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07-Elec-A5, Electronics

3 hours duration

Notes:

1. If any doubt exists as to the interpretation of any question, the candidate is urged
' to submit, within their answer, a clear statement of any assumptions made.

2. Thisis a CLOSED BOOK EXAM.
Any non-communicating calculator is permitted.

3. Answer all FIVE (5) questions.
4, All questions are worth 20 marks each.

5. Please start each question on a new page and clearly identify the question
number and part number, e.g. Q4(a).

6. Inschematics, ground and chassis may be assumed to be common, unless
specifically stated otherwise.

7.  Unless otherwise specified, assume that Op-Amps are ideal and that supply
voltages are +15V.

8. If questions require an answer in essay format, clarity and organization of the
answer are important. Provide block diagrams and circuit schematics whenever

necessary.
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QUESTION (1)

The lollowing is a single stage amplifier circuit with an enhancement load.
Asswmc that both transistors has the same W/ ratio and the threshold voltage V= 0.2 x Vop.

a) Provide an accurate sketch of the transfer function, vour versus vin. (12 points)
b) Provide an expression [or the small signal mid-band gain of this amplifier. (8 points)
VDD
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Useful formulae: for n-channel MOSFET

Ing = K[(vgs —Vryrvpg _i,} ] triode region
L 2™
ipg = %K (vae —Var ) (14 Avpe ) saturation region
QUESTION (2)
a) For the op amp circuit below, sketch accurately the output voltage waveform (as a function
of time). Given: R = R =1kQ, C= 10uF {16 paints}
b) What is a possible [unction of this circuit? {4 points}
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QUESTION (3) Solve for the currents 11, 2, and 55 in the following diode circuit. {20 points)

+10V .
L Given:
Ré : All diodes are ideal with 0.6V forward drop
DLJ. D, Dy Ri=R2—R:3=10kQ2
_H ey
i i
R, R, T
=20V -10V
QUESTION (4)
Consider the common source amplifier circuit on +Vpp
the right. Determine the voltages at all nodes and
the current throuph all branches. (20 points) R, R, C
Given: R, . C - « o+
R =100kQ Rz =100 kQ ]| — I[M. R~ Vour
Rp =6kQ Rs =6kQ sF ie ), v, 1
VTH =1V A =0 V_l H\._ K bias | [ -
Vop = 10V M 2R, R, =,
K,(W/L) =1mA/V? ) L 1]

Uselul {formulae: for n-channel MOSFET

. W 1 : :
ing = #1,C,; ?[(VGS ~ Vo Wi —-ivis ] triode region

1 W
ing = E/“ncox T(vGS Vg )2 (1+Avps) saturation region
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QUESTION (5)

May 2016

In the following circuits, assume that the diode s ideal and has a forward voltage of 0.7V, and all
op amps are ideal and with supply voltages of +15 V. Sketch the oulput waveform for one

complete sinc wave input.
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(20 points)
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