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Knowledge-Based LSI Test Failure Analysis

Toshihide TAKEDA™  Shunsuke INOUE"
Kunihiro OHNO' Xiaoging WEN *

The problem of LSI test yield loss is getting worse due to ever-shrinking
feature sizes and ever-growing integration densities. The cause for test yield
loss is complex, and its analysis is time-consuming. The tool under
development is intended to swiftly identify design, fabrication, and test related
causes for test yield loss, by using a unique knowledge base technology. This
paper shows the tool helps improve test yield by solving the shortage of test
and analysis engineers and making it possible to analyze more yield-loss cases.
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method(
HiLimit := get_highLimit(TestProgramObiject)
LoLimit = get_lowLimit(TestProgramObject)
AveValue

@
@
:= get_average(TestDataObject) R ®)
ThreeSigma := get_threeSigma(TestDataObject) )
case(HiLimit =< AveValue + ThreeSigma - ®
and AveValue + ThreeSigma =< HiLimit * 1.1

-> Result := "Hi Marginal Failure™ ;

LoLimit * 0.9 =< AveValue - ThreeSigma i O)
and AveValue — ThreeSigma =< LoLimit
-> Result := "Lo Marginal Failure™ ;

AveValue + ThreeSigma =< LoLimit - @
-> Result := "Lo Failure’
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estimate_cause(
{FailerMode},
{Causes},

method(
case(FailerMode = Lo Marginal Failure’
-> Causes := [ Process Variation®, “Test Limits’, ... ] ;
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FailerMode = “Malfunction )
-> Couses ;= ["Contact ( Probe card , IC Socket )", “Tr Parameter’, ... ]
)
)
)
judgement(
{TestDataObject, TestProgramObiject},
{Result},
method(
call(evalulate_failer_mode, {TestDataObject, TestProgramObiject}, {FailerMode}),
call(estimate_cause, {FailerMode}, {Result}) (1)
)
)
)
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{Result},
method(

case(Ref_Rsheet * 0.8 =< TargetRsheet and TargetRsheet =< Ref_Rsheet * 1.2
-> Result := “normal’ - ®
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true
-> Result := “process_abnormal’

)
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