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Abstract’

In this paper, we proposed the autonomous algorithm of pseudo-exhaustive testing for
the multi-level combinational logic circuits. For the processing of shared-circuit that
existed in each cone-circuit when it backtracked the path from PO to PI of CUT at the
conventional verification testing, the dependent relation of PI-PO is presented by a
dependence matrix so it easily partitioned the sub-circuits for the pseudo-exhaustive
testing. The test pattern of sub-circuit 's C-inputs is generated using a binary counter and
the test pattern of I-inputs is synthesized using a singular cover and consistency
operation. Thus, according to the test patterns presented with the recipe cube, the
number of test pattrens are reduced and it is possible to test concurrently each other sub~
circuits. The proposed algorithm treated CUT's net-list to the source file and was batch
processed from the sub-circuit partitioning to the test pattern generation. It is shown that
the range of reduced ratio of generated pseudo-exhaustive test pattern exhibits from 85.
4% to 95.8% when the average Pl-dependency of ISACS bench mark circuits is 69.4%.

*EEER, SRR ET TER (x o] =F& 914 3=zetal< 911-0806-023
(Cept. of Elec. Eng.. Chosum univ.) -19] d+2 F8EAEUt)

“EEE, SRR ETTEH

(Dept. of Elec. Eng.. Ajou univ.) B A 19934% 18 78

(482)



L
[. ME

AAA 269 LSI/VLSI+= CAD E(tool)d] =4
o2 AAr|ge] F43] sl AH(chip)el AA
=7b v Foksle Aol e, s2A4A uhby
< 2%t HY¥(2-leve) 2 == PLAZ 9] 3
v]9} YA7Z(critical path)e] &2 A|7IR|de|
#7] dFell Al Wy 24-& tEshe A
9} Zatanol Agto s pAHSle] HgEE AA
7} ofgdA =Sk 284 obd Al (multi-level)
o zgeeE A2 E FYske A7k AR
ool ot Hld Zh=ele kX ERE v}
Ao AAZE "ok, AR, 3 WA #astE 95
2%t @4l PLARCH Ao o]&-8(use rate)d} A
HEES Folu B4, dAARSY AzAd-S FAi3
AFI A, AAR =2l H{F ZA=(testabil-
ity)e] Sdss 93 A3 AR CUT
(circuit under test)®] ZAH (test pattern)&
shsiA] AAdslol st Aoldk, =3 AAR =B
£ 100% testabledti redundancyzb {lolek &
o} A3zl 2g A"l A4 (automatic
test pattern generation:ATPG)e}l |75t}

[3-6]

L=

o8

CUTS) AApide 147} 271kl ahet =14

ZE; AR N9 Net-listE FIHZ Pseudo-exhaustive Testoll &3 B5E

Moz g7l slof AAlge] AT QAR

ol I, i AS dol Ao el o
HEloh o]gA 5= AAREAY &AM 2
7Y Azggst P a8l3 ZA S (testabil-
ity) " ol w2 zJAbsfRle) AAde] o] Frojx o} 3}
o, o}& fi3le FEE 7|5H (functional) &2
A7 A exhaustive testing)@ & low 100%<
A 738 (fault coverage)e] RAEw AHAA
7 AH(pseudo-exhaustive testing) "™ o thgh o
T7F Al AbE ek

B =fdxie 7129 Verification ZJA "™ 9
shared 329 ZJAldele] o]|F oz F-EEo] A4
B b7 " (o]3} Rhee/Kim 232|5)ol4]
2o 23a |-y 24 2geE FHAES
AAdsHe B3-S /R, rokgh) o) & ¢k |-
& thste] Eo)Aw (singular cover)9} U=
2t (consistency operation)$] §Ho2A 327} A
AR FA FA2E Vs AR F ale A
28 oA AA L] A8 daelg-E Al
Aorsl otwe) 5 CAD Alxgle]l A7lviE oty
(schematic editor)ell4] gt #¥ Fjt=e]d A
® 329 net-listE FE39, o]F 2nstd

(483)

83

(source file)2 jHulol R3]z FiltolA Al
AA7MA] dB Aelgio

[. olgH u&g

CUTY A-AAZH AR AAI2E thpe] 23
272 ¥@sl3. PleA PO7IAE A58 &ASAA
A e W 228 7o =eiteg Alejshud
AAslE 71golt), 2e=2 CUTE AAMAAEE
A 2o o9 FE HARe] 87=Ew, A2AMY
@ s-a-2A(single stuck-at-fault)¥gt ohz}
Az FA4ke] oz % oFAF(multiple
fault) M4 %= AEE 7} st

1. 43 #&A3}

CUTS} HAlA ¥ gelg BAdshe= AAAH
-2 PlollA PO7IX)9] A2 FAdslsl= Fol},
Rothe 542 BA2& FA- ¥Assl= D-gxel
g Adede. CUTY Y99 =elias B3
sl ARV AR e, 1 A9 AgR
EAo) oE SolAHE AYsle Udx|x2E AP
o} 3 12 7 =7 Alo] B Beolxwolr},

E: 3 1. =8| Ale| B9 BolAH
Table 1. Singular cover of logic gates.

AND NAND OR NOR EXOR
de) &9 99 &9 U 29| U9 &9 44| 29
1171 J0X| 1 /1X 1}00; 1 ,
0X| 0 X0/ 1 {X1 1 |1X| o0 ’;§ é
X0/ 0 11/ 0 000 X1]0
[$:6F 5 1.3

Sol#u 9] AHole A Ade] =] AelE ¥
18 gosta, ¢ Alde] =2 AlE ¥ 05 &
IS isn

ole Fze YA Yo £54E APt
Hge Xe 0 =% 1ol Aol A 3
2 e ARl weaErt 1, 0Tes aAFe
e o9 32 F r=o] ARAEt 1d
. 08 HRATe TR EE sa-002, NS
7 0d o, 18 A v EE sa-lR2 3E
gt Alolre] E3d o2y} uA o] WAYEH £ 2
o} zro] glHel| x|z} =Rigt Fdo] o]Foial
22 EHolAM Hor AF4e dashs A4
olct,

-
o= =



84
E 2 =g AelES dAFxt

Table 2. Consistency operation of logic gates.
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INPUT Nodes « N1 N2,N3.N&,NS.
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=== Comect! Fixed Logic Valua 1, 0 and X of L-input(Pls) ==
0--> N1,N5.

1->

x>

# of Partionsd Block=)
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# of Bxhaustive Patterns: (2°5)= 32.00
# of Verification Patterns; = 32

# of Rhea/Kix Potterns: = 10

# of Proposed algorithm Pacterns: = 9

== Reduction ratio of Pssudo-Exhaudtive testing methods ===
Compared with Varification Test = 72.%
Coapared with Rhee/Kis algorithe = 10%

Elapped time .................: 0:0:7
Quantity of Used Memory ....... & byte

a3 5. CO017.RPT9] W4
Fig. 5. Content of C0017.RPT.
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Fig. 6. Reduced ratio of test pattern generation
by the proposed algorithm.
(when Pl-dependency = 69.4%)
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