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EECS 579 Fall 2003 Homework No.5 (J.P. Hayes)
>>>>>>>>>> Distribution Date: Tuesday Nov. 18, 2003. Due Date: Tuesday Nov. 25, 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. Graded homework will be handed out once in class. If you miss the class, you can pick up your home-
work 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 14 and 15.

Problem 1 (30 points) Scan design of a modulo-5 counter
(a) Text, page 486, Problem 14.5.
(b) Text, page 487, Problem 14.6.

Problem 2 (20 points) Partial scan and S-graphs
(a) Text, page 487, Problem 14.8.
(b) Text, page 487, Problem 14.11.

Problem 3 (10 points) ATE
(a) Construct a timing diagram with three waveforms to represent the 5-bit binary sequence 11001 using 
the following three data formats as defined for the HP 82000 tester: DNRZ, RZ and R1.
(b) Determine at least one advantage of each of these three data formats for design or testing purposes.

Problem 4 (30 points) Pseudorandom test pattern generator 
(a) Find a primitive characteristic polynomial P(x) suitable for designing an LSFR that can cycle through
28 – 1 = 255 distinct states, so that it can serve as a test generator for an 8-input CUT. Specify (i) the poly-
nomial P(x); (ii) a logic circuit for the LFSR using D flip-flops and XOR gates only; (iii) the first four
states generated by the LFSR when it is initialized to 00000001, where 1 is the least significant bit.
(b) Using as few extra NAND gates as you can, modify your LFSR so that it cycles through all 256 pos-
sible 8-bit states. Give the logic circuit for the modified LFSR and explain briefly how your modification
works.

Problem 5 (10 points) Compression testing
Text, page 545, Problem 15.12.

End of Homework No. 4 (5 problems, 100 points)


