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Exam for TDTS 01 Computer Aided Design of Electronics, 2013-03-16 1(3)
Note: You can give the answers in English or Swedish.

1. a) What does it mean by platform-based design?
b) Describe briefly the two main steps of a platform-based design techniques.

(2p)

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?

Gp

3. a) Given the following data flow graph, you are asked to schedule all the operations in
four control steps.

Use the force-directed scheduling algorithm to generate the schedule for the
multiplication operations (it is assumed that the additions and multiplications cannot
share the same hardware unit). You should follow the force-directed method step by step,
not just giving the final result.
b) What are the advantages and disadvantages of the force-directed scheduling
algorithm?

(4p)

4.  a) Define the clique partitioning problem.
b) Which problems of high-level synthesis can be formulated as clique partitioning
problems?
c¢) Describe in detail how a high-level synthesis problem is mapped to a clique
partitioning problem.

Gp



Exam for TDTS 01 Computer Aided Design of Electronics, 2013-03-16 2(3)
Note: You can give the answers in English or Swedish.

5. a) What are the two basic approaches used to synthesize a controller? What are the
advantages and disadvantages of these two approaches, respectively?
b) What are the differences between horizontal microcodes and vertical microcodes?
What are their respective features?
(3 p)
6.  a) What are the basic ideas and principles of the Simulated Annealing (SA) algorithm?
b) What are the main advantages of using the SA algorithm, as compared with other
optimization heuristics?
c) Identify an optimization problem in high-level synthesis and discuss how it can be
solved with the SA technique.
(4p)
7. a) What is the basic principle of the scan technique? Why is this technical very useful for
improving the testability of a design?
b) What does it mean by partial scan?
¢) What are advantages and disadvantages of using the partial scan technique?
Gp)
8. a) What are the main advantages of the built-in self-test (BIST) technique?
b) What is a signature (in the context of BIST)? Why is it used?
¢) What is the most common hardware component that is used to generate test patterns in
a BIST technique? What are the main features of this component and the test patterns
generated by it?
(4p)
The VHDL Part:
9.  Component configuration:
a) What is component configuration? Why is it needed?
b) We have discussed three ways to solve component configuration. Which are these three
alternatives and how do they work?
(3 p
10. 'What is special about guarded signals?

We have guarded signals of class register and bus. What is the difference between them?
2p)



Exam for TDTS 01 Computer Aided Design of Electronics, 2013-03-16 3(3)
Note: You can give the answers in English or Swedish.

11. We have discussed the following design units a VHDL model is composed of: entity
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?).
Illustrate by an example for each of them, considering a very simple circuit.
Gp
12. Inthe figure below you see how a full adder is built out of two half adders and an OR gate.
r— - " -"--"--"--" - —""—-"—" —" —--"=—-"—-"—"=—"' "7 "7 — 2
A I |
™| Half adder '
P e e = - |
B |
| |
| | S__
Carry_In | Half adder |
[ i — I
| I > | Carry_Out
I |
L i e e e e G e e e e (abimmy e — o — — — —— — = |
a) Give the entity declarations corresponding to the half adder, the OR gate and the full
adder.
b) Give the architecture body corresponding to a structural specification of the full adder.
(Gp)
13. Consider the signal X having the waveform as follows:

X

10 20 30 50 70 75 85 90 110 130 140 148

t=0 ns

Draw the output waveform (Z) if X is applied at the input of a buffer element specified as:
a) Z <= transport X after 15 ns
b) Z <= X after 15 ns
¢) Z <=reject 7 ns inertial X after 25 ns
(3p)
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