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On a Design and Implementation Technique of
a Universal ATPG for VLSI Circuits

Jong Kwon Chang!

ABSTRACT

In this paper we propose a design and implementation technique of a universal automatic test pattern
generator(UATPG) which is well suited for VLSI digital circuits. UATPG is designed to extend the capa-
bilities of the existing ATPG and to provide a convenient environment to computer-aided design(CAD)
users. We employ heuristic techniques in line stification and fault propagation for functional gates during
test pattern generation for a target fault. In addition, the flip-flops associated with design for testability
(DFT) are exploited for pseudo Pls and pseudo POs to enhance the testabilities of VLSI circuits. As a

result, UATPG shows a good enhancement in convenient usage and performance.
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primitive_gale v ° ol 2] o o o 006 w00] 100
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VLS 3128 E8 AHE mE MAMY9) O 8 P Iy 43

dAHE v 5g A FHHAC
UATPG AH4ate AA o =& =9 diFdE
AHgsle] 32 vEAES A4 F g
o} HlaE i FEne ZEAC)E, A o)
E 9 DFT E455S A48t HAE 4 dx
DFT 71Ye2 MA=Z ¢ ¢ 2 2
FHR E 27 71 HEdq Ay shed
DFT ¢xM32ate g wgst Fr}. oj4ts 3
o] UATPGE A}&zloAl #Helg #7428 A3l
o Fh

&3, UATPGE #5Alolee wEedHojAz
IFEFAD A AR 7S AHeEdn
DFT 432§ 94 Pl 9 94} POR 843
o VLSI 3|29e] A P4 aA F4A AL 3
Auk, o)#idt HA2 a8 HAE e
oFol FVksEle <HE V1A Uk AAAHQ
VLSI 329 AdA FAHAH 24 "H2e A=
A7F A7k el At HAE e QYA A%
& ZA Folda A A& He oi¢ F4H
e}

doRo) Al HAE e oFg st
g 4 2= 28 # <l w™d(scan chain ordering)
719 el o] RH el gl A7t

a9

[1]J. P. Roth, “Diagnosis of Automata Fail
ures:A Calculus and a Method,” IBM Jour-
nal of Research and Development, Vol. 10,
No. 4, pp. 278-291, July 1966.

[2] P. Goel, “An Implicit Enumeration Algo-
rithm to Generate Tests for Combinational
Logic Circuits,” IEEE Trans. on Computers,
Vol. C-30, No. 3, pp. 215-222, March 1981.

[ 3] H. Fusiwara and T. Shimono, “On the Ac-
celeration of Test Generation Algorithms,”
IEEE Trans. on Computers, Vol. C-32, No.
12, pp. 1137-1144, December 1983.

[4] T. Kirkland and M. Ray Mercer, “A Topo-
logical Algorithm For ATPG,” 24th Design
Automation Conference, pp. 502-508, 1987.

[5] M. H. Schulz and E. Auth, “Advanced Au-



432 ¥=H2X2YE =X M2 H3& (% 5)

tomatic Test Pattern Generation and Re
dundancy Identification Techniques,” Pro-
ceedings of the 18th Symposium Fault-Tol-
erant Computing, pp. 30-35, June 1988.
[6] E. B. Eichelberger and T. W. Williams, “A
Logic Design Structure for LSI Testability,”
Journal Design Automation & Fault Toler-
ant Computing, Vol. 2, No. 2, pp. 165-178,

May 1978.
[7] L. M Goldstein and E. L. Thigen,
“SCOAP : Sandia Controllability / Obser-

vability Analysis Program,” Proc. 17th De-
sign Automation Conf., pp. 190-196, June
1980.

[ 8] M.Abramovici, M. Breuer, and A. D.
Friedman, Digital Systems Testing and
Testable Design, Computer Science Press,
Chapter 9, pp. 343-408, 1990.

[ 9] E. W. Thomsonand Szygenda, “Digital Logic
Simulation in a Time-Based, Table-Driven
Environment-Part2. Parallel Fault Simula-

tion,” Computer, Vol. 8, No. 3, pp.34-49,
March 1975.

(10] K. T. Cheng and V. D. Agrawal, “A Par-
tial Scan Method for Sequential Circuits
with Feedback,” IEEE Trans. on Comput-
ers, Vol 39, No. 4, pp. 544-548, April
1990.

[11] F. Brglez et al, “Combinational Profile of
Sequential Benchmark Circuits,” Proc. [EEE
ISCAS, pp. 1929-1934, 1989.

O

g 19739 g Hr1F3E3
Z4 (4D

19853 University of Texas at
Austin A7jFe3 Z2(F
4141

199043 University of Texas at
Austin A7|FE3 2(F
shatah)

1919~ WA AR AFEITYR pas

A Bol: VLSl Testing, Fault Simulation, Logic
Synthesis 5 9J.



