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Important Instructions to examiners:

1)
2)

3)
4)
5)
6)

7)

The answers should be examined by key words and not astwesdrd as given in thmodel answer scheme.

The model answer and the answer written by candidate may vary but the examiner ntayasgess the
understanding level of the candidate.

The language errors such as grammatical, spelling errors should not be givempumtance (Not applicable for
subje¢ English and Communication Skills.

While assessing figures, examiner may give credit for principal components indicatedigurdeThe figures
drawn by candidate and model answer may vary. The examiner may give credit for anyequivalent figure drawn.
Credits may be given step wise for numerical problems. In some cases, the assumed e@ahstaninay vary and
GKSNB YIé& 0SS a2YS RAFTFSNBYyOS Ay GKS OFYyRARFIGSQa |ya
In case of @me questions credit may be given by judgement on part of ekamof relevant answer based on
OFyYRARF(0SQa dzyRSNEGI YRAY3IOD

For programming language papers, credit may be given to any other program based on equivalent concept.

1 A Attempt any SIX 12- Total
Marks
a List different operating regions of transistor. 2M
Ans: | Operating regions of transistor 2M
Operating Region | Izor Vce BC and BE junction Mode
Cut off ls=very small Reverse biased ang Open switch

Reverse biased

Saturation Vce=Very small Forwardbiased and| Closed switch
Forward biased

Active Vce=Moderate Reverse biased an¢g Amplifier
Forward biased

b Define the term stability factor. 2M

Ans: | Stability factor 2M
It is defined as the rate of change of collector currlwith respect tothe collector basg
leakage currenicq keeping both the currensl Y R 1 KS OdzNNBy G 3t

y
S = = =_
y
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c Draw the symbol of rchannel and pchannel JFET. 2M
Ans: | Symbol of achannel and pchannelJFETF 1M each
Schematic Symbol Schematic Symbol
of an n-Channel JFET of a p-Channel JFET
\ ) N\ 7
; G
) Ny
d List the types of amplifier coupling. 2M
Ans: | Types of amplifier coupling: (ANY TWO) 1M each
1. Resistance capacitance (RC) coupling.
2. Transformer coupling
3. Direct coupling
e Define intrinsic standoff ratio of UJT. 2M
Ans: | Intrinsic standoff ratio: (Definition
It is defined as the ratio of thesR(base resistance 1) to the intéase resistanc&ss 1AM,
Rg. Rp. Equation
l Rgp FRp.*Rp, :1IM)
f State the need of voltage regulator. 2M
Ans: | NEED OF VOLTAGE REGULATORS: 2M
DC voltage obtained hysing rectifier and filter is not constaaind may vary dependin
upon supply variations.his DC voltage may result in an error or may damage @
electronic devices or circuits
e.g.
1. In oscillators it may lead to phase shift.
2. In amplifiers it mg lead to change in voltage gain or power gain.
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3. It may lead to calibration error in measuring instruments.
4. It may produce distortions in output of audio and videuplifiers.
Hence to avoid theserrors DC voltage regulators are necessary to keep the outpu
voltage constant.
g Define efficiency of power amplifier. 2M
Ans: | Definition:- 1M
Efficiency of power amplifies defined as theatio of r. m. s. outputpower dissipated in
the loadto the total DQpowertaken from the supply source M
Formula:
1% = Yout x 100
DC
Where:
N% - is the efficiency of the amplifier.
Pout -is the amplifiers output power delivered to the load.
Pdc - is the DC power taken from the supply.
h State the condition for sustained oscillations. 2M
Ans: | Conditions for sustained oscillations: 1M each
1. The total shift introduced, as the signal proceeds from input terminals througk
amplifier and feedback network &ack again to the input is precisely 0° or 360
2. The magnitude of the loop gain:Amust be equal to 1 at the frequency
oscillations.
‘Aﬂ: 18& 6 =0° or 360°.
B Attempt any TWO: 8- Total
Marks
a Draw the circuit diagram for Common Base (CB) configuration and draw its input an| 4M
output characteristics.
Ans: | Circuitdiagram for Common Base (CB) configuration 2M
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I BC 107 Ie
R - °E B
E + - + C
% E C FA
LAY A A LY y—
1 0kOkm U I\H-—F/I 1 OkOhm
(0-200m4) . (0-200m4)
B
— . +
— 1;"_.' L. +
Vee — EB @ @ Ver
(0-30Y) == (0-20%) ;} ) (0-20V) ;ﬂ Vee
+ + - T (0-30V)

1M each
Input - output characteristics oCommon Base (CB) configuratien
Active region
MNic(ma) ation Mic (ma) \
E: V=18V n
6 le =6 mA
! Vee=8YV
6 H le=5ma
Vee=0V
5 le =4 mA
4 le=3mA
3 le=2 mA
2
lge=1 mA
1
- le =0 mA N
0 0.2 0.4 0.6 0.8 0 Vas{’\a’] 1 0 2 F S‘w 12 T t.\"]
I/p characteristics CB configuration Cut-off region
O/P characteristics CB configuration
b List the types of transistor biasing. Draw neat circuit diagram of voltage divider biasi| 4M
Ans: | Transistor biasing methods: 2M
1. Base bias / Fixed Bias
2. Base bias with emitter feedback
3. Voltage divider bias/ Self bias
4. Emitter bias
Circuit diagram of voltage divider biasing 2M
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A resistance (fRis connected in series with the zener diode to limit current in the cir
For proper operation, the input voltage (Vs) must be greater than the zener voltage
Where, R= zeneresistance

ls=+ L
Here the loadesistance is kept fixed and input voltage is varied within the limits
Casel:WHEN INPUT VOLTAGE IS INCREASED

When input voltage is increased the input current (Is) also increases. Thus ¢
through zener diode gfs increased without affecting the load curret(The increase if
input voltage also increases the voltage drop across the resistance Rs thereby keep
VL constant.

Case 2WHEN INPUT VOLTAGE IS DECREASED

c Draw and explain zener diode as a voltage regulator. 4M
Ans: | Circuit diagram:
Rs
A - 7
A l LLL
. Ry
W I 1,
Ua:habl-a zl - TFlmd
(@) Varying input voltage.
1M
Part I: REGULATION BY VARYING INRMTAGE: diagram,
1M

Explanation
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When input voltage is decreased, the inmurrent gets reduced, as a result of this Iz g
decreases. The voltage drop across Rs will beaed and thus the load voltagé equal
to Vzand load current () remains constant.

Part II: REGULATION BY VARYING LOAD RESISTANCE:

In this method theinput voltage is kept constant whereas load resistancis Raried. 1M
diagram,
R iM
> Explanation

$ H
v Vi /& Variabl

(D) Vary ng load resistance

Case =WHEN LOAD RESISTANCE IS INCREASED

When load resistance is increased, the load current reduces, due to which the
current k increases. Thus the value of input currentdamoltage drop across serig
resistance is kept constant. Hence the load voltage remains constant.

Case 2ZWHEN LOAD RESISTANCE IS REDUCED

When load resistance is decreased, the load current increases. This leads to decr
Iz. Because of this theput current and the voltage drop across series resistance ren
constant. Hence the load voltage is also kept constant.
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2 Attempt any FOUR 16- Total
Marks
a Describe the concept of thermal naway. How it should be avoided 4M
Ans | Concept of hermal Runaway: 3M

We know thatd¢l' db L0 mdnwheré Byis the leakage current.
Icois strongly dependent on temperature.

The flow of collector current produces heat within the transistor.
This raises the transistor temperature.

If no stabilization is donegdfurther increases.

If lcoincreases,dA Y ONB I 8 S&0 08 oMb 1 0 L
The increase Ic will raise the temperature of the transistor which-iarn will increase
the ko This effect is cumulative and in a fraction of a second Ic becomes so
causing transistor to burn up. This sadfstruction of an unstabilized transistor

knownas Thermal Runaway.

/ Temptrabure

Power
dissipation ! Tego 1
\ It /
Thermal Runaway can be avoided 1M

1. By keepinglc constant. Thisis done by causings ko decrease automatically wit

temperature increase.

2. By usingheat sink.
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b Draw the circuit diagram of two stagRC coupled amplifier. Draw its frequency 4M
response.
Ans | Circuit diagram of two stage RC coupled amplifier: 2M

e —Coupling-— Second stage —

Py
o

R , device | +Vee
9 ‘
s, S ST s |
| 3R 4 $Rc
- R | 3 | C
RB‘,‘» l = HﬁCC, " .lF% ll— 7_“' 2_77 ]

C\ ‘A s . 1 :' r_, R ,:; ~\
———4 Q, L +4+—Q, g i
i A — Coupling L j' =

A | work _

RE? +Ce s Rex = Ce
| A
Frequency response: o

Low frequency .
Roll off gglh Of;fequency

\ 54— Flat response —>» /

«—— Band width —»

Voltage gain (dB) ——>

' : [
50Hz 20KHz  Frequency (f)
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C Explain the working of Achannel JFET with neat diagram. 4M
N-Channel JFET: 2M

Ans

-

w

Working:

1. The application of negative gate voltage or positive drain voltage with respe
source, reverse biases the gat®ource junction of an Mhannel JFET. The effect
reverse bias voltage is to form depletion regions within the channel.

2. When avoltage is applied between the drain & source with dc supply voltage)(\
the electrons flows from source to drain through the narrow channel existing bety
the depletion regions. This constitutes the drain current XI& its conventiona
direction 5 from drain to source. The value of drain current is maximum, whe
external voltage is applied between the gate & source & is designated by the s
Ipss

3. When \4c is increased, the reverse bias voltage across -gatgce junction ig
increased. As eesult of this depletion regions are widened. This reduces the effe
width of the channel & therefore controls the flow of drain current through 1{
channel.

4. When gate to source voltage &) is increased furthera stage is reached at whig
both depletion regions touch each other as shown in fig (b).

5. At this value of ¥g channel is completely blocked or pinched off & drain curren

reduced to zero. The value ogdat which drain current becomes zero is called pit
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off voltage designated by theymbol V¥ or Vssiorry The value of Mis negative for N
channel JFET.

d List the types of feedback connection. Drablock diagram representation ofhem. 4M

Ans | Types of feedback connection:

1. Positive Feedback oM
Input signal
V. .%_ .
‘® 0 Amplifier Ve Vo
2 > >
<> A
'y
Feedback 5
eedback ———p :
signal '%- D Fe:;::::k
¢ Feedback
Network p [
2M

2. Negative Feedback

180° Phase Shift
A, i’ -
Oreemrrmme Basic Inverting o
Vi Amplifier J Vo
(s D, AC— A ')

- Feedback
Vi=p Vo Network Vo
P p

N ——
180° Phase Shift

A

(OR

Types of negative Feedback:

1. Voltage Series Negative feedback amplifier
2. Voltage Shunt Negative feedback amplifier
3. Current series Negative feedback amplifier
4. Current shunt Negative feedback amplifier

e Draw andexplain UJT relaxation oscillator with input and output waveforms. 4M
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Ans

Circuit diagram and inpubutput waveform:-

R é R,
Nzgatwe Pulse s g 1

Positve Puse \ |

(]
1)
1
Al

Working principle:-

1. When the supply voltage €9 is switched ON, the capacitor charges through resi
(R), till the capacitovoltage reaches the voltage levelpWhich is calledpeak point
voltage. At this voltage the UJT turns ON.

2. As a result of this, the capacitor (C) discharges rapidly through resisjoM(Ren the
capacitor voltage drops to level Vv (called vallppint voltage) the unjunction
transistor switches OFF allowing the capacitor (C) to charge again.

3. In this way because of the charging and discharging of capaaitexponential sweeg
voltage will be obtained at the emitter terminal of UJT.

4. The voltage developed at baB@dki) terminal is in the form of narrow pulse
commonly known as trigger pulses.

5. The sweep perid depends upon time constant (iR and the sweep frequency can
varied by changing value of either resistance (R) or capacijoD({& to this fact, th¢
resistor R is shown as a variable resistor. The sweep period is given by the relati

T=R.C. leq1/1-4 0
T=2.3R.C.lag1l/1-4 0

1M each

2M

Draw and explairtransistorizedseries regulator.

4M

ANns

Transistorized Series Voltage regulator:

Regulated
voltage

Unregulated
voltage

2M
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WORKING:

In above figuretransistor is connected in series with lgatierefore the circuit is knowrn 2M
as a series regulator.

The transistobehaves as variable resistaneose value is determined by the aontt of
base current.

ViL=VzqVee
(OR
VEe= VZ-VIX X X XXX XXX XXX DO lj dzt GA2Y m

Suppose that value of load resistance is increased. Because of this, the load
decreases and load voltage ) t¥end to increase. From equation (1) that angrease in V
will decrease debecause Yvalue is fixed.

As a result of thisforward bias of the transistor is reducedhis reduces its level @
conduction. This increasegof transistor which will slightly decrease the input currg
for the increase in the value of load resistance so that load voltage remains constant.

If the output voltage decreases, then exactly opposite action will take place and o
voltage is regulated.

The output of a transistor series regtdais approximately equdb zener voltage () This
regulator can also be used for larger load currents.

3 Attempt any FOUR: 16- Total
Marks
a Compare CB, CE and CC configuration on the basis of, 4M

(i) Input Impedance (Ri)
(i)  Output Impedance (Ro)
(iii)  Voltage gain (Av)

(iv)  Current gain (Ai)
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'_D‘ns Parameter Common Base Common Emitter Common Collector 1M each
Input Impedance Low (50 Ohm) Moderate (1 KOhm) High (300 KOhm) (numerical
values for
Output Impedance High (1 M Ohm) Moderate (50 K) Low (300 Ohm) parameters
Voltage Gain High Higher than CB Less than Unity are optional)
Current Gain Less than Unity High Very High
b Draw the circuit diagram of selbias method of JFET and describe its working. 4M
Ans | Self Biasing Method: Diagram2Mm
Theseltbiasconfiguration for FE@c equivalent circuitls as shwn in fig. This Working2M

configuration eliminateshe need of two dc power supplies.

Voo

<RD

i

JFET must be operated such that the gate source junction is always reverse biaseohdition

requires a negative dfor n channel JFET. This can be achieved using the self bias arrangem
abovecg

The resistor Rdoes notaffect the bias becausé has essentially no voltage drop acros
it and therefore gate remas at 0/. Rs;is hecessary only to isolate an ac signal from ground in
amplifier application.
From above diagram#* b& V=0
\ voltage acrossfX \ks= k. Rs=b. R

\ Vs=b. R

Ves= \6- Vs
=0Clhh. R
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Ves= -bb.R

FromX 2 O1 ég8adidd &e drain current is:

2

e V.. @
|D=bssé|.- = u
e GS(off) Y
Substitute the value of34=-1b. R
e |.R ﬂz
lo=bsggl- 2=y
8 Vosom U
e |.R z2
Io= bsgl+ —2—=-
& Vosorm O

The drain voltage with respect to ground is determined as follgws
Vb = \bp- IoR>

Vs=bRs

The drain to source voltageds

Vbs=\W ¢ Vs

Vos= (Mbo- IoR) ¢ Ib Rs

Vos= WG IoRo - IoRs

Q point of self Bias circuit is located@s

Vbs= \bp- Ib(Ro+ R)

Ves= - IbRs

e 1,R
|D:|Dsé]-+ DS

e GS(off)

2
2
y
¢

Vos= Vo ¢ IpRo - IpRs
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c Draw the circuit diagram of double tuned amplifier and describe its working. 4M
Ans | Circuit diagram: Diagram2M
Working2M

Working:-

When a signal containing many frequencies is applied at the itipeifrequency
corresponding tdhe resonant freq. of tuned circudomprising ofG & L1 is selectedand
other frequenciesare rejected The tuned circuit offexr very ligh impedance to this signal
frequency. Amplified output appears across the tuned circuitdk.The output from this
tuned circuit is transferred to the second tuned circuitkthrough mutual induction
.Frequency response of doubled tunedcuit depend upon the magnetic coupling oi&

Lo.

A frequency response curve of a typical doubled tuned circuit at different coupli
condition is showrg

Gain 4 Loose coupling

—» Tight coupling

Fr
Frequency

From above it is seen that most suitable curve is one when optimum coeffafier
coupling exists between the tuned circuits. In this condition, the circuit is highly selec
also provides sufficient amount of gain for a particular band of freq.

Thus by adjusting coupling between two sdiile required result cand obtained.

Page N015/3 3




Subject Name: Electronic Devices & Circuitdodel Answer Subject Cod{

MAHARASHTRASTAT E BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001- 2013Certified)

SUMMER 18 EXAMINATION

17319

(frequency response curve is optional. Marks may be awarded even if it is not drawn
d Draw pin diagram of IC 723. Give any four important features of IC 723. 4M
Ans | Bin diagram of IC 723: Pin diagram
: 2M
NCE v 17 ne
curent e 7] 3] Frequency compansation
Current sensel3| v
inverting input[3 723 v
Non Inverting Input 5 10] vout
vet[¢] 5]
vF] 5] ne
Important features of723: Any four
: : : features
The important features of IC 723 regulat@as given below
It issmall in size andessin cost. 1/2 M each
Positive or negative supply operation.
Unregulated dcsupply voltaget the input between9.5V and 40V
. Output voltage adjustable from 2 V to 37 V.
., Maximum load current of 150 mA
. With additional transistor used,naxupto10A is available
Internal power dissipation of 800mW
Wide variety of applications such ssries shunt, switching and
floatingregulators
. Relative simplicity with power supply can be designed.
., Low standby current gain.
. Very low temperature drift
. High ripple rejection.
. Builtin fold back current limiting.
. Builtinshort circuit protection.
., Load and line regulations of 0.93
e Draw and explain transistorized crystal oscillator. 4M
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Ans | Circuit Diagram: Circuit
: Diagram2M
Explanation-
2M
Working:
When the power is turned on, capacit@ is charged. When this capacitor discharges, it sets
oscillatiors. The voltage across s appliedto coil L. due to mutual inductance. This positi
feedback causes the oscillator to produce oscillations. Téwuéncy of oscillations in the circuit
controlled by the crystalAs the crystal is conneetd in the base circuit itinfluence on the
frequency of the circuit is much more than LC circuit. The entire circuit vibrates at the n
frequency of thecrystal. As the frequency of the crystal is independent of terafre, the circuit
generates a constant frequency.
f Draw and explain clasB push pull amplifier. 4M
Ans Diagram2M
R T I i Explanation-
2M
Ve
Vin N ‘ RL
Q ‘
Circuit operation:
When there is no signal, both the transistor&d Q are cut off. Hence no current is draw
from the \&csupply. Thus there is no power wasted.
Consider positive half cycle of the input signal the base,®eQomes positive and the base of Q
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negative. Therefore Qconducts (ON) and (s OFF

When negative half cycle is applied across input, the base bé€pmes negativeand the base of
Q:is positive. Therefore s OFF and £gonducts only i2flows and §1 = 0. A negative sinusoidal
voltage will appear across load.

Thus at any instant only one transisteill conduct. WhenQ: conducs, only ig flows and ig= 0. A
positive sinusoidal voltage will appear across load.

4 Attempt any FOUR: 12- Total
Marks

a |Definehandi 2F GKS UGNIXYyaAAAG2NP 5SNAGS GKS NI4M

Ans | Alpha(h) :It is a large signal current gain in common base configuration. It is the ratio ¢ Definitionh

collector current (output current) to the emitter current (input current). andi -1M
each

Beta ():It is a current gain in the common emitter configuration. It is the ratio of collec

current (output current) to base current (output current). Derivation
2M

Rel ation between U& b:

Current gain (a) of CB configuration = -:-i—

Current gain of () of CE configuration = I’—Z

We know that ;

Dividing equation (1) by I¢

s 1s 4 Ic

Ic Ic Ic

=, 5 1 ; I I
I'herefore ===+ [since a== p=-=5
« Ig I

Therefore £=T
a(l+p)=p
ataf=p
a=B-ap
a=3(1-a)
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[herefore ff = ﬁ OR a=——

1+ B

Note: Any other appropriate method for derivation calsobe consideed and marks

awarded.
b Compare Class A, Class B, Class C & Class AB power amplifier. 4M
Ans Any 4 point
: Class A Class B Class C Class AB 1m each
Conducts (180 half Less than 180 | Greater than
for (360) | cycle ofinput | of input signal.| 18 and less
full cycle of signal than 360
input signal
Q poirt is at On X axis Below X axis | Just above X
the centre axis
of load line
No More than More than A, B,| Less distortion.
distortion class A AB
lowest Above 78.5%| Above 95% | Between 50 to
efficiency 78.5%
25% to 50%
Power low Very low Moderate.
dissipation
veryhigh
c Explain the working of Nchannel BMOSFET. 4M
Ans | Circuit Operation: Diagram2m
Working
2M
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The gate to source voltage is set to zero volts by the direct connection from one terminal to tf
other. & voltage Ysis applied across the drain to source terminals. This results the attraction
the free electrons of the n channel due to positive draing&sdstablish in the circuit.

For negative voltage ajate, the gate will tend to repdiee electrongowards Ptype substrate and
attract holes toward insulated layer. Recombination occurs between electron & holes that wil
reduce the number of free electron in the channel for conductiondi&in current reduces. The
value of voltage of dat which drain currenhearlybecomeszero is called cut off voltage.

When gate is positive with respect to source then positigedvaws additional electrons from the
P type substrate. Thus drain currend) (hcreases as increase in positive value.

Draw and explain transistor as a switch with neat input and output waveforms.

4M

Ans

Vee

Vin

When a sufficientoltage ¥in > 0.7 V) is applied between the base and emitter, colle
to emitter voltage is approximately equal to 0. Therefore, the transistor acts as a

circuit. The collector current Vcc/Rlows through the transistor. Therefovitch is ON.

Similarly, when no voltage or zero voltage is applied at the input, transistor opera

cutoff region and acts as an open circuit. Thereforewitch is
OFF. ving
Ov 5v
Waveform:
T
OLIIM
5v Ov
p 1

Diagraml

Explanation
2M

Waveform
1M
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Block diagram of a regulated Dc power supply consist of the following blocks namely
1) Transformer 2)Rectifier 3) Filter 4) Voltage regulator.

1. Transformer. The AC main voltage is applied to a stiegvn transformer. It reduces the
amplitude of ac voltage and applies it to a rectifier.

2. Rectifier: The rectifier is usualbgntre tapped or bridge type full wave rectifier. It
converts the awoltage into a pulsating dc voltage.

3. Filter: The pulsating dc (cectified ac) voltage contains large ripplkhis voltage is
applied to the iiter circuit and it removes the ripple. The function of a filter is to remove

e In UJT sweep circuit, calculate time period and frequency of oscillatidn#0.65 and R 5§ 4M
2 KK
Ans aladg Time period
. t =2.3RClog:
9 %@ 58 and
frequency
AssumeC = 0.1/7F of
oscillation-
} a 1 & 2M each
t=2.3% 23103 0.12 10" 62 log.& 3
10%2 0.12 10" 62 log & 0650
(marks may
t =0.2097Mms be given if
any other
fol value of Cis
t assumed
and
f = o calculation
0.20973 10" 3 done
accordingl
f =4.7687kHz an)
f Draw the block diagram of regulated power supply. State the function of each block. | 4M
Ans | Block Diagram of Regulated power supply: Block
: A Diagram2M
transformer
¥ ac line o S Function
230v rms rectifier Filter I'C"lll"l:()l' Load 2M
50 Hz Lo | i
~ r\,t Vs e e —
g Tt =% —F %
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the ripples to provide pure DC voltage at its output.

This DC output voltage is not a steady D@agel but it changes with the change in load
current. It has poor load and line regulation. The voltage obtained is unregulated DC
voltage.

4. Voltage Regulator: The unregulated DC voltage is applied to a voltage reguiator
makes this D@oltage steady and independent of variation in load and mains AC volta
.This improves the load and line regulation andwpdes the regulated DC voltagerass
the load.

5 Attempt any FOUR: 16- Total
Marks
a Explain the concept of dc load line analysis. 4M

Ans | Concept of DC load line:

For proper operation of a transistor a fixed level of certain currents and voltage| 1 Mark for

Concept
transistor are set. These valef current and voltage definghe point at which the P
transistor operates This point is called operating point. It is also known as quies
point or simply @oint.
-
- 2 Mark for
Explanation

Consider the trasistor circuit shown in the figure abo¥er this circuit we know that the
value of collector current is given by the relation.

0 XXXXXXXDP9ljdzl GA2Y GAOD
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Where ,

Vcc=The vdue of DC supply voltage in the collector circuit.
Vce= The value of collector to emitteand

Rc =TheValue of collector resistance

The value of collector to emitter voltage 4§/ at saturation point, is vengmall as

comparel to Vccsupply. Thereforéhe collector current at saturation point is
O —XXXXXXPD 9ljdzr GA2YSOAAD
The value of collectocurrent at saturation point designated agshymay be obtained by

dividing the value of dsupply by the value of collector resistance This value gives U

upper end of the load line as shown in the figure.

Saturation point
TLx & (orupper end)
Rs |\

3< S\ Active region

s e

T o N Cut-off point

%’~ . (or lower end) 1 Mark for

- . N Load line
Vee

Collector-to-emitter
— voltage (Vo) ™

At cut off point the value of collector current is zero

substitutinglc= 0 in equation(i)

(OR
Vee= Vec= EutopX X X X ®9 lj dz GA2Y OAAAD

Equation (iii) gives us the lower end of the load line as shown in the above figure.

The region lying ithetween saturation and cutoff points of the load line is called ac
region of the transistor operatiorEquation (i)/{i) are the Q point coordinageof DC loag

line.
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b Draw the circuit diagram of single stage CE amplifier. State the function of each 4M
component.
Ans | Sngle stage CE amplifi€Zircuit diagram:
r—— +VCC
RC§
R, i C,
C J C(,5— i if i
RS | ! ) v I 2 Marks for
wﬂ B ™~ Ré Vo any Circuit
E 1 diagram
Vs Rzﬁ Vin R 1 -
I s A
(OR)
o *T Output

. . T
| i P:—TE {\'NP:J
%%RS %RB | | Vee

L‘VT _:itf‘ —— __:i*.l_____

Function of each component:

1 The potential divider biasing is provided by resistorsiRand R. It provides good

stabilization of the operating point.

+

Ig r(‘:—",q‘ *“‘C’Qﬂ"
N

VCC

4

AvA

2 Marksfor
Function of
each

§ The capacitors and G are called the couplingapacitorsand areused topass | component

the AC voltage signals from one sidehe other. At the same time , they dwt

allow the dc voltage to pashrough .Hencehey arealso known as blocking
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capacitors.

the emitterto the ground and avoids the negative current feedbackdteases

the output AC voltage.

1 The resitance Rrepresents the resistance of whatever is connected at the

output. It may be load resistance or input resistance of the next stage.

1 The capacitor &vorks as a bypass capacitor. It bypasses all the AC currents {

c Draw drain characteristics of JFET and explain ohmic and pofthegion. 4M
Ans | Drain characteristics of JFET
Ohmic
(P90 fe—Pinch-off or—eh Dy
| g} Saturation region iy "akdny
= " T +C *oon 2 Marksfor
e~ [ S ! Drain
3E [ ’ characteristic
£ o | [
[ {
a | [
(
| c
A

Ve Ver
Drain to source —»
voltage (Vpg)

Ohmic Region This regions is shown as a curve OA in the figure. In this region, the ¢
current increases linearly with the increaisedrainto-a 2 dzNOS @2t G IS >

law. The linear increase in drain current is due to the fact thatgé semiconductor bar

acts like a simple resistor.

Pinch off region:This regions is shown by the curve BC. It is also csdiedation region
or congant current region. This meanthe drain current remains constant at i
maximum value (i.epé3. The draincurrent in the pinch off region, depends upon t

gateto-source voltage and is given by the relation

2 Marksfor
explanation
of regions
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© 0 p &

Theabove relation is known as ShaeklQa SljdzZt GA2y ® ¢KS LI

operating region of JFET, when used as an amplifier.

d Draw common source FET amplifier addscribe its operation. 4M
Ans | Common source FET amplifier Circuit Diagram:
- . —y
! iR 2 Marksfor
§R, 5 & . diagram
Cn1 G f
L H
: 5*——1 “ o
&g iR |
Ve | $R, IC. l
Operation of Common source FET amplifier: 2 Marksfor
. . : . Operation
When small a.c. ghal is applied to the gate, froduces variation in the gate to sour
voltage. Thisresults invariation in the drain current. As theatgp to source voltagg
increasesthe drain current alsonicreases. As the result of thihe voltage drop acros
resistor (B) also increases. This causes the drain voltage to dserét means positive
half cycleof the input voltage produces the negative half cycle of the output voltage.
the output voltage is 18Dout of phase with the input voltage
e Construct the circuit diagram of DC regulated powarpply for £ 12V using IC 78XX ar| 4M

IC 79XX.
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Ans
' D3 4 Marks
Power
ON/OFF
7812 —o+12V
2 ‘ R4
230V C3 3 _vRed
AC T -~
_L o GND
Rz
reen
e ¥
7912 ¢ 0-12V
Da =Vin
f Draw Bootstrap amplifier and describe its working. 4M
Ans | Bootstrap amplifier 2 Marksfor
: S diagram
' v
+
D slz_ =
C,
)] — fo.0) —Time (0 —
R i3 R =
\ R 2 J o — Ts—-
= V a =31
N2 S -
| :
- | ,
‘ c T ks
< S - |
R,3 Rz v 2g :
J o] :
3 | § BJ —
ol —Time (H—
2 Marksfor
Here transistor @acts as a switch and transistop &cts as an emitter follower (i.e. a ur working
gain amplifier).
Circuit Operation:
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Initially transistor Qis ON and @is OFF. Therefore capacitori€charged to &cthrough
the diode forward resistance €R At this instance output voltage is zero.
Whennegative pulse is applied to the base of transister iQturns OFF. Sindeansistor
@ is an emitter follower, therefore the output voltageo V6 same as base voltage
transistorQ.

When Q turns OFF, the capacitor €tarts charging capacitor Crtugh resistor (R). As
result of these both the base voltage of @1d output voltage begins to increase frg
zero.
As the output voltage increases diode D becomes reverse biased, because of the f3
the output voltage is coupled through the capaci(G) to the diode.

Since the value of capacitor§ds much larger thathat of capacitor (C)the voltage
across capacitor (Cpractically remains constant.

Thus voltage drop across resistor (R) and hence current (IR) remains constant, mea
capacitor C is charged with constant current.

This causes voltage across capacitor C (and hence the output voltage) to increase |
with time.

The circuit pulls iwlf up by its own bootstrap and hence it is known as bootstrap swee

circuit.

a Compare RC coupledijrect coupled and transformer coupled amplifier. 4M
Ans
Sr.No| Particulars RC coupled Direct coupled | Transformer 4Marks (any
coupled four points
: : each carry
1 Frequency Excellent in the audig Best Poor one mark)
Response frequency range

Page No28/3 3



MAHARASHTRASTAT E BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001- 2013Certified)

SUMMER 18 EXAMINATION

Subject Name: Electronic Devices & Circuitdodel Answer Subject Cod{ 17319

2 Cost Less Least More

3 Space and Less Least More
weight

4 Impedance Not good Good Excellent
matching

5 Coupling Rand C No element Transformer
elements

6 Distortion Amplitude No distortion Frequency

7 Voltage gain Least Less More

8 Use For voltage For ampliying Forpower

amplification extremely low amplification
frequencies

State the meaning of positive and negative feedback. State four advantages of
negative feedback.

4M

ANs

Positive feedbacklIf the feedback signal (voltage or current) is applied in such a
that it is inphase with the input signal and thus increases it, then it is called a po

feedback. It is also known as regenerative feedback or direct feedback.

Negative feedbackif the feedback signal (voltage or current) is applied in such a
that it is out of phase with the input signal and thus decreases it, then it is cal

negative feedback. It is also known as degenerative feedback or inverse feedback.

Advantages of negave feedback :

1.Bandwidth is increased.

2. Noise is decreased

3. Stability is increased

4. Less amplitude and harmonic distortion

5. Less frequency distortion.

2 Marksfor
meaningof
positive and
negative
feedback

2 Marksfor
any four
advantages
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6. Input and output resistance can be modified as desired.

7. Less phase distortion

c Define the terms Line and Load regulation. 4M
Ans
: Line Regulation: The line regulation rating of a voltage regulator indicates the chg
_ _ _ _ _ 2 Marksfor
in output voltage thawill occur per unit change in the input voltage. Line
regulation
Mathematically,
. . — S/v."_=|
Line Regulation Ty
2 Marksfor
WhereYw = the change in output voltage and Load
regulation
Yo = the change in input voltage
Load Regulation:
The load regulation indicates the change in ougpltage that will occur per unit chang
in load current.
Mathematically,
Load Regulation = g
Where \\L= No load output voltage
VeL= Full load output voltage
Y'O= Change in load current demand
d Draw FV characteristics of UJT and label different regions on it. 4M
Ans
2 Marksfor
Characteristic
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s
Cut off Negative
region resistance region
e |
w I | i -
Zxﬁ : I: Pe_a't( :4 SatUI"atIOL 2 Marksfor
| :
8) |Vp _ point region labeling
Q| ! '
=1 :
o I : )
> | . Valley point
Q I |
E ' V—I ————— [
= |
w | [V !
1 1 o
0l I Iy
— Emitter current —»
e Draw the circuit diagram of fixed bias circuit. Write its working. 4M
Ans
e 2 Marks for
T Diagram
ls le
.
c +
Ve
Vee l IE'
2 Marks for
Applying KVL for the given loop working
ls. 5+ \BeQ Vcc= 0
or the base current,
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0 XXX 9ljdzt 6A2Y 6AOD

Since the supply voltagec¥and the base emitter voltageg¥ have fixed values @
voltage, the selection of base bias resisterfiRes the value of base current. Thus

equation (i) may be simplified as

0 —XX O DD D hgstnuch graagetisan s

Now consider the collector emitter circuit loop in the base bias circuit and applyin
KVL for this loop,

lc. Re+ ee= \ec

Vee= Ve Ic. RXXX® 9ljdzZ- GA2Y OAAD

The above equation gives the voltage drop across the collector emitter terminals ¢

transistor. The value of collector current is given by
0 18— —/XXXo 9ljdzt GA2Y OAAAD

From abwoe, collector current IC i8 GAYSa 3INBFGSNI (KIy
dependent on resistance of collector circuit (RC).

lceand ek NB RS LISY RSy (G 2y i o .dzi i A& RSLY
LO A& AYLIRaaraotsS G2 2o00likwt. I &adGlroftS Y

Because of this fact, base bias is never used in amplifier circuit.

f Compare BJT and FET (any four points) 4M
Ans
Sr.No| Bipolar Junction Transistor(BJT) | Field Effect Transistor(FET) 4 Marks for
any four
1 It is bipolar device i.e. current i It is unipolar device i.e. current in th points
the device is carried either by bo{ device is carried either by electrons
electrons & holes holes
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It is a current controlled device i.
the base current controls th
amount of collector current.

It is a voltage controlled device .
voltage at the gate (or drain) termin
controls amount of current flowing
through the device.

Input resistance
compared to FET.

is very lo

Input resistance is very high

It has a positive temperature €
efficient at high current levels.
means that current increases
temperature increases.

It has a negative temperature €
efficient at high current levels.

means that current decreases

temperature increases.

It is more noisy

It is less noisy.

It has higher gain bandwidth
product as compared to FET

It has lower gain bandwidth produ
as compared to BJT.

It is comparatively difficult tg
fabricate on IC & occupies mo
space on chip compared to FE

It is simpler to fabricate onlC &
occupies less space on chip compa
to BJT.

Transfer characteristicsre linear

Transfer characteristicsare non-

linear

Thermal runaway can damage tt
BJT

Thermal runaway does not take plag

10

Symbol:

NPN PNP

Symbol:
G D O
G
S S
n—channel

p—channel
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