Fault diagnosis technique for combinational circuit blocks using switching
level simulation
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Abstract: The fault diagnosis technology has been developed to detect the fault portions in cell circuit, composing
LSI. The cell circuit for the diagnosis is combinational circuit. The diagnosis is first to select the candidate
fault portions that may bring abnormal Ippg based on layout information, to implant in the candidate fault
portionsin the circuit, and then to detect the OUTPUT logic value by using switching level simulation. The
candidate fault portion is decided as high reliable fault portion of which logic result synchronizes exactly
with real output logic state.
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MN1 GND A A0l GNDJ] NENHHP L=0.50U W=9.0U
MN2 A03 B A02 GNDJ] NENHHP L=0.50U W=4.5U
MN3 GND AO1 A03 GNDJ] NENHHP L=0.50U W=4.5U
MN4 GND AO02 A04 GNDJ] NENHHP L=0.50U W=9.0U
MN5 GND A10 A0O6 GND] NENHHP L=0.50U W=9.0U
MN6 GND A04 A0O6 GND] NENHHP L=0.50U W=4.5U

MP8 VDD B AO7 VDD] PENHHP L=0.50U W=9.0U
MP9 VDD A A09 VDD] PENHHP L=0.50U W=9.0U
MP10 VDD AO7 A09 VDD] PENHHP L=0.50U W=9.0U
MP11 VDD AO09 A10 VDD] PENHHP L=0.50U W=9.0U

.ENDS XOR2

4 SPICE (LT)

LVS(Layout Versus
Schematic)
LVS

LSl

LVS

Via Via

4.1

LVS

LVS

Tr

LVS
LSl

.sfc

Iobo

Via

Via

Tr

DEF

(6)



5 Via a Tr

3 N3 a Tr N3
Viab b
Tr N3 Via Tr
Via ¢ C
Tr P4,N4 Via d d
Tr N4 Via e e
Tr P4
6 2
1 8
/SPICE
layer2 /SLS /IN_OUT /
T MR-« layerl T - /
() SLS
/ /
6 ITr
4.2 Via Tr
Via Via Tr
Via Tr
7

[<o] C= ET

P4,N4
Tr N4 2
Tr P4

O QOO0 T
—
—

103 03 3
(103-1 103-2,103-3) 103-1
P1,N1 P3 B
Via a 103-2
103-2 Viab 9
103-3 N3 B

9 2



vdd 33L
th 15
power VCC VDD
gnd GND
limit 20
/SPICE
/IN_OUT /
/
SLS SLS
/
1
LS
/ILVS /
/DEH

10

5.1

SPICE

SPICE

SIS dsnit SLS
IN_ OUT .Sio
.sfc
Via

adjoin netl net2
cross netl net3

Vial Trl Tr2 Via Tr
LVS
ATTACH
Tr
Via
.sfc
5.2
.do
.SNX
.SSX
Tr .SpX
Tr
*
/ .SfX

Tr



(L,H,Z,X)

53
11 Exclusive-OR

FY5%)

Via Tr
.sfc
SIS

Al10
AQ05
12 SLS
13

Ao qu AOiT—{Q N3

| |
PO

[ Al
E E P11 ¢
N11

9

BO —[ P8 N

N

P1
AC8 m
10

11Exclusive-OR

Starc% s XOR2.spice X2 -short A10 A0S
[ Fault Simulation <short net> ]
>>> Read Netlist(XOR2.spice)...
INIT OK
Read Netlist OK
>>> Read Pin Type(XOR2.50)...
Read Pin Type OK
>>> Circuit Data
[Pin Type] Vdd : VDD
Gnd : GND
In :AB
Out:Z
[Voltage] Vdd 3.300000 Vth
1.500000
R=Vth =>1
>>> Merge Netligt...
Merge Netlist OK
>>> Set Tr Polarity...
Set Tr Polarity OK
>>> Set Wired...
Set wired count : 8
Set Wired OK
>>> Find Loop Net...
A circuit isaloop type!
Find Loop Net OK
>>> Simulation start...

SignalPattern : 4
Times of Simulation : 1
*Warning : Feedback circuit is oscillating .

Simulation OK
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