18-360 Carnegie Mellon
Intro to Computer-Aided Digital Design

ECE Department
Out: 2/26/04 Homework 4 Due: 3/4/04

We’ll discuss the solutions to these problems at the beginning of class on the due date. Bring
your solutions then. Solutions will be handed out, so we can’t accept late assignments.

1. Find a test for ... 20%

Use the methods shown in the

first lecture to find tests for these X1 4Z>D_|_
faults. Redraw the circuit for each
- -

of these situations and label it with

D notation as well as the values in X2
the circuit that are propagated *3
from the input values selected. X4

a. x3 SA1 (stem)

b. Now remove the inverter and do x3 SA1 — Hmm, there’s a problem! Explain.

2. Redundant? 15%

So, here’s a KMAP for a circuit, much like the
one we showed in class. Is this a redundant circuit? AB
If so, what is the redundancy and what part of the C 00 01 11 10
circuit is not testable? Explain.

3. From Here to There 15%

The following cir-
cuit shows all of the o0 ® o
SSFs for each of the D_'L
gates and branches. Use : Z )o o
the methods shown in e
class to produce the col- ﬁw
lapsed fault set. Do o

® O ® O

functional equivalence

o)
. ® O
first, dominance sec- eo °° l .o }
ond, and structural s e o

® O

equivalence third.

Page 1 of 2



18-360, Spring 2004

4. Deductive fault simulation 25%

Use deductive fault simulation to determine all of the faults found by the test 0111 in the cir-
cuit below. Show the list of visible faults for each node. For each node beyond the inputs, show
the equations used to find the list. What faults are finally detected at the output?

0 a g
c 1
1 b
f - k
h -
1 c
1 d {>§ ]
5. Find them all 25%

For the circuit in problem 4, come up with a minimal test set to test all SSFs in the circuit (fig-
ure out problem 3 before doing this one!). The test set does not need to be the absolute minimum,

but don’t turn in a test set containing 32 vectors either. For the two tests on input a, list the func-
tionally equivalent faults that are found.
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