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Abstract

Testability analysis computes controllabilities and observabilities of all lines of a circuit and then
evaluates fault coverage. The values of controllability and observability as well as fault coverage
produced by testability analysis are used for applications of testability analysis. ITEM was evaluated
as a fault coverage tool. But the values of controllability and observability at all lines of circuits
must be estimated as a performance measure of testability tools for another application such as
partial scan. In this paper, partial scan method based on sensitivity analysis which estimates relative
improvement of detectability of circuits after scanning a flip-flop is used for performance evaluation
of ITEM. Performance of ITEM, with respect to testability values on each net, has been measured
by comparing ITEM and STAFAN. Partial scan performance achieved by ITEM is very similar to
that of STAFAN, but ITEM takes less CPU time. Therefore ITEM is very efficient for partial scan
application because ITEM runs faster for very large circuits in which execution time is critical.
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Fig. 1. Existence of uninitializable flip-flop.
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FPartial Scan()
Compute Controllability and Observability
Compute TCF of the circuit
n = number of unscanned FFs
while(TCF > 0 and n > 0)
for every unscanned FF j
Scan()
TCF; = new TCF
Compute Sensitivity : §; = TCF - TCF;
Unscan(j)
best = FF with maximum ¢;
Scan(best)
Add best to scan FF list
n=n-1
Recompute best
TCF = TCFest
Return Scan FF list
T8 2. #E 290 dzElZE, CoPS
Fig. 2. Algorithm of Partial Scan, CoPS.
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gz | A S vector | CPU time Fault
EaprEs | EO ] g |V
(DFF ) (%)
10 23115 70.49%
18 359.567 69.835
32 550.683 69.241
5% 778183 70825
(32(2)) 100 1362983 | 70957
178 2416683 | 72409
316 4261467 | 74058
562 7962433 | 73993
1000 1362867 | 73927
10 360333 74983
18 568.017 79.142
32 862.383 80528
56 12383 80.066
s1423 %0 100 218455 81.320
3N
(17/14) 178 &415 8018
316 6815417 | 80528
562 12008933 | 8024
1000 213636 | 81.3%
10 595 90.297
18 8%.5H &9
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178 6067.9 30528
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Table 2. Fault Coverage Result for 30%
partial scan.
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3E & o HHBg4 =] | B gS =f)
FC(%)| DF |FC(%)| DF |FC(%)| DF
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E 49} ¥ 55 STAFAN® ITEME o].%-%].o:] Table 4. Fault Coverage Result for 50%
G056 4 2 St el A5 Tk % partial scan. —
o vEhd wiel st ke R 1R 3A4% F azog | 3| S Mowse ) ewar-w
ITEMS B3 270 443198 ‘Iﬂi} STAFANS Fc) | DF [Fcos) | DF [Feeo)| DR
o] 43lse o Ad 3 FF AF A= 2.936%0) s382bench | 399 | 96241 | 384 | 97494 | 389 |{89223| 3%
01bench | 45 | 43307 | 107 | o | 1w |m207| 1
== =3
of ZElz HAE H9e 74887%E STAFANY b | a2 |76 |38 | oasar | 0 T
75.040% 3} H|R37)F £ Moot sSkBbench | 566 | 67748 | 376 | %020 | 501 | 67748| 3%
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£ 3. 3006 33 2 s A7 sdlbench | 467 | 9780 | 457 | & | 457 | 96| 42
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Table 3. Execution Time for 30% partial scan. wEivencn |10 [97127 10w | 07034 | 107 Tse0 | 108
ITEM sl%bench | 1242 | 945% | 1154 | 94505 | 174 | 4505 | 14
4z o)z STAFAN —— Y e 9 - slz38bench | 1355 | 89520 | 1213 | 89520 | 1213 |s0520| 1213
" sl423bench | 1515 | 80198 | 1215 | 7863 | 189 | 8076 | 128
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° 2 509 S8A 7t 52 og A
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S378bench | 65120667 | 1211967 | 8130 | 0803|4747 Fig. 6. Fault Coverage Comparison as 50% partial
scan.
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Table 5. Execution Time for 50% partial scan.
STAFAN 11EM
32 ol% WhE g9 = ] uhE 319 = 60
CPUl(sec) | CPUGsec) | Z+4-84(%) | CPU(sec) | ZH4gH(%)
s¥bench | 90817 1.367 98495 43.367 52.248
A0 1bench| 570 1.067 9B.086 1.067 BB
s4ddbench | 76583 1583 97932 51233 33101
H%.bench | 8.033 1783 97.903 62133 26931
si26nbench | 96.033 1783 R124 62.017 34.742
s64l.bench | 139217 1.900 RV63H 56783 0331
s713bench | 160900 2017 R.747 64050 60.193
sB3bench | 411400 5983 B46 211.260 48649
sl1%bench | 215133 303 RB50 3567 B342
s128bench | 212833 3167 RB512 3633 R23
sl423bench | 3931683 | 57683 9RB5HB | 1997200 | 49202
s5378bench | 99322700 { 1753967 | 98234 | 49845033 | 49.815
s9234bench | 304082450 | 5127.367 | MW314 |1B74R0| H.36
S i ey 93.358 58.838
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Fig. 7. Executed CPU time comparition as 509%
partial scan.
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Table 6. Fault Coverage Result for 70%
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