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This exam consists of 5 questions, which should be answered on this exam paper in the space provided.
Aticmpt all questions. Marks allocated to cach question arc indicated (total marks = 100).

Note: The solution must be clearly indicated. Multiplc solutions or solutions that arc not clearly

identificd, will be marked incomrect. Using approximate relations (unless they are given below or
specified in a question) is not accepted. Clearly state all assumptions made. Clearly mark the wnits for

final answers. SHOW YOUR WORK!
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1) -A) Answer the following questions by filling in the corresponding circles with your selection a or b or

c or d (5 marks).
(1) An important advantage of bipolar transistors over MOS transistors is that,
a} they bave higher transconductance
@ b) they have higher input impedance
¢) they have higher clectron mobility
d) they emit light when biased.

(i1) For a PMOS enhancement transistor to be in triode mode
a) Vs> Vi Vig< Vi Vy
b) Vg > Vi Vg > Ve Vy
@ €} Vs <Vri Vns<VgsVy )
d) Vs <V Vs> VisVy

(111) The buffer (impedance matching) stages in electronic circuits can be designed with
a) Common Emitter Configurations using BJTs
@ b) Common Base Configurations using BITs
<} Commmon Collector Configurations usmg BJTs
d) Conmmon Gate Configurations using FETs

(1v) In gencral, the open circuit voltage gain of a common base amplifier configuration
a) 1s independent of bias current

b) is mdependent of load resistance

c) is larger than unity

d) is smaller than unity

(V) A common use for a current mirror circuit is
a) 1o turn on diodes in AC rectificrs
b} 10 act as gates in log circuils
<) 1o decrease the input resistance of small signal amplifier circuits
d) to bias transistors in integrated circuits

S

1) -B) Answer the following questions by entering TRUE or FALSE in the space provided (5 marks).

i) A p-channcl MOSFET uscs a n-typc substratc or well. TRUE
i1) Conduction in a MOSFET channel is due primarily to majority carriers. TRuUE
ui) Early cffect is gencrally used cstimate the input impedance of transistors. FALSE

iv) In saturation, the collector current in a bipolar transistor is mainly controlled by Viy.. FALSE
v) A reverse biased diode acts like a voltage dependent capacitor. 7Rl
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2) Diodes: For the circuit shown below, the following data is given:
Both diodes D; and D; have n =1.75 and their reverse saturation curreats arc such that I, = 1012
The forward drop across diodc D, is given to be Vi =0.7V.

The diode Ds is represeated by linear piecewise model [Battery = 0.7V, Resistance = 60 Ohms).
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Using the above data, computc the following (12 marks):
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1) b) Diodes (continued... ):
lnlhefhlhwhgchuﬁgmmﬂwﬂndiodun.mbg are ideal and the
reverse breakdown voltage of 3Volts, If the input is V¥, = Gsinfwi), what are th
for the output voltage? Sketch the output waveform
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zener diode D, has a
e Peak-to-peak values
on the graph shown on left side. (4 Marks).
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output voltage V, in the following circuit? (4 Marks)
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3.) Bipolar Junction Transistor
Vec =21V
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a) For the circuit shown above: 1) Draw the D. C. Equivalent Circuit (2 Marks)

11) Computc Ig, V¢ and Vg (8 Marks)
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3) b) Bipolar Junction Transistor (continued....)
o Ve =10V

Voo =1v

Re =4ka

For the BJT, assume that 7. = 25 Ohms and §=50. Using thcsc data, answer the following:

i) Draw the cquivalent circuit for small signal AC analysis (preferably, use T-Model for BJT) (3 marks)
| d w o

i) Find the output resistance R,,, input resistance R; for the circuit (3 marks):
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