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Students MUST count the number of pages in this examination paper before beginning to write,
and report any discrepancies immediately to a proctor. This question paper has

12 pages.
This examination question paper MAY NOT be taken from the examination room.

This exam consists of 5 questions, which should be answered on this exam paper in the space
provided. Attempt all questions. Marks allocated to each question areindicated. The total number
of marks for the examinationis 65.

The solution must be clearly indicated. Multiple solutions or solutions that are not clearly
identified, will be marked incorrect. Clearly state all assumptions made. Show your work.
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1)) (12 marks) General short answer questions.
a) Which MOSFET amplifier configuration would you choose to obtain large positive
voltage gain?

b) What is the difference between and enhancement and a depl etion mode MOSFET?

¢) What isthe difference in the mode of operation of a Zener diode and aregular junction
diode?

d) Describe three regions of operation for an-channel MOSFET, in terms of the voltages
that would be applied to the terminals.

e) Sketch Ic vs Ve for aBJT for severa values of Vgg, indicating modes of operation.
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1.) Continued
f) What isthe body effect inaMOSFET?

g) Why isinput resistance an important parameter for avoltage amplifier?

h) Isatransistor alinear device?

i) What isMOSFET an acronym for?
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2.) (15 marks) Diodes.

Ve Re=50kw
A
20V + |
AW o,
> Rs=5kw D,
20V + v + Vo
— R, =10kw/
-

a) For the circuit shown above Vs isasymmetrical triangular wave of 40V peak to peak
and the diode has avoltage drop of 0.7V when conducting.
i) Over what range of values of Vsisthe diode on? ExpressV, intermsof Vs.

i) Over what range of values of Vsisthe diode off? ExpressV, intermsof Vs.
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2.) Continued
iii) Sketch the output waveform V,, and indicate the peak voltages.
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2.) Continued
Rs=10W
—WWW o 4
i
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b) In the Zener diode circuit shown above V=12V for 1ImA<I,<600mA. Determine:
i) the output voltage V, when R =500 W,

i) the maximum power that the diode should be able to dissipate and the value of R, for
which this power occurs,

iii) the ouput voltage V, when R =10W.
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3.) (14 marks) Bipolar Junction Transistor. Use b=100.
15V 15V

a) Draw the circuit for DC anadysisand find Ic.

b) Find the values of rp, gm, and re.
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3.) Continued
¢) Draw the small signal circuit for AC analysis (with the equivalent model of your
choice). Determine R; and R, for small signal operation.

d) Determine the small signa AC gainV/V;.

€) Suggest auseful application for thiscircuit.
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4.) (12 marks) MOSFET. All transistors have V=1V, V 4=30V, k,’ =k, =100mA/V?, and
L=1mm. Q; hasW;1=100mm and Qs has W5=50mm. V>V .

(r Vpp=5V

Q| _ili Q2

i gﬁ .-

Vbias_T_ —_ Ro
a) Find the width of Q. (W>) such that 151=0.5mA. For this calculation neglect thefinite
output resistance of the transistors. In order to find W2 what other assumption has
been made regarding
i) the body contact for each MOSFET
i) the operating mode of each MOSFET.
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4.) Continued
b) Draw the small signal equivalent circuit for AC analysis. Determine gn, and ro; for Q1
and lo2 for Qz.

¢) Calculate the small signal gain V,/V; and R; and R,.
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5.) (12 marks) Operational Amplifier.

C R2=10kW

AV
R1=10kw !
Vil o AW - Vo

IVW\A— t
1 R3=10kw

a) Find the input impedance and voltage gain expression for the circuit shown, asa
function of radia frequency w, assuming the op-amp isideal.

b) Sketch the magnitude and phase response of gain of the circuit.
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5.) Continued
¢) Choose avaue of C to give acorner frequency of 20 kHz.

d) Caculate the input impedance and voltage gain as afunction of radia frequency w, if
the op-amp has afinite open loop gain of 10,000.



