CMR
INST

ITUTE OF

TECHNOLOGY

Roll No

A\
C“:‘Zl\ INSTITUTE OF

CMR TECHNOLOGY

Internal Assessment Test - 11

Sub:

Basic Electronics and Communication Engineering

Code:

21ELN14

Date:

31/03/22, 8.30 AM

Duration:

Max Marks:

90 mins

50

Sem:

| SEC:

1,JK,L,M,N,O

Answer Any FIVE FULL Questions

Marks OBE

CO |RBT

respectto B. D1 and D2 will conduct and D3 and
D4 will not conduct

- Onnegative half cycles. point B will be positive
withrespectto A, D3 and D4 will conduct and D1
and D2 will not conduct.

- The current is routed through the load in the same
direction on successive half cycles.

T1 secondary
voltage

- Similar to bi-phase rectifier, the switching action of
the two diodes results in a pulsating output voltage
being developed across (RL)

Voltage across
R, without £1
present

- The peak voltage is approximately 16.3V (1. 17V
less the 0.7V forward threshold voltage)

Voltage across
R with C1
present

*

(a)

+

[b)

—~
= a

With neat circuit diagram and waveforms explain the working of bridge rectifier.

OPERATION OF BRIDGE RECTIFIER

- On positive half cycles, point A will be positive with

™
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of diode

before.

on

UThesecondary winding provides 12V r.m.s.
(approximately 17V peak) and has a turns ratio of 20:1, as

alternate  half-cycles. This

UMainsvoltage (240V) is applied to the primary of a step-
down transformer (T1).

WHAT IS A BRIDGE RECTIFIER?

UAn alternative to the use of the bi-phase circuit is that of

using a four-diode bridge rectifier in which opposite pairs
conduct
arrangement avoids the need to have two separate
secondary windings.

Sketch the circuit of each of the following based on the use of operational amplifiers

(a) Comparator (b) a Differentiator (c) an Integrator (d) Inverting Amplifier.
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[ Comparators:

[ The output voltage produced by the operational
amplifier will rise to the maximum possible value (equal
to the positive supply rail voltage) whenever the voltage
present at the non-inverting input exceeds that present
attheinvertinginput.

] Qutput voltage produced by the op-amp will fall to the
minimum possible value whenever the voltage present
at the inverting input exceeds that present at the non-
inverting input.

v, o—— -

v, o—r|+

Figure 8.17 A comparator

I Differentiators:
[ Adifferentiator produces an output voltage thatis

equivalent to the rate of change of its input.

L] This simply means thatifthe inputvoltage remains

constant(i.e. ifitisn’tchanging) the outputalso remains
constant.

] Thefaster theinputvoltage changes the greater will the

outputhe.
L] In mathematics this is equivalent to the differential
function. .
c
I >
Vi Vour
o O

‘igure 8.13 A differentiator

Timg, {

Figure 8.18 Typical input and output waveforms
for a comparator

Input voltage, V,,

0 Time, ¢
Output voltage, Ve,
0 Time, ¢
Figure 8.14 Typical input and output waveforms
for a differentiator




) Integrators:

[ This circuit provides the opposite function to that of a
differentiator (see earlier) in thatits outputis equivalentto the
areaunder the graph of the inputfunction ratherthan its rate of

change.

[ Ifthe inputvoltage remains constant (and is other than 0 V) the
outputvoltage willramp up ordown accordingto the polarity of

Inpu woltage, Vi,

. Output voltage, Vi,
theinput.
) Thelongertheinputvoltage remains ata particularvalue the
larger the value of outputvoltage (of either polarity) willbe 07%% Time,
produced.
c Figure 8.16 Typical input and output waveforms
VIN VGUT

Figure 8.15 An integrator

Operational amplifier configurations

e Invertingamplifier

v

out

0 Circuit consists of an op-amp and three resistors.

o The positive (+) input to the op-amp is grounded through
R,.

0 The negative (-) input is connected to the input signal (via
R,) and also to the feedback signal from the output (via R;).

A. List and explain conditions for sustained oscillations. Determine the frequency of
oscillation of a three-stage ladder network in which C=20 nF and R=15 kQ.
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Conditions for oscillations

a) the feedback must be positive (i.e. the signal fed back must arrive back in-
phase with the signalat the input);

b) the overall loop voltage gain must be greater than 1 (i.e. the amplifier’s gain
must be sufficient to overcome the losses associated with any frequency
selective feedback network).

* To create an oscillator we simply need an amplifier with sufficient gain to
overcomethe losses of the networkthat provide positive feedback.

+ Assuming that the amplifier provides 180° phase shift, the frequency of
oscillation will be that at which there is 180° phase shift in the feedback
network.

* A number of circuits can be used to provide 180° phase shift, one of the
simplestbeingathree-stage C—R ladder networkthatwe shallsee now.

Ladder network oscillator

* Determinethefrequency of oscillation of a three-stage ladder network
oscillator in which C=10nF and R =10 kQ.

Using
£ 1
2nx J6CR

gives
. 1
6.28x2.45x10x109 x10x10?

from which
1 104

- = =647 Hz
6.28x2.45x10* 15.386

B. With relevant equations and diagram explain the concept of negative feedback.
Negative feedback
#» Negative feedback used to precisely control the gain, reduce distortion and improve
bandwidth.
#»The gain can be reduced to a manageable value by feeding back a small proportion of
the output.
#» The amount of feedback determines the overall (or closed-loop) gain.

» Negative feedback has the effect of reducing the overall gain of the circuit
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Block diagram of an Amplifier with Negative
Feedback 6=y

# By applying Kirchhoff’s Voltage Law

o 0 Ve=Vi-pVo=0
Inpt mml ”’_"':" Amgier outpit Ot )
") " s W | ) Vs=Vi+BVo
- +
—( Vo
A=
v
Vﬂ = AV:
./
TV ARY,
- A
1+Ap

#Therefore, the overall gain with negative feedback applied
will be less than the gain without feedback.

Define the following terms: Multipath, Constructive and destructive interference,
Coherence time, Coherence bandwidth, Delay spread.

Multipath and Fading

* As a result of reflections, rays can take several different paths from the
transmitter to the receiver. This phenomenon is known as multipath.

* At the receiver, the incoming rays can add together in different ways, which
are shown 1n figure below.

+ If the peaks of the incoming rays coincide then they reinforce each other, a
situation known as comnstructive interference.

* peaks of one ray coincide with the troughs of another, the result is
destructive interference, in which the rays cancel.

* Destructive interference can make the received signal power drop to a very
low level, a situation known as fading.

time, Tc which can be estimated as follows:

1
TC = =
fp
Here f, is the mobile’s Doppler frequency:
v
f D= Efc

swhere f_ is the carrier frequency, v is the speed of the mobile and c is the speed of light (3 x
108 ms™)

*The amplitude and phase of the received SIgnal vary over a frequency scale called the

PR B R e Py B 1001 1 s 1 ~o

* The amplitude and phase of the received signal vary over a timescale called the coherence
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*If the carrier frequency changes, then the wavelength of the radio signal chang

This also makes the interference pattern change between constructive and
destructive

*The amplitude and phase of the received signal vary over a frequency s«

called the coherence bandwidth, B, which can be estimated as follows:

B,=-

r
Here, r is the delay spread of the radio channel

A. Draw the schematic diagram of a cellular telephone system and define its basic
components

Cellular Telephone System

A cellular system comprises the
following basic components:
* Mobile Station (MS)
— This is the mobile handset.
* Cell

— A basic geographical unit of a
cellular communication system
* Base Station (BS)

— Each cell contain an antenna, which
is controlled by a small office.

* Mobile Switching Center (MSC)

— Each BS is controlled by a switching Stsgg:zry
office, called MSC.

Mobile Switching
Center
(MSC)

Public Switched
Telephone Network
(PSTN)
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B. Define the following terms with respect to GSM system: Mobile Station (MS), Base
Station Subsystem (BSS), Network & Switching System (NSS)
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GSM System Architecture

O It consists of three major subsystemsthatinteract with each other and with the
subscribersthroughspecified network interfaces. The three subsystemsare as follows:

* Mobile station (MS)

* Basestation subsystem (BSS)

* Network and switching subsystem (NSS)

[ Mobile Station (MS): The MS consists of the physical equipmentused by the subscriber to
access a mobile network for offered telecommunicationservices. Functionally, the MS
includes a Mobile Terminal (MT) and, dependingon the services it can support, various
Terminal Equipment(TE), and combinations of TE and Terminal Adaptor (TA) functions
(the TA acts as a gateway betweenthe TE and the MT).

[ a MS contains the Mobile equipment (ME) and SubscriberIdentity Module (SIM),

[ An MS can be identified as the International Mobile Equipment Identity (IMEI), the
International Mobile Subscriberldentity (IMSI) which is stored in SIM and the ISDN
number

* Base Station Subsystem (BSS): The BSS is the physical equipment that
provides radio coverage to prescribed geographical areas, known as the
cells. It contains equipment required to communicate with the MS.

* a BSS consists of a control function carried out by the base station
controller (BSC) and a transmitting function performed by the BTS.

* The BTS contains the Transcoder Rate Adapter Unit (TRAU).

* Network and Switching Subsystem (NSS): The NSS includes the main
switching functions of GSM, databases required for the subscribers,
and mobility management. Its main role is to manage the
communications between GSM and other network users. Subscriber
information relevant to provisioning of services is kept in the home
location register (HLR). The other database in the OSS is the visitor
location register (VLR).

Explain the optical fiber communication system with a block diagram.

OPTICAL FIBER COMMUNICATION

- Fiber-optic communication is a method of transmitting information from one
place to another by sending over light as carrier through an optical fiber.

Input : Cutput )
OE source b channel o —_—vwope| Repeater g o isadchannel (e OE deteclor
| o coupler | ! | Pas coupler L
N

Vo |
e @) t

.
r— -
- Receiver
™ Optical fibres -

Information channel

A\

"\._.

Transmitler

Information
input
* \oice
= Video
*Data

Information
output
* Vipice
* Video
*Data

Fig. 10.15 Generalized configuration of a fiber-optic communication system

Blocks of the fiber opticcommunication system
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* Informationinput :

Q Informationis in several physical forms for e.g voice, video and data.
UTransduceris required to convert the physical signal to electrical signal
UExample: microphone converts the sound signal to electrical signal

Qin situations where the fiber-optic link forms a part of a larger system, the information
input is normally in electrical form

* Transmitter(Modulator):

* i) convertsthe electrical signal to proper form ii) impresses the signal onto EM
wave(carrier) generated by optoelectronic source

* Modulation can be achieved by analog /digital signal.

* Analogsignal varies continuously and reproduces form of information input, for digital
modulation, signal is obtained in discrete form

* thelinearity needed for analog modulation therefore, analog fiber-optic systemsare
limited to shorter distances and lower bandwidths.

Optoelectronic source:

* This generates the em wave in optical range (near the IR range of spectrum)
* This em wave(light )acts as a carrier.

* Common sources for fiber-optic communication are the light-emitting diode
(LED) and the injection laser diode (ILD).

* Important properties of sources: compact, light weight.moderate power
dissipation and easy to modulate.

¢ LEDs and laser diodes which emit frequencies that are less attenuated while
propagating through optical fibers

* Channel Coupler : It collects light signal from the optoelectronic source and
sends it efficiently to the optical fiber cable.

* Coupling losses may be large due to Fresnel reflection and limited light
gathering capacity of the couplers.

* Several designs are used.

~ STRENGTH MEMBER
CLADDING

L

* Fiber-optic Information Channel OUTER JACKET =

* This is a path between the transmitter and receiver.

* In an optical system, channel means the optic cable consisting of single or
bundle of fibers madeup of thin strand of ultra pure glass designed to
transmit the optical signals from optical source to optical detector

* it consists of two main regions: (i) a solid cylindrical region of diameter 8-
100 pm Called the core and (ii) a coaxial cylindrical region of diameter
normally 125 cm called the cladding.

* The information channel should have low attenuation for the frequencies
being transmitted through it and a large light gathering capacity.

* The channel must have low dispersion in both time and frequency domains,
because dispersion causes distortion of the propagating signals.

Draw the block diagram showing the basic elements of a satellite communication system
and briefly explain them.
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Satellite communication

* Basic elements of the Satellite communication system

Satellite

\:lZBL—E The basic elements of a satellite
Uplink Downlink -
o /\/‘ \/\:" e communication system are:

=  User

* Satellite

* TerrestrialNetwork
* Earth Station

Antenna Antenna

Earth station Earth station

Example of uplink /downlink frequencyused:
Cband-6/4 GHz

Terrestrial Terrestrial
systemn system

I Higherfreg for uplinkand lowerfreg for

User User downlink.

Frequenciesare different to avoid interference

Description of the elements of the Satellite communication

» User: The user generates baseband signal that proceeds through a terrestrial
network and transmitted to the satellite from earth station.

» Satellite : Repeater in space, receives the Rf modulated carrier from all earth
stations in the uplink and amplifies before sending in the downlink. To avoid
interference, downlink and uplink frequency spectrums should be separate
and different.

* Terrestrial network: This is a network on ground which carries the signal from
user to earth station. It can be a telephone switch or a dedicated link between
the user and the earth station.

« Earth station: It is a radio station located on earth, that sends /receives the
signals from satellites. It governs all the transmission

Explain the following with the help of waveforms. (i) PAM (ii))PWM (iii)PPM (iv) PCM

Pulse Amplitude Modulation(PAM)

O PAM is the simplest form of pulse
modulation

dIn PAM , the signal is sampled at o RE
regular intervals, and each sample is
made proportional to the amplitude ) .
of the signal at the instant sampling. Yo

O The ability to wuse constant-
amplitude pulses is a major ,
advantage of pulse modulation Fig ) Sonpe ad ok it o gl PA ) Moo of A
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Pulse width or Pulse duration
modulation(PWMor PDM)

Starting time and amplitude of the pulse
are constant but the width or duration of
each pulse is made proportional to the
instantaneous value of analog signal

Disadvantage

Pulses are of varying width and hence of
varying power content.

dThe transmitter must be powerful to
handle the maximum width pulses

Fig, 68 PV

Pulse Position Modulation (PPM)

Analog
signal’
JAmplitude and width of the pulses are /\
constant but the position of each pulse t
in relation to the position of the
reference pulse is varied according to
the instantaneous sampled value of the

modulating signal j |-| |-| l-l I-Etsc

dCompared to PWM, PPM has an
advantage of requiring constant
transmitting power output

dDisadvantage of depending upon
transmitter receiver synchronization

Pulse Position Modulation (PPM)

Pulse Code Pulse Code Modulation
Modulation(PCM)

WA digital process in which the message
is sampled and rounded off to the
nearest value of a finite set of allowable
values

The rounded off values are coded

- Quantization
QPCM generator produces a series of Sampling l

numbers or digits

UEach of these digits in binary code 10t
represents the amplitude of the signal Encoding
sample at that instant.

USignals are transmitted as binary code




