    ADVANCED LOGIC SYNTHESIS

   HOMEWORK 5

PROJECT GROUP 5B: Testability of Quantum Logic Circuits.
Question 1: Write the values of signals for correct operation for certain test combinations assuming ternary and gates are mod3 addition.

Find all faults for this test.

Solution:  Given ckt.
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	Faults

Input
	x0
	y0
	z0
	v0
	u0
	r0
	s0
	x1
	y1
	z1
	v1
	u1
	r1
	s1
	x2
	y2
	z2
	v2
	u2
	r2
	s2

	0 1 2
	
	*
	*
	*
	
	*
	
	*
	
	*
	
	*
	
	*
	*
	*
	
	*
	*
	*
	*

	1 2 1
	*
	*
	*
	
	*
	
	*
	
	*
	
	*
	
	*
	
	*
	
	*
	*
	*
	*
	*
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Question 2: How do you test the cascade for stuck at faults for ternary logic using mod3 addition?

Solution: 
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	Faults
Inputs
	a0
	b0
	c0
	d0
	e0
	f0
	g0 
	h0
	i0
	a1
	b1
	c1
	d1
	e1
	f1
	g1
	h1
	i1

	00000
	
	
	
	
	
	
	
	
	
	*
	*
	*
	*
	*
	*
	*
	*
	*

	10000
	*
	
	
	
	
	*
	*
	*
	*
	
	*
	*
	*
	*
	
	
	
	

	11111
	* 
	*
	*
	*
	*
	*
	
	*
	*
	
	
	
	
	
	*
	*
	
	


	Faults
Inputs
	a2
	b2
	c2
	d2
	e2
	f2
	g2 
	h2
	i2

	00000
	*
	*
	*
	*
	*
	*
	*
	*
	*

	10000
	*
	*
	*
	*
	*
	*
	*
	*
	*

	11111
	*
	*
	*
	*
	*
	*
	*
	*
	


Hence by using covering method I have found the minimum test set of 3 tests to test the cascade circuit for s.a=0, s.a=1 and s.a=2 faults.


TESTABILITY OF QUANTUM LOGIC CIRCUITS
The goal of the project is Testability of Quantum Logic Ciruits for various fault models. 

The analysis is first carried out using binary logic on the circuits comprising the basic reversible circuits like NOT, Toffoli, Feynman and Fredkin gates It is then extended to multi valued logic. The stuck at faults are determined for these circuits. The generation of test sets can be done using preset or adaptive methods. If giving a test input  results in an output that is different from that obtained from the faultless circuit then, the test input is said to have detected a fault. We try to find the tests that cover maximum number of faults in order to get minimum test sets. Greedy approach can used. This is extended to Quantum logic circuits. The fault detection for quantum logic circuits is probabilistic. .

. For large circuits, the method of decomposing a circuit (given in Kethan patel’s paper)into sub circuits and using the ILP formulation iteratively for each and generating test vectors is applied to multi valued logic. The Propositions for finding Complete test sets are studied and understood.

The basic quantum gates like NOT and CNOT and  Walsh Hadamard transformation gates are studies the properties of which can be used in generating the test sets.
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