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A Design of Space Compactor for low overhead
in Built-In Self - Test

Jun Mo Jung’

ABSTRACT

This thesis proposes a design algorithm of an efficient space response compacior for Built-In Sel-Testing of VLSI
circuits.  The proposed design algorithm of space compactors can be applied independently from the structure of Cireuit
Under Test.

There are high hardware overhead cost in conventional space response compactors and the fault coverage is reduced
by aliusing which maps faulty circuit’'s response to fauit-free one.  However, the proposed method designs space
response compactors with reduced hardware overheads and does ot reduce the fault coverage comparing to conventionat
method.  Also, the proposed method can he extended to general N-input logic gate and design the most efficient space
response compactors according to the characteristics of output sequence from CUT.

The proposed design algorithm is implemented by C language on a SUN SPARC Workstation. and some experiment
results of the simulation applied to ISCAS'85 benchmark circuits with pseude random patterns generated by
LFSR(Linear Feedback Shift Register) show the efficiency and validity of the proposed design algorithm.
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{Table 5) Fault Coverage for input pattems

0 EREUED
B HEy 267 2

g | dEeis v & Qér (%)
c432 387 98.724 ag7 98.724
c499 480 98.765 484 99.588
cB89 865 97.630 873 98.533
c135% 4 | 57189 | 1158 | 58.637
¢ 1508 1665 | 91.183 | 1758 | 98.278
3040 | 34: 3210 | 93.368 | 3280 | 95404
¢H315 ] 457¢ 4936 1 99.316 ' 4964 | 99.879
cH2881 4879 1 99,653 4879 | 89.653
¢75H52 T010 | 94271 | 70389 | 94.661

(E 6> EIHY &E2| b|lm( =] %)
{Table 6> Comparison of Aliasing Probability

Agre w
o el B 399 AelE 4-9e Aolm
8] &) HES12

480 3" . 960 ¥ | 480 ¥ | 960 sl | 480 % | 960 b

e432 | 0975 0.775 0.775 0.775 0.258 0.258

c499 | 5.000 4,939 5.000 4.958 5.000 4.909

c880 | 1.387 1.489 1.040 1604 1.040 0.687

cidhal 2103 2093 2.103 2.073 2.103 2.073

ciads . 1.441 0.853 1441 0.853 1.441 0.853

3540 2.087 1.829 2.368 2104 21580 1.798

c5315| 2289 | (873 | 2.269 | 1.773 | 1.083 | 0.745
(c6288] 0 B 0.041 | 0041 | 0041 | 0041

¢75621 3.909 1.762 2.140 2.131 2.397 L361

(E 7> HE =0 W2 880 3|20 tist 27t SE
olzsi2 4
(Table 7> Space Response Compactor for ¢880 circuit

Aiokeh g

apgy 2| 1ED AN 9 Aole T o414 Aot
h 33 = Ry

AND[ OR |XOR AND| OR [XOR{AND| OR | XOR
60 | 5 [ 8112 238|126
320 | 5 [7]13[ 23 8] 1[2]%
480 | 6 | 6 13| 2 [ 3[8 |1 ]|2]s
640 | 6 | 6131 2 38 1216
800 | 5 | 614 2 308 125
960 | 5 |6 142 | 3] 8|1 ]1]3
120 0 5 (6|42 [3[8]1][2]%
1280 | 5 (6|4l 238l 1]2]%
1440 | 5 | 6114 2 | 3] 8| 1 |2] s
600 | 5 [ 614 2 |3[8 1 112 8
1760 | 5 [ 6 )14 2 [ 3[8 1 [ 1] 7
1920 5 (623181 [1]¢7

(E 8> & 0 T2 ¢880 F 20| LfEt &
AEEY ofgeoi &89 8T
{Table 8> Comparision of faull coverage and aliasing
prebability for ¢880 circiut

qu 7|y

160 | 886 | 850 | 95037 |2.118] 0.941 2235
220 | 886 | 857 | 96.727 | 1.050| 0.933 1,050
480 | 886 | 865 | 97.630 | 1.387| 1.04D 1.040
640 | 886 | 865 | 97.630 | 0.694] 0925 0.578
80C | 886 | 885 | 97.630 | 0.578] 0.825 0.578
960 | 886 | 873 | 98.533 | 1.489 |  1.604 0.687
(120 | 886 | &78 | 99.097 |1822| 1.708 1936 |
1980 | 886 | s78 | a9.047 |1.822] 1.708 1.936
1440 | 886 | 878 | 99.097 | 1.822| 1.708 1.036 |
1600 | 886 | 8718 | 69.097 | 1.822| 1.708 1936
1760 | 886 | 8% | 99.097 |1.822|  1.708 0.797
1920 | 886 | ®i8 | 99097 | 1522  1.708 0797 |
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