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Abstract

In this paper, we propose a test generation method for large scale sequential circuits based on
circuit partitioning to increase the size of circuits that the implicit product machine traversal (IPMT)
method can handle. Our method partitions a circuit under test into subset circuits with only single
output, and performs a partial scan design using the state transition cost that represents a degree
of the connectivity of the subset circuit. The IPMT method is applied to the partitioned partial scan
circuits in test generation. Experimental results for ISCAS89 benchmark circuits with more than 50
flip-flops show that our method has generated test patterns with almost 100% fault coverage at high

speed by use of 34%~73% scanned flip—flops.
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Step 1. Select partial scan FFs in a circuit
under test according to <el_pofd
algorithm with state transition cost
K.
Get a partial scanned circuit by
replacing the outputs of scan FFs
with primary inputs (Pls) and the
inputs of the scan FFs with primary
outputs (POs) in the given circuit.
Partition the scanned circuit into
subcircuits with a single output.
Apply IPMT algorithm to each fault
in partitioned subcircuits.
28 5. HZEF] o3 HlAEAY daEE
Fig. 5. Test generation algorithm based on circuit
partitioning.
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Table 1. ISCAS8) benchmark circuits.
name #PI | #PO #FF #gate #ault
s1423 17 5 74 753 1515
s5378 35 49 179 3042 4603
$9234 19 22 228 5866 6927
s13207 31 121 669 8722 9815
$35932 35 320 | 1728 18148 39094
s38417 28 106 | 1636 23949 31180
538584 12 278 | 1452 20955 36303
B 2. RE2AI R dHlaEly A

Table 2. Test generation results for partial
scan circuits

name |(#node|#edge | #FF | K #scan |t. e.| time

s14234 96| 4470 | 74| 10| 54(73%)| 100| 213

sh378 || 263 | 4623 | 1791 10| 95(53%)| 100 55

15| 87(49%)| 100] 138

20 100 2203

s9234 | 269 | 6520 | 228 | 10| 102(45%)| 100| 316

)
)
)
61(34%)
)
)

15| 105(46%)| 100] 335

s13207 | 821 9442| 669 | 5| 338(51%) 100| 816

$35032 || 2083 | 15190 | 1728 | 10| 899(52%)| 100 1356

s38417 || 1770 168702 | 1636

(@]

87] 29492

)
1037(63/0)
)

s38584 || 1742 (40888 | 1452 | 51 956(66%)| 100| 2990
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