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ATPG for Digital Circuits with Memory Chips

CHENG Ben-mao, YANG Shi-yuan, WANG Hong, JU Yan-qiu
(Automation Department, Tsinghua University, Beijing 100084)

Abstract Two new structural models of ROM and RAM for testing are given, which can be used as testing primitives in the digital automatic test
pattern generation(ATPG) systems. Test patterns for circuits with ROM chips are generated automatically after ROM’s converting to a combinational
model, while the ATPG problems for circuits with RAM chips are also resolved after RAM is equivalent to a sequential model.
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1 ROM

10111111
11000000

001111111
010111110

001111111

dry = A, A AAAAAAA DDy 1 6
Ds~Dy 010111110

D, =1

D, = AAAAAAAAA

Ds = AA A AAAAAA
D, 2 D71 Dy

MODEL;

100:NA/CE_/;208:NA/A8/;207:NAIATI;

206:NA/A6/;205:NA/A5/;204:NA/A4/,

203:NA/A3/;202:NA/A2/;201:NA/A1/;200:NA/A0/,

D7-1:AN/208,207,A6,A5,A4,A3,A2,A1,A0,100/;

D7-2:AN/208,A7,206,A5,A4,A3,A2,A1,200,100/;

D7: OR/D7-1,D7-2/;

D6: AN/208,A7,206,A5,A4,A3,A2,A1,200,100/;

D5: AN/208,207,A6,A5,A4,A3,A2,A1,A0,100/;

D4: AN/208,207,A6,A5,A4,A3,A2,A1,A0,100/;

D3: AN/208,207,A6,A5,A4,A3,A2,A1,A0,100/;

D2: AN/208,207,A6,A5,A4,A3,A2,A1,A0,100/;

D1: AN/208,207,A6,A5,A4,A3,A2,A1,A0,100/;

DO0: AN/208,207,A6,A5,A4,A3,A2,A1,A0,100/;

INPUTS:A8=19, A7=18, A6=17, A5=16, A4=5, A3=4, A2=3,

Al=2, A0=1, CE_=15;

OUTPUTS:D7=14,D6=13,D5=12,D4=11,D3=9,D02=8,D1=7,D0=6;

ENDMODEL;
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RAM Modcom las
RAMgen RAM
RAMbit
RAM las 2'><8 RAM
6116 6116.las
MODEL;
USE RAMBIT MODEL;
W: NA/W_/;
G: NA/G_/;
E: NA/E_/;
WRITE:NA/E,W/,
READ:AN/E,GW_/;
ADDR:AN/ A10,A9,A8,A7,A6,A5,A4,A3,A2,A1,A0/;
D7:RAMBIT/READ,WRITE,ADDR/;

DO:RAMBIT/READ,WRITE,ADDR!/;

INPUTS: A10=19, A9=22, A8=23, A7=1, A6=2, A5=3, Ad=4,
A3=5, A2=6, A1=7, A0=8, W_=21, G_=20, E_=18;

OUTPUTS: D7=17, D6=16, D5=15 D4=14, D3=13, D2=11,

D1=10, D0=9;
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