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

1. What is the basic idea of the Capture-&-Simulate paradigm for electronic design? What
are the advantages and disadvantages of this design paradigm? How does this design
paradigm deal with the increasing complexity of electronic systems?

(3 p)

2. a) The two main tasks of high-level synthesis are operation scheduling and resource
allocation. Describe briefly these two tasks. In which way are these two tasks dependent
on each other?

b) Describe an approach to integrate scheduling and allocation in a single algorithm.

(4p)

3. a) Describe the force-directed scheduling algorithm. Use a simple example to illustrate
the basic idea of this algorithm.

b) What are the advantages and disadvantages of the force-directed scheduling
algorithm?

(3p)

4. a) For the variable lifetime chart shown in the following figure, use the left edge
algorithm to obtain an efficient register allocation. You should show how you apply the
algorithm step by step, not only giving the final result.
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b) Do you think you have obtained the optimal solution for the above register allocation
problem? Why?
(3 p)
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5. 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?
()
6. a) What are the basic ideas and principles of the Simulated Annealing (SA) algorithm?
b) Identify an optimization problem in high-level synthesis, formulate it formally, and
discuss how it can be solved with the SA technique.
(4 p)
7. a) What are the main difficulties in testing modern integrated circuits?
b) Why is it important to take testability into account during the earlier design stages?
2p)
8. a) What are the Ad Hoc DFT techniques?
~ b) Discuss one Ad Hoc DFT technique in details and use a simple example to illustrate
the advantages of this technique.
Gp)
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?
3p)
10. What is special about guarded signals?
We have guarded signals of class register and bus. What is the difference between them?
(Gp)
11. What is a resolved signal? Why do we need a resolution function attached to such a

signal?

Imagine you have an one bit bus to which several processes write. If one single process
is writing to the bus, the bus carries the value written by that process. If zero, two or more
processes are writing to the bus, the bus carries the value “0°.
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12,

13

Declare the signal representing the bus and specify the resolution function (give the
VHDL code).
G p)

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 assignments 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 assignment above;
b) after the second signal assignment above.

(G p)

Consider the signal X having the waveform as follows:

L L

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

X

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
c¢) Z <=reject 7 ns inertial X after 25 ns
Gp
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