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Abstract

A new LFSR based test compression scheme is proposed by reducing the maximum number of specified bits in the test
cube set, smax, virtually. The performance of a conventional LFSR reseeding scheme highly depends on smax. In this
paper, by using different clock frequencies between an LFSR and scan chains, and grouping the scan cells, we could
reduce smax virtually. If the clock frequency which is slower than the clock frequency for the scan chain by n times is
used for LFSR, successive n scan cells are filled with the same data; such that the number of specified bits can be
reduced with an efficient grouping of scan cells. Since the efficiency of the proposed scheme depends on the grouping
mechanism, a new graph-based scan cell grouping heuristic has been proposed. The simulation results on the largest
ISCAS 89 benchmark circuit show that the proposed scheme requires less memory storage with significantly smaller area
overhead compared to the previous test compression schemes.
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construct a graph G,
Gory = G
while (G'= 1)
{
select the pair with the minimum sum of node connections
Sfrom G;
add the pair fo group G;;
remove the pair from group G;
Jor (j=15<Mt1++) / generating G;
{
select a node from G such that the node is connected
to all the nodes in G, and its connection strength
is minimal;
add the node to G;;
remove the node from G,
}
if (balance_size(G;) == false)
J
1
decrease M,
G = Gorgs // restart the process
i
}
Oz 2. Hotsts A mElM g2 S
Fig. 2. Proposed scan partition algorithm.
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Table 2. Comparison with partial reseeding schemel[13].

Circuit Proposed [13] FE1
Name EEI EE2 FE2
so378 1.17 0.98 1.19
$9234 0.94 0.93 1.01
s13207 1.16 0.94 1.24
$15850 0.9 0.98 0.97
s38417 1.31 0.98 1.34
$38584 1.27 0.97 1.31
Average 1.13 0.96 1.18
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Table 3. Comparison with variable rank LFSR scheme™™.

Circuit Proposed (18] FEFE1 | areal
Name EEl |areal | EE2 | area2 | EE2 | area?2
s5378 1.17 107 1.23 471 0.95 0.23
s9234 0.94 331 115 | 1,297 0.82 0.26

s13207 116 | 149 | 117 | 751 0.99 0.20
s15850 095 | 478 | 1147 | 987 0.83 0.24
s38417 131 | 268 | 112 | 2,030 1.17 0.24
$38584 127 | 268 | 118 | 1,14 1.07 0.23
Average 1.13 2601 | 1.17 | 1,120 0.97 0.23
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