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Main Conclusions 

• There are better test vectors than just 
random. 
 

• On average, the order of test vectors does not 
influence the number of faults detected. 
 

• Depending on the application, random test 
vectors are comparable to ATPG generated 
test vectors. 
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Graph 1. There are better test vectors than just random. Instead of just random 0’s and 1’s, making a pattern of 0’s and 1’s seemed to work out better.Graph 2. On average, the order of test vectors does not influence the number of faults detected. After using ATPG generated test vectors in (a) the order Atatlanta generated them, (b) sorted order, and (c) scrambled order, there is no trend in the number of faults detected from the order of test vectors.Graph 3. Depending on the application, random test vectors are not bad compared to ATPG generated test vectors. For most of the bench files, the difference in the number of faults detected is about 5%. Furthermore, the largest difference in number of faults detected for the same number of test vectors is in c5315.bench with about 15% difference after 16 test vectors. Those percentage differences can easily be made up and then some by doubling the amount of test vectors. For circuits to actually be bad will require for (a) the circuit to be bad, (b) none of the test vector detected the fault, and (c) the user inputs an input that will be wrong if the circuit is faulty. All of these probabilities are conditional probabilities. First, there is already a low chance for these bench file circuits to be faulty because the just simple ALU, multipliers, or comparators as opposed to Nano devices. Second, given that the circuit is faulty, simply inputting 32 random test vectors will have a 75% chance of catching the fault. Last, given that the fault goes undetected after 32 random test vectors, most of the user inputs will still be correct.



Better than Random Test Vectors 

• Faults in independent circuits can only be 
detected with a fraction of each test vector. 

• c5315 have 6 independent circuits. 
• c2670 have inputs=outputs. 



ATPG generated 

All random Pattern then random 

• Therefore, using periodic functions of 0’s and 1’s as test 
vectors will match the division of those independent 
circuits. 

• Average the number of faults detected from 5 trials for 
each set of test vectors using the same amount of test 
vectors as ATPG for each bench file. 
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The pattern is to fill half the period with 0’s, then the rest of the period with 1’s. Then, invert the period test vector to get the next test vector. Next, decrease the period to a little bit less than half and repeat.
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On average, the test vectors with the pattern were able to detect more faults.



Order of Test Vectors 

ATPG generated 
Sorted Order 

Shuffled Order 

• Average the number of faults detected from 3 trials 
for each order of test vectors for most bench files. 
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Collections.sort(TVs);Collections.shuffle(TVs);
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The solid line is better than the dotted line in some cases (tan).The dotted line is better than the dashed line in some cases (red).The dashed line is better than the solid line in some cases (grey).



Random Test Vectors are Comparable 
to ATPG Test Vectors 

• Compare the average number of faults detected 
from 3 trials for random test vectors and ATPG 
test vectors for all bench files. 

Random with 
more Test Vectors ATPG 
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Line where ATPG usually 
runs out of test vectors 
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The location of the line where ATPG runs out of test vectors is important because the x-axis is on a log scale. One of the trend between ATPG and random is that by doubling the amount of random test vectors can detect more faults than ATPG generated test vectors. Therefore, the location of the line indicates about half the random test vectors needed to compete with ATPG. As the line is more to the left, the effectiveness of random text vector generation increases exponentially.
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