent structures are applied to avoid the synchronous arrival of fault at more than 2 modules. The design method and all the self-repair

mechanisms are proof-tested by a TMR HDB3 coder system-on-chip. It is shown that the reliability of the system has been enhanced

greatly.
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TMR 0.0000 0.0000 0.0000 0.0000

H1# 6 ~ 8 A1, MTBF & 1 4} A& E TMR &4
TAHE S )5 ol S A A5 48 TMR R S8/ 1000 %5 TAE
100 4E J5 Al SE AT AT 35 0.9989, Tif4 48 TMR 2R 45 Y Al ¢
PEIERIA 0. B MTBF & 1 4 H B0 T, H1EE TMR
ZA5TAE 100 4EJ5 5 A 0.99 DL E Al S5 ks
PELEZLR A 5 iy A e T SEE 0 4 8] g T R e 500

TN IS & o R A AT L T
FPGA o] R IR ARV IE 0L T, BEiE o] DI R e 25 24T
EE2/

R SR AS RS BT 7 i, T DA AR 22 4 A5 B[] fsf
R BRI AR, DT 1 — 25 2 5 R G 1 ] S

0.0000
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4.4.2 BWMBEREENHHTREKLMN ST

Hi T BB E TMR R 584 S0 8 A 42 A 4
8, R AEA 5 IR AL A 18 52 i B2 IR T AR, IR
M MIEGE TMR %5 2 £ %00 E X RA Sk
FRGE R, H 25 T8 B A L B AT SOC RGBT
BRI K JEfaH, ABE TMR 580 I H L 2
TR T HAR R — 5T, 2 FARBOR Y A SR Af 45 46 i
% B £ I — B H% Moore fE AW HE &7, H 1142 7= %
(25 BEANTEAWIIN R 5 53— 7 10, RG0S A i 4 vy fi
T3 AT SEPERE Z T [, AT B IR T AR S B R ik
REMFE R CEEE B R G — A K Jr 1] . FPGA
T ERGAEEA MY B E R EITR, BB
TMR & 4t AR GEIRACH B, (EL P 42 i X FPGA N
BV 2, HL T 3 R X 20 1) B¢ AR AN 5 R 1Y
SRR AR HP K 25 45 0 45 BB T 014 AT i A2 e 1k
AAETERACR B R, WAL SE TMR REEFT TCiEA M .

EHEE TMR RGH A X AT I8, 3
VAR AR B R, (L EHW R 5 £ Ak f e 45 4 L
U0 G PEARAN 5 () I, g B 2L A 8 52t w] A1 FPGA
PR 2SR DX S AT, TS b Sy 4> 2R 3R it — 2 E )
AR , AT b e P ARAN

5 #ig

ARSCEE T —FhJE T HEACRE 1T 5 A TUR TR B
ARG J5 1%, R 2 P S HLH 4R R AL T
SEPERIZ G RE

(D IACBE Y AL SE TMR REEEAT T8 H
FALLK A IIRE;

(2) ZHETCAR BTN A V)46 15 e 5E
AR RS2 I 5 A

() EePR A F IR BB P T R LI
B RO, PRAUE T A RS T S R A T I 5

(4) RS ITCAR B J7 15 RSB T A &0 F
Z AR [ I H BRSO ARE 3

DRLE, 2 FRE AR 1) e 3 R GE RA K A3 i L )
FEPERIGR A AR AE ), X AP AR R e B R ARE AR i —
AIFTEIREL, AT A 25 18] % 25 $R858 26 15 1 i vl S 2 2%
BT RGBT HE A RO

S 30k
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