20024 7TH EFLEERGE

#@WX2002-395D-7-10

B

$£39% SDIER £7H

81

shed Ak A4 WAS Ags WR A dlAE 71

(Logic Built-In Self

Test Based on Clustered Pattern

Generation)

REWR® & X4

* %

#®

(Yong-Suk Kang, Hyun-Don Kim, [I-Suk Seo, and Sungho Kang)

(=]
oi

B epeld AR ARk A A
Aelich, AR Aee 2Ug dae
E AR R HAEE Aolely] Sl sze

Zo wh e v agk A7S ISCAS WAHlz 38g

o
=l

ARgE 22 ulAE A4 HlAES et "2E d" QXS
#7elM 2k sledel 7|18 JREA vl Ak AA el
7hetsted AMgA R A e A" AAVIE v
7B 3

Azt

Abstract

A new pattern generator of BIST based on the pattern clustering is developed. The proposed
technique embeds a pre-computed deterministic test set with low hardware overhead for
test—per-clock environments. The test control logic is simple and can be synthesized automatically.
Experimental results for the ISCAS benchmark circuits show that the effectiveness of the new
pattern generator compared to the previous methods.
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Table 1. Example of Random  Sequence
generated by Figure 1.
LFSR 8051525354
E4 |LFSR Only | Al2$ o) Alds 447
1 10000 00000 | 10110 { 11011 | 00001
0 01000 10000 | 11011 | 01101 | 00000
1 10100 01000 | 11101 | 10110 | 00000
1 11010 00100 | 11110 | 01011
0 01101 10010 | 11131 | 00101
1 10110 01001 | 11111 | 10010
1 11011 10100 | 11111 | 01001
0 11010 | 01111 } 00100
1 01101 | 10111 | 00010
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Fig. 2. New Pattern Generator.
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state 8483528150
by EF1
cicy| bobyby [LFSR| no EF by EF1
& EF2
000 1 11111 11111 ¢ 11111
001 0 01111 01111 01111
00 | 010 1 10111 10111 | 10111
011 1 11011 11011 | 11011
100 0 | T|0N 11101 | 11101
000 - 10110 11110 | 11110
001 - 01011 01111 ¢ o1111
01| 010 - 10101 10111 | 10111
011 - 11010 11011 | 11011
100 - 01101 01101 | 01101
000 1 10110 10110 | 00110
001 1 01011 01011 | 10011
10 | 010 0 00101 00101 | 01001
011 1 10010 10010 | 10100
100 1 01001 | T {11001 { 11010
000 - 10100 11100 | 11101
001 - 01010 01110 | 01110
11 | 010 - 00101 Qo111 | 00111
011 - 10010 10011 | 10011
100 - 01001 01001 | 01001
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Table 3. Experimental Results.

Circuits PPI LFSR Product
s641 5! 5 17
s713 54 5 18
s833 66 5 &3
s5378 214 9 25
9234 247 11 193
s13207 700 10 &
s15850 611 10 188
3417 1664 12 2
s3834 1464 11 m
c2670 233 5 97
762 7 9 73

E 4.vx Ay A5
Table 4. Comparison Results.
Cireuite % of 32 H|E LFSR 2ed AN
[3] New (4] New

st4l 59.7 317 52 43

s713 582 325 46 46

s838 1020 839 209 342

sh378 86 47 23 ()
s9234 5100 2317 N/A 994
s13207 1797 1255 1956 468
s15850 371.8 236.2 N/A 911
s33417 | 16982 8479 N/A 4426
s34 | 3341 167.0 157 628
2670 | 2603 1009 1752 440
c62 | 4370 1070 2380 301
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