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Exam for TDTS 01 Computer Aided Design of Electronics, 2010-08-23 1(3)
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 advantages and disadvantages of this design approach? How does this design
paradigm deal with the increasing complexity of electronic systems?

3p)

2. 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,
respectively?

(3 p)

3. a) Define the clique partitioning problem.
b) Which problems of high-level synthesis can be formulated as clique partitioning
problems? How?
¢) Describe a technique that can be used to solve the clique partitioning problem.

Gp

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, 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?

b) Identify an optimization problem in high-level synthesis, formulate it formally, and
discuss how it can be solved with the SA technique.

Sp)

6.  a) What are the different components of the test costs for electronic systems?
b) Describe methods that can be used to reduce the different test costs.

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

7. &) 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

8. a) Discuss the store-and-generate technique in the context of BIST. What can it be used
for?

b) Give an example to show how this technique works.
3p

The VHDL Part:

9.  There is a great difference between the way signal values and variable values are updated
in VHDL. What is the difference? Explain how a new value is attached to a signal,
according to the VHDL simulation semantics.

(Gp)

10. 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
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°.

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

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

12.  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 an architecture body which is equivalent to the one below, using no 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;
waiton X,Y;
end process;
INVERTER: process
begin
Z<=not S after 0.5 ns;
wait on S;
end process;
end EXAM;

(Zp)

13.  Inthe figure below you see how a full adder is built out of two half adders and an OR gate.

T T e e mem T T T e e T T T T T e e e e e T 1
A | |
Half_adder '
— - I
B |
1 l
, | S

Carry_In Half_adder :
1 > —w) > |

| | Carry_Out
| |
b e e et s s e o — o et n —— — — — — — — |

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
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