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Coincidence Detecting Scheme

for the Combinatorial Logic Circuits

S5 2 B 2e, 7 gk »g it
Shigeya TSUIKI

Takahiro HAGA,

Abstract

for the combinatorial logic circuits
Compared with the software-type testing,

Coincidence Detecting Scheme)

In this paper, we propose an error detecting hardware-scheme
(the scheme is named by us as the

the hardware-type detecting has sveral merits such as (1) simultaneous

detection of the errors when they occur, doing usual operations, (2) the
possibility of detecting the intermittent faults, etc. But, it is very
important to make the detecting circuit to be small one, for the relia-

bility and the frugality of the detecting circuit.

Hence, AND-Inverse,

Output-Side AND Detecting Schemes are proposed as the special cases of

the Coincidence Detecting Scheme

as a result, it is shown that

(1) AND-Inverse Detecting Scheme has minimal redundancy (2 AND and 1
EXOR elements are sufficient excepting NOT), (2) Output-Side AND Detect-
ing Scheme can be applicable to any given combinatorial logic circuit
which is detected, and (3) the (average) detecting rate is largely im-

proved by using parallel extensions of such schemes.

0f course, above

results hold under the situation that any stuck-at faults (at input and/

or output points) can be detected
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Term

Scheme
Hard Soft

Needless to halt usual operations
Possibility to detect intermittent faults
Needless to compute test inputs
Possibility of self-checking
Needless of fault models
Needless of periodic maintenance
Easy selection of tested function units
Easy redesign of given circuit for testing
Few added pins of VLSI

Test inputs are surely applied
Small "amount of added hardware

X

Total cost of detecting/testing
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original input output
input point point output
Xy

Combinatorial R I

(0: fit, X: unfit)

.,xn:original input

Logic Circuit

Z)

y,,..,ym:output
w:inputside detecting information
z:outputside detecting information

e:error signal
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