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CHAPTER ONE

i INIRODUCTION

This project i3 on design ard construstion of FM seueiver

L
s

eyueney rare of 87,5 ML

e

LOR.0 M,
ACEW receiver selects and recovers the original messag

sigrasds thut armive o the noeivivg antenns, Prefiminary processing |

the voltage leve! of the received wealk sipnal, The recovery of the o srinal messape volves
# 4
demsstulation, which s an opposite operation 1o tha al the rmumitter
What motivates me s di s project is g nowsdnys, thers are muny M radio stdions

sompirg with o olden duvs, Therefore, there 15 4 need 1o produs efficiont radio reoeiver, One of

the advaniages of UM receiver is that i bas high sigsal - 1o - nolse

Y

aroplitude Bmiters, which remove amplitude varistions caused by 1

The principle of operation of FM receiver is based on the converst

frequency 1o o sigoal to g single INTERMEATE FREGUENOY

H

amphifier chrouils operate with rsdmum stability, selectivily and sensit

.

eeity. Pigare 1 shosws the Block

diagran of FM radio reveiver for brondoasting.
The RE anphifier sefects and soplifiers the reguired fegueney band signal from the various

sigrtals interoupted by the antenna. The amplified BT signad is cow

Do the mput of o omiser slage,

which heats which beats together two frequency signads, A mixe it e denipned Gt 8 oan

conveniently combine two radin frequencios - Cne fed joto it by

<R
o

fooal oszillator, The first bipant o the mixer is the smplifier |

&, while the othey

input B frommes Jocad oaciliator signal of frequenny FLEO,



The fuoal use iator

stor 1w oan 1 ox

varying the capacitance of 1s capacitor, In fact, the tning capas

spactor of the inpul vircalt so that the differen

s abveay Y5 sapstant,

The output of the miner s the som and difference signals of

o the

P amphifier is, thuso selent the difference frequency sigm

fir brww gz the Intermaedinte Proguescy (P 1 s also the foels

stgnal further, The IF is hopt vomsbos by y gang - tuning the local «
#

joual oacillaior frequency is preferably chosen to be higher than

relative tuming. The fanction of the Haiter i (o remove sl amplis

I wgnnl which maght huee Crept bo the PM aignal. T

fus renuval

?‘f N

CRRLRES L 04

Hoar b

This mudio

which roprodus

H

[EERAUNNNRIY Aorovee

whose frequency o'

demodulation. The detectur carries oul the cunverging of the

L% =,

o sgnal s amphified by the Awlio - Feguency {41 4

i the frequeney of the selecied signal and osclil

PR

ar it

o armpiitnde variati

i amplifior 1w amphify

el the B wroplifier,

wanys {oaused

Dictector

GRAR OF AN P RECEIVER.

AF

Araplifisr

il

cittatur s ganged with

thae IF

The

jueney fur the marrower

by nodsey from

G 1S BOCE BREY




L2 AIMS AND OBJECTIVES

Fhe sims and shjective of this project i to desiyn and o

S NP S
B recelver wil s

Feguency tange of 87,5 MEL 101080 ML, which i able 1o 5

reguined radio station (reguency

band} out of the numerows wodubned curriers reachi nng antenns, snd o convert the selectod modubsed

RE sigral o AT signal

A pood receiver should be alde W select el the desived «

snd yegect Cwell” any wnwanied

o gonst

i this projet, Tiouk berabion sy parametsy

These parameters lnolade sersiivity, selectivity, output ponwer, aid aency tange of operation,

b, LRRATERLS

of repraduction, relinbility of operation, power consumption, durab sty and simpliclty of controd.

rrechr s communicalion system extracts and processes the desired signal from the various

stgnnds received o the channe] cutrmy, The crocessing function insludes conversion of the selecied
; 2

s

sigral to a Bem saitable for the culput tansducer, This includes o vor demodulstion and

arplication {of voltage andfor pasver if the recsived signal is lov

b

¥ be necrasary or desired to

defay the reveived sigral

1.3 LITERATURE BEVIEYW

dopmendt of civilation as we know 8 oday s

sbility to exchangs

nferomtion and Weas by the watural sense of sight and hearing, wmd by the written word using some

foras of acvepled languugs or cude. From the very beginning, nuw hss oons robed for moans of

passing iformation bevond the normal range of human vision an

with such methods as Indian anoke 5 signais, beacon Gres, sewmonbore

X

in cleetrionl enginsering lenms, convnunization refers 10 semlinmg processing and reception of

4 EEL

informetion using electrioal means, The information or moossags o b send processed and reseived (e

s



tobe communicated Y may ke different forms 1 may be voh

o wriien message, electyical

signal ele,

A comwnunicstion systen b therelore g techpigoe or o

1t hat i used fo send, provess and

recetve messages. This may fake the form of telephone petveork, radio Boks, sotellile and

amongst tibers,.

.

The existence of radio wave wis predictad ong before i w
ping

sruaily disuoversd,

g

The prediction was wade in 1864 by James elack Magwedl (18311

33, the grest Enghsh mathemationd

i REE, » Geormpn physicist Hutnrich Heoath (1857 1894 dom

waves actundly di exdst and

In 1871 ~ 1437 on Pughish physioist Proest Rotherford

Tnglish mun Over Lodye (1831 — 1940) developed the basic prisgiple uf tuning but

the most succssslul of all the radio ploneors

19375 an badian who wont

to Englend s owork, Marcontwas the Bther of radio communios 3 1870 he took ow bus fed patent

¥,

904, the Tirst vacuwm tabe was maude by Joha Amds

o)
-

o)
\ &

slecirion enginger, This wbe was diode tha had vwo eleotnual parts In 1906 wr Ameriosn inventor Leg

Do forest {1873 - 1961 added o third part fo Floming's vaouum

by

The new vacuury tube was called

afriode o audio, i was mueh Bhe vacuuny sbe vsed todny

I

The first fransnsission on radio broadonst was hewrd on d The mdio operaior

Jing then vame the

<~

on ship at seo suddenly heard 8 yuw speaking then a wo
wipd “3 you have heard this progeamss, write o 1A Fessender

The above gread men and their sespeetive efforts ware o come abowd how signal cms be

prangiitted in g comppuniontions sysiers osing dovices known a nitier,




The srwdn Fanction of @ fransmitier

rskio fragueney (REY power for vadis

rs

3 bigh froquency carrler with te message signal

As carly as 1900 Murcond reloased the o

sigalivg. For him Pleming desipred o

e

sHa

Ped

Before 1205, o fow mdividuals suspected that single fre

mvight have adventages i rudio

framsrnittor, whose powsy diffused

WOT

Thres finos of resewrch

power conbneols wave generatuesy improvement of park framand

geaserator i proshucs
fregueney gonerator
The fivst high - power, continaous -

ATER

pawey iriode generaiors

Y v Compnunies

ion by the fransmitiing

park transyeitier that for the frst thme obismed He g

ftage from g high volnge we mansformer vather than an bulus

cosrmmnucaiien over the mter
sviy g substantial range

’ 4
¢ psrsued i the neyt degad

raciv freguuney power wul i

swave iransiniiic

gloctrie technigues of gensrating radio freguency

doveloped betwesn 1915

s nodaiating

a7

Jyat iy
533239053

5 process ineludes

for guse of radiatig mal for other p
ced for more grester rananitter power iy transationti

31513 g\

sudd waves sadinted by sk

N

he poad of high -

sk

: development of aliernaior {a.g

. ¥ ¥

e develpny

B wrn osoibinior as g mdio

b gvatiable ahout 193 Al of these

WV W siaily figh

;o n;‘wl‘f,wkgwl Y

Noeaw

5 opwd 1925,

Public nebio bogan in November 1920 when stution KDEA b Pilcchburgh Penraylvania,

giorns of presidentind clection.
i i ohviows that ¢

further developments in electronios technolopy,

throupgh i

ather the end of communication belng In &

He developrurd of beller, faster and e ©

sht, the war has just begun, With

e barrieors are exgesiod o be brokes or sunmounied

13053 BYRICINS,
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Chapter three ¢

Chapter twa discusaes the busie reyuirements ol teleconmunivas
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srd Lierature review

sodhdation, Frequeney Deviation and carrior ow g, construction
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CHAPTER TWO

RYSTEM DESION

BASIC REQUIREMENTS OF TELECOMMUNICATION BYRTEM

mal nformation energy most be comva o sdectvical fvm o

“ry
ooy
=
&5
Yo
mo}
S&
et
w
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s
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o
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e

B8

provduce elecironic nformation sigmd cidled BASE BARND SIGH 2 s achiove by o suitable

FTRANSUCER bnovon us INPUT TRAMSDUCER (Micropho

The base buwd signal v now pussed fo the destination by a Hae Hok, with the encrpy fraveling s

@ speed approaching thm of hght (3.0 » (0 oy 53, and ad the des

OUTPUT TRANSDUCER convarts the base hand signad bael | aginal energy form as shown i

fig. 2.0, Amplhifiers oy be needed af epproprugz pobnt in the sysien to orense the strength of e base

bard signal i acceplable values,

For a radio system, o TRANEMITTER bs roguired ot the sourse 1o send the sigaal v the radis

fik {Wirelesst and o RECEIVER §s required af the destinetion 1o recover the siguesl before applving # o

the cutpot ransducer (oud speaker) as shown w g, 2.1

Input  Hinput ouipal g
e asra Transduce Transsiiie

Channed I Bocgbwer © T ransducer Message
4

?
i

bMossage Transmiied Regrived i
Ssgm% Signal Stgnal Sigral

"""""""{,Mq....... e “\%

m"’\";w-!\\-<-xx-<\-<%

¥ig. 2.1 SIMPLE BLOCK DIAGRAM OF A COMMUNICATION SYSTER,




For succesaful travandssion and reception of wielligonee ¢ Vows, Music, o §
Pk wWanve, {wo procesies are easential
{1} Modulation {5 Premodulation.

apeech and music o Lo, are sen thousads of kilomelers ¢ i ransioiiter. The scene

w front of o Television comeral is ulse semt iy htlometers away o vicwsrs, Similarfy 1 moon praxhe

or Yenus probe cherking #s environmuays, sends the infornnation 1 smdlions of kilonwiens

k3

through space W receivers on eanth, ol these o

~ A ey ey
ses, thy

1 freguency radio wave, The

miatligencs Lo sipht, sound ur uther duta colleeted by the il on the radis wave and is

carviad along with # (0 the deatination,

MODULATION B the process of combining the ow - wy signal with o very high -

frequency radin wave called carrier seave, the resulis and wave i ool

HODULATED CAaRRIER

WAVE. This job is done at the bunsniiting station

DEMODULATION s the provess of separating or recoverh st from the modubied

h eyt wiinirEe LE sav vegend 2 wsw A R P, o
LHITICT wave. 1135 sl the o b4 ‘*Jiw!it, of izwdumimz (AR N I a.{ imau at the a,gi&ii%‘ Ty
“r k4 s

22 WHAT IS CARRIER WAVE?

it i a high - frequency Undamped radin wave prodused by - hreguency ascitlators,

o

As seen From Ag. 0.7, the output of these uscitlators is Hrs anplified s

en passed on 1o an antoona.

Thus antenna vadiates oul these bighs ~ & eonny {elsclrommmetic ) w

o5 nto spuce. These waves b

vonstant amplitude end travel with the velosity of liyh. They are naudible Ly by themselves they cannot

woducs wry sound in the loudspeaker ufa receiver, As their FuaE Shu
’ i

s, thelr ob i o cary the g

{sudio or video} fom transmitting sislion o the regnivi rg slation,

subang wave is oalled

MUDULATED carrier wave,

&




BE Power

Hator Amplid

T3 RADIO FREQUEMNCY SPECTRUM

Rashio freguencios used by different communivation aystom ou

ard from very fow

Frogquencies 1o extra high frequencies as tabadated below shos

AT
(AR

N N B .o
b auromwym ablweviations,
b




- Freguonsy Band

330 RHZ

Yery low froquency (VL)

306 - 3000 K17,

30 300 M

Low frequaney (LF) or Long

WO , H 15%’,}

Medinm Froqueney (ME} or

Modium Wave (W)

o radio, direction

ng, commeroind AM

st broadessting, coast-

avd copunanicatinn,

High frequency (HEFY or shon

wave (5%

phone, fBesimile

sarmnuneslions witl
serahins, ship-1o-00us

CORETUNICRLIONS,

AMAEW

Yery high Beguency {VHE)

30y 30N RS

tHira High Freguency (UHF)

smupioations, altimelers,

pational akds,

Fairs High Frequeney (BHE)

1y

eorynynicalion. Badar,

ve fink, Land mobile

sitrond service, Padar

e
Pty

vy, 2.6

aysie




gl wave pan be reprosented i teras of frequency (6 for Wavelength (A) H the radio

PN

wave ansmis at o veloody of ¥V mdsec. tough the chaoel, thon the relationship betoeen ¥, Vand &

ey

A B e b

S

4
]

The wavelength

veavelength doubles the feguuney, anmd vice - versa,

A radio wave iy alloeated scovrding o one of the freque s shown i Table,

24 MEEDFOR MODULATION

Aovetines, boglawrs guestion the meeessily of musdolation Le. using a carriey wave to

Carry the low ~ ffeguency sipnad from ong ploce 1o another, Why md ansnat the signals direetly and

save: it dot of leotharation? Unfirtunaivly, there are three maln hosdles b the process of such direst

ransmizsion of audio-fegueney sipnal

> pekwtively short rangs.

v
JReeey
e’
g
oo
b
b

2ok
e
by
bl

setly, mudual nler oo

{2y Hevery body sturted transnsiting these low Geguengy

RELYS

will yender all of thew ineffe

ahosut 7akm as

o~
L
N

size of antennay seguivad for thelr effiviont rmdintion would b

explain below

For efficient radiation of signal, the minkm hagih of an astenna i one-quarter waselength

a ey . ; . N et .
(a4 The autenns lenpth Lois conpected with the eguenuy of the signal wave by the relatinn



signals

distanves through space with the help of o high freg

reasonably sized antenng and produce no inforforense with othe

e
L5

. . ~ofi g ..
Lo T3 s 10 D metre, Fur transmitting an audio signel of £

- gy ot o s
L= 78 VMY = 75, O00m = 73k,

In view of this mmense stze of entonna fongth, @1

direutly into space.

L NN

Henoe, the solution Bes o modulation, which enables o io ency aignal to travel very large

A

s CRrTRr waves need

b5t

rating in the same arcs

o addition, wodulntion proess s enployed i commu s systoms for the following

od through o single channel

bl

¢ tha soveral messapes can be trmsy
To overvome Dyuiproent Hmitations e.g size and weigly,

To pradocs noise and interference, purticolardy st e feges

Lo urnigue feguensy band G avobl

For channe! Assignment: cach messge signal s tranaoi

s up with each other signals. This is why {or example,

withiin s coverugs aren without interforence Fom anoth

MOBULATION

AT D I TR AL
wid with a rudin § LUy Uxi ‘3

carrier wave, The AV signal s ulao enlled o modulsting wove amd the reauliant wave presfuced b valled

menbntated wave,

signal

Drsring mmdolation, sonme charscieriatio of the carrivr wave b varied in thne with the ndulnting

and is esonplished by combining the twe.

[



METHIOUS OF MUODLULATION

The nathematical expression s o sionsoidal cartier wave i

Covisusly, the wavelorm can be varied by any uf 4 Dllowing Cprmelers:

i Fo - the amplitude 2 Pothe freguency, 3 phase,

Accordingly, there are theee types of sine-wave nusdulations ke

i Arpphivde Modulation (AN

There, the informativn or AP sigaal changes the amphitude of the sarrier wave withou
changing iy Fegueney or phase.

2. Frequency Modulstion (P

{33 thyae

camg, the information sigrat changes the Frogueney of the varrler wave without changing

s amplitude ot pluse.,

Lt

. Fhase Modulation (FM)
there, the mfbrmation signal changes te phass of the carrier wave withouot of hoanging is other

{0 parametar,

%

[
e

FREQUENCY MODULATION

Asthe samse shoows, uy this modubtion, afthe carrier that is

changed sd nol s amplitade,

L%

we ot of changes w Foegueney i determined by the ur

T

vy

stitude of the wodulating signal

whereas rate of change s deternined by the feguency of the mod
mformation (or idelligence) s carried as variations in #s fequency, Friop

woreases as the signal amplitede inoreases but decrenses as the sl

Tad




Bighest frequeney when the signal amplitode s ot is masimum posiive value, and is of s lowest

frequency when signasl amplitude bus omainam negive el When sigval ampiitude B zero, the

currier frequency s gt i3 normel frecuency £,

Fariey fevyrernttorent gepeicnd € criurngnd fiugn rasyftpes gud {x BERENT
PO anponiant pomts abool e noluo of Hoguency s

Mvest

Fhe wmount of frequency deviation (or slufl or variniont d 1 ihe ampditude (Lowdnes:

-y
Py
A

of the sudio sinwl Louder the sound, proster the fie siubionn il Ve — versae.
g

-

o resird

However, for the purposes of PR broadeasts, 3 has been i

{‘.

natonatly sprees

sk ymemn deviation to TSR on each side ol the se

&
e
=
=
fosd
"~
-
e

ALY foar sennvads of FOLEXEEERANE

Somnds of fesser Joudness are pornsiied prog ey lens freguency deviation,

{8 The rate of fegueney devistion depeuds va the signal i

2.3 FREQUEMNCY BEVIATION AND CARRIER SWiNG

The freguency of an PM transmilier without signal inpu SAPILIY

condre fegueney (L) and is the alfotied froquency transmitter. In stuple words, B is the carrier freguencs

o

on which 2 stetion is alfowed 10 broadoast, When the o

v

e wasyier feepieney desviaies up

sl down from #s resting value .

Fhe changs or shufl eithar sbove or below the resting fugus s frequency
Drevistion {s )

The todal variion in frequency from the lowest 1o the i catied carner swing (€

Chviously,  Carrier Swing = 2 x feguenny devigtion of CS = 2 x

A manimom fregquency deviation of T3RH, is allowed for com P4 brosdoet stations by the 85 6

FOEMEL VHE bond, Honce, PM channed width is 2 2 7

E¥)
peey
Lo
oy
P
s
nmn
o
.

Slbwing 8 25 ~ KHy guard band on




wither side, the vhannel seidth beconme = 2075 + 25} = 200, Hows

At

s i ey devistion of

25K Hy is allowal in the soamd portiun o the TV brombeast

I M, the highest mudio Treguency transmitted is 15K,

2.8 MODULATIONINDEX

it 5 given by the ratlo wy Prequency Deviation = O
Muodulating Fregusney fre

2

Lihike amphiade wodulation, this modulntion ndex om ster Hu ity by buowing the
i rd !

value of me, we van cudoelste the nunber of significms sidebands and the bandwidth of the P signml

2% BEYIATION BADIO

£ 55 the worst-ease oodulation idey bnowhieh mushnum pornstted frequency deviation
ansd manbvnn permitted audio Degquensy are aoed.

Therefore deviation ratio = (8 .

¥
S i)
Naww, for T broadeast stations, { A = 75KHz sod maxhoum pesmitted Segueney of
sssdulgting sudio signal s 13 H,

Therelore deviation satio = 7

1% PERCENT MODULATION

o

I BB, B dx piven by the rugio ol sctual frogueney deviation Fe iy ol
fregquency deviation
my = {5 actual
£ Vo

Cbviously, TO0% modubation cornesponds 0 the sose when aotust devistion equals the maximum

atirwable Fegueney devistion. 16 in some vase, st devinthm i




© 2o LehT = 66.7%
754
b of m = 0 corresg

S ..z
spuniion i i

Vo zero devisbion Le somodud
‘:“4" ;, é} ;-’:\ &

vl Hoowenns £
wehiintion

>

S,

EAR

AL

s,
twhen frequeney doey

s s froon the above
e osignal lowds

oo

COMBTRUCTION OF FM WAVE

2,31

ey

% is doubled
ig. 2 3uand 2.3

{23k«

show thy

e modulsting sigoal and o
respmsetively, both being sinsoidad sign

Fow s

f11 Order 10 o

obtain e

freguency of the carrier i moreased s the

e stmnaneous vaine ol the

5 s when e
A TIRAN Y

H
g,gs;iismis:w 3

mdudnting sigrnd reache
ben the modulating sigral veaches s minionun peak v
FRaueney Femaing u

b onamingcus
il e

y remsns wshanged whon the wstantaneous value
resuffing Fhis

sitive peak vadue {poing)
Cipeist B30
inal is shown o Fig

T A
i o e aod
Yoit

W

..nk

nodulating signal s 2evo. T
N
4 '\.
/
v £

\
§ ™
“,
4 s e f
7 N
/ Y p
/ 5, /
4 ™,
sy ¢ ,
Fig. 2.0 S e
e -
e M o
.
Yoitd
: , 52 ; i‘ 3 A
% %, kY 3 %
Lo § % ‘3, 4 Y % % “"» y
% Y 3 $ % %
Yood IO U RO RO AR B IR ;
ANAREIANLNAN AN AN A sy
)
; O A S R S S R A
Fig, 2.0h i i 2‘; VLV R L
TOREAYs 1 .
TERVER ARY RRVRRV ARV AR ARV
[N N SRR VA A A A
A ¥ p




%
; 11 E{ %
y Y y
’;' z'z ¥ b 3 i Y Y
- 3 3 k) % % 3 %
{ Yy Y 4 } y } 4 y
$ 3 S 3 Y 3 y
li % } 4 "‘k k) s, "s 3 -, H
3 b ; g § : 2
NN S I
194 4 . (1 |3 % % % 1 3
‘{ Ré. Z.M?";., § “‘ ‘-“ 4 % 4 1“ "‘
1 s 5 "’.‘ 1" ‘,“ kY %
k3
2‘ '\ 3, ' ¥

3

COMNSTRUCTION OF AM WANVE.
242

FA SIREBANDS

b B, when o corver s modulsied, g movher of side
thoratically their number s infinite, o

fuste strong
o hoth sides of the ventre Bogueny spaced fy apart as shown in
sy £

sih bcornes

£5 ney

WY ner v Sevine
s afler g fow

- .
sidebands, They hie

o

v iy have eguad wopdiindes, B G i e contre frequency and

.
pri
—

D [ e
ruds nd wpand distuw

G5
54

signal, then FM carrier comams the follwing frequencies
i}

freguency of the modulating
SIS 1 S5

{1y o and 50 o
hdure Bnes Riore lines

ot
ey {U ~odm

ey
-
b

{{,} + gm

ot
as

.24




wonodulated currler wave are seglible v whes vy bt kst 6.

213 MUMBER OF SIDEBANDD
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