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1. (Pseudo-combinational circuit) For this problem, you need to use a sequential circuit
available in

~“ecebb3/TESTCAD/nets/hwb-circuits/hwb_circuit_1

(a) Derive a combinational circuit by replacing each flip-flop (LATCH) to a buffer
(BUF). This is known as the pseudo-combinational transformation, which can be
applied to any cycle-free clocked sequenctial circuit.

(b) Derive a test for the circuit obtained after (a) for the fault “7 0 0” and “9 0 1.
(You can do this either by hand or by 'podem’ in the testcad toolset).

(c) Verify that the fault “7 0 0” can be detected in the original sequential circuit by
repeating the generated vector for three clock cycles.

(d) At this point you found that “9 0 1”7 is redundant in the pseudo-combinational
circuit. Now, try to use the sequential test generator ("fastest’ in testcad toolset)
on the original circuit to generate a test vectors for “9 0 1”7. Verify if the generated
test sequence indeed detects the fault by hand simulation. You’ll find “9 0 17 is
not redundant in the original circuit.

(e) Explain what causes such a difference between using combinational ATPG on the
pesudo-combinational circuit and using sequential test generator on the original
sequential circuit.

2. (Sequential test generation using TESTCAD) For this problem, you are required to
use ‘fastest’, the sequential test generator in TESTCAD toolset. The sequential circuit
under test can be found at the location given below:

~“ecebb3/TESTCAD/nets/hwb-circuits/hwb_circuit_2
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Use the testcad tools to answer the following questions.

a) Write the fault-list using no fault collapsing method. Note that you cannot use
‘listfaults’ for sequential circuit. You are required to use ‘faultgen’ instead.

b) Use ‘fastest’ to generate tests for your fault list obtained in part(a). Report fault
coverage, generated test vectors, and statistics report.

¢) Repeat part a) and part b) for the circuit in Problem 1. Explain the difference in
fault coverage briefly.

3. For the following circuit in Fig.1, derive a minimum pseudo-exhaustive test set using
only cones of outputs partitions. Mark these partitions and list the test set in a table.
Also, for each test vector indicate the outputs of the segment (partition) you are testing.
Use as much overlapping as possible to obtain the minimum number of tests. From
your results,state some advantages and disadvantages of this method.
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Fig.1

4. For the following circuit in Figure 2, derive a minimum pseudo-exhaustive test set with
sensitized partition using the partitions shown. List the test set in a table and for each
test vector indicate the outputs of the segment (partition) you are testing. (To obtain
the minimum number of tests, use as much overlapping as possible)
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Fig.2

5. (Bushnell and Agrawal) Problem 9.10, do all parts
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