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Abstract

First, the coupling faults of semiconductor memory are classified in detail. The chained coupling
fault is introduced and defined, which results from sequential influencing of the coupling effects
among memory cells, and its mapping relation is described. The linked coupling fault and its order are
defined. Second, the deterministic “Algorithm GA” is proposed, which detects stuack-at faults, transi-
tion faults, address decoder faults, unlinked 2-coupling faults, and unlinked chained coupling faults.
The time complexity and the fault coverage are improved in this algorithm. Third, it is proved that the
march test of an address sequence can detect 97.796% of the linked 2-coupling faults with order 2.
The deterministic “Algorithm NA” proposed can detect to the limit. The time complexity and the fault
coverage are improved in this algorithm.
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Table 5. The list of MEs for detecting the linked CF which consists of a {( 1,2 1)
and another CF where i<j<k in cell location,
CF cell state 0 cell state 1
NO. A DD A DD
aal RyWi(m) RyW W, (2m) :R¢(m) : RIW W W, (2m) :Re(m) :
abl RyW,W,y(2m) ;R,(m) ; RW,Wi{m): Ry\W, W, W,(2m) ;Ry(m):
acl RyW {m): R, W W, (2m) ;Ry(m) : RyW,(2m):R,(m):
adl RyWi(m): RiW W, (2m) 1 Ri(m): RiWy(m): RyW W W,(2m) :R(m) :
ael RoWi(m): RiW W, (2m) :Rytm) : Ry\W,(2m):Ry(m) .
afl RyW (2m); R,W W, (2m):Ry(m): RyW,(2m) : RyW W, W, (2m) iRy :
agl RyW Wy(2m): RyW, W, (2m) :R;(m): RyW W, (2m) : RyW,(2m):Ry(m):
ahl RyW W, (2m) :R(m) . RyWi(m) RiW,W, W;(2m) :Ry(m):
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akl RyW W;(2m) R,W W, (2m) ;R.(m): Ry W, (2m}; RiW.(2m):Ry{m):
Remark
1. AT a ME with ascending address
2.DD :a ME with descending address and a ME with descending address
3.m 0 or the positive integer
4. (m)ete. [ the number of transition write
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Table 6. The simulation results for the detection of
linked 2-CFs with order 2.

Algorithm Time Fault coverage for
complexity hnked 2-CFs with 2
Algorithm A'+ 30N 710(97.796%)
TEST A5 15N 693(96.143%)
Procedure 1 * 37N 710(97.796%)
Algorithm NA 15N 710(97.796% )
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Table 7. The comparision of algorithms.
Algorithms [ Time comp. Fault coverage
MTS+ 5N 2 All SAFs
(Arbitrary wired logic)
TEST A SAFs, TFs, Unlinked 2-CFs
in[5] 15N 96.143% linked 2-CFs with order 2
(No, multiple access faults)
Algorithm A 30N SAFs, TFs, AFs, Unlinked 2 CFs,
in 4] 97.796% linked 2 CFs with order 2
Procedure 1 37N SAFs, TFs, AFs, Unlinked 2 CFs,
in [6] 97.796% linked 2-CFs with order 2
SAFs, TFs, AFs, Unlinked 2 CFs,
Algorithm GA 10N 92% linked 2-CFs with order 2
(Including inversion CFs and CCFs)
SAFs, TFs, AFs, Unlinked 2 CFs,
Algorithm NA 15N $7.796% linked 2-CFs with order 2
(Including inversion CFs and CCFs)
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