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A Fault Tolerant Combinational Circuit with Fault Diagnosis Capability
——To Mask and Detect the Loss of Any One Connection

between Gate Circuits——
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Fig.3 (a) Fault tolerant inverter. (b) The Symbol.
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Fig.4 Input-output function for the fault tolerant in-
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Table 1 Truth table for the fault tolerant inverter.

1L 18—% WERE | D | A1
6 =-05 E—F E—F E—F
(T=0)|(T=-1) |(T=-2)

X1 Xz u

X u z u VA
na-y:=3 0 0|0(|-0.5

2

1

2
-1.5 1t -25| 1
1
il

1 1 1.5
B —foREEF [ 10 1 0.5

0.5 0 |[-0.5
—-0.5|0—1|-1.5

o|o|=|N
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TEET A EMbAB. RIS, X; $/21k X2 OA
NRCE—WREESREL T (X1, X2) =(1,1) @
ANCH LT x=1 koG %EXH. T=0
LT, x=1¢,%kozb LT, EBIEEKRD
HANTHH Z=02RFTHZLADbNDL. T4b
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Fig.5 (a) Fault tolerant AND gate. (b) The Sym-

bol for the fault tolerant AND gate. (c) The
Symbol for the fault tolerant OR gate.
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Table 2 Truth table for the fault tolerant AND gate.
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MO TESELTT=1-2n 2AHNTHIEL WV, 2
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Table 3 Truth table for the fault tolerant OR gate.

2 AJ1 OR i A B BE S T
9= -0.5 -V E—-F
T=1-2n
] )
X, X2 Y71 Y x u V4 u VA
0 0 o0 ofo[-o05][0[-35] o0
EHE 0 0 1 1|2[151[-15 0
1 1 0 o215 [1]-15] o
1 1 1 14|35 [1]05 1
0 0 1—0 11|05 [1][-25] o
H—fgpErE [1—0 1 0 O0]1] 0.5 [1[—=25] 0
1 1 1-0 1|3[ 25 [1][-05] o
1—-0 1 1 13|25 [1]-05] o
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p q t s | v| test
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0 0 0 1|1
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1 0 0 01
1 0 0 10 v
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Fig.6(a) The truth table.
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Fig.6(b) The Karnaugh map.
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Fig.6(c) An optimized circuit.
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Fig.6(d) The fault tolerant circuit.
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