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Fundamentals of Digital System 
Testing 

 Michel Renovell & Serge Bernard  

ARCHI'13 

process begin 
  wait until not 
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process begin 
  wait until not 
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Digital Circuit 

n m 
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Introduction 

Criteria to stop the test generation 
 
     => Estimate how many faulty circuits  not yet detected (e?)  
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Criteria to optimize the test generation 
 

=> Estimate how many faulty circuits are detected by each vector 
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Introduction - Challenges 

Criteria to make circuit Testable 
 

=> Propose circuit modifications 
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Criteria to stop the test generation 
 
     => Estimate how many faulty circuits  not yet detected (e?)  
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Criteria to optimize the test generation 
 

=> Estimate how many faulty circuits are detected by each vector 
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  wait until not 
    CLOCK'stable 
    and CLOCK=1; 
  if(ENABLE='1') then 
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Analog Digital 
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Digital  
      Approach  

 Spot-Free Digital Circuit <=> In Specification 
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 Spot <=> Fault Model 
 - S@0 
 - S@1 

Digital Approach 
Cost 

•  106 gates 
•  106 nodes 
•  106 S@0 
•  106 S@1 
•  2.106 vectors 
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Test Generation Vi => (S@1, S@2, S@3,...) 

Circuit Description 

Fault Simulator 

Vector List 
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Test Generation 
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Cost 
•  ATPG :   

•  Fault Simulation : 

 S@1 => T11 (np)  
 
 
 Vij => (S@1, S@2, S@3, S@4 ...) (ok) 
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=> Estimate how many faulty circuits are detected by each vector 
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Structured DFT 
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Criteria to make circuit Testable 
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Conclusion 

Criteria to make circuit Testable 
 

=> Propose circuit modifications 

3 

Criteria to stop the test generation 
 
     => Estimate how many faulty circuits  not yet detected (e?)  

1 

Criteria to optimize the test generation 
 

=> Estimate how many faulty circuits are detected by each vector 
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Fault simulation + ATPG 

FC => e 


