Understanding BIST

1. Study of Polynomials
	Feedbacks
1+ a1x+ a2x2+ a3x3+ a4x4+ a5x5
	LFSR I
	LFSR II
	Cellular Automata

	a1  a2  a3  a4  a5
	Primitive?
	Primitive?
	Primitive?

	0   0   0   0   0
	 
	 
	 

	0   0   0   0   1
	 
	 
	 

	0   0   0   1   0
	 
	 
	 

	0   0   0   1   1
	 
	 
	 

	0   0   1   0   0
	 
	 
	 

	0   0   1   0   1
	 
	 
	 

	0   0   1   1   0
	 
	 
	 

	0   0   1   1   1
	 
	 
	 

	0   1   0   0   0
	 
	 
	 

	0   1   0   0   1
	 
	 
	 

	0   1   0   1   0
	 
	 
	 

	0   1   0   1   1
	 
	 
	 

	0   1   1   0   0
	 
	 
	 

	0   1   1   0   1
	 
	 
	 

	0   1   1   1   0
	 
	 
	 

	0   1   1   1   1
	 
	 
	 

	1   0   0   0   0
	 
	 
	 

	1   0   0   0   1
	 
	 
	 

	1   0   0   1   0
	 
	 
	 

	1   0   0   1   1
	 
	 
	 

	1   0   1   0   0
	 
	 
	 

	1   0   1   0   1
	 
	 
	 

	1   0   1   1   0
	 
	 
	 

	1   0   1   1   1
	 
	 
	 

	1   1   0   0   0
	 
	 
	 

	1   1   0   0   1
	 
	 
	 

	1   1   0   1   0
	 
	 
	 

	1   1   0   1   1
	 
	 
	 

	1   1   1   0   0
	 
	 
	 

	1   1   1   0   1
	 
	 
	 

	1   1   1   1   0
	 
	 
	 

	1   1   1   1   1
	 
	 
	 



2. PRPG Fault Coverage and Test Length

Methods:

	№
	Polynomial
	Seed

	1
	Random
	Random

	2
	Primitive (from Task 1)
	Random

	3
	Primitive (from Task 1)
	Generate ATPG test, analyze its fault table, and select appropriate seed

	4
	Primitive (from Task 1)
	Load PRPG test, analyze its fault table, and select appropriate seed


Circuit: …..
	
	LFSR I

	
	№
	Poly-

nomial
	Seed
	FC % at
10 tests
	Test length
(100% FC)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	


	LFSR II

	№
	Poly-

nomial
	Seed
	FC % at
10 tests
	Test length

(100% FC)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


	
	Cellular Automata

	
	№
	  Poly-
nomial
	Seed
	FC % at
10 tests
	Test length

(100% FC)

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	








1.1. Use a circuit from the set t1, t2, etc according to assignment number.


2. Achieve 100% Fault Coverage (FC) with as short test as possible (not longer than 21). 


3. Apply different methods (№ 1...4, at least twice each) of selecting appropriate polynomial and seed.   


4. Make at least 10 experiments. If the expected result has not been achieved, generate additional tests.





Hint: Use a primitive polynomial and a good seed








 Student  name	____________________


 Student  code	____________________


 Assignment no.	____________________





1. Start the BIST Analyzer (type ‘bista’)


2. For each available type of PRPG check which polynomials of degree 5 are primitive? 


    Mark “+” if primitive, otherwise mark “–“.








Hint: Use properties of primitive polynomials for faster identification


Hint: Start with reciprocal polynomials














