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EECS 579 Fall 2003 Homework No.3 (J.P. Hayes)
>>>>>>>>>> Distribution Date: Tuesday Oct. 7, 2003. Due Date: Thursday Oct.16, 2003

Instructions: 
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.
6. (NEW) Graded homework will be handed out once in class. If you miss the class, you can pick up your
homework from the instructor during office hours. Full solutions to homeworks will be put on the web.

This assignment covers material from the lectures and the text Chapters 7 and 8.

Problem 1 (20 points) Boolean difference
(a) Consider the 5-input circuit appearing in Fig. 7.30, page 197 of the text. Use the Boolean difference
method discussed in class to derive the set of all tests T that detect the fault F1 = line e stuck-at-1. (This is
little e, not to be confused with the line labeled big E.) Give your answer in the form of a minimal sum-of-
products (SOP) expression representing T. 
(b) Suppose the above circuit is modified by converting internal line k into a primary output (PO), e.g., by
allowing the ATE to probe the signal on k during testing. This effectively creates a new circuit C* with
two PO’s k and n. Use the Boolean difference technique to find all tests T* that detect the same fault F1 in
C*. Again give your answer in the form of a minimal SOP expression.

Problem 2 (10 points) PODEM
Text, Page 209, Problem 7.20. Give your answer in the tabular style illustrated in the solution handed out
for Homework 2, Problem 7(b). Also draw the decision tree used in your solution.

Problem 3 (20 points) FAN
Text, Page 209, Problem 7.22. Note that line k is considered a headline. Give your answer as a sequence
of steps using the following tabular format. Table entries should be neat and clear, as in the example be-
low.Your comments should note the use of FAN procedures that are not present in PODEM

Problem 4 (10 points) Serial adder
Text, Page 249, Problem 8.4.

Step Objective Decision and Explanatory Comments
Implications

i Prop. fault effect from p to q a=1,b=0,... D frontier becomes empty. Backtrack.
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Problem 5 (20 points) Sequential circuit testing 
(a) The sequential circuit shown N in Fig. 1 has one primary input x and one primary output z. Construct
two state tables for this circuit, one with no faults present, and the other with the fault D2 s-a-1 present.
Label your states A,B,C,D corresponding to y1y2 = 00,01,10,11, respectively.
(b) Derive a minimal-length test for this fault assuming that the initial state is y1y2 = 00.
(c) Derive a minimal-length test for this fault assuming that the initial state is unknown.

Problem 6 (20 points) Sequential PODEM

(a) Consider again the circuit N in Fig. 1. Use basic PODEM and time-frame expansion to derive a test for
the fault A stuck-at-1 in N, assuming that testing begins in the known initial state y1y2 = 00. Give your an-
swer by filling in the usual PODEM-style table with comments to explain the action associated with, or
reason for, each step. 
(a) Repeat Part (a) of the problem, this time assuming that the initial state is unknown.

End of Homework No. 3 (6 problems, 100 points) 
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