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Analog Electronic Circuits

Note: Answer any FIVE full questions, choosing ONE full question frot

Module-1

Explain the classical discrete circuit bias (voltage divider bias)
Explain the three biasing methods to bias MOS Amplifier circu

OR
Explain the T equivalent circuit model of MOSFET.
Derive an expression for voltage gain of MOSFET wi
Explain biasing a BJT using collector to base feedback

Module-2
Explain the common source amplifier and dery n for voltage gain.
10mV and an internal resistance risig of
the output voltage Vy are measured bot

connected to the amplifier output. T ts are as follows :

Vi | Va
(mv) | (e} |
9 9% |
: 8 70 |
Find all the amplifier paran
With a neat diagram, in the thrce frequency bands of MOSFET.

Explain the high odel of MOSFET.

OR

charactert :
Explain the Four basic feedback topologies of the amplifier.

. Module-4
ut voltage.

Explain the first order lowpass Butterworth filter with necessary voltage gain.
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hax. Mark%l (0

(08 Marks)
(12 Marks)

(08 Marks)
(06 Marks)
(06 Marks)

(10 Marks)

an open circuit voltage Vsig of
voltage V; at the amplifier input and
d with load resistance R, = 10K

(10 Marks)

(06 Viarks)
(06 Miarksh
(08 Marks)

{10 Marks)

coupled class — A power amplifier and show that efficiency is 50%

(10 Marks)

ircuit operation of class — B power amplifier and also explain the transfer

(08 Marks)
(12 Marks)

ain R and 2R resistor digital to analog (D/A) converter and also derive the expression of

(10 Marks)
{10 Marks)
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OR
8 a. Explain the operation of monostable multivibrator, (10 R arks)
b. Explain the two types of Bandpass filters. (10
Module-5
9 Explain the block diagram of power electronic system, (06 ]'P‘cs}

a
b. List and explain the applications of power electronics.
¢. Explain the static anode — Cathode characteristics of SCR.

Marks)
Marks)

OR
10 a. Explain the turn on methods of a Thyristor.
b. Explain the construction and working of UIT.

(OO

(10 Marks)
(10 Marks)
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Module-1

a. Explain the classical discrete circuit bias (voltage divider bias) method of BJT.

b. Explain the three biasing methods to bias MOS Amplifier cireuits.
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Explain the T equivalent circuit model of MOSFET.

a.
b.

¢. Explain biasing a BJT using collector to base feedback resistor.

Derive an expression for voltage gain of MOSFET with necessary waveforms.

(08 Marks)
(06 Marks)
(06 Marks)
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Module-2

3 a  Explain the common source amplifier and derive the expression for vo ltage gain. (10 Marks)

b. A transistor amplifier is fed with a signal source having an open circuit voltage Vsig of

[10mV and an internal resistance risig of 100KQ. The voltage V, at the amplifier input and

the output voltage V; are measured both without and with load resistance Ry = 10KQ
connected to the amplifier output. The measured resilts are as fallaws -

Vi Vs

(mv) | (mv)
Without R, Y 90
With R, connected 8 70

Find all the amplifier parameters.

(10 Marks)
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4 a. With aneat diagram, explain the three frequency bands of MOSFET.

b. Explain the high frequency model of MOSFET.

¢. Explain common source follower and derive the expression of voltage gain.

(06 Marks)
(06 Marks)
(08 Marks)
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Module-3
Explain the properties of negative feedback
b. Explain the transformer coupled class

5 &8

(10 Marks)
A power amplifier and show that efficiency is 30%.

(10 Marks)

BW Extension

* Consider an amplifier with single pole

* A,, mid band Gain and W, upper 3db frequency

Ay
A = 1+ =
Wy

* Feedback network is frequency independent

A Auy
__AG) T+ Aup Ao = T3 5
O 14 BA(s) | Mo =T s Wiy

Wi (1+ AuB)

Noise Reduction

* S/Nsignalto Noiseratio

* Noisystageis preceded bya I
noise free stage ' 4

* e.g.:Pre amplifierin case of
Power amplifier stage of
audio amplifier ;
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L A

6 a Explain the circuit operation of class — B power amplifier and also explain the transfer
characteristics, (08 Marks)

b. Explain the Four basic feedback topologies of the amplifier. (12 Marks)

Class B Operation
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Type of Amplificr Input Output  Tramsfor Ideal  felcal

Gin R R
Veltage Ampifier v L (= H o g
Current Amplifier 1 1oa(=3) 0 ™
Transconductance Amplifier V' I Gu(=f) = =
Transresistance Amplidier 1 v R(=%) 0 o




Module-4
a. Explain R and 2R resistor digital to analog
output voltage,

a o3 . . X
/ (D/A) converter and also derive the expression of

2 4 (10 Marks)
b. Explain the first order lowpass Butterworth filter with necessary voltage gain. (10 Marks)
DAC:R-2R
D/A Converter With R and 2R Resistors
V2 RF
— VWV
I I 20kn
+15v
¥
Vid=0 351 ——0 Vo
AN 3 g
“ RL
1Sv % 10 ka
Vi=0V
/7777
D/A Converter With R and 2R Resistors
Input
R=2R .—
MW -0.625V |-
2k -1.875v |-
b3 = HIGH -3.125V |-
=0%="5V g bt 0 = LOW
y
R -8.875V |-
U -9.375v |-
Vo

Output
+5V Output Versus Inputs



First order Butterworth Low Pass Filter

9. = _JFXr:
' R=-jX,
Vin

Y1 = T ¥ j2nfRC

_ (1 + Rf} 1"'II!'::
Pour =\ R T ¥ j2nfRC

Vr’rl

vm:t = J':lj“'
Vi 1+ j2nfRC

vﬂltl’l = "q'F
Vi | = 1+ (2afRC)?
Ap= (144 i i
P=0+g) At Cut qufrfreq Magnitude of gain
) willbe 7z
Xe =5arc 1
Tn = 37Re
8 a. Explain the operation of monostable multivibrator, (10 Marks)
b. Explain the two types of Bandpass filters. (10 Marks)

Monostable MULTIVIBRATOR
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Module-5
9 a. Explain the block diagram of power electronic system. (06 Marks)
b. Listand explain the applications of power electronics, (06 Marks)
¢. Explain the static anode — Cathode characteristics of SCR. (08 Marks)

ELECTRONICS

Relationship of PE to power, electronics and control



SCR static Anode- Cathode Characteristics

* To understand the SCR working principle we have to look into the
different ways it can operate. Depending on the polarity of the voltage

applied and the gate pulse given to the SCR, it can operate in four
different modes such as

* Forward Blocking mode 3
Forward ]
* Forward Conduction mode N— coriing :
. -4
* Reverse Blocking mode Holding current [Ne=o oo __ %
¥ . Vi
* Reverse Breakdown (avoided) R Pyt
§ region mapic Gate pulse
E applied
g
LN Y
10 a. Explain the wrm on methods of a Thyristor (10 Marks)
b. Explain the construction and working of UJT. (10 Marks)

SCR Turn —ON Methods

» With a voltage applied to the SCR, if the anode is made positive with
respect to the cathode, the SCR becomes forward biased. Thus, the
SCR comes into the forward blocking state. The SCR can be made to
conduct or switching into conduction mode is performed by any one of
the following methods.

* Forward voltage triggering

* Temperature triggering (Thermal Triggering)
» dv/dt triggering

* Light triggering (Radiation Triggering)

* (Gate triggering



Unijunction Transistor (UJT)

E
(Emitter)

B.
‘(Bas&)

wJT
Symbol

PN Bz
Junction
Channel
Emitter
B.
Construction

* For a Unijunction transistor, the resistive ratio of Rg; to Rgg is

called the intrinsic stand-off ratio (n).

Rp1

h= Rgy + Rpy

* Typical standard values of n range
from 0.5 to 0.8 for most common

UJT’s.

Simplified
Equivalent Circuit

Simplified
Equivalent Circuit

A ves

Normal UJT biasing



