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INTI INTERNATIONAL COLLEGE PENANG

DIPLOMA IN ELECTRICAL AND ELECTRONIC ENGINEERING PROGRAMME
(DEEI)

EEE 1102: ELECTRONIC DEVICES AND CIRCUIT THEORY 1
FINAL EXAMINATION: JANUARY 2014 SESSION

Instructions: This paper consists of SIX (6) questions. Answer any FOUR (4) questions in the
answer booklet provided. All questions carry equal marks. The marks allocated to each sub-
question are shown in brackets at the right-hand margin.

Question 1
a. For Figure Q1(a), calculate Voyr and the current flowing through the diode D1. Assume
practical models for all the diodes. (5 marks)

14V

&

o Vour

-5V
Figure Q1(a)

b. What is the minimum value of Vv to saturate the transistor circuit as shown in Figure Q1(b)?
‘ (6 marks)

20V

Vin

e Flgure Qi(b) S G
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¢. Sketch the output waveform of the following clipper circuits. The input waveform is shown
in Figure Q1(c). Assume all the diodes in this part are ideal.

Vi
10V
0 L Figure Q1(c)
T/
-10V
1. (3 marks)
ii. (3 marks)
iii.
(5 marks)

EAM, y
Vin i f Vour
4V
T

6V
1T =

ol

d. State the three modules for the basic DC power supply. (3 marks)
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Question.2
a. Determine the Icg for the transistor circuit shown in Figure Q2(a). Given fBpc = 150.

O (8 marks)

10k(2

T 2k T Y
-+

Figure Q2(a)

4.7V

b. For the unloaded amplifier in Figure Q2(b),
i. Perform DC analysis and sketch the ac equivalent circuit with correct components value.

{7 marks)

i, Find the total ac input resistance, Rinot) (3 marks)

iii. Find the amplifier voltage gain, Ay (4 marks)
iv. Find the new amplifier voltage gain if a 5kQ toad resistor is capacitively coupled to the

collector terminal. (3 marks)

Vcc =15V

Ri=40kQ S  SRc=4kQ

Vin o | o froVou  Boo=90

Bac == 100
R;=20kQ 2 = Re=2kQ

Figure Q2(b)
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Question 3
a. What is the power dissipation in the resistors and zener diode in Figure Q3(a). Given
Vs =20V, Rs = 5000, Ry, = 2k, Vy = 10V. Assume the zener diode is ideal. (10 marks)

Rs

—AW
Vs— RL; r‘l Vz

Figure Q3(a)
b. For Figure Q3(b), find the minimum value of R, that will cause TR2 just saturate. The pc for
both transistors is 59. (10 marks)
Voo = 20V
=102 o= 1k
Ra TR2
wH = 20000
L
Figure Q3({b)
¢. Draw the DC load line for Figure Q3(c). Assume the Bpc = 80. (5 marks)
Re
kQ |
R 20V
_1 IMQ
1) gu—

. Figwre Q)
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Question 4
a. Figure 4(a) is a multistage amplifier which is driven by an ac source and the second stage is
loaded with a load resistor, Ry of 18kQ.Given R1=Rs=33kQ), Ry=Rs=8.2k(3, R;=R+=3.3kQ},
Rs=Rg=1kQ and Bac=Ppc=170. Determine
(i) The voltage gain for each stage. (15 marks)
(ii) Overall voltage gain. (3 marks)
+15V

Figure 4(a)
b. For an N-Channel JFET, Ipgs = 7.5mA, V=3V and Vgs = -1V. Find the values of
i Ip (3 marks)
. gme (2 marks)
iil. g (2 marks)

Question 5
a. A load resistance(R) is capacitively coupled to the emitter in Figure Q5(a).Draw the ac
equivalent circuit for the circuit in Figure Q5(a). What value of Ry, will cause the voltage gain

become 0.8? (12 marks)
VCCmS.SV

R=10kQ2
Bpc =90
Bae= 100

Vi o-—)
R,=4.7kQ) Vour
Re=1kQ

Figure Q5(a)
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b. Sketch the output waveform of the clamper circuit as shown in Figure Q5(b) - (5 marks)

v

N + +

1Sy o)
NI
T & 31‘% >t

0 & 2T % 47 Vv Vour

NN T

15V L 2

Figure Q5(b)

¢. Sketch the collector characteristic curves of a typical NPN bipolar junction transistor. Label
each region of the characteristics curve. What are the two regions that are use for switching

purpose? (8 marks)
Question 6.
a. Find Vgg and Vps for the E-MOSFET circuit in Figure Q6(a). Datasheet information is listed
with the circuit. (6 marks)
Vg)D =10V
Ry =10MQ = Rp=12kQ
e Ipen = 3mA @ Ves = 4V

Vasum =2V
Rz = SM2

L

—
ol e

Figure Q6(a)
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b. For the JFET amplifier of Figure Q6(b), gn = 2mS, r’4s= 30kQ, Rs = 3k, Rp = Ry = 2k,
Ry = 800kQ), Ry = 200k and Rs = 5kQ. Find

i. DC value of R, (3 marks)

it. Voltage gain, Av="V./V; (8 marks)

iti. Current gain, Av =1y / i; (8 marks)
Vee

i

Figure Q6(b)

--THE END -~
<FEF 3102/(F)/fanuary 2014/Liong Han Wen /2-1-2014)



