VLSI Testing
August 2013
Homework 3 Problems
Assigned Aug 23, 2013, due in class on Aug 26, 2013.
Q1: A two-input OR gate has rise and fall switching delays of 3 and 5 units, respectively. Consider the case when one input is fixed at 0 and the other input has a rising rectangular pulse of width 6 units. (a) What is the width of the pulse at the output? (b) If the rise and fall switching delays are changed to 5 and 3 units, respectively, then what will be the width of the output pulse produced by the same inputs?
Q2: Explain what action an event-driven true-value simulator will take when it evaluates a zero-delay gate.
Q3: Show that when n faults are simulated without fault dropping, a parallel fault simulator on a w-bit word computer will run (n + 1)×(w − 1)/n times faster than a serial fault simulator.
Q4: (a) 
Find three tests that together test all single stuck-at faults of a two-input OR gate.

(b) 
If the OR gate is replaced by another Boolean gate (AND, NAND, or NOR) with the same number of inputs and an output, then can the three tests determine that the given gate is not an OR?

(c) 
Are the three tests still sufficient for the above decision if the OR gate was replaced by an exclusive-OR (XOR) gate? If not, why?
Q5: Prove that a fault that is untestable in the stand-alone combinational logic of a synchronous sequential circuit is also untestable in the sequential circuit.
Q6: Write an algorithm to count the number of paths in a combinational circuit. What is the complexity of your algorithm?
