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Note: You can give the answers in English or Swedish.

1.  Give a short definition for each of the following terms:
a) Platform-based design.
b) Non-recurring engineering cost.
¢) Single stuck-at faults.
3p
2. a) What are the basic issues of high-level synthesis? Provide a short description for each

of the issues.

b) Use the high-level synthesis problem to illustrate the basic idea of a transformational
approach. What are the main advantages of such an approach?

(3 p)
3. a) Describe the force-directed scheduling algorithm.
b) Use a simple example to illustrate the basic idea of this algorithm.
¢) What are the advantages and disadvantages of this algorithm?
G p)

4.  a) Describe the microcode-based approach for control-unit synthesis.
b) What are the differences between horizontal microcodes and vertical microcodes?
What are their respective features?

(3p)

5.  Give a complete ILP formulation of the resource-constrained scheduling problem.
(Gp)

6.  a) What is a heuristic algorithm? What are the motivations of using such an algorithm?
b) Describe the basic principle of the Genetic algorithms.
¢) Describe the three genetic operators that are used to generate new solutions in the next
generation. Illustrate the operators with simple examples.

4p)
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7. a) Why is it difficult to test modern chip which is implemented with mixed technologies?
b) Describe one technique which can be used to deal with testing of mixed technologies
efficiently.

Gp

8.  a) What is the basic principle of the scan technique?

b) What are the main advantages of using the full scan method?
c) Discuss the different overheads which are associated with the scan technique.
(3 p)

The VHDL Part:

9. The VHDL simulation cycle.

a) Describe the successive steps of the cycle.
b) What do we call a delta cycle? When does such a cycle appear?
Gp

10. What is special about guarded signals?

We have guarded signals of class register and bus. What is the difference between them?
Gp)
11. We have discussed the following design units a VHDL model is composed of: entify

declaration, architecture body, configuration declaration.

Explain which aspect of the model (or of a part of the model) does each of them capture.
(What information regarding the model and its simulation do they carry?).
Tliustrate by an example for each of them, considering a very simple circuit.

3Bp
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12.

13.

Consider that we are at simulation time 100ns and the driver of a signal S has the
following content:

0 10 25
100 ns 115 ns 155 ns

The following two signal assigmneﬁts are performed, one after the other, at the current
simulation time of 100ns: '

S <= 18 after 20 ns, 2 after 45 ns, 5 after 65 ns, 10 after 110 ns, 25 after 135 ns;

S <= reject 40 ns inertial 5 after 80 ns;

Indicate the content of the driver for signal S
a) after the first signal assigmmnet above;
b) after the second signal assigniment above.

Gp)

Concurrent signal assignment and sequential signal assignment look very similar in their
syntax. When is such an assignment interpreted as a sequential and when as a concurrent
one?

Write two architecture bodies, each equivalent to the one below. For the first one use
process statements with sensitivity lists; for the second one do not use any process
statements but only signal assignments.

architecture EXAM of TENTA is
signal S: BIT;
begin
OR_GATE: process
begin
S<=X or Y after 1 ns;
wait on X,Y;
end process;
INVERTER: process
begin |
Z<=not S after 0.5 ns;
wait on S,
end process;
end EXAM,;

Gp
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