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EECS 579 Fall 2003 Homework No.1 (J.P. Hayes)
>>>>>>>>>> Distribution Date: Tuesday Sept. 9, 2003. Due Date: Tuesday Sept. 16, 2003

Instructions (These instructions apply to all homework assignments):
1. Homework assignments will be distributed via the course web page.
2. Completed homework should be given to the instructor during class on the due date (or earlier if you
expect to miss class). Late work will not be accepted without a valid written excuse, such as illness.
3. To ease handling, print your name on the top right corner of the front page of your solutions. Staple
your sheets at the top left corner. Do not fold the sheets. 
4. Show all your work, and state any special assumptions you make about a problem. The reasons behind
each non-obvious step should be stated. 
5. You should not discuss your methods or answers with other students; the solutions you submit must
be your own. The College of Engineering Honor Code applies to all work in this course.

This assignment covers material from the lectures and the text Chapters 1, 3 and 4.

Problem 1 (15 points) Defect level
Text, Page 16, Problem 1.1. Also give your answer in parts per million (ppm).

Problem 2 (15 points) Defect coverage
Text, Page 16, Problem 1.2.

Problem 3 (15 points) Testing cost
Text, Page 16, Problem 1.4. Use the data from Example 1.2 (pages 10-11).

Problem 4 (15 points) Benefit-cost analysis
Text, Page 55, Problem 3.3. Please note a correction to the statement of this problem. Part (a) should read:
Show that this scheme is beneficial for chips whose total cost is less than ten times the burn-in cost when
the burn-in yield is 90%.

Problem 5 (10 points) Fault counting
Text, Page 79, Problem 4.4.

Problem 6 (15 points) General fault analysis
The following table shows the responses obtained when a set T of six tests is applied to a two-output com-
binational circuit C with any one of a set of eight faults F present.

 Faults F
f0 f1 f2 f3 f4 f5 f6 f7

t1 11 10 00 01 00 10 10 11
t2 11 01 00 01 00 01 01 00

                 Tests T t3 01 10 10 01 10 10 10 01
t4 10 11 01 10 01 11 01 10
t5 01 10 10 00 10 10 10 00
t6 11 10 10 00 10 10 00 00
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(a) How many equivalent fault classes does F contain with respect to T?
(b) Find a minimal set of tests from T that distinguishes every pair of distinguishable faults in F.
(c) Let column f0 denote the fault-free response of C to T. Find a minimum set of tests from T that detects
all detectable faults in F.

Problem 7 (15 points) Gate faults and tests 
(a) Consider a 5-input NOR gate NOR5 with inputs x1,x2,x3,x4,x5 and output z. How many detectable mul-
tiple stuck-at (MSL) faults does NOR5 have? 
(b) How many nonequivalent classes of faults exist among the MSL faults of NOR5? 
(c) Find a minimum set of tests for all MSL faults in NOR5.

End of Problem Set No. 1 (7 problems, 100 points total) 


