
 

COE 464 Testing of Digital Circuits 

Term 042 

 HW# 1    

Due date: Sunday, March 13    

 

Q.1. Problem 4.7. 

Q.2. Problem 4.8. 

Q.3. Problem 4.17. 

Q.4. Consider an n-input Exclusive OR (XOR) gate as a compound gate (i.e. consider the 
faults only on its inputs and output): 

(i) Determine the number of SSFs after equivalence fault collapsing. 

(ii)  Determine the number of SSFs after equivalence and dominance fault collapsing. 

(iii) Determine the minimum number of test vectors required to detect all the SSFs. 

Q.5. Consider the circuit shown in Figure 4.6  

(i) Find a complete detection test set that detects all the faults in the circuit. Verify your 
answer by fault simulating the test set using PROOFS. 

(ii) Find a complete location test set that distinguishes between every pair of 
distinguishable faults in the circuit. Derive the fault dictionary for the circuit. 

Q.6. Consider the circuit shown in Figure 4.23: 

(i) Starting with injecting faults on each line in the circuit, perform fault collapsing 
using fault equivalence relation.  

(ii) Starting with injecting faults on each line in the circuit, perform fault collapsing 
using fault equivalence and dominance relations. 

(iii)  Starting with the set of faults based on the checkpoint theorem (Theorem 4.2), 
perform fault collapsing using the equivalence and dominance relations. Compare 
the set of collapsed faults to what you obtained in (ii). 

(iv)  Perform fault collapsing using HITEC. Compare the collapsed fault set to what you 
obtained in (ii) & (iii). 

 
 
 
 



 

Q.7. Consider the sequential circuit shown below, where Q1 is a primary output and R is a 
primary input: 

 
 

 
D0

 
Q0

 
D1

 
Q1

G1 

G2 

G3 
G4 

R 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(i) Show an iterative array model of four time frames for this circuit.  

(ii) Derive a test sequence for detecting the fault G2 s-a-0. Verify your result by fault 
simulation using PROOFS. 

(iii)  Determine whether the fault R s-a-1 is detectable, strongly detectable, partially 
testable or redundant. Check whether the fault can be detected by HITEC or not and 
comment on the answer. 
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