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Testable PLA Design and Fault Detection Algorithms*

Jea-yun Lim**

ABSTRACT

Efficient multioutput function minimization algorithm is proposed. In order to test PLA efficiently. testable
PLA design methods are proposed. A shift register and control line are used for extra hadware. Fault detection
methods for NMOS PLA and Dynamic CMOS PLA are proposed to decrease the amount of test sets. Test sets

are simply generated from personality matrix after minimization process.

Key words : NMOS PLA. dvnamic CMOS PLA. testable design. shift register. fault detection. test sets.
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Table 1. Basic PLA Input data for Fig. 1

I 3
P 4
03
1090
1008
9110
1110
0011
1100

Table 2. Test Pattern for P,

S1 52 83 S4f X1 X2 X3| fl f2 f3
11 1 1 - - -0 0 0
0 1 t 1[0 0 0] 1 0 1
¢ 1 1 1[0 0 111 0 1
o 1 1 1|1 0 110 0 0
0 1 1 170 1 110 0 0
10 1 1]1 1 0f 1 0 1
1 0 1 110 1 01 0 0 0
1 0 1 1] 1 0 0 0 0 0
10 1 1] 1 1 110 0 0
11 0 1[0 ] o1 1 0
1 1 0 171 1 0] 1 1 0
1 1 0 171 0 00 0 0
11 0 171 1 110 0 0
11 1 0} 1 0 1y 0 1 0
1 1 1 0] 1 1 1+ 0 1 0
I 1 1 0[O0 1 110 0 0
1 1 1 01 1 01 0 0 0
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Table 3. Comparision result

SFK Method[4] HO Method[3] This Paper
Decoders 1 bit 2 bit 1 bit
Shifter Registers 2 1 1
Additional Inputs 2 4 -
- Function Function Function
Test Characteristic Dependent Independent Dependent
s-a faults, s-a faults s-a faults. bridging.
Fault Model bridging faults bridging. short short. missing. excess faults
N  sFk (4]
INRREEE Ho (3]
I This Paper
70 70 120 120
60 60 100 - 100
50 50 80 80
10 40 60 60
30 30
10 10 20 - 20
0 01 -0
4 6 '8 1012 48 "'12"16'20
products products
a) input = 4 b) input = 5

Fig. 7 Comparison Results
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