4 Basic Electronics
l Answer any seven of the following questions:

¥l
~ (a) Clipper and clamper are the applications of ..............
Ans. Diodes
s (b) Give one application of zener diode.
Zener diodes are used for voltage regulation, as reference
{ elements, surge suppressors, and in switching applications and
~ clipper circuits.
L (c) SCR is bistable device.
} Ans. A thyristor functions as a bistable switch, whlch means that
| it starts con- ducting when its gate receives a pulse of current.
i It conducts until the voltage in the device reverses, i.e., until it
is in the forward biased state. Thyristors: only turn off when
the forwar current drops to zero.
(d) Which of the transistor currents is always the largest ?
Ans. The emitter current IE is always the largest one. The base
current IB is always the smallest. The collector current IC and
emitter current IE are relatively close in magnitude.
(e) Sketch the common-base BJT transistor configuration
(for n-p-n and p-n-p).

. Ans. Inthis, the input signalis given to base & emitter and output
1s taken across co]lector and base. Thus it becomes common
base as shown '
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Where, o = current amphﬁcatmn factor

Ip = emitter current
Iopo = Leakage current in output circuit.

(f)y Why is coupling capacitor used in common-emitter

amplifier ?

Ans. In Common Emitter Amp
are used as Coupling Capacito
from the DC biasing voltage.
(g) Which BJT amplifier con

gain?
se amplifier is dependant

Ans. As the voltage gain of the common ba ‘
on the ratio of these two resistive values, it therefore follows
\.

that there is no phase inversion.
(h) Which BJT amplifier ?
Ans. There are three basic BJT amplifier configurations that are
generally identified as: common- emitter, common=base, and
common-collector (sometimes called the emitter-follower). Each
of these configurations exhibit certain characteristics that make
them more desirable in certain circuit applications than the

others.
(i) Define co nvesion efficiency.

Ans. Energy conversion efficiency (n)is the ratio between the useful
output of an energy conversion machine and the input, in energy

terms. .
(j) What is the highest efficiency of class A direct coupled

lifier circuits, capacitors C1 and C2
1s to separate the AC signals

figuration has unit voltage

amplifier ? .

Ans. The theoretical maximum efficiency of a Class A power
amplifier is 50%. In practice, with the capacitive coupling and
inductive loads (loudspeak- ers), the efficiency can decrease as
low.as 2.5%;;-This'means 75% of power drawn by the amplifi

m th&""@}gply line is wasted. o nsia

Q.2. (a) For the series connected diode configuration a

8
given below in the figure, determine Vy,, Vp and I

iy +Vo .
' =

=
R




L =L wis -
Vp = 0.7 volts
E= 0.7 + IDR
oy 8-0.7 * 8.3
R R
Ve=8-0.7=1738
~ (b) Draw the diagram and ex
wave rectifier with filter.
Ans. Operation(wurking) of the HWR,
The operation of HWR cireuit 18 as follows:
Operation in the positive half cycle of ac supply (0-n):
In the positive half cycle (0-

voltage V,  is positiv
the diode is forward

Ip

plain the working of a full-

n) of the ac supply, the secondary
e.1.e. A is positive with respect to B, Hence
biased and starts conducting,

Dlode OFF
o ot

(a) Equivalent circuit for half cycle (b) Equivalent cireuit for negative
half cycle

* The equivalent circuit of HWR for the positive half cycle is shown

in Fig. (a). As the diode starts conducting, the secondary voltage
Vv

AB appears almost as it is across the load resistance (as the
voltage drop across a conducting diode is very small).

The load voltage is thus positive and almost equal to the
Instantaneous secondary voltage V AB"

- _Theload current has the same shape as that of the load voltage
l since the load is purely resistive. The waveforms for HWR are
shown in Fig.(a). The instantaneous load current 1;,1s equal to

the ratio of instantaneous secondary voltage (Vap) and total
I*Bsistance (RS + RF e R}).
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~ YPeration in the negative half cycle of ac supply (mto2nm)
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+  Refer to the equivalent circuit shown in Fig.(b). In the negative

half cycle of the ac supply (nto 27), secondary voltage V, is
negative i.e. A is negative with respect to B.

« Hence the diode is reverse biased and offers a very high
resistance.

+  Hence we can replace it by an open circuited switch.

- The load is disconnected from the secondary. Hence the load
voltage and load current both are zero and the voltage across
the diode is equal to the instantaneous secondary voltage V,p
The waveforms are shown in Fig. (a).

Q.3. (a) Explain the working and applications of photodiode.

Ans. The photodiode is a semiconductor p-n junction which is always l
perated in reverse biased condition.

e The Fig. (a) shows the construction of a photodiode and the
Fig. (b) shows the symbol of a photodiode. '_

» The glass lens is fixed over the junction through which the |
light 1s incident on the junction. G,

* Due to reverse biasing, the depletion i’égion is wide.
*  When the photons of light strike the depletion region, they give
energy to the ions and generate the electron-hole pairs. .

* The number of electron-hole pairs depend on the intensity of

the light. Due to increased minority carriers, the reverse current
increases, which is nothing but a photocurrent.

»  More the light intensity, more is the number of electron-hole
pairs and more is the photocurrent.

e ————————————————

{b) Symbol
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Application of photo diode :
Phouuﬁodesmueedinsafetyelectroniusmhuﬁraandm
detectors. Photodiodes are used in numerous medical
applications. They are used in instruments that analyze
samples, detectors for computed tomography and also used in
blood gas monitors. Photodiodes are used in solar cell panels.

Q.3. (b) Explain the construction, operation and
characteristics of SCR.

Ans. In a silicon controlled rectifier, load is connected in series
with anode. The anode is always kept at positive potential w.r.t

cathode. The Operational (working) of SCR can be studied under
the following two heads :

(i) When gate is open : Fig. shows the SCR circuit with gate
open i.e., no voltage applied to the gate. Under this condition,
junction J, is reverse biased while junctions J, and J, are
forward biased. Hence, the situation in the junctions J yand J,
1s just as in a npn transistor with base open. Consequently, no
current flows through the load R;, and the SCR is cut off.
However, if the applied voltage is gradually increased, a stage
is reached when *reverse biased junction J, breaks down. The
SCR now conducts ** heavily and is said to be in the ON stage.
The applied voltage at which SCR conducts heavily without
gate voltage is called Breakover voltage.

ok P [
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(i) When gate of i r.t cathode: The SCR can be made
neavily at smaller a voltage by applying a small
ig. Now junction J,

il
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tart moving across junction J, towardsg

6

from n-type material s
left whereas holes from p-type towards the right. Consequent]y
the electrons from junction J4 are attracted across junction ,]' |
and gate current starts flowing. As soon as the gate current
flows, anode current increases. The increased anode current ip
ailable at junction J,. This process

turn makes more electrons av
ly small time, junction J, breaks

continues and in an extreme
down and the SCR starts conducting heavily. Once SCR starts

conducting, the gate (the reason for this name is obvious)
loses all control. Even if gate voltage is removed, the anode
current does not decrease at all. The only way to stop conduction
(i.e., bring SCR in off condition) is to reduce the applied voltage

to zero.

()

(ii)

Construction of SCR : It 1s the curve between anode-cathode
voltage (V) and anode current (I) of an SCR at constant gate
current. Fig. shows the V-I characteristics of a typical SCl%.

Forward Characteristics : When anode is positive w.r.t
Tt

cathode, the.curve between V and I i
Ai g ; 1s called
gléafzacter_lst_m. InjFig. OABC is the forward Cila;:ci efcfr“:'ard
Vi a;t IG 7 0.- If th? Suppl}" voltage is incraSed ¢ ristic of
point is reached (point A) when the SCR starts zgnmdze:?’ &
ucting.

as shown by dotted curve AB
and most of
across th ista Supply v
ﬂwwssC 1: load resistance R1. If proper gate c}’ Oltage appears
, can close at much smalley supply \:1 Il.zent fCacess
Oltage.

nr. t‘

cathod39 the
Fharacteﬁsﬁc. ?ll,lhr:sebetween V and I ig know
1t is operated With o verse voltage does o Lestirm Nl as reverse
-C. supply. If the reverse volt:: ey
€1s gradually



voltage at which SCR starts eonductm,g heavﬂy is known as
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Constructional Details : When a pn junction is added to a
junction transistor, the resulting three pn junction device is
called a 5111c0n controlled rectifier. Fig. 1 (i) shows its
construction. Itisclear that it is essentially an ordinary rectifier
(p“ and a/junction transistor (npn) combined in one unit to
form pnpn-device. Three terminals are taken; one from the

_ type material called cathode K Scann and the third from the

base of transistor section and is called gate G. In the normal

_ operating conditions of SCR, ande is held at high positive

poteninal w.r.t. cathode and gate at small positive potential w.r.t.
’ P}F’.Emd” Flg (u) shows the symbol of SCR.

i1

The gi],@n o "P"‘I‘i“. pchﬁer 1s a solid state equivalent of
yratro 'Ehe‘ am;do and cathode of SCR correspond to




Q.4. (a) Explain the working of co

Ans. Amplifier is most linear w

"
v

o

i i 8 =2 a1
the grid, plate and eathode of thyratron: For this reason, SCR
is sometimes called thyristor.

i 4@
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mmon-collector amplifier

as a voltage buffer.
hen the transistor operates in its

ting point must be guitably placed

active region. Hence the opera
y suitable selection of external

in the middle of the active region b
energy associated biasing circuit.
ircuit Description of Co
Figure 1 gives the basic, cireuit
transistor bias through use of resistor R,. Here capacitor Cprr
acts as the coupling capacitorto couple the input signal to the
base-to-emitter terminals of the transistor. One end of the input
voltage Viis at the ground potential. Vee is the collector supply
voltage which serves the additional function of providing the
bias current Ip. Under zero signal condition, C;, acts as an
open circuit:since the reactance of a capacitor is infinity at zero
frgubncy (0.
s, the capacitor Gy, acts as blocking capacitor. Normally
m%hnsen so large that at the lowest signal frequency, its
c

12
rea e is small enough to be considered as a short circuit

Thus, capacitor C,, blocks dc voltage but passes a.c. signal
voltage. Similarly, capacitor Gy, serves the same two functions
':"hua.‘Chzalwurks as coupling capacitor and feeds the amplified
a.c. signal to it

g constitute the output voltage V, across R;.

Elmmwne?usly C,z blocks the d.c. voltage. Thus, the amplified

g e
o %
b"ﬂ;’.‘f “;":- b

Erﬁitter CE) Amplifier
of CE amplifier using NPN




'8 ~ outpu ﬂ’- "ﬁltlm may hs' app “& ' .
!wamlﬂlﬁentage without aﬁcﬁngthe bias of the next stage.
'DC and AC Load Lines | Common Emitter (CE) Amplifier
‘For given collector characteristics and transistor biasing,
selection of proper operating point involves selection of smtabla

values of Re and e
Ve
] RB RC
‘ ca2
Il: : — -+
CB1 a1
i ~{} ’ » NN ] RL Qutput
Input . Signal
Signal
- i - -
i

CE Amplifier with Fixed Bias
Collector current Ic is a function of VCE and base bias current
IB and may be put mathematically as,  *

IC f(VCE'IB) PR e B e (1)
Equa. 1 represents the sfatlc output characteristic of the CE
transistor for base current IB ]
On applying Kirchhoff's voltage law (KVL) to the collector circuit
including only R. (excluding C,, and R;) We get,

Vec =1 C.;RC_"' Fog - - - 22l L e e (2)

Equation 2 represénts' a straight line having intercept Veec on

Vee
theﬁgg,gltage a;cls and intercept —, Re = on the current axis. The

L ,f x|

is line equals 5 Re

This lme is referred to as the load line and represents the
- dynamic characteristic of the device. The zero-signal operating
.} mt mugt, be smt.ab}y located on thls load line. This, in turn,
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zero-signal
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the point of operating moves

-signal operating
llector voltage and cuﬂmr
trically about the zero-signal

bl =
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80pA

™ 60uA

I, = 40pA
e Cut off
Region

Figure 2: CE Collector Characteristics and DC and AC Load Line
Q.5. (a) Compare between depletion type MOSFET and

enhancement type MOSFET.
Ans.

Enhancement MOSFET

Depletion MOSFET

zero Gate to Source voltage.

1. It is Normally OFF device at |1.

It is Normally ON device at
zero Gate to Source voltage

2. At OFF condition
condu ct electrical current.

it eannot |2.

AtOFF condition it can
conduct electrical current.

source volt- age) is required to
turn on this type of MOSFET

3. Positive gate voltage (more than |3.

Negative gate voltage(less
than threshold voltage) is
required to turn off this type
of MOSFET

gate voltage directly
proportional to the Drain
Current.

4. In this type of MOSFET, the |4.

In this type of MOSFET, the
gate voltage Inversely
proportional to the Drain
Current.

a temporary channel s

produced when

5. There is no permanent channel; |5,

Thexfe is a permanent

fGabncTﬁd channel available
enerally, the N. :

channe] e

| P N
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Explain the working of common-base
current buffer,

Ans. tCommon Base Configuration :- In thia. the input signal is
given to base & emitter and output is taken across collector
and base. Thus it becomes common base as shown.

-

" 9= 7 R
dasic Klectror
T ¥
ampnﬁm' as a
[ N

Where, o = current amplification factor

I; = emitter current i )

Iopo = Leakage current in output Gircuit.
Input characteristics of CB :- It is plotted graph between B
& VEB. Its input characteristics is as shown,,

mA
V=0V
"'i%t% * Via (Volt)

X

This ié;ﬁfhmilar to the graph of v-i of forward diode. Here we see
that when V., is increased then I is also increased rapidly.

Output characteristics of CB :- It is plotted graph between
I (output current) and Vg (output voltage).

E?



Lo —L; = ImA Region
—l[=0.5mA AR =Active
~v({,=0) Region.
Cut-off region |
Ve (Trolt)

From output characteristics graph, it is clear that for law value
of Vip, I changes rapidly when Vg or I; is increaﬁed, In AR,
I~ is almost constant. e

Q.6. (a) Explain about the distortions _presg’ijp-m amplifier.
List the advantages of negative feedback. .

Ans. Distortion of the output signal waveform may occur because:
Amplification may not be taking place over the whole signal
cycle due to incorrect biasing levels: The input signal may be
too large, causing the amplifiers transistors to be limited by
the supply voltage. The amplifica- tion may not be a linear signal
over the entire frequency range of inputs. This means then
that during the amplification process of the signal wave form,
some form of Amplifier Distortion has occurred.

Amplifiers are basically designed to amplify small voltage input
sig- nals into much larger output signals and this means that
the output signal is constantly changing by some factor or value,
called gain, multiplied by the Input signal for al] i
frequencies. We saw previously th i i e s PUR

& S, y that this multiplication factor
is ca]]g_gl the Beta, B value of the transistor. Ad
negatiife feedback amplifier:

(1) The negative feedback reduces the size,

-. _{2) It has highly stabilized gain.

ks, :(3) It has fewer harmonics distortion.

9 It has less phase distortion,

vantages of a

S.R = Saturatiog.




(M It has less frequency distortion. o} ri onbise b adldy AW

(8 Input-output impedances can be modified as desired.
Q.6. (b) Explain the working of current series feedback
amplifier with the help of block diagram.

Ans.
2 Basic Amplifier s
Vs Vi | with gain A Vo R
o—o-i—u

f Circuit

Current-Series Feedback: In the current series feedback
circuit, a fraction of the output voltage is applied in series with
the input voltage through the feedback circuit. This is also
known as series-driven series-fed feedback 1.e., a series-series
circuit. G

The following figure shows the block diagram of current series
feed- back, by which it is evident that the feedback circuit is
placed in series with the output and also with the input.

As the feedback circuit is connected in series with the output
and the input as well, both the output impedance and the input
impedance are increased.
Q.7. (a) Describe the working of Wien bridge oscillator
circuit. |
Ans. This oscillator circuit uses the Wien bridge to provide feedback
with the desired phase shift. It gives highly stable oscillation
frequency and does not vary much with supply or temperature
variation.
Itisbasically a two-stage amplifier that consists of an RC bridge
circuit or we can say Wien bridge circuit. The Wien bridge
feedback net- work is used so as to make the oscillator sensitive
to signal of only a particular frequency.
At this particular frequency, the Wien bridge gets balanced
and pro-vide's a phase shift of 0°. If Wien bridge feedback is not
employed, then it will lead to poor frequency stability due to
direct coupling. The Wien bridge circuit that we use is a lead-

13




will be in phase
palanced condition.
o
Ry
-
'|C| ! +“‘

=

Wien Bridge Oscillator Circuit D_iagram

Wawﬂiﬁdﬂgﬁm : Now, let's have a
Jook at the circuit diagram of Wien bridge oscillator. The circuit
mainly comprised of twotransistorsQ and Q, and Wien bridge
circuit in which a series RC circuit comprising of R,C, 1s
connected with a parallel RC circuit consist- ing of RyCs.
At low-frequency range, the reactance of serially connected
capacitor C, i8 very high due to which it acts as an open circuit
that results in blocking of an input signal which resultantly
gives no signal at the output.
Siq;_i}arly,- gi: a higher frequency, the re actance of parallel
t_:gﬁnt':itof, C, becomes very low thus behaving like a short circuit
J,-;,aacrogs the_output, which again results in no signal at the output.
e P
_ ' ve discussed right now so that
) 7“;: ;;:E :;:hlE:; tl;e glaxlmum value at the output.
i e R- ; y
when it llfll:iazmsvl:es ate}l:;n f(:l :’»{S};’::ﬂ Wienhridge oscillator

Ans, In oscillation case R, = R,, C,=C,

14
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1
2x R
!

7 3 -6
= x = x10 =15.9x10
3 2x(10x10°) ~ 440
R=159%10%C and
C=159x10%R

Q.8. (a) Explain the working of a non-sinusoidal type of
oscillator with the help of its circuit diagram.

Ans. A non-sinusoidal waveform is one that is not a sine wave _and
18 also not sinusoidal (sine-like). This may sound like a minor
distinction but actually there are some substantive implications.
A sine wave is the graph of the sine function, usually with time
as the independent variable. A cosine wave is sinusoidal. It has
the same form but it has been phase-shifted one-half p radians.
A non-sinusoidal waveform is typically a periodic oscillation
but is neither of these. Some examples are-triangle waves,
rectangle waves, square waves, trapezoid waves and saw tooth
waves. Typically, they do not arise in nature, where inertia of
rest and conservation of angular momentum preclude the abrupt
transitions that characterize non-sinusoidal phenomena.
Non-sinusoidal waveformé are pProminent in the world of
electronics and they are rea dily synthesized. A non-sinusoidal
waveform can be con- structed by adding two or more sine waves.
The synthesis of a specific non:sinusoidal waveform is a matter
of combining signals of the appro- priate frequency, amplitude
and phase. Inthis manne¥ square waves and similar non-linear
waveforms can be constructed and Fepresented graphically,

Such wayeforms, known as complex waves, consist of one
funda- mental frequency and one or more harmonic frequencies,
B_y convention, the fundamental wave is the lowest freqUency
¢and generally the highest amplitude.

Resonant frequency fHo=




8. (k and explain two appli
amplifier with the help of its circuit diagrams.

Ans. Ist application are:

The first suboptimal design is shown in Figure.

This design is a low-end current detection application using
OP291. R1 to R4 are discrete 0.5% resistors, According to the
formula in the article by Pallas-Areny, the optimal CMR is 64

dB.

Fortunately, the common-mode voltage
ground, so CMR is not
application. A current sense I
produce a 1% error, but the in
or adjusted.

However, since the operating range exceeds B0°C, the
cient of resistance must be considered.

is very close to the

itial tolerance can be calibrated

temperature coeffi
LOAD A1 R2
rven ook
" R
0.1 skl
1% .

A1~ AOARE 0.5% Voy = 1.25mV OVER TEMPERATURE
mﬂ‘ Vo = 35mV MAX OVER TEMPERATURE

For extremely low shunt resistance values, a 4-pin Kelvin sense
resistor nhould‘he used. Using a high-precision 0.1 O resistor
and directly con- necting the resistor with a PCB trace of a few

tenths of an inch ean easily increase 10 mO, resulting in an
error of moré than 10%. But the error will be greater because
the tem coefficient of the copper traces on the PCB

m

uces a g . {Ii];.iu is a good thing, but the

| also increase, possibly up to
. va. . 0 h\'el), the pamﬂitic

the main source of error in this
egistor with a tolerance of 1% will

be carefully selected. A higher |




- four-channel op amp mth 3 mV aﬁ'ut, IO-HW'O oﬂutrdﬁit.i
deB&BCbﬁLAndmthenngaufOAbossA,mnodnacy
of +5 mA is required. If a +0.5% d resistor is used, the
required +0.14% accuracy cannot be achieved. If a 100 mO
resistor is used, a £5 mA current can produce a +500 pV voltage
drop.
Unfortunately, the offset voltage of an op amp with temperature
~ is ten times greater than the measured value. Even if VOS is
adjusted to zero, a temperature change of 50°C will exhaust
the entire error budget. If the noise gain is 13, any change in
VOS will be expanded by 13 times. To improve Rerformanee,
zero-drift operational amplifiers (such as AD8638, ADA4051,

or ADA4528), thin-film resistor an-ays, and h.!,g ‘p])reclamn
sense resistors should be used. . ]

"¢
FROM LOAD Ri
)
%201 | m1-mearcorx

Q.9. (a) Write the properties of ideal operational amplifier.
Ans. The op-amp is said to be ideal if it has the following
characteristics®

L Its open- lagpgam A 1s infinite. When an op-amp is operated
t connection between the output and any of the

ts (Ley.without feedback), it is said to be the open-loop
jon. Infinite voltage gain means the voltage difference
between the two inputs to produce any output voltage

18 zero.

% jh input resistance (i.e., the resistance measured between
and nnmverl:mg terminals) R, is infinite. It means
'- thomputcumnt(cumntdrawn from the source) is zero

I ,mltdoumtlmdthemm IHnmeans that an ideal




“Tts output impec

does not depend on the load resista
out;ut t.arm’i)ml i.e., output voltage is independent of the curreny

drawn by the load. The output thus can be drive an infinite
number of other devices, :

Perfect balance, Because of infinite voltage gain, the voltage
between the inverting and noninverting I.urr_mnul of input ie,,
differential input voltage v, = vg-v, I ewpentially zero (16, v, %
v, for finite terminals of input 1€, diffnmntu;l input voltage v,
= 0,-v, i8 essentially zero (i.e., v, =V, (or finite output voltage
v, Th

is implies that v, and v, trac each other i.¢,, n virtual
short circuit exists between the two input terminals but w;th |
no current flowing between the two terminals, as I, 19 infinite,

Q.9. (b) Draw the pin configuration of 741 op-amp IC and

explain its working.

Ans. Fig. (a) shows the connection terminals for a signal 741 op-

WE >_L?Vi
WE g 6 | OUTPUT

amp in a dual-in-line package and Fig. (b) shows the cunnmftmn
termi- nals for a 741 enclosed in a metal can package. From
Fig. (a) and (b) it is obvious that there are two input tcrmllnfnlﬂ
(pins 2 and 3) and one output terminal (pin 6). Both a positive
(pin 7) and nega- tive (pin 4) supply voltage must be furnished,
The schematic arrangement showing the output and input
signals and the positive and negative power supplies is sown In
Fgi. The op- amp can accommodate a positive as well as a

negative input signal simultaneously or either one sepa rately.
The signal v, is applied to pin 3, which produces a noninverting
output i.e. output voltage appearing at pin 6 has the same
polarity as the input signal veltage. The signal v, is applied to
pin 2, which produces an inverting output (the internal circuitry
of the op-amp yields an output signal of inverted or opposite
polarity). The design of the op-amp is such that the output
voltage is related to the two input voltage by equation

ou ZA0,2v;)=Av,

OFFSET T4
i, [ 7] no

""E 5| OFFSET
k8 s L h
view of Dual-in.lj e

Dudmhnepm (b) Top view of metal can package
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Q.1. Fill in the Blanks/answer any seven of the following:
(a) In CB configuration,
shown by plot of

Ans. IwrtVg,

(b) The........ carriers enter the channel region through

the ..... terminal and leave the channel through
th61000t----t LTy temllnﬂl III JFET -."

Ans. Minority, gate, drain
(c) Mention the advantages of Wien hndge osclllator.
Ans. The advantages of Wien bridge oscllla,tor are as follows -
The circuit provides good frequency stabmty
It provides constant output. =, G
The operation of circuit is qu]te easy
The overall gain is h:gh because of two transistors.
The frequency of oscillations can be changed easily.
~ (d) What is reverse leakage current in CE configuration?

output characteristics may be

Ani. The term )(ﬁ+1)ICBO 'is the reverse leakage current in

common emitter cnnfig'uratmn It is denoted by I5q. Since B

1s much g 3‘;[.%5 }h&n I, Icgo > Icpo The leakage current in
‘emitter canﬁguratwn is larger than that of common

: Ana The 3 cial factor which differentiates amplifier and oscillator
=" is its usage. The amplifier is used as a multiplier circuit which
& ‘Isfmgd for mcreasmg the mtenmty of weak signal while the




R anction diode yyndyy peverse biasod couiitieg
Ans. p-n junction is an active element of s Cureik, N
used where we want the flow of current 1n one dlmt:on and

j n because it is built using

not in both. It is called a p- n junctio e
a p-type and a n-type semiconductor. When this diode is forwarq

biased, only in that case it allows the current.
(g) Draw the V-I ch:practeristics of photodiode.

Ans.

$1(ma) |

e +V

(b) IV characteristic
(h) What is transconductance with reference to JFET?
Ans. The transconductance cruve of a JFET transistor is the the
graph of the drain current, ID verses the gate-source voltage,
VGS. The ratio of change in drain current, AID, to the change

in gate-source voltage, AVGS, is the transconductance, gm.
The unit of transconductance is the siemen (S). It is the

reciprocal of resistance (Q).
(i) What is the effect of removing bypass capacitor
across the emitter resistor in case of CE amplifier ?

Ans. Whenever bypass capacitor is connected in parallel with an
emitter resistance, the voltage gain of CE amplifier increases.
If the bypass capacitor is removed, an extreme degeneration is
E@duced in the amplifier circuit and the voltage gained will be
reduced.

G) t is meant by phase reversal ?

Ans. A phase reversal fault is a situation where two phases in a
thre.e phase {:ystem have been swapped. This typically occurs
during equipment in- stallation. u

: , upgrades or general
maintenance. 3-phase motors and other rotat; i
on the order of the ph LR enE Ealy
e phases to be correct,

Q.2. (a) Find the DC voltage, ripple factor and efficiency for

A
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Ans. Vi=Vgsinot = . g

Vi =220V ot
f=50 Hz ) :
Peak voltage = 220/15 - 0.7 = 14 volt f
DC voltage = 14 x 7/22 = 4. 45 volt %
Bridge rectifier = 2 x DC voltage = 2 x 4.45= 8.9 Volt

(b) Calculate the range of I, and R, so_that VRL being
maintained at 10V and also calculate the value of
maximum voltage rating in thglﬁi}ﬁuit given below:

1K

WW- s
Y l . l L

50V 10V kb =R,

Vs 32 mA T

80 spuaiigl =32mA,, .Iau:i'nzo_A rarid bhayrs

3."‘-*-4'*-"' U'fllﬂt-qso_l.d. ¢l ud .-tiln"_efr*fa
Lmntlor el e RS A0WA L 0 i
91 0 aalires n g e N Aot 't-.

i1

2 AR g B ot ik

SN

M ALY R "M'f!IE:' Lj

it ;§} vkl
, and explain the
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operation of circuit given below:
R

V, vﬂ
Vs v
v;“ €Vm
Ans. vm < VM
(1) When V < le | j
Diode ]:l1 is open and D, is closed ~ |
Vo= Vis e |
(ii) When Vg, <Vgg |
Both diode D, and D, are closed then, buth the DC Batteries
are parallel
Vo=Vre |

(iii) When V, > Vg, ,

D, diode is opend and D,.18 closed the V= Vg,
Q.3. (b) Discuss the appllcntmn of SCR as a power control
with the help of circuit diagram.

Ans. It is often necessary to control power delivered to some load

such as the heating element of a furnace. Series resistances or
potentiometers. can not be used because they waste power in
high power circuits. Under such conditions, silicon controlled |
ract:ﬁera are used which are capable of adjusting the trans-
mitted power with little waste. Fig. shows a common circuit for
@ontm]]mg power in the load R, . During tlie positive half-cycle
of a.c. Eupply, end A is positive and end B is negative. Therefore,
capamtor C, is charged through AD,RC, D,B. The charge on
the capacitor C, depends upon the value of potentiometer R.
:’hen the c;pg;t:i (}i :]: charged hrough a sufficient voltage,
primary and hence Eemngazen:; tf 'ﬂﬂﬂ B o Dulee i
BORS Hich con dubts cm:its than ormer T,. This turns un|
rough the load R;. Dunng]
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. a3
negative half-cycle of supply, the capacitor C. is charged. It
discharges through the . . i

zener and fires SCR1 which conducts
current through the load.

P
La i g
L

L
T
bk

The angle of conduction can be controlled by the potentiometer R
The greater the resistance of R, lesser is the voltage across C,
or C, and hence smaller will be the time during which SCRI
and SCR2 will conduct in a full eycle. In this way, we ean control
a large power of several kW in the load R with the'help of a
small potentiometer R.

Q.4(a) For the network given below, detérmine the following
parameter using the approximate equivalent model.

Voltage gain A,, current gain A, input impedance Z, and
y A i -

Ans. hg =110R, =470kQ
hﬁ = lékﬂ Rc =4.7kﬂ
R, =lm
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(i) Current gain =~2-T5 == %704 1.6
Q.4(b) Calculate the value of R, in the biasing circuitin ¢
figure given below so that the Q-point is fixed at Io
8mA and Vg, = 3V.

| QE—
280 if

VMI-’V ..

% 1
f' soone T 104F

E; lll!" AIIE. IC =8mA" an%t’z
: | : g =500




R il e =42.5K0

Q5. (a) Given a deletion-type MOSFET. In the positive V¢
~ region, does the drain current increase at a ;ﬁ%ﬂ:ﬁmﬂy
- higher rate than for negative valt::e? Dpelgth@ 1, curve
- become more and more vertical withincreasing positive
o values of Vas? . V

Ans. The drain characteristics of the 1 channel depletion MOSFET
- are shown below. These characi:enstm'é are plotted between the

VDS and IDSS. When we kefpun increasing the VDS value
1'. then the ID will increase. After a certain voltage, the drain
current ID wﬂl"bgfam?? p&hstant. The saturation current value

inal will push the charge carriers like electrons
o strate, And also holes within this p-type substrate
 will be attracted by these electrons. So due to this voltage, the

-

~ electrons within the channel will be recombined with holes.

| U siaolh oty 0F Lodipe o (0 Sy . iy,
~ The rate of the ummb;ﬁlfhon.wﬂl depend on the negative
i -_. T ”‘ TRan . 4 Ti'r ‘t , I-...|‘.-I1“.I i ,:I_ i R =
J| ¥ =

204 BT ’.-” el i
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Drain Characteristics of N channel MOSFET

Once we increase this negative voltage, the recombination rate

will also increase so which will decrease the no. of electrons
available within this channel and will reduce the current flow
effectively.
When we observe the above characteristics, it 1s seen that when
the VGS value will becomes more negative then the drain
current will decreases. At a certain voltage, this negative voltage
will become zero. This voltage is known as pinch-off voltage.
This MOSFET also works for the positive voltage, so when we
apply the positive voltage at the gate terminal then the electrons
will be attracted to N- channel. So the no. of electrons within
this channel will increase. So the current flow within this
channel will increase. So for the positive Vgs value, the ID will
be even more than IDSS.

Q. 5. (b) Draw V-I characteristics curves of JFET and mark
vm:’_i_ous re- gions. Explain how FET is voltage-controlled

ce. iy
V-I characteristics of N-channel JFET are shown below.
-channel JFET structure the gate voltage (VGs)

the current flow between the source drain. The JFET

s w controlled device so no current flows through the

m thﬂ source current (Ig iB equal to thE d.l‘ajn current

26
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applied between the gate and the source and the voltage VDg
represents the voltage applied between the drain and source.

o

olma)
20 o-ShmiG, __ saturation_rgskdowy
m m
oy |
h Y

The JFET has different characteristics at different stages of

operation depending on the input voltages<and the

characteristics of JFET at different regions _

Ohmic Region: If VGg = 0 then the /depletion region of the

channel is very small and in this région the JFET acts as a

voltage controlled resistor. . 7

Pinched-off Region: This is also called as cut-off region. The
JFET enters into this region when the gate voltage is large
negative, then the channel closes i.e.no current flows through
the channel. |

Saturation or Active Region: In this region the channel acts
as a good conductor which is controlled by the gate voltage (V Gg).
Breakdown' Region: If the drain to source voltage (VDy) is
high enough, then the channel of the JFET breaks down and
in this region uncontrolled maximum current passes through
%hé '-qtgvice‘;"

FET ii?'__g:éﬂed a voltage-controlled device. In the case of a FET
the output current ID is a function of the voltage VGg applied
to the input circuit. Hence FET is known as a voltage controlled
device. The equation that governs the working of a FET is called
Shockley's equation given by,

ID = IDSg [1- (VGg/Vp) 2
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where

Ipss is the maximum satura
VGg is the voltage applied between gate and source
Vpis the pincboﬁ' voltage
A FET requires virtually
always made zero. This gives an
to FET. The range of its input imped
several 100MWS.

Q.6. (a) Explain the working
amplifier with the help
explain the DC load- line a

Ans. When only one transistor associa
for amplification of a weak signal,
single-stage amplifier. When a common
collect the amplified signal it is known as the
amplifier.

The diagram of a single stage CE amp

“ID is the drain current

no input current and hence IG jg

extremely high input resistang b
ance is at a level of I tg

of single-stage common emitter
of circuit diagram. Draw and
nalysis of this amplifier.

ted with the circuit is used
the circuit is known as a
emitter base is used to
single stage CE

lifier is given below

%R' S = v Ll
— T Vee

Vin @ ;f‘”

weak
AC Input Re
signal T
A simple stage CE amplifier has diffi ircui
. erent circuit elem
functions, Let us discuss about that, =y
The resistance R.,R,, R, sh i i
A ¢ R,Ry, R shown in the diagram forms the biasing
The circuit used to cou i
cL ple the signal to the bas
: : : _ eof thet i
18 kfnnwn as v:ikllf Input capacitance, Cin circuit. The signzzzlsrm: _
resistance come across R, if this circuit i ;
th x ; Circuit 18 not
us change the bias. The capacitor C. allow u%d’. and
to flow through it. = s only a.c. signal
The capacitor co i
nnected in parall :
reactance path to the amplified ilcm?h Ry to provide a low
signal is known as the

Ce

:*-;f“._" . :.."";,alt,'_:
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drop across it, thereby aluftmg the output voltage.
1 mwmhmﬂa&ompﬁﬁedmgmlhthaww
| device is known as coupling capacitor C. This capacitor C allows
only a.c. signal to flow through it.
Working :
A small base current flows when a weak input a.c. signal is
given to the base of the transistor. A much larger a.c. current
flows through collector load RC due to transistor action. A large
voltage appears across RC and hence we get a large voltage at
the output. Therefore, a weak signal applied to the base came
out in amplified form in the collector circuit. The ratio of the
amplified output voltage to the input voltage in the amplifier is
known as the Voltage gain (Av) of the amplifier. ;

ol e

Agfpemsmon High frequency
a, .--_7(;.--_____--.,-_.3\#"

i et
2
Phetesssane

%
|

The above diagram shows the frequency response curve
The voltage gain (Av) of the amplifier for different input
frequencies can be determined using the frequency response
graph. Taking frequency (f) along X-axis and voltage gain (Av)

ng Y-gxis a graph is drawn. The frequency response curve
iined from the graph it will be like the one which is shown
the diagram above

" Itis seen that the amplifier gain decreases at very low frequency
‘and at very high frequency, but over a wide range of mid

2 fl'equency regions it remains constant. The frequency in the

~ low frequency range at which the gain of the amplifier is 1350
‘m&emﬂ&equmgammmknm as the lower cut




. frequency.
Tha&equencymtheMghﬁ-equencymngeatwhmhthe
the amplifier is 12— J- times the mid frequency gain m

known as the upper cut of frequency.
The frequency interval between lower cut off and upper cutoff
frequencies is known as the Bandwidth of the single stage )

amplifier.

BW = (f), —(f)
Where,
BW is the bandwidth

(Hu: is the upper cut of frequency.
(D1: 1s the lower cut off frequency. -l

Q.6. (b) A single-stage amplifier has voltage gain of 10 and

Ans. Voltage gain =10

Ans. Theemitter terminal of the transistor is effectively connected

bandwidth of 1 MHz. Three such stages are cascaded and L
negative feedback of 10% is applied to the cascade stage.
Find out the overall voltage gain and bandwidth of

cascade stage with feedback.

Bandwidth : = 1 MHZ
=1 x 10°HZ

Casecade and negative feedback (f) = 10% = 0.1
Voltage gain in first stage dB =20Log,, (10) = 20
For three stage voltage gain = 20 X 3 =60 dB .

£, =1.x 106 HZ |
Bandwidth with cascade 1s

{ fi=(1+A,B) f,=7x1x106 Hz =7 MHz

Q.7. (a) Explﬁin the operation of Colpitts oscillator with the
he@p of circuit diagram.

to the junction of the two capacitors, C, and C, which are
connected in series and act as a simple voltage de:der When
the power supply is firstly applied, capacitors C, and C, charge
up and then discharge through the coil L. The oscillations across 1
the capacitors are applied to the base-emitter junction and |
appear in the amplified at the collector output.
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he tre he normal manner while the adc
~capacitors act as a DC blocking bypass capacitors. A
frequency choke (RFC) is used in the collector circuit to provide
a high 'runetlnco (ideally open circuit) at the frequency of
oscillation, (fr) and a low resistance at DC to help start the
p.eﬂlntiunn. The required external phase shift is obtained in a
similar manner to that in the Hartley oscillator circuit with
the reqmred.poaitive feedback obtained for sus- tained
undamped oscillations. The amount of feedback is determined
by the ratio of C, and C,. These two capacitances are generally
"ganged" together to provide a constant amount of feedback so
that as one is adjusted the other automatically follows.

The frequency of oscillations for a Colpitts oscillator is
determined by the resonant frequency of the LC tank circuit
and is given as:

|
2 LCT

where CT is the capacitance of C, and C, connected in series.
- Q.7.(b) Draw the block diagram and explain the operation
of sweep frequency generator ?
Ans. A sweep generator is a piece of electronic test equipment
similar to, and sometimes included on, a function generator
which creates an electrical waveform with a linearly varying
frequency and a constant amplitude. Sweep generators are
commonly used to test the frequency response of electronic filter
circuits. These circuits are mostly transistor circuits with
inductors and capacitors to create linear characteristics.
Sweeps are a popular method in the field of audio measurement
to ribe the change in a measured output value over a
ressing input parameter. The most commonly-used
ssive input parameter is frequency varied over the
by audio bandwidth of 20 Hz to 20 kHz.
A sweep frequency generator or sweeper is a special type of
~ signal generator in which the output frequency is cyclically
wept through a range of frequencies.
instruments may have a display built into it to show the
ot nplitude with frequency or it may provide signals

f, =
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1 i 32 Basic Electy
for use with an external oscilloscope. Shows the block diagry
of typical sweep generator.

The time base is usually adjustable to give output sweg
 times in the range from 10 ms to greater than 100s. it is alg
often possible to control the sweep manually from the frong
panel of the instrument. The time base is frequently a trianguls r
or a sawtooth waveform.

ﬁm&—- Eul— 1
B MASTER o

—
[\mm
WOLTADE iy i
COMIROLLED |eee—s LIMEARLY LR
CRCALATOR VARNNG VOLTAGE

The block diagram of an electronically mned-swéép frequency
generator is shown in the figure below. The most important
component of a sweep-frequency generator'is the master
oscillator. It is mostly an RF type and has many Operating
ranges which are selected by a range switch
Two m e used to set the swept frequency r : |

(i) The stop-start Mode: in this mode the stop and start.
frequencies are set from the front panel and the instrument
sweeps between these limits. This mode is used for wide sweep.
widths. ol

(ii) Delta Frequency Mode: in this mode the centre
frequency ¢ d,__.g}i‘éﬁ;aximum excursion about this frequency
are set from the ﬁ}m panel. It is used for narrow sweep widths.
T%Q: -% ange of the swept frequency generator usually

nds oyer the three bands, 0.001 Hz to 100 kHz (low
ncy to audio), 100 kHz to 1500 MHz (RF RANGE) and
HRY a(m@?‘“?‘i"e;!l;gﬁl Three ap- proaches may be uﬂ‘ﬁ
- [0 SOver a wide band of swept frequencies from a singlé
'f,*i.wtﬁt- LTl B i ; §

radl

(a) ‘“F's‘.'el-fmﬁﬁn different frequency
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<elected by electronic switches so that one can sweep the whole

ipstruments range as one continuous band.

(c) Het_emdyne m;mtrnl: Ilustrated in given. Two high
frequency signals are mixed to give a lower difference frequency
O/P as one continuous band.

Qutput level cuntm! is used in swept frequency generator
to keep the output amplitude to the values set on the front dial.
Usually RF amplitude of CS the output. This is compared with
a signal corresponding to the required amplitude and the error
is fed back to an electronic attenuator circuit to keep the output

constant.

Q.8. (a) Discuss with the help of circuit diagram the purpose
of providing negative feedback and positive feedback.

Ans. Negative Feedback Systems : In a "negative feedback |
control system", the set point and output values are subtracted
from each other as the feedback is "out-of-phase’ with the
original input. The effect of negative (or degenerative) feedback
is to "reduce"” the gain. For example, if someone criticises you
or gives you negative feedback about something, you feel
unhappy about yourself and therefore lack energy, you feel less
positive.

Because negative feedback produ

improves stability and increases the operating bandwidth of a

given system, the majority of all control and feedback systems

is degenerative reducing the effects of the gain.

An example of a negative feedback system is an electronic

amplifier based on an operational amplifier as shown.

ces stable circuit responses,

Forward Path
Summing =
¥ Point 9 g
' ) G\ Vin-BVow = | Openioop out
Feedback Network
V
Attenuator P (<& =
w Feed:ackPath

o S LN
Pnsiﬁ;'ﬂ Feedback System



Technical Series ;%%ha _amp is achieved by
=2 op-amp
Positive feedback control tage signal at Vout back g,

e output vo

:mlzummngofglinputterminal via the feedback m'i_"ﬂ'.
If the input voltage Vin is positive, the op-amp Pr,"pl'""
positive signal and the output becomes more positive. Som,
this output voltage is returned back to the input by the fee

Thus the input voltage becomes more positive, CAUSING AN eyg
larger output voltage and so on. Eventually the output become
saturated at its positive supply rail.

If the input voltage V,, is negative, the reverse happens ang
the op-amp saturates at its negative supply rail. Then we cay
see that positive feedback does not allow the circuit to function
as an amplifier as the output voltage quickly saturates to ong
supply rail or the other, because with positive feedback loops
"more leads to more" and "less leads to less".

Then if the loop gain is positive for any system the transfer
function will be: Av = G / (1 — GH). Note that if GH = 1 the
system gain Av = infinity and the cireuit will start to self
oscillate, after which no input signal is needed to maintain
oscillations, which is useful if you want to make an oscillator.
We have seen that positive or regenerative feedback increases
the gain and the possibility of instability in a system which
may lead to self-oscillation and as such, positive feedback is

widely used in oscillatory circuits such as Oscillators and Timing
circuits. '

Q. 8. (b) Draw the circuit diagram of voltage shunt feedback

Ans.

amplifier and drive the expression of closed loop voltage
gain using op-amplifier. ;
1g. shﬂﬂ“‘ﬁe block diagram of voltage shunt negative
in valtag_e shunt is mentioned, output is connected
nfiguration because of voltage sampling and input lt

in parallel mixing. It decreases both input and

The input signal I is applied as a input, If is the feedback
current and V, is the output voltage.
Hmm between V, and input current Ig. The

PN e
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Technical Series <h i
tance amplifier 18 called so because output is voltage and
ie:;i is current, hence ratio gives us resistance gain.

Iin

1‘
A= Vo Y/ R."_
T = o
e
® Ve

Fig. 1: Block diagram of Voltage Shunt Negative Feedback
The sample of output voltage is applied as a input to feedback
network which feeds back the output signal to the input.

The difference of input signal and feedback signal gets amphﬁed
by the resistance amplifier.

* The closed loop mode of op-amp is possible using feadback The
feedback allows to feed some part of the output back to the
input. The feedback helps to control gain which otherwise drives
op-amp Into saturation. ~ -

* The negative feedback is possible/by addmg a resistor as shown
in the Fig. called feedback resistor.

The feedback is said to be negative as the feedback resistor

connects the output to the inverting input terminal.

The gain resultmg with feedback 1s called closed loop gain of

the op-amp. “ % W

Q.9(a) Explain the uper&tmn performed by the circuit given
below and derwe the expression of output voltage V,,.

i
F i, \'\“':.': o

Eerliicions Yiritwaien? fui
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C-C,-ﬂ V‘-Vﬂ i ',.'f. :. ¥ § :
. v Sl I o 3 1 ) 4
I-C;—u\i’nngfﬂ C‘IR,*-R;CI‘ |
V, = output voltage is the integration of input voltage Vj

ianle [V
RC,
Q.9. (b) Op-amp can be used to add the DC voltage (addition
operation). Draw the circuit and explain the operation
of adder using op-amp non inverting mode. |
Ans. An amplifier which provides a phase shift of 180° between
input and output is called inverting amplifier. |

® The basic circuit diagram of an inverting amplifier using op.
amp is shown in the Fig. (a). >, |

* By the concept of virtual ground the two input terminals are

* Asnode B is grounded, node A s also at ground potential, from

the concept of virtual ground,
80 VA=0

always at the same potential.
4
]
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V \
. Equating (1) and (2) we get, -ﬁﬁ =
| Rf
— vﬂ T Rf . .
LYWV e _E(Ga'“ with feedback) | (9

R¢ . : .
« The g is the gain of the amplifier while negative sign indicates

that the polarity of output is opposite to that of input, Hence 1t
is called inverting amplifier.

» The waveforms of inverting amplifier are shown in the Fig. (b).

Rp .

+ The E‘ 1s the gain of the amplifier while negative sign indicates
that the polarity of output is opposite to that of input. Hence it
is called inverting amplifier.

* The waveforms of inverting amplifier are shown in the Fig. (b).

E mE L T ERETELT T

2 L'/ .
I nBORIE SR A,
3::

¥ o

. e L

IF*I‘“]‘ N . ;TITI'“

= -
I =l r s
i I

T

=T

="

i
¥

T ok =. Time |

d '__‘_ -L F1 i : ', i r +_ .. 1
rvations : |
L The output is inverted with respect to input, which is indicated by
minus sign.
The voltage gain is independent of open loop gain of the op-amp, which
18 assumed to'be large.
m‘;ﬁugltag?imm depends on the ratio of the two resistances. Hence
! "H,:_ith R,, the required value of gain can be easily obtained.
R,, the gain is greater than 1.
R; <Ry the gain is less than 1. If R; = R,, the gain is unity,
inlllﬂ the output voltage can be greater than, less than or equal to the
5. E‘;‘:"'ﬂhﬂﬂ in magnitude.
| ratio of R; and R, is K which is other than one, the circuit is
. ﬁllkd d::l; changer while for R,/ R, = 1 it is called phase inverter,

e

loop gain is denoted as Ayp or Aycy, i.e. gain with

ol ol
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BASIC ELECTRONICS
S A

1. Answer the following questions (any seven):

e the relation between p and o of a transistor,
nt in CE configuration?

(a) Deriv
What is reverse leakage curre

s:a= Alc / Ale

B=Alc/ Als =Mc!MExMEKM3=axﬁIEKMB .......... (1*
Alp= Alg- Alc tid
Substituting the equation (2) in equation (1) we get,
Substituting the equation (2) in equation (1) we get,
N Al A '
fp = 00t Al — Alc '
1
BE GRS Al |
1 = ATz
we know a = Alc / Algtherefore we get, _’
o |
T1-o il

The reverse leakage current in common emitter
configuration is denoted by Iceo. The leakage current in
common emitter configuration is larger than that of common

base configuration.
(b) What is modulation index in AM?

Ans:_Modulation index is also known as modulation depth is
defined for the carrier wave to describe the modulated
variable of the carrier signal varying with respect to it8
unmodulated level. It is represented as follows:

_An
H=4c
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~ rouse of channels throughout a coverage region is done. Bach

......

=

o ”“*l':&'{ o

Reuse 18 th& lchgme in Whi Ch m | )

~ ollular base station is allocated a :
Frequency sub-bands to be used ::';:1; ﬂf..!ho ls or
area known as a cell. The shape of the ce lﬁ&; p ‘.:::_ 4
process of selecting and allocating the Recxagpnal,
me xxs 5
for all of the cellular base station within a syl:_gmui: ::E:;
Frequency reuse or Frequency Planning,

(d) What is the use of offset null input in the operational
amplifier? How are they used?

Ans: The op amp offset null capability is used to null any small
DC offsets at the output for DC amplifiers. The offset null
connections present on many operational amplifiers chips
can be used to null any small DC offsets that might appear if
the capability were not used.

() Why is negative feedback desired in amplifier
application?

Ans: The applied negative feedback can improve its performance
(gain stability, linearity, frequency response, step response)
and reduces sensitivity to parameter variations due to
manufacturing or environment.

() Emitter bias or sell-bias is more stable than fixed bias.
Justify.

Ans: As temperature increases, I. increases and internal
resistance of the transistor decreases. It leads to the shifting
of operating point and thus the circuit loses its stability. To

overcome it we can add a swamping resistor in the emitter
end of the circuit which increases the voltage at the emitter

end with the increase of I with respect to temperature. This
voltage opposes forward bias and reduces Is

and Ic. In fixed




avalanche breakdo

Technical Series
How is it different

(@ f

Explain how the process ©

o uc:urs in a P-N junction diode.
from Zener preakdown?

o ifference between Zener preakdown and

Y their mechanism of occurrence,

o high electric field,

pecause of th ic
s because Of the collision of

Ans: The main d :
avalanche breakdown 18

Zener breakdown occurs
The avalanche breakdown occur

free electrons with atoms.

(h) Justify that m j = Mj, where mj and M; are jth t;{:l;(;rm |
(product term) and maxterm (sum term) respectively.

Ans: let's take an example mj= ABC |

according to demorgan's theorem.

- = ABC =A+B+C=M; _ |

We can say that minterm and maxterm are compliment if |
'J

each other and follow demorgan's theorem.

(i) Mention the disadvantages of Wien bridge oscillator.

Ans: The disadvantages of the Wien bridge oscillator are as
follows: - ™

e Itcancause high' output distortion.

e It cannot generate high frequencies. .

e It has high number of components due to the two transistors.

(j) Which BJT amplifier ?

Ans. There ar’eﬁ three basic BJT amplifier configurations that are
gene.rall.]_tfir identified as: common- emitter, common-base, and
cEnm;lno?-og_ﬂactw : {sgmet‘imes called the emitter-follo'wer).

ach of these configurations exhibit certain characteristics

that make them .
S more desir - . -
applications than the others. ple S certainl circgy

(h) Justi m;=
) um?; cilﬁi::); = Mj, where m; and M; are jth minterm
(prod and maxterm (sum term) respectively. |

Ans: icati
Application of one shot multivibrator

40



- from a distorted pulse, - - '
e The output of the one shot multivibrator 1s used to trigger
any other pulse generator circuit, ik

2.(a) Draw flit waveform of output volta, ’ if input is
square wave and explain the operztigsy of circuit

given below : m

When square wave is passed %ﬁ the capacitor is gives
triangular waveform as output. When the capacitor is fully
charged the output voltage across the resistor js zero. The
arrival of the falling edg e of the input waveform causes the
capacitor to reverse cha :l';-- 4 negative output spike,
then as the square wave input changes during each cycle the

output spike changg_aﬁ fl%“lﬁ%* positive value to a negative
value, £ 9P o

So, the output waveforﬁ: _ uld be like

e

ave as close switch.

.:} . !
l_r&’% R S ]—rJ " e it lrostli e O
ig .|_I ‘: ! A " s I|I . 0L I g s .‘_‘ o

|
o
it

f £ kb lal
el Ml i
# i his %

i g
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Ans, N/ N2= 1000/100= 10

RMS primary voltage= 220V
RMS secondary voltage =220/10= 22 V

Max voltage across secondary= 22 x wﬁ =21L.11V

Max voltage appearing across half secondary winding is
=31.11/2=15.55 V

Max current appearing across half secondary winding
= Vu/ Ri= 15.55/ 1= 15.55mA

Inms = In/A/2 = 15.55A/2 = 10.99 mA
lac=2lm/n=2x 15.55/n = 9.9 mA

ripple factor =4J(1.11)2 ~ 1 = 48%
rectification efficiency = 8/n2= 81.06 %
PIV= 2 Va= 2X16.55= 31.11 V
3(a) Describe the working of Wien brig
e circuit. - 98cillato,
Ans. This oscillator circuit uses the Wien bridge L
bedchkwiththadaﬁredphaushiﬁ.ltgivumwd.
oscillation frequency and does not vary much with . Stable
~ temperature variation. ‘ *Upply or

.o By et
e
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I
1 Lot
e

# 1 is basically a two-stage am lifie
f{:lu' circuit or we can say ‘g..mh bt'ht m of an RC
~ pridge feedback net- work ig ugeq g, as to l::?dt « The Wien
gonsitive to signal of only a particylar e nc; the oscillator
At this Qartmular frequency, the Wi ency.
and provide's a pha.sa shift of e, Iflfvni;:lnd@ ‘:t;ee balamf]
not employed, trhen 1t will lead to poor freq M fﬂ)ank is
to direct coupling. The Wien bridge circuit that we use is g

lead-lag network as with the rige ip frod Wi, ;
Jags and with the reduction in frequency, ﬁq;?d?} phase shift

1 MHz is the maximum output frequency that'is provi
this oscillator circuit, In a bridge circuit, th;,:nutpql::u:r::gn:i

will be in phase with the input only whe the bridge is i
balanced condition, y n the bridge is in the

Wien Bridge Oscillator Circuit Diagram

Construction of Wien Bridge Oscillator : Now, let's have .

a look at the circuit diagram of Wien bridge oscillator. The
cireuit mainly comprised of two transistors Q, and Q, and
Wien bridge circuit in which a series RC circuit comprising of
R,C, is connected with a parallel RC circuit consist- ing of
R,C,.
At low-frequency range, the reactance of serially connected
capacitor C, is very high due to which it acts as an open
circuit that results in blocking of an input signal which
resultantly gives no signal at the output.
~ Similarly, at a higher frequency, the reacl:_ancE_of parallel
. Capacitor 02 becomes very low thus behaving like .l short
 Gircuit across the output, which again results in no signal at
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cal Series [44] Basic Elogg.
So, there is a need to choose a frequency point in bet ':-;:I.
above two conditions that we have discussed right noy, i th,
we can achieve the maximum value at the output, it
(b) Draw the circuit diagram of voltage-series feegp, .
amplifier and derive the expression of ﬂlusedq%
voltage gain.

Ans.Voltage Series Feedback Amplifier Circuit is also calleq the |
shunt-derived series-fed feedback. Here'the amplifier gpq
feedback network are connected in series-parallel. A fractig,
of the output voltage is applied in series opposition to the
input voltage through feedback network, as shown in Fig,

! (] E. 3“
¢ 4
- FIJ- L
EE "y
3. [
3R
Voltage-Series Feedback Cirewit

In a block diagram of Voltage Series Feedback Amplifier
Circuit given in Fig., the feedback voltage is derived from the
voltage divider circuit formed of resistors R: and Rz Thus
feedback voltage is given as

R
Vi =PBVou =R 4 15 Vout

Thus
R:
B=Ri+R:

As seen, the input impedance of the amplifier and output
 impedance of the feedback network appear in series to the
mput and therefore input impedance to the
increased by a factor (1 + pA).

Similarly input to the feedback network and

: * output of the
mhﬁver appear in parallel to the amplifier nutpu: Thus, so
far as Vou: 18 concerned, output impedance of the amplifier is

amplifier is
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A general two stage amplifier having stage gains of A; and
A: respectively is shown in Fig. The output of the second
stage 1s fed back through the feedback network R;R: in
opposition to the input signal voltage V.. Obviously this
circuit is a case of voltage-series negative feedback. It is
expected that input impedance will increase, output
impedance will decrease and voltage gain will be stabilized.

An approximate analysis can be made if the open-loop gain is
assumed to be very large and I’ << 1. Under such conditions,
we have Vix = 0 for a finite Vouw, and Supply voltage,

Thus

R:
ﬁth"‘Rﬂ‘

and overall gain with feedback,

WVou ‘RytRs 1
iy ATy %
From the above equation it is obvious that under the above

conditions the voltage gain is indapem?ent of all parameters
except R: and Re. Thus, if these resistors are stable, the

circuit amplification is stabilized.
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4. Op-amp can be the circuit and explain

Ans. The Subtractor using

the operatio

btraction © ration). Draw =
-4 I npfif subtractor using Op-amp in non-

rting mode.
ey ¢ diagram is shown in

Op Amp cireui
the Fig.

Subtractor circuit

To find the relation between the inputs and output let us use
Superposition principle.
Let Voibe the output, with input V, acting, assuming Va t0

be zero; And Vozbe the output, with input Vz acting,
gssuming Vi to be zero.

with Vz zero, the circuit acts as an inverti :
Hence we can write ing amplifier. |

RI‘I
Vou =—EV1 .
o--(l) 3

Whil e with V1 as zero, the circui
ki e circuit reduces to as shown in the
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& w potential of node B be Va. Th
 same as Bie. Va= Vs Applymg roltage

(2
(3)
..-(4)
Equatmg the quaﬂgyﬁ’ 3) ar
VB Voz— Vs “"@%’%‘; ;
...(5)

H eme usmg Superpﬂﬂmﬂn Pﬂn’_’i‘ple’ .

Vﬂ Vo1 + Vo2

‘b
g ot

R‘ Vz U

- bk

IO T
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vn =+ E— Nz vl vl) y > “,m

1

Thus the output voltage is proportional to thesdlliwmﬁ’
between the two input voltages. Thus it acts as a Subtractoy
using Op Amp circuit or difference amplifier.

If R1 = Rz = Re is selected,
Vo=V2-V; ' ..(9)

' 4
But by selecting proper values of Ri, R2 and Ry, we can haya

the subtraction of two inputs with 'apprqpriate strengths like

Vo=aVe-b 'V

5.a) Draw and explain the 'GSM  signalling protocol
architecture. '

Ans. GSM architecture is a layered model that is designed to

allow communications between two different systems, The

transmitted data has 'B’eién,"farmatted, transmitted, and
received accurately, . ©

The GMS protncqf stankadmgram is shown below -
MS }
] BTs | BSC r _MSC
cM
MM
BSSAP
scep
MTP
SRR Comr




L]

'. :::mbl

d on the interface, the GSM

signali :
ed into three general layers - gnaling Protocol g

¢ 1 = The physical layer,

It
the air interface, uses the “lfﬁnnel structures
over .

payer 2 — The data-link layer. Acrogg the Um interface the
data-link layer is a modified version of e Wk acosss
protocol for the D channel (LAP.D) protoes] used in 1SpN
called Link access protocol on the Dm channel (LAP-Dm]r

QG ho A interface, the Message Transfer Part (MTP)
Layer 2 of SS7 is used. ;

Layer 3 = GSM signalling protocol’s third layer is divided
into three sub layers -

Radio Resource Management (RR),
Mobility Management (MM), and

Connection Management (CM).

MS to BTS Protocols

The RR layer is the lower layer that manages a link, both
radio and fixed, between the MS and the MSC. The MM
layer is stacked above the RR layer. It handles the functions
that arise from the mobility of the subscriber, as well as the
authentication and security aspects, The CM layer is the
topmost layer of the GSM protocol stack. This layer is
responsible  for Call Control, Supplementary Service
Management, and Short Message Service Management.

BSC Protocols

The BSC uses a different set of protocols after receiving the
data from the BTS. The Abis interface is used between the
and BSC. At this level, the radio resources at the lower
Portion of Layer 3 are changed from the RR to the Base
iver Station Management (BTSM). The BTS
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(b)

Ans. Need for modul

from the BSC, the informatigy,
ce to the MTP Layers 1 thmu‘hj
3. Here, Base Station System Management Application py,
(BSS MAP) 18 said to be the equivalent set of radio resourgg,
What is the need of modulation? Draw the wave shap,
of modulating signal, carrier signal and modulateq

wave in amplitude modulation.

ation: The baseband signals can bg

transmitted directly, but the baseband trilnsmiasiun hag

many limitations which can be overcome using modulation,

In the process of modulation, the baseband signal ig
frequency to high frequency,

translated i.e. shifted from low
which doesn’t affect the parameters of the modulating signal,

Modulation: The amplitude of the carrier
signal varies 1In accordance with the instantaneous
dulating signal.” Which means, the

amplitude of the mo
jer signal containing no information

amplitude of the carri
varies as per the amplitude of the signal containing

information, at each instant.

Amplitude

Amplitude
Base band signal

o
W/ ot
Fl T v
VTN =

-




: contaji : 2

F. 1 ;;'* ~ the last one is the resultant 118 noinformation. While,

~ g(a) Draw the functional block
operation of Monostable m

diagrﬁm_gnd explain the
ulti-vibtfgtor using IC 555

timer.
~ Ans.
-] ‘Vu:
Ry é 4 8
e M o, OUTPUT
e 555 ' Vour
o 8 TWER
TRIGGER 1
c INPUT
S o
-

In the above circuit, the pinl is connected to the ground and

the trigger input is given to the pin2.In inactive condition of

ofp, this i/p is kept at +Vce. To get transition of the output
from a stable state to unstable state, a negative going puls:e

" of narrow width and amplitude of greater than +2/3 ‘.fcc is

~ applied to pin2. The o/p is taken from pin3 ?nd pind is
" connected to +Vc to avoid accidental reset.Pin 18 connecte;l
 tothe ground via a 0.01uF capacitor to avoid noise. PmB anﬁ
" pin7 are shorted and a resistor is connected between pins

f1.'_
i
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(b)

connected to Voo, 6 P Lo T S S

Working of Monostable Multivibrator with 555 Time,

Circuit

The output of the monostable mﬂﬁﬁbratpgmif;g 555 timep
remains in its stable state until it gets a trigga-:ﬂ o,

In monostable 555 multivibrator, when both the transisto,
and capacitor are shorted then this state is called as a stable
state. b B S

When the voltage goes below at the second pin of the 555 I,
the o/p becomes high. This high state is called quasi stable
state. When the circuit activates then the transition from a
stable state to quasi stable state.

Then the discharge transistor is cut off and capacitor starts
charging to VCC. Charging of the capacitor is done via the
resistor R1 with a time constant R1C1

Hence, the voltage of the capacitor increases and finally
exceeds 2/3 Ve, it will change the internal control flip flop,

thereby turning off the 555 timer IC. Thus the o/p goes back

to its stable state from an unstable state. In the monostable

multivibrator using 555 timer, the o/p stays in a low state

until it gets a trigger ifp. This type of operation is used in

push to operate systems. When the input is triggered, then

the o/p will go to high state & comes back to its original

state. :

Draw the basic circuit of an R-C phase-shift oscillator
and explain its operation. If R1 =Rz =R; = 400 kQ and
Ci1 = C2 = Cs = 50 pF, determine the frequency of
oscillation in phase-shift oscillator.

Ans. RC phaée-shiﬂ; oscillators use resistor-capacitor (RC)

network (Figure 1) to provide the phase-shift required by the
feedback signal. They have excellent frequency stability and
can yield a pure sine wave for a wide range of loads. RC
phase-shift oscillator circuit can be built with reSistt;r as
well as a capacitor. This circuit offers the ye

shift with the feedback signal. They haye qoumiaﬂg;';

52
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o include

 in reality, the phase.
_ence will be less than
o the capacitor used
. circuit cannot be
"1 Mathematically the
'I_.i-:-'l angle of the RC
! work is expressed as

Xc

T

g=tan” R

Fi

Where, Xc = 1/(2nfC) is ‘tha react’ﬁ'li_”% of the capacitor C and
R is the resistor. In oscillators; these kind of RC phase-shift
networks, each offering: i&%ﬁ'}éﬁnﬂe phase-shift can be
cascaded so as to satisfy the phaaﬂ-ﬂﬁlft condition led by the
Barkhausen Criterion. e

i

.'.] he generalized expression for-the frequency of oscillations
produced by a RC phase-shift oscillator is given by

1

f= mRC2N

Here, R = Ri= Rz = Ra= 400KQ
C=C1=C:

=Q§=50pF

] e, N specifies the number of RC stages connected in the
leedback phase network. 2N is directly substituted as 6
be cause there are fixed 3 of RC stages.

"L*'.-_' the values in equation

e 1
55314 %400 x 10°x 50X 102 2.449

f=3825.10 H

J




7. (a) Implement the function

F(A,B,C)=X1,3,4,6,7
l'lll!uilmx.UuA.Bdenulecﬂanlhoh
which C is LSB and A is MSB.

Ans. Given function
F=(AB,C)= 13467
Truth table for 8*1 MUX using three variables A, B, C.

E
;
i

A |B [CTF :
0 [0 [0 0 |
0 0 1 |1
0 1 010
0 1 111
1 0 0#1
1 0 1.10
1 1 0 |1
1 1 ¥ 1

Implementation of function using 8*1 MUx

LT 1 LOGIC O




' control pin is low, output should
are 111 and control piy, ig high
For other combinationg of i
high, output should be jney

1sting biﬂaﬁr_vdi:e stored in
the register or in othey words

increases the value stored ip the regigtor
binary incrementer |y’ refers to the stor
register which needs to he

by 1. For any n-bit

age capacity of the
incremented by

1. So we require
n’ number of half adders . Thus, in cage of 3 bit binary
incrementer we require 3 half adders,
A2 Al LS
Half Half Half
Adder Adder Adder
C S C S C S
RS2 51 SO
The ha)f adders are connected one after the other , a8 it hag 2
Wputs and 2 outpiits » 80 for the LSB ( least significant bit)
adder oy

the right most half adder is given 1 as direct
first bit of the register

N Inpg( first input) and A0 which is the
e nput) , so we get the two output : sum (S0) and carry

(seconq

55
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8.(a) Design a combinational circuit to « o
: numbers A =(AsAsA1A0) and B = (BaBaBiBo) are quy|
with the help of gates, Output should be indicatoq by
X. Output line X should be high if A = .

Ans. A=AsAsA) Ao and B = Ba B2 BiBo be the two 4. bit Numbepg
to be compared.

1)  Examine the two most significant bits (Ay and By) If ApB,
then A > B if Ay < Ba then A < B, |t As = By, no decision can
be made regarding the relative magnitudes of the {wo
numbers and next pair of bits (As and By) must be examined,

2) If As=R; and Ax>B,, then A>RB, if As=By and A2<B;y then A<B,
If Ae=By, no decision can he made regarding tho relative

magnitudes of the twq numbers and next pair of bitg (A, and
B1) must be examined,

3) If As=B;,A.=B, and Ai>B,, thep A>B, I A;;:H;,_A;,:Bz and
A1<Bi then A<p A A=B, no conclugion can y

Y. gty e et be drawn
regarding the relatiye magnitudes of two Numberg and the
LSBs (Ao and Bo) must he examined,

4 If As‘—'Ba.AFB:I.AFBi
and Ao>Bo , then A > B, if As=RB;, Ag=B,,

A=R
then A<B. If Ap = Bo, then A=R =81 and Ao<Bg
I the digits are squalii ¢ As=By=0or Ay= By = 1) then

X =B+ AB = Doy
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=
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Highest Priorty

8-to-3 bit priority encoder

“0”) inputs and provides a 3-bit code of the hi

which has eight active LOW (logic
ghest ranked

SN

58

input at its output. :
The truth table for a 8-to-3 bit priority encoder is given as:
Digital Inputs Binary Output

Ds D¢ | Ds | De [ Ds | D2 D1 | Do | Q2 Q| Q

0 0 0 0f 0 0 0 1 0 0 0

0 0| 0| O[O0 | 1] X 0 0_]:l

0 |o [0 |WFo1[X[X] 0 [1]o0

0 Ol [+0. TP | X |+X-]:X 0 i 1

0 0|0 [ lpisX | X | X [ X 1 01 o0
TR B A AP B D N T
=0 1§ 2. 60 B el D 6o n o €8 00 €8 P 1 ] 0
1 XX eXa X gl Xl xslax 1 - :

P e T

i
i
i
1
|
_l
!




| -;Z(ﬁeﬁxtﬁnnli +ﬁuﬁ4&
”qQo Wﬂ(ﬂlﬂnﬂﬂﬁinﬂ

lr:p“tput @
' - Q=I23,67)

f Q=2DrDsDsD,
e

Output Q2

Q12—2{456’F) %f}t

,W;g%
Q:=X (D~ ﬁﬁﬁnﬂg'*'ﬁ ﬁﬁD5+ﬁ1Ds+DT)

Q= 2( Di+ Ds-l- B§+ D7)

In practice thﬁae zero inputs would be ignored allowing the
implementation of ’the final Boolean expression for the
outputs of the 8-to-3 priority encoder. We can constructed a

simple encoder from the expression above using individual
OR gates as follows.

Digital Encoder using Logic Gates
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9.(a) Compare the n
Microprocessor and Mlc"wo
Ans.  Difference Between gxk
Microcontroller - 5 JMI cfﬂcon
Microprocessor & B
L is the heart of
Micro < the heart o Micr° o i m
processor is the i ‘:ﬁh.embédded gystem.

Computer system.

I

It is only a processor, SO

memory and /O components

need to be connected extErnaHyf R

nx,_

Memory and L/O has 0% “be |
connected externally, f_\_sa the '.i"

s

circuit becomes large.

functio?

Controller has
T alnng WIth lnternal

d /0 components.

e already |
internal

You can't use it mcompact
systems . & &

1 You can use 1

it in compact

systems.

Cost of the entlre system is
high 5 ;

Cost of the entire system is low

Due to extern'aI cnmﬁﬁhents,
the total power consumption 18
high. Therefore, it is not ideal
for the devices running on
stored power like batteries.

As external components are
low, total power consumption is
less. So it can be used with
devices running on stored
power like batteries.

' Most of the microprocessors do

~ B

Most of the microcontrollers




1]

Microprocessor

Basic Electronics
Microcontroller

Wﬁ power saving featureg,

#.;_ - L]
it is mainly used in persona]

wmputers.

offer POWer-saving mode,

—

It is *Emed mainly in a washing
machine, MP3 players, and
embedded systems.

"Microprocessor has a smaller

number of registers, so more
operations are memory-based.

Microcontroller “has  more

register. Hence the programs
are easier to write.

Microprocessors are based on
Von Neumann model

e

Micro controllers are based on
Harvard architecture

It is a central processing unit

on a single silicon-based
integrated chip.

| peripherals.

It if<g ~byproduct of the
development of microprocessors
with a CPU along with other

It has no RAM, ROM, Input-
Output units, timers, and other
peripherals on the chip.

| Tt has a.CPU along with RAM.,

'HO_M, and other peripherals
embedded on a single chip.

It uses an external bus to
mterface to RAM, ROM, and
other peripherals.

It uses an internal controlling
bus.

Microprocessor-based systems
can run at a very high speed
because of the technology
involved.

Microcontroller based systems
run up to 200MHz or more
depending on the architecture.

It's used for general purpose
applications that allow you to
handle loads of data.

It's used for application-specific
systems.

Is complex and expensive,
with a large number of

It's simple and inexpensive
with less number of

Instructions to process.

instructions to process,

E) Draw the input-output and transfer characteristics of

CE amplifier.
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~ emitter.

the Collector current (Ic) and the

he output is betw

lnpﬁt characteristic ~ the variation of the g:” current (Iy)
with the base-emitter voltage (Vi) !:;f o

Output

characteristic —
the variation of
the collector

the emitter wiile

current (Ie)
with the
collector-

emitter voltage

(V)

It is observed that the output charact
by the input characteristics. ‘Hence,
changes with the base current. Let's
help of a circuit diagram shown bgloW:

eristics are controlled
the collector current
gtudy them with the

Input characteristic L/pA
, 4
To study input

characteristics, @ curve i8
plotted between the base. %0 || V= 100V
current (Ig) and the base- ~ 80—

emitter voltage (Vee) to go /
study the input

characteristics ~ of  the
junction transistor in CE 20—

configuration.  The  Loh gl Lo by
collector-emitter voltage 6 0.8 1.

(Ves) is kept at a fixed value to study the relation between In
and Vee. An increase in the value of Vcg appears as an
increase in the value of Vep

Qutput characteristic

To study the output characteristics,

4.0_

Plot a curve is between
collector-emitter voltage
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i' Current Amphﬁcatmn Factoriﬁ) is the ratio of change in the
‘ collector current (Ic)to the eghnge in base current (Ig) when
i the cnllector-emitté_f voltage (Vce) is kept constant. Also, the

Bt oo in an adRaggedte. Now, the smsll signal cuzmers
gain is - A
Jorm,, g L0 AlB)VCE

qﬂhm
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