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A Study on the Test Strategy of Digital Circuit Board in the Production
Line Based on Paralle! Signature Analysis Technique

88
(Yun-Seok Ko)

Abstract —~ The SSA technique in the digital circuit test is required to be repeated the input pattern stream to n bits
output nodes n times in case of using a multiplexor. Because the method adopting a parallel/serial bit convertor to
remove this inefficiency has disadvantage of requiring the test time n times for a pattern, the test strategy is required,
which can enhance the test productivity by reducing the test time based on simplified fault detection mechanism.
Accordingly, this paper proposes a test strategy which enhances the test productivity and efficiency by appling
PAS(Parallel Signature Analysis) technique to those after analyzing the structure and characteristics of the digital devices
including TTL and CMOS family ICs as well as ROM and RAM. The PSA technique identifies the faults by comparing
the reminder from good device with reminder from the tested device. At this time, the reminder is obtained by enforcing
the data stream obtained from output pins of the tested device on the LFSR(Linear Feedback Shift Resister) representing
the characteristic equation. Also, the method to obtain the optimal signature analyzer is explained by furnishing the short
bit input streams to the long bit input streams to the LFSR having 8, 12, 16, 20bit input/output pins and by analyzing
the occurring probability of error which is impossible to detect. Finally, the effectiveness of the proposed test strategy is
verified by simulating the stuck at 1 errors or stuck at 0 errors for several devices on typical 8051 digital board.
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The configuration of digital test system
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Table 5. PSA signature of faulted device

kS PSAAEl [ama
FAEE ¢ F A #7288 gamvs [ 28 | o9 Ere) fove
0] 6 F1AF | 0DA6 1 FAIL
E 4 X3 2 DBREE oA ZAl Holg 20| 6,11 | F1AF | 8099 1 FAIL
Table 4 Test table obtained from electronic circuit board 1 127C256 | 2= 6 F1AF | FC09 1 FAIL
4 [2B[2E] =28 2E | WE [2ADIS] PASS/ =1 611 )| F1AF | 263A 1 FAIL
s e B8 0 e ] og | FAL 2%116,11,18| F1AF | 0336 1 FAIL
1| 3] o | eproM [27c256| A | YES | PASS REN G 6208 | 2BF6 1 FAIL
21 4 | DI | SRAM | 62256 | A | YES | PASS N 3’-‘{? 5»(;1 Z;g: Zggg 1 EA:t
IR A
3| 5 | DI |DECODER(|74LS138] A | YES | PASS ==1 5.1 6208 12605 1 AL
4| 2 | DI | LATCH |[74LS573] A | YES | PASS 351161118 | 6208 | C76F 7 AL
5 9 DI | FLIPFLOP |74LS574| A YES PASS D= 3 8827 | 1F8A 1 FAIL
6 6 DI AND 74LS08 | A YES PASS D0 3,11 8827 | AB65 1 FAIL
707 |0 | OR |74832| A | YES | PASS 3 |7aLs138 3‘: : 39;1 22:; gi‘zf : EA:t
R , A
8 | 8 | DI |INVERTER]74LS14| A | YES | PASS S=15.17 72 8827 | Cogi 1 AL
RET 9E4F | C330 1 FAIL
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del W @d Ee ¥ 2H 0. 3 1 e BAR |5 yygn7a{nE1| 7 [ 9E4F [ 3015 | 1 | FAL
o, BF 622562 ROMA G &3t=2 TR 2] 243k D=1 7.12 | 9E4F | BE4O 1 FAIL
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& 9 (3 19 o3 231 2% 228n B (3,11, 149 o 00| 25 | 77E6 | 5A91 ) FAIL
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