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Abstract

Delay testing is essential for assurance of digital circuits as the speed and the density of the
circuits improve greatly. However, delay faults in sequential circuits cannot be detected easily due
to the existence of state registers. To overcome this difficulty a new test method and algorithm are
devised which can be used for both stuck-at testing and delay testing. To apply the new test
method, a new scan flip-flop is implemented. Experimental results on ISCAS 89 benchmark circuits
show that the number of testable paths can be increased drastically over conventional scan
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Generate delay tests for the combinational logic(Get the test
vectors P71, P2,

for {i = 01 | < Mum_tests, i++}) j» Num_tests : number of delay
tests for the combinational iogic */

Modify the combinational logic cotresponding to the each
first test pattern(Ps 7))

ATPG for the inserted stuck—at-0 fault;

it (ATPG is succeeded)

{
Memorize the input pattern(a part of P0) and the tested

path(a part of 74

Num_success ++;

}
for (i = 0 | < Mum_success, i++)
FO, P1, P2 are applied to the sequential citcuit;

}

Generate delay tests using functional justification:

Compare 7P with the tested paths:

if (there exist the paths wihch can be only detected by

) functi
1

for (i =

onal justification)

justification #/

Apply the test corresponding to the each path(Pah(i)

0: i < Mum_paths. i++) /* Num_paths : the number
of paths which can be only detected by functional

to the sequential circuit.

a8 7. HAE duEls
Fig. 7. Test algorithm.
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Table 4. Result of test.(Robust)
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