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Explain what is meant by intrinsic semiconductor and extrinsic semiconductor
material.

(4 marks)
Describe briefly the function of the following diode circuits:
@) Rectifier

(2 marks)
(ii)  Clamper

(2 marks)

Draw and label the output voltage, V, for the circuit in Figure Q1(c)(i) for each

" input voltage shown in Figure Q1(c)(ii) and Figure Q1(c)(iii). Assume that silicon

diodes are used. Name the circuit used and explain its operation.
(12 marks)

A bridge rectifier with a 10 kQ load is driven by a transformer with 10:1 turn ratio.
The primary transformer is connected to a 240 V, 50 Hz mains supply.

@) Draw the schematic diagram of the circuit

(3 marks)
(i)  Draw and label the input and output voltage waveforms of the rectifier.

(4 marks)
(ili)  Calculate the dc load voltage, V4 and current values, Iy

(3 marks)

For the voltage regulator circuit in Figure Q2(b), let Vi, = 6.3 V, Rs = 12 Q, and
V, = 4.8 V. The zener diode current, I, is limited to the range between 5 mA and
100 mA.

() Determine the range of possible load currents, I; and load resistances, R;.
(7 marks)

(ii)  Determine the power rating required for the zener diode, P, and the power
dissipated by load resistor, P;.
(3 marks)
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Referring to Figure Q3(a), given # = 80 and r, = 40 kQ.

(i) Draw the AC equivalent circuit using », model.

(3 marks)
(ii) Determine the AC dynamic resistance, r..

(6 marks)
(iii)  Determine the input impedance, Z; and output impedance, Z, for the circuit.

(4 marks)
(iv)  Calculate the voltage gain, 4,.

(2 marks)

Briefly describe the frequency response of an amplifier. Use an appropriate diagram
to support your explanations.
(5 marks)

Referring to the circuit in Figure Q4, given:

Cpe=35pF, Cp.=4pF, C.=1pF, Cwm=5pF, Cu=8pF
Cs=10 pF, Cg=20 }LF, Ce=1 ]J.F

R;=39kQ, R,=10kQ, Rc=39kQ, Rg=22kQ, Rs=1kQ, R =22kQ

ﬁ=100’ r0= wQ, Vcc=2ov
(@ Determine the AC dynamic resistance, ..

(5 marks)
(b) Find the lower cutoff frequencies fis, fic dan fiz due to coupling capacitors and

bypass capacitor.

(6 marks)
(c) Find the upper cutoff frequencies, fui, fo dan fz

(6 marks)
(d Sketch the frequency response which includes both the low and high frequency

regions using the results obtained in part Q4(b) and part Q4(c).
(3 marks)
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Figure Q5 shows a circuit diagram of JFET amplifier with following parameters:
Ipss=8 mA, V,=-8 V and ry = o0 Q. Determine:

(@)

(b)

©

(d)

(e)

®

(a)

(b)

Drain current, Ipp and gate-to-source voltage, Vs at quiescent point.

(5 marks)
Input impedance, Z; and output impedance, Z,

(2 marks)
Transconductance, g, and midband gain, Aymia

(3 marks)
AC small signal model for the amplifier circuit

(2 marks)
Low cutoff frequency, f;.

(4 marks)
High cutoff frequency, fy.

(4 marks)

Draw the transfer characteristics curve of a JFET, D-MOSFET and an E-MOSFET
and describe the differences among them.
(6 marks)

Figure Q6(b) shows the graphically method for determining the Q-point for an
n-channel enhancement type MOSFET.

(i) Design a circuit by using voltage-divider biasing arrangement that will give
the result as shown in Figure Q6(b). Given Vpp = 40V, R, = 18MQ and

Vp=20V.
(9 marks)
(11) Find VDS and VGS (TH)-
(3 marks)
(iii)  Determine the resulting value of k for the MOSFET.
(2 marks)
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For the Darlington pair circuit in Figure Q7(a), given p = 6000 and Vpz=1.6 V.

§)) Calculate the dc bias voltage, ¥z, and emitter current, 1 z».

(4 marks)
(ii)  Determine the output voltage, V.

(6 marks)

Figure Q7(b) shows a differential amplifier. Assuming that all the transistors in the
circuit are very well matched and Vgg= 0.7 V, S = 75. Determine:

() The current, 1.
(3 marks)

(ii)  The common mode gain, 4. and differential gain, 4.
(4 marks)

(ili)  The common-mode rejection ratio (CMRR) in dB.
(3 marks)
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V,
I, = IDSS|: _—Vﬂ:i
P

I, = k(VGS - VGs(TH))2
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