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Exam for TDTS 01 Computer Aided Design of Electronics, 2009-08-19 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?

(3 p)

2. Consider the following VHDL code:

entity EXAM is
port (A, B, C, D, E, F, G: in INTEGER;
X, Y: out INTEGER);
end EXAM;

architecture HIGH-LEVEL of EXAM is
begin
X <= C*D+D*E*G+F* (A+B) ;
Y <= (A*B+C¥D)*G;
end HIGH-LEVEL;
a) Draw a data flow graph to capture the above design.
b) Derive a list schedule, assuming that there are one adder and two multipliers. You can
choose a priority function which is appropriate for this purpose. Illustrate at least in a step

how the priority function is used.
“4p)

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

4. a) What problems of high-level synthesis can be solved by a clique partitioning
algorithm? How?
b) Describe a technique that can be used to solve the clique partitioning problem.
(3 p)

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?

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

6.  Write the pseudo-code of a Simulated Annealing algorithm, and discuss the basic idea of
the technique. : G p)
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. ‘
(3p)
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.
(3p)
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?
(3 p)
10. What is special about guarded signals?
We have guarded signals of class register and bus. What is the difference between them?
(3p)
11. 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)
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Note: You can give the answers in English or Swedish.

12. 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). |

(3p)

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

[T T T e e T e s S e ey e T T e e e m—m |
A |
Half adder !
— i - |
B |
| |

] | Sb_
Carry .In | Half_adder z
| ) N |

o

I I Carry_Out

1 |

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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