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ABRTRACT

Prar to man’s curlesity for fast informathm disemination, sedence sl
techuology has made 3t so fast that information van be frapsmitted and veceived
within seeonds by slevtironic nenns, Infornution van be trags mitied from one poind
o snether threugh freguenty modufation technigue Tramunisston of infeeamtion
through this pemns 6 50 COMWMMOH, thiit 3¢ v found b oalmast every soruer of ouy
nia wet,

Freguency modulation b a wodubstion lechnigue pensvated by varvisg the
fregqueney of a cavviey which & between 2 frequency rungs of BEMHY — HORMEL,
with an auidio frequency range of 20HE -~ ZHRHS which is then ransanitied s

plectromupnetic waves for reception anid provessing mte it eviginal aodie foryn s

ditferent eations,
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CHAPTER OME

SENERALINTRODUCTION
i ESNTRODBUCTTION

Fhe moest sigatficant aspedt of sotenee end technology B communicntion. This
arvvn of svience and lechasloyy iy slse the st grovwing Held fn rerme of 8y vast
applications, There arve many other fnrms of clectvonic commupication’ sume of
whivh are, tranasmiisdion of video, v, awsd 10w il in a>§_s,if-i?s'z~;:_s§2i£ form from o
poind o anothe

Wireless  breasdomsting  of  Wwfoneation,  foerms  n major  aspest of

sompnuteation, which i ased in the transler of infovmation from one pointd o

3

seversd areas fov public ase. There ave many modes of wiveloss hrosdeasting,

namely, Amphmde medaintdon, Fregueney modulation and Phuase modulation juy
o name o few, Ameng these mdes of broadessting, requency muadulatinn is the
st preferyed svsten due to s advantages over the others, sine of which ave high
sigad 1o nebe ratio and wider bandwidth wideh s respousibde for 85 steves gualtly,
.

Honlaa wdvasting duv 1ot Bne of

Bas iy shortvamings, msdnby dhortev aven of by

sighit chavncierisiies

The wiveless broadeast fvpe dedgnoed n fhis projeet 302 fregneso:
meduiation (FM) trensmitter, Frequeney modulation i a svstem of brosdeasting
witih the amphitnde of a caveier & hept constant, whide i Topgueney and yate of

dend PO fvansmiitier was

shanygs arv varied by the mm%:;h;im“ stgnad, The Hrst prac
o forward i 1936 s an altevnative to AN T an effort o ke vadia fransission

more vesisiant fo poise.




A standard FM svstem bs nsude up of e msin sections namely, The audie
pre-wmphifntion anit escillatory unit, sedulation unit, amplification umit and the
franynvittiey ot The audio pre ompliffestion wailt, transduces voice or sound into

elestrica! palses with the aid of a wicvaphony. Vhe nuddating uait vecetves audis

sipnaty from the tvapslocer, processes 8 then asves i o modelare the carvier

cnad wilh cause the earrier 1o

spwensy at the oscilalory unit, The modulatiug

deviste frow Wy resting freguency by a certadn mwnount . The masximum deviation

P

spueeifisd by the Federal Cowrnuioation Comnpinsion (FOU g 7

whbe, Fhiv ameund

af devistion cusures that the mnduduied signal i we rassmitted with distortinns,

Fhe sradubderd signal is then fod fde g edass O amphifier, which smplifiey the yuibis

fregueney for ldeh sranswitfing power, The last sevtion which s the fransimision
sait,  wonsisd of  an asienns, wiseh  converis ihe eedelstod sigoni ingo
viectramagnetic waves for wirvless transmission for pubdic ase,

The block disgean of an FM svaom i shown an the sexd pagt.
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1.2 LITEBRATIRE BEVIEW

Fipetranie by

densiing reguires g very accursfe design o oachiove a dosived
poise free fransmission, sinee the abm of fvauswmbsiig iy e rransfer informatinn

frop one pave tooanother withaut arver oy interferense.

cuver bueth AR and

Frogueney modufation sddiionally has the
AL of providing wreater proftection frem selse fov the owest modulating
fregpueneies. Phy rosuiting nobw signal distribution s heve sern as irianzh, whereas
s rectangubr i both AM and PR A comsequence of this b ot F3 s ased fr
wwstloy trapsmissdon, whereas P8 b pot. Beeawse FM brosdeasiiug i a fatecomer

copnpared with AM broadvoasting, the svstem 4 fax honefited  fran the

waperience gained with AN Dwe of the notable beneluy ave the provision of guard

gpcds Between adincent tramsmissions amd the use of pre-sphasis and de-
cipphasiy, With  emphasdy, the highest moduelating frequencies are ardificialb

hogsted belore tramsmission soad corvespondingdy nuenunted after reception, fo

feot of noise
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Wigdebhand F5%0 ix fov brosdoast trapsmissions, with or withoot sweree
mrpitipley, aud for the sound acoompuayig 1Y frammissions, Mayrowband FAM
ased for eompmniesiions, i compelition with susle sideband 358 havipg i
wain applivatiions in varions ferms of wmobile comwpmientions, generally at

suenctes above 3vEHe Two basie methods of generating F8 ave in general wae

e reactance modulator i g direct method of geseratiop FM, inowhich fhe fauk

chreatt reactanve, wnid the fregueney of an oscillator, b varied electronienily by the




moduiating ggual Vo ensure adeguate freguensy stabibity, the sutput tregueney b
thew eompared with that of 2 ervvial weillntor and corvecied autematically as

veguired. §he alfernanve preans ol zenevuting FML the Armsirong systes, s one in
whirh PR mitially gesevated, but the modulating freyseneies are correctly buse-
boasied, P result i the ouwiput, Bresuse only swodd freguensy deviations are
possibic m it buse Araptrong wvstem, edensive {reguency smohipliveton and
mixing are wad 8 bnoreasy deviation to the wanted value, The power and augiliavy
stagey of M sravwsmiters, oxeept that FM hne un adeaniage heve singe i 88 3

constant amphitude wodulation svsten, all the power amplifiers van be osperated in o

ghase €0, foe,. veyy efficientiy.

1.3 AN AND OBIECTIVES

signal broadeast provides s omeans whereby different people

ferent locations can veeelve information o the smwe thoe, This syeien veguires
the newd for o relinble amd officlons wostewm of brosdonsting, Oud of these wmodes of

snatoy broadueasting, P4 broadessting provides the highest level of signal {o pose

il

vatio, hence very resitant o neise. This projoect explatas bow this high offiviont

mioibe of brosdoasting o desdgned,

3 OPROMECT OUTLING

There ave fouy chapters fn adl each chapter contabung impoariant sectons




copcerning the projeci.

Chapier v o general intveduction amd contalus baekgroand inforamating

wasary for o proper auderstauding of the project.

Chapter 2 bay the design and aunbyvsb of each stage mabing up the projoct.
Chapter 3 1 s explavatba of bow the projery was ronsiructed amd tesied
aud the resudt of tosting are ghven.

Chapler 4 gives the conclusbne and vecommendighons for use and further

nRprevement.

Referencos amd Appendivey are ghven theveaiter,




CHAPTER TW

A ERTROBUOTION

b fregooss modulation, the B b the covrber B proposstional to the
amplitide valiage, The shift o the vorrier frequeney Fenm ifs resting peint
compsired 1o the amphitade of the modulating voltuge i called the devintivn ratio { a
devistion ratio of e i the masinmn allvwed in conun eveiaily brogdeast F3y The
eatyowtowhicl the cnrvier shift from it vesting point to 5 nen resting poin?
duetvymined by the treguency of the modulating signal 1 the modulating signal (A5

i PRh e ot certain swpliade and the carvies shift (becanse of the modulatine

veltaged v TSk the trawsmitter will produce efpht sigatiieant sifcbands, This is

Kaows oy the maximum deviation ratis,

Hevintion rotio = F devimay)
Fafimay
3 othe Drogueney devintion of the carvier i Rnowe sad the freguenoy of

the modalating voltuge (AFY i Knowa, we now establish the nuuduinting indey (ML

Both these terms sry bmpertand beeause of the
Bapdwidth  dimbiations placed sp wideband FM ronveitlisg siatieas by the

ceguinting ageneiws theaugh-out Hw o warld,



2.2 TRAXMSBUCER

Transducers ave gonevally wed to convert phydesl spraniiiies e clegtricad
sigaafe, The oue wwd in this .:\;3':9:;{*‘;‘!;., vonverts sound inte eloctriend palses, i
changing movement capawd by e pressary inte elecivical oubses, This procesy iy

sy ement caused by

selivved with the vee of 3 varbon mavrophone, which ol
sy pressure from o sonnd source nin chartriead pulses.

A& xingle 4 Kitobsus  MOI80 corbon mdovophone B ssed is achiove thi
purpose. There are diffevent “tvpes of misvephoeuss, but far stmplicity  and
sonvenince o suudh carbon micruphone b nsed. The signal fnpat o the wmicrnphony

sosmadde salt in ovder nol te overdrive the microphone clrenit, which could resufis

ot gy Feot oy the roociving vnd,

Fhe civeudt s fig 2.8 ou the nevt page explains thiy action,



Hi, bisses the carban swicrephons 1o producs the rogoired curvent needed for ifs

TR ST N

Hig o= ik = BBHISdmA

Capagitor 01 alews ondy alfernating sigands to poss while blocking do osignals from

gpsetting the syt bing stage, The Mul capacitor wsed, works by previding a high

bed

repctanee for divect curvent, while providing o low resctanes for signad cavrent

2.3 SHADULATHES UMY
This is the unit where the audio ggnal i combined with » carvier fregueney
o prodesce the frequency modulation. A1 thds siage, the audio sdgnal iy wsed 1o vy
oy shiff the freguensy of s varvier, The fregueney of the carrier bs detormived by the
vabwes of the capagiinpey and the indutiance,
An o oseiator cireuit B oused o achivve his purpose. The carvier
fregueney for thiv desizgn is meant o by 33082 Vhe values of the vapaciinnee and
insfustancy ased i prodece g 35008z b carelully calvulaied to achiove a Y500y

and the cavrier

carvier freguency. This awit consist of the masdulnnny chroud
virewit, which work tegethey fo genersie the vvguired smesdulnged signal for

ironsygisston, The chrooit diagrans on the sext payge Bhindrate this provess,




The audio stgual from the micrephony is fod nte the fnput of the C83) fransistor
shvaugh redster RKE for amphifivation owhich b osal to moedulate the carvier
fregueney of the oscithator, The actsm of the ambio vonad 15 fo ohift oy deviate the
vartier freguency of the sscillaior by a vertain amount defermined by the swplitade
of v modubstor sdgmul Lo the bigher e smplitude of the modulator, the higher
the «hift oy deviation of the <is‘\i:%§§;::i,m‘ Frosgua ey,

From the virenit of fig L8, BRI, set the base omifter bius, 4, 5 g
z‘,i}i}f;:};.i{‘;g capavitor which ensoves separaie paths for divet curvent and fov the

envrated Badio fregueney siguid cwvvent. K3, sets the ealloctor ewitier hias, B4,

sets fhe ensittor esdioctor Blus, while £33 8 bypass capaciinr used fo proveut ad
signal degencratinn. OF and L1 combing fo formw an ascillodor fo provide the caveier

froguency peeded for modulation,

Fhe carvier frequency i dotymmined giing

SWhere £ w 23gF 0 Low 8.157mH

R ARG G4SN0 ) = D300y

Phe bfe of the svansistor O824 {o B bfe = output current ! pul suyrent,
fupast cwyrent = $34mA
Chstpu cuyrrvent = 147 .34 = Ldma

Povintion yating = fevimaxy faffmaxy Where Idev, is the muxdmum devintion

of thy carrier treguesey, Faf b the puodmunomodulation freguency




Beviation yatio = 75 7 15 = 50 This i the wasimme sllowed in
conpmipeveiatly hroaadoast FRL

Fhe carvier power, Po s given as follows,

oo YO0 R Wheve Vs carrier vollage, 1B carvivr resislanca
Vo gyvelt, Re=7 Peo= 97207 = 1H6Wait

Transistor C83 bas un bfe of 188,

e = suiput/ dopun Where inputsigaal = B0 ho A, v s HHE

ouipul ggnsd amplifivation = 16 7 08034 = 3ok

Stgnad power = 5% Where Vo= dpnal vadtase

P ddgnalt current. Sigoad power = 345 8 = Biowaln
Stodulativn prwer M ds the summation of cavrier and sigral pover, winel s given
ax sigaad power + carrier power, Whore signal pover iy 300wt

i ; 4,;2{‘(3'& it

Cavvier pawer by 1 LOwait Modalating power Mp = 2486 +
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The power dissipate! by this antenus s epdondnded veing ¥ = 172 9 H

Yhers §ois the masivinthiy envrent, B i the anteann rysbstanvs, The modulatmg
enryent |is found asing, 172 = P R Where P s the modulating pewer, B s the
anienio respianee.

P02,= 14606 = 24 5 LEAwmpors,

Power dissipated by antennn o 7Y 182 = 15 Thwatt

oy
’
‘

CMigee the antenns power consmmpiion i PR75wan of the modulating

povwer ouipat ie 1466, the differsnce shows an ideal fevel of tmpedance matrhing

which s peevssary Tor the svstems normal uporation,
2.5 THE POINVER SUPPLY
The TT1 10y used von on g pover supply of 8%, Thos the supply must be

revubiied to prevent auy fuctantions invaliage level Tos design by given averlesl

32
o b k3
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The load causes the capacitor to discharge between hull ovedes I the load current

stavs constant, as it will for vmall ripple, then rom

“peaw be appreximated by "4 U2E o= 1702058 s,

which is on the safe side, sy the capuciior begius chavging up in hess than halt g
evele, The mavimum covrent that cun be dvswn by the viveuit i defernined by the
voltage regufator tollowing the filtering espacitors, the THBS B cun wupply 2

mavimui of LA I i i9 beat sunk properby. This current oill be drwwn frong the

sunpdy. Thus |ewd = [AL takiug the value of £ 40 by 3tk

R L IR IR T I S T e A Y

Cihis mesns ot the wave goes Trom a pealivadue of 25 18 = 2LIEY 18 2001 - 33

5 '

s PRIV, this b aveepiable since the mpot o the RS yeguires that the voltage

beved does not fall bedow 2V abeve i suipul, de, below T ¢ vipple is farther

wted by the 788% to a neghigible vadue. The average do velinge going o the TRER

iv cabvuiated by Ve 5% pp s 2121 -85 0 A5 s 1956Y,

The suiput frow the 7805 b5 ot s mandnnom oorrent auipat of TACA heat ik

ssary amd B serewed pu {o He buckl The outpnt romsalies coustant iy sprage il

inpul veliage eavistiens, 1o rap power supphs spikes, 2 Hiul capuselior w

connesiad avress the suiput




For power nulieatin, @ diedy iy coanveted frow the positive supply Hne
wavtedintely attor the capuciior fo groumd through o vesistor, The resistor valey is
detrrmined by the vurvent careving capueior of the dinde, Thuw a resistor o 2.2km
produces o current of .56 7 22 = BEY%m A which fully Hights up the disde, The

thisfe and resivinnce uiso serveg a5 4 path to ground through which the wmoothing

capacitar ean discharze after the sapple bas beow turned off) This provents hish

volages tat might damoaype othey parts of the clventt fromw remuing

B i i wvsie
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LT TESTING AN BESULTY

Cromn the desips, iosould Be ot that not off value from cabeubations that e
Sy vidoes Fuw u il bt the noared vabies wre waed foue fhe construetion o the

LA TN

oF Thve sisiain

o

it Vhe complete frifuendy postubiiion fransniditier virewst ey,

T8 e wd RS TP webed e e fhige vmoiils P S § T
wiifios mlaud, HY grosluintion stantd, thie ascibiation shadl, LRERN
Y ool ey

5 periorsy thelr va rioaes Tanctions (o

ber stase sid thy fransmission s ape. Fhose si

puut ol tib i

vo vnprieid pal o stagod, o ke sftor ihe eilor anang o B

RIS

o preesingt

D ovniee st sounid nto cleeivied ¥

Yo output of this stoge frem

b used fo esinbiish the pequived biny veltage aned cuyrent

il pilior spniponenis i adiion.

Tegbadion wiiif, vopoisiy 810 srapnieior, copsieiiory,

5,

ate bo an pdend b T3

cbpeter, Vhe tomskyier Beve, s peiifies the sapedio

fioes Dioek il de compouent Prom atd

e stppeaks Teom driving e

 Forihe cotiodtar sinid prrew L

fip the transisier
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Fha eapswitor and aducior combioe e paralied fgrm o pradose an esalbuer whie

pradaces the carvier Tovgueney fo be modubiial,

TN
EaF

Fhie transistor e plfies the sarcier fregueney and adso aeis as o feadback for the

gacitintee i order fo stabitize the Segueney of aseillation. The yo

the veguivad b for the framivtin fonpmnds

S A BRI FERTPCUIR Sof i G
af w owhes O smndifier,

restviors amd capneiiors, The obos O amphfier wheh b fdead for BF somphiftcation b useid

sanpdity the M sipualy tooan ddeal fovdd fur Brosdeasting, The vesisiors bove alse establish

sigoal guiput and blocks all ihe de component of the signat from aff

iy the ot bins,

3

svhiteh i the toonddiing g, consisiy Cagy anten Phe

sotennn fype ased i Yogi-Udo anfenns eapable of dissipadiog the outpnt B stywad of the

s

shing £ wanpdifior,

Adter ihose stages wove sssombled on different brondbaards and sosted o

IR N
LHRAY,

they were fnter vospeeiod fogethr wwgueatinbly, Doy fion

fostinig bDeiore assend

g syiaed

seatishioiordy altey miner adissimon

soddering onoa Y

Yoy s

IR TANE N T AR F doviee on the breadbosrd won baicy fransferred SOIMBOROLY OY

compenent oy fual soldering on g Yera hoard,

Fhe deviee o dhe Yero beoerd was bty draseforred o ou b

thre foilowg

wisiben piaiovinds having o gdisenyieg S oy oo v
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PN pegeiver, thos

Tyisiadiy wihien tho sysiisn W festad with un

3¢

srrveiel by dhadbing the

ihe sienal ouipat wihich was g b aver moihubation,

siggea 1o un ddend toved, The fmal testing Wb survicd ool by

frogueney © of the fransmitting fremueney. This wus pe

Tt

freaueayy modulntion clnnet govnpis 2

copmnereint brosdeapsting

gaedd, and the vemaRung i by puarid band pees a esg waey foveards roduoug

' ‘_
AN

b, Fhin fwab by HOOERNREY 10 RBSUARe Hent to0 mnch

R eyt firt

(93

Cvenn aevueately nussed

frespacney Sung Yhe poe of u dgid B oo

carryodt this procedure whiel sediioved the desirad posell

carries irpguondy

f1was no il that as ihe insdacior of the Guytbbator woas yan

cpgd, This pariicalay property v very uaefsl, B the s et the fransmiding

chanwad mosase the transnuiing broguebdd pnferivres wis AnGiNes
v g
gyeder el i

e rpmniting eange el s wysiuin cueapdes aboat

dopends on anieing Bebehd and the frans ey power,




wieny were studhied by the use

Ve signady generuted a1 differen stages of the '8

of wn oseiioseope considirine o airephiony uy yource of sigumad. Vhe to tewyving differend

-
-

Faie L0 piriormane,

sy Dinlly ovcurving in the 84

s is an and the Hoht coifting , Thi BOWOE supply
Wi b osveien goon but there B uo s,
sweesbivaiion. The Sl may be o disconuoin FTITS G
doivrioriing,
When o doud busining seund b beard from the Peaeiver undt, the svstens sty be oo
Clowe o the recsiver
] When fhere b frsasmivion siznad but no sound,
kR

arelers. Sinve there s uo Tl to estimate the maninunn feumsi iling vang, the heioht

A4 the snteaus ,zm% the tranamitting power ure used fo catbnnte fran
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