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Instruction: In the booklet provided, answer any FQUR (4) questions.

Question 1

A Sketch the biasing diagrams and circuit symbols for the NPN and PNP transistors with a
Common Base Configuration. - (6 marks)

B. For the emitter-stabilized bias circuit below, Vee = 20V, Rg = 510kQ, Re = 2.4kQ) and Rg
= 1.5kQ with p = 100.

oV

i

Determine:

- L,

1. Icq

111. VcEq

v, Ve

v Ve

vi. VB

vil. Vee (14 marks)

(Total 20 marks)
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Question 2
A State the name of the re-joins X, Y & Z in the figure below.

B.

ELEC2409

(3 marks)

Briefly explain the design properties for biasing a transistor at the following Q points (A,
B, C, D) in the figure below.
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(8 marks)
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(9 marks)

(Total 20 marks)
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Question 3
A Explain the difference between Intrinsic and Extrinsic semiconductor materials.
(4 marks)

B. :

1. What are the majority carriers of an n-Type and p-Type semiconductors? (I mark)

ii. List TWO (2) elements that constitute the doping process of an n-Type

semiconductor material. (1 mark)

(32 Sketch the covalent bonding of silicon atoms with the antimony impurity atom. (4 marks)
D. Describe with the aid of relevant diagrams for a Junction Diode the terms:

1. forward bias

1. reverse bias (10 marks)

(Total 20 marks)

QUESTION 5
A Sketch the piecewise-linear equivalent circuit for a typical silicon diode. (5 marks)
B. State the THREE (3) types of Transistor Configurations. (3 marks)
& For the circuit shown in the figure below, calculate the:

1. DC bias voltage Vce

1. base current I

iii. colector current Ic (12 marks)

+22V
1
39k0
i0 ?F
v1 }I
3.9k0 ;
I
(Total 20 marks)
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Question 4

Al Draw the output waveform, V., for the clamping network for the square wave with a
max. input of 60 V.
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(6 marks)

B. The full-wave bridge rectifier circuit shown above is supplied with 118.43 peak
sinusoidal input voltage and a load resister of 1KQ

P A
A e
AC input _
Voltage T
‘?
Y | = RL de
N B
1. Draw the wave form that the load resistor would see. (2 marks)

ii. Assuming diodes are ideal, what is the dc voltage available at the load resistor?
(4 marks)

iii. If silicon diodes are employed, what is the dc voltage available at the load? (3 marks)

iv. Determine the required PIV rating for each Si diode. (2 marks)
v. Find the max current through each diode during conduction. (3 marks)
(Total 20 marks)
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Question 6
A Explain the terms N-Channel and P-Channel field effect transistors. (4 marks)
B. Use a diagram to explain the construction of an N-Channel field effect transistor.
(8 marks)
& Given the load line of Figure below and the defined Q-point, determine the required
values of Ve, Rc and Ry, for the fixed —bias configuration.
a¢
o oupw:
& signal
aP$
input © )|
3ignal ¢
[c'{m"\)
Figure 6
(8 marks)
(Total 20 marks)
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END OF EXAMINATION
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