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Figure 1.1 Life expectancy of a human population
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Criterion Attribute of testing method Terminology
When i » Concurrently with the normal On-line testing
en is . )
testing system operation Concurrent testing
17
performed? « As a separate activity Off-line testing
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Where is
ﬂ3° source of + Applied by an external device External testing
the stimuli? * (tester)
» Design errors Design verification
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* Fabrication errors Acceptance testing
What do we « Fabrication defects - Bum-in
test for? « Infancy physical failures Quality-assurance
testing
* Physical failures Field testing
Maintenance testing
«IC Component-level
What is the trating
PhYS‘Ca‘ ) » Board Board-level testing
object being
tested? * System System-level testing
How are the « Retrieved from storage Stored-pattern
stimuli testing
and/or the
expected * Generated during testing Algorithmic testing
response Comparison testing
produced? .
How are the « In a fixed (predetermined) order
:tm;;l:;? » Depending on the results Adaptive testing
ppHed: obtained so far
How fast e Much .slower than the normal DC (static) testing
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Figure 1.2 Types of testing ¢
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Let

F(x1Xay -« - oXie20Xi0ns - - o 0Xa) = £:(0)

and

F(xapxs .« .ol Xing, - . rx-) = fi(1).

| The set of tests which detéect the fault a(x; s-¢-0) corresponds to the 1-
points. of the function

T = f(x) *Fa(x) + F(x) - fa(x)*
= f(x) ® fa(x).
Since F..(x) = f1(0), by Shannon’s expansion theorem, we have that

T = (- £:(0) + x < £:(1)) &£:(0)
= x;+ (1) *H:(0) + x:+Fe(1) * £4(0)
= x; - (f;(1) ©£(0)) .
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- o g Do 4D dste)
= 1)+ (5:(0) @ £:(1) @ g(x) - (u(O) @ F:(1))
® (1(0) @ £,(1))* ((0) © £(1)

= f(x) * (8:(0) ® &(1) .
Substituting x:f:(1) © Xifi(0) for f(x)* and factoring we ot;tain
(1) * £:(0) @ £:(0) * (xS 1)
S fi(1) (1) (=S x e1)
@ £:(0) * £:(0)x: ©X; el1)
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Procedure 2.1 (Path Sensitization): To generate 2 test to detect a fault in
2 combinational circuit:
(l)Speci{yinpmssomtogmcmctheappmpliatcvalue (0 for sa-1
and 1 for s~a-0 fanlts) at the site of the fanlt
2 Sdectapathfromthesitzofthefaulttoanontputandspeﬁyﬁdi—
ﬁonzlsignalvalnstopropagatethcfauksign'al along this path to
the output (error propagation).
A3) Spedfyinpntvalnssoasmprodueethesipalvalus specified in (2)
(line justification). o

The rules for error propagation through individual gate clements are simply
daivedmdm;maﬁmdhﬂxembfeofﬁgmezlo.

Restrictions on
Type of Gare other gate inputs
AND Allmustbe 1
OR ' All must be 0
NAND All must be 1
NOR All must be 0
INVERTER (NOT) None

. Figure 2.10 Rules for Error Propagation
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