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 Figure 2-1 The Overall Pattern Generation Process
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 Figure 2-2 Why ATPG?
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 Figure 2-3 The ATPG Process
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 Figure 2-4 Combinational Stuck-At Fault
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 Figure 2-5 The Delay Fault
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 Figure 2-6 The Current Fault
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 Figure 2-7 Stuck-At Fault Effective Circuit
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 Figure 2-8 Fault Masking
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 Figure 2-9 Fault Equivalence Example
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 Figure 2-10 Stuck-At Fault ATPG
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 Figure 2-11 Transition Delay Fault 
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 Figure 2-12 Path Delay Fault 
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 Figure 2-13 Current Fault 

faultlist

1 BIT ADDER with CARRY

A

B

S

C

e

f

a

b

r

t

s

c

a
b
e
f
r
t
s
c

16 faults

@
@
@
@
@
@
@
@

0
0
0
0
0
0
0
0

a
b
e
f
r
t
s
c

@
@
@
@
@
@
@
@

1
1
1
1
1
1
1
1

1

0

Exercise the Fault

1. Exercise by first 
setting e equal to1

2. Detect by measuring 
current and accept 
vector by quietness



 

Chapter 2  Automatic Test Pattern Generation Fundamentals

 

 14

Design-for-Test for Digital IC’s and Embedded Core Systems Alfred L. Crouch
© 1999 Prentice Hall, All Rights Reserved

 Figure 2-14 Two-Time-Frame ATPG
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 Figure 2-15 Fault Simulation example

GOOD - 1 BIT ADDER with CARRY

A

B

S

C

e

f

a

b

r

t

s

c

“t” S@1 - 1 BIT ADDER with CARRY

A

B

S

C

e

f

a

b

r

t

s

c

“t” S@0 - 1 BIT ADDER with CARRY

A

B

S

C

e

f

a

b

r

t

s

c

GND

+
VDD

a
b
e
f
r
t
s
c

@
@
@
@
@
@
@
@

0
0
0
0
0
0
0
0

a
b
e
f
r
t
s
c

@
@
@
@
@
@
@
@

1
1
1
1
1
1
1
1

1. Create multiple 
copies of the netlist 
for each fault.

2. Apply same 
vectors to each 
copy.

3. Compare each 
copy to good 
simulation 
(expected 
response).

4. Fault is detected if
bad circuit and 
good circuit differ 
at a detect point.

5. Measurement is 
faults detected 
divided by total 
number of faults 
(8/16 = 50%).



Chapter 2  Automatic Test Pattern Generation Fundamentals  16

Design-for-Test for Digital IC’s and Embedded Core Systems Alfred L. Crouch
© 1999 Prentice Hall, All Rights Reserved

 Figure 2-16 Vector Compression and Compaction
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 Figure 2-17 Some Example Design Rules for ATPG 
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 Figure 2-18 ATPG Measurables
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