VLSI Testing
July-August 2012
Homework 1

Assigned July 24, 2012, due in class on July 26, 2012.
Q1. What should be the component of test in the cost of a mixed-signal VLSI chip for the following data?
· Analog test time = 2.0s

· Digital test clock = 500MHz

· Number of digital test vectors = 109
· Chip yield = 78%
Assume the tester cost data given in Lecture 1. Can yield be improved to reduce the testing cost below 15 cents?
Q2. Show that yield is given by exp( – Af), where A is the area of the chip and faults are unclustered, i.e., β → infinity. Further, show that the defect level for fault coverage T can be expressed as 1 – Y1 – T.
Q3. How many single stuck-at faults are there in a 10-input AND gate? What is the number of equivalence and dominance collapsed sets, respectively for this gate? What is the minimum set of test vectors required to detect all single stuck –at faults?

Q4. Sketch a two-to-one multiplexer circuit consisting of AND, OR, INVERT gates. Consider the three single stuck-at-0 faults of one of the AND gates. Are these faults equivalent? Find a test for one of these faults. Verify whether or not your test detects the other two faults and multiple faults consisting of two and three of those stuck-at-0 faults.

