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Question One

a. What is an integrated circuit? Discuss the relative advantages and disadvantages of ICs over discrete
assembly. (8marks)

b. How will you make a monolithic IC? (8marks)

c. Explain how,

i. A diode (1mark)
ii. A transistor (1mark)
iii. A resistor and (1mark)
iv. A capacitor (1mark)

can be constructed in a monolithic integrated circuit.

d. Define the following basic fabrication processes of an integrated circuit:

i. Photolithography (2marks)

ii. Oxidation (2marks)

iii. Diffusion (2marks)

iv. Jon Implantation (2marks)

v. Deposition (2marks)
Question Two

a. The inverting amplifier makes use of negative feedback to the negative input terminal. The
negative terminal also receives the source signal which is inverted at the output. Consider the circuit in
Figure below (arrows indicate assumed current flow): Using KCL describes the characteristics of the
amplifier.

(8marks)



b. An amplifier with gain of 200 has a 10% variation in gain over a certain frequency range. Using

negative feedback, what value of # should one use to reduce the gain variation to 1%?
(4marks)

c. The open-loop low-frequency gain of an op-amp is 100 dB. At a frequency of f= 10* Hz, the
magnitude of the open-loop gain is 38 dB. The op-amp has a dominant-pole open-loop response.
Determine the frequency of the dominant pole and the unity-gain bandwidth. (8marks)

Question Three

a. What is a phase-locked loop? (4marks)

b. How do you estimate accumulated phase error? (6marks)
c .Explain the cycle-skip phenomenon and its effect in PLL performance

with at least two examples? (10marks)
Question Four

a. What is analog circuit design? (8marks)

b.Analog design is normally done in a non-hierarchical manner and
makes little use of repeated blocks. As a consequence, analog design
can become quite complex and challenging. How do you handle the complexity? (5marks)

c. How can the analog IC designer enhance creativity and solve new problems

in today’s industrial environment? (7marks)
Question Five
a. What is frequency Modulation? (4marks)
b. Explain the Narrow Band FM (Smarks)
c. Give Five (5) advantages and three (3) disadvantages of FM (8marks)

d. Give three (3) Applications of FM (3marks)






