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BITS PILANI DUBAI CAMPUS

BITS Piani DUBAI INTERNATIONAL ACADEMIC CITY, DUBAI UAE
I SEM 2013-2014 '
Evaluation Component: COMPRE EXAM Date/Time/Duration 0157 JUNE 2014,
08:30am-11:30am
Course No : ECE/EEE/INSTR F244 | Course Name : MICROELECTRONIC CIRCUITS
ECEANSTR C313
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Note: Answer all the questions and any missing data can be assumed suitably,
Answer PART A AND PART B in separate answer book

PART A

Q.1 |Draw the circuit diagram of a Common emitter amplifier without emitter resistance 10M
using current source biasing at the emitter. Using small signal model derive the
expression for the following.

a) Voltage gain (Av)

b) Overall Voltage gain (Gv)

¢) Input resistance

d) OQutput resistance

€) Short circuit current gain -

Q.2 | a) For the following circuit shown in Fig /, derive the expres:\sio for I, Vs, In Ve Vi 10M
b) Given Vec=Vur=I2V, [=2mA, Rs=200kQ, Rr=8KQ, Vs=0.7 B<200, find the

vafues of I, V3, I Ve, Ve

-Vrp
Figure [ &

Q.3 | Draw the small signal equivalent for the Common gate amplifier shown in Figure 2 gM
using T model and find

a) Input resistance (R;)

b) Output resistance (R,)

¢} Voltage gain (4,)

d) Open circuit voltage gain (4..)
e) Over all voltage gain (Gy)

Given gm=ImA/
( gn=ImA/V) N
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Figure 2

Q.4 | Draw the circuit diagram of a MOSFET current mirror circuit. In that circuit
diagram, given Vup=3V, and using Ixm=100pA. Find the value of the resistance

R, if Q1 and Q2 are matched and have channel length of 1um, channel widths of

100um, Vi=0.7V and kn'=200uA.

8M

Q.5

Draw the high frequency hybrid-m model for the BJT and briefly explain the

corresponding internal capacitances.

4M

PART B

Q.1

Identify the type of feedback employed in the following circuit, and also find closed

loop gain, Rin, Rout

Nefwork to circuit

8M

Q.2

Draw the circuit diagram of Push Pull ampiifier? Derive the expression for

efficiency? Discuss on its [imitations.

10M
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Q.3 | (a) For the following class A power amplifier circuit find out R1 and RC. Assume
Vee=2.5V, Veea=1.25V, Viee=Ve= 0.8V, R2=80K.
(b) Draw the circuit diagram of MOSFET differential amplifier? And explain its
operations.

Q.4 | Calculate the gain without and with feedback for the FET amplifier shown in the 10M

figure below and following circuit values: R{=80kQ, R2=20k(), Ro.=10kQ,
Ro=10kQ, and gn=4000pA/N '

Yo
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Course No : ECE/EEE/INSTR F244 | Course Name : MICROELECTRONIC CIRCUITS
ECE/INSTR C313

Maximum Marks : 40 Weighiage ;. 20%

Note: Answer alf the questions and any missing data can be assumed suitably, only handwrilten
notes and proscribed text book is allowed.

Q.1 Given following Common Source MOSFET ampilifier with | ‘lam
Vi=1.5V, Va=50V |, k' (WIL)=0.5mAN?
+10V

15k0

100k 15K0
vﬁg(‘_r') 16MQ |
mA

== = 10V

a)Draw the small signal equivalent .
b)Find voltage gain A,

c)input resistance (Rin)

d)Find overall voltage gain G,
e)output resistance (Row)

Q.2 Given following MOSFET circuit ' o 10M

+16V 2
The MOSFET has k,=0.25 mAN*, and V=2V, for

R.=00, Find

1ka a) Drain Current Ip
b) Voltage between drain and source Vps

— _ c) Region of operation of MOSFET
|+
1

A7 A—
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Q.3 Design a current Mirror circuit shown below to get L= 200uA and 1,=100 pA. 10M
Given Vi=1V, Ky'=200 pAN?  (WIL),=20.

+oV
|
N
R
'w&i ____Jb
h
14

‘1

E).4 Given following Common source amplifier, draw the high frequency small signal @BM
equivalent and find the value of unity gain frequency (fr). Assume that MOSFET is
operating saturation region, capacitance Cq can neglected to simplify analysis.

Given the following parameters for MOSFET. _
tw=15nm, L=1.5nm, W=15um, £,=3.45x10""" F/m.
Electron mobility {u1,) =450em®V/-s, V=0.5V

+10V

15kQ

—\AN\——

100k(2 : L 150

+ -
Vi _P i
mA

— : -1V

L.
|
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Note: Answer all the questions and any missing data can be assumed surtably

Q.1 | For the following cascaded amplifier , determine the following 12M
a) voltage gain in the each stage
b) Voltage gain
¢) Overall voltage gain
d) Current gain
e) Power gain , '
Source§ Stage 1 Stage 2 Stage 3 . Load
R o e
- N > - N
50142; A : 5000 it 5000 + 50 + b
vy 500k iz S0k Vis = Sk T v > 509
, ) Vir/ & S0vy 0.5v; +\
S\\:/ - i :
va \/ -
IR
Q.2 | a) Following is the voltage amplifier circuit model ,- | 6M
R,
N0
+ 4
AoV
v; R;‘ ] vo¥i

- ! o

l

A source v, with resistance &y and load resistance of R; is connected to the above

@]

circuit model. Calculate the overall voltage gain in following case expressed both

directly and in decibels.

DR =5R, and R, =5R,
b) Draw the equivalent circuit model of transresistance amplifier and specify its

QU'D — \OV/V
6M

expression for open circuit transresistance, ideal values of input and output

resistance.
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Q.3 ; a) In the circuit shown below the voltage at the emitter was measured and found to

be -0.7V. W =50, find Iz Izl and V¢
+0¥

-lov
b) A BJT having p=100 is biased at a dc¢ collector current of /md4. Find the value of 4M

Om te. Iy @t the bias point.

Q.4 | a) Draw the circuit diagram of voltage divider bias and find the expression for I, Iy 10M
and I.. '
b) given Ry=30k R;=20k82 Rc=5k82 Rp=2k$2 ,8=] 00, Vae=0.7V, V=107, find the &M

values of Iy, Ir and I for the voltage divider biasing circuit.
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