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A Study on the Fault Detection of ASIC using Dynamic Pattern
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Abstract

In this paper, it is proposed the fault detection method of the ASIC, without the Test Requirement
Document(TRD), extracting internal logic circuit and analyzed the function of the ASIC using the multipurpose
development program and simulation. If there don’t have the TRD, it is impossible to analyze the operation
of the circuit and find out the fault detection in any chip. Therefore, we make the TRD based on the analyzed
logic data of the ASIC, and diagnose of the ASIC circuit at the gate level through the signal control of I/O
pins using the Dynamic Pattern signal. According to the experimental results of the proposed method, we is
confirmed the good performance of the fault detection capabilities which applied to the non-memory circuit.

Key words : TRD(Test Request Document), LASAR, ITA(Interface Test Adapter), ATE(Automatic Test
Equipment), Fault Detection
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DM TEXAS INSTRUMENTS*

DD PALI6L8Ax

QP20+

QF2048+

QV0x*

GO*FO

100000 11111111111111111111111111111111%

100032 11111111111111111111101110111111*

100064 10101111111110111111111111111111%

1.00096 00000000000000000000000000000000
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i1=1, i2=2, i3=3, i4=4, i5=5, i7=7, i8-8

GND=10

012=12, 013=13, 015=15, 016=16, 017=17, 018=18, 019=19
VCC=20

equations

/019 = AT * A8 + /i2 * /il * /i5

019.0e = vce

/018 = /id * AT * A8 + /i2 * /il * /id * /i5

0l8.0e = vce

fol7 =11 * /i5 + 17 * /i8 + 12 * /i5

ol7.0e = vcc

/016 =il * /id = fi5 + /id = 17 = i + 12 * /id = /i5
0l6.0e = vce

/015 = i4 * /i5

olb.0e = vce

/013 = AT = /i8 + /i2 * /il * /i3

0l3.0e = vce

/012 =il * /i3 + 17 * /i8 + i2 = /i3

0l2.0e = vee

T8 4. JEDEC to Equation Zz}
Fig 4. Result of JEDEC to Equation
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ASIC Logic Data VHDL Source
LIBRARY ieee;

USE ieee.std_logic_1164.all;
USE ieee.std_logic_arith.all;

ENTITY PAL_323R228 IS
PORT (CLK;iL,i2,i3,i4,i5,i7,i
012,013,015,016,017,018,019

© IN STD_LOGIC ;
: OUT STD_LOGIC);
END PAL_323R228 ;

ARCHITECTURE U322 OF PAL_323R228 IS // 724 2dgy
SIGNAL w12 : STD_LOGIC ;

= g
] =
SIGNAL w19
BEGIN
wl9 <= (not i7 and not i8 ) or (not i2 and not il and not i5 );
wl8 <= (not i4 and not {7 and not i8 ) or
(not i2 and not il and not i4 and not i5 );
= o .
2

STD_LOGIC ;

wl2 <= ( iland noti3 ) or (  i7 and not i8 ) or
(12 and not i3 );
PROCESS(CLK)
BEGIN
IF CLK'EVENT AND CLK = '1'" THEN
019 <= not w19 ;
0l8 <= not wi8 ;
= gk

0l2 <= not wi2 ;
END IF;
END PROCESS;
END U322 ;

g 6. VHDL H& Azt
Fig 6. Result of VHDL Conversion
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="' 8 | Signal Name |Pin No | DTI CH’ Value
1|98 MEMREQ P1-507 192 H
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