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A Study for Design and Application of Self-Testing Comparator
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ABSTRACT

This paper presents the implementation of comparator which is self-testing with
respect to the faults caused by any single physical defect likely to occur in NMOS
and CMOS integrated circuit, The goal is to use it for the fault-tolerant system.
First, a new fault wodel for PLA(Programmable Logic Array) is presented. This model
reflects several physical defects in VLSI circuits., It focuses on the designs based
on PLA because VLSI chips are far too complex to allow detailed analysis of all the
possible physical defects that can occur and of the effects on the operation of the
circuit,

Second, this paper shows that these design, which has been implemented with 2
level AND_ORor NOR-NOR circuit, are optimal in term of size. And it also presents a
formal proof that a comparator implemented using NOR-NOR PLA, based on these design,
is self-testing with respect to most single faults in the presented fault model.

Finally, it discusses the application of the self-testing comparator as a building
block for the implementation of the fault-tolerant system,
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131 1. CMOS NAND Ao|EoiAN e ofd 7bx A%
Fig. 1. Different Faults in a CMOS NAND Gate
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Y gert ok

o}

H 1. A¥o] U3 AS wlo] NAND gated] &Y =2l
Table 1. Faulty Behavior of the NAND Gate

[ 2 b ] Fab) Fe@b) |

0 0 0 1
0 1 1 !
1 0 1 M
1 1 0 0

upeta, Zyol WA ke Wl k2 s Al(2-1), APl YASIAL W =
gl 4= A(2-2)2 Y Ho}

F(a,b,t) = a(t)-b(r) (2-1)
Fes(a,byt) = a(t)-b(t) - (a(t) + b(1)) + Fps (a, byt = 1) a(t)b(t) (2-2)
Fofa.0)=a (2-3)
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Fig. 2. Influence of a Stuck-on Fault on the Signal
Propagation
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Fig. 3. Open Line Fault in the NAND Gate
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2% 4, NANDAlolEof 28] Bridging Y
Fig. 4. Bridging Faults in the NAND Gate
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Fig. 5. Equivalent Circuit when occurred Bridging Fault
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2y 6. HAFZ Bridging Aol WAsiAE d 571 g
Fig. 6. Equivalent Circuit when occurred Feedback Bridging Fault

ual (c), (d), {e)BFE ¢r 08 9ot T3, H2o] W EEF LIehigich

414~
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Table 2. Truth Table when occuring Bridging faults

a b
P Fe Fe  Fe FpC Fpr Fe Fg Fp
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0 1 1 0 1 u 1 1 i 1 1
1 o0 1 o 1 1t 1 1 u 1 R
11 O 0 0w w10 qa ¢

E 200149 e omje U Aefeis Yulolx, R Yul: UF EWAAHLY Ao
wiet &9 y7t ks gojojch
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Fig 7. A self-testing 2-rail Code Checker
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Fig 8. A Self-testing NMOS two-rail Code Checker
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