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{ hapter e

t.4 Introduction
Vhe indeor swircless mudio-viden (A s distiibedor i hasboally an clectonic devieo tha

syishons withiv a shert smdins of coverage. s function 1 o

s vidon coptonis fo i
disirihate video wihin buildings soch as beteln helle, swiflorms, veopornis and

residential buitdings where enlinaily {and oflend cables are usedd Satellitcs, degoders,

b ehronit poumiatt of e units thst have ditforent sectinns each ag shosen o fig.t.h,

poves

the medalation usit and the posver amplification and tansfor it The appronch taken

this prejert is to assipn the mdio and video sipnats difforont carriers o which cases the

modulation fechnigques appdio oy moduiatinn (P8 and amplitude sodutation

.
a3 L
107

(AR rempectively, so thet the standards By hrondonst TV stations are doken afle
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1.1 The supdpintion uni

e s nvobves bao circutt amd use of mikers
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1.5, 1 The smpiitede modulatinn eirou

i amplified end gets e modulate s carrier and then it i

The input vides s

friteresd
1.6.3  The fregueney musiolation clreoit

s the mput audio sipnals which froguoncy modulates 1y

The cirowt amphill

cmrrier and then it s Bltered,




1.8 Hhe power smplifieation sud fransfor unid
The wnit i basieally for sufficien? fansndasion power and maxing o powsy
trapsfor foo the antonna H involves the wse of BY poseer smphibor for both A amd P
sigmals, This andt s given a ot of consideration, sivee # fuvolves the transcdssion of
siprnds throogh codlings mud walle ac the devicr i for imloor purposex,
12 Literature Review
The television systom i pne, which incorporates fnndmmenially, bwo pointa-the

.

franumitier and the recebeer. The recebver bs the T3 sotitsel], which s guite comumon and

s beeome part of every day Bio the sanuniiter anels the ggnels which e TY sed

siaplays, thorefiue the caddencs of s b drphad on tho other rovsmittors usunlly e

“

fonnd i broadeast stations oxeept in apocisl cases{especindly whore g range

s

£

frapmmission 1« and reguiredibthe TV set dsel txoan oleotrowic deviee that displays
received stgnal on o corcen and reprodures received sonmad signals on a sposkor,

3 - i . L
Prehaology for TV was first dovelupad o the 197 contury, belor conunurnial

sacdio was popeeived of i FE39 when Perdinand Broun inventod the eatlunle roy ube to

A

wh four voars Inter T Ambrose Fleming patunied the two-dis

prosdues g
theruvtomic vabve,

I 1884 Vol Mipkow the German sciontisd inventod the scanndng disk, wluch was
the buis G aimesh ] poechaniondy fedevision systens Tor the met M yoms, Clewlos
Francis Jonking an Americas soientist inventesd the motion ploture prodecior, snd fousled

he SRMPTE. fHs pechmival tolrvishin syaiom Sradio movies ) was siple, cheap to

e

¥

prodiee. Benjine Inkayanagh, o Inpanese engineer, a comdemporary of s woryhy and

st




Prrprnsrn il dhemunestented o odesdronoe televinion svader nf e Pl Foohiend

E  hactad $3v !-o";;-p‘;v
HAXEARCTARR A TR S 15140

Uptloge Moy 1928 He s conaudered the father of
I 1927 Phile Tavior Farnawosth patepiod the dissooton tnbe, which svas the fiest

arkable elecironico camers fuhe, Manied YVon Ardono o Oonan soiontist invented the

electronic fving-apol scanning fochadogue (1930} ncimg s URT as the souree,

i the enrly 193070 Hiitars AL S P, O hicaons whose company, wiesten

television, produced novhoaniond 1Y cyuipment which fentrod micaced seanning {45

fines w3 feldey to seduor fHoker laler e did rescareh beading o inframd sniporscopes.

simdisir Aevorkin, o Bussian whe bad movesd to the UISA in P99 patented his

iwonmenpe - T he fheat praction] felevigon Banuuiadon fubel 190 s this point tor sather the

foliewing veary, that Baird came ot the soene i a by way,

Although bie had been develuping bis vwn methods o telovised Images for many

P

clevision systonm,

yoqss it was i 1924 that he fiest demensteated a mechanioatly

which franamitted oljocts it outline. During the lale 19 sand ¢
demonstratod Mgheresolotion mul color wlovision eyators, and duting W orid War 1§ wag
nnnored 0 have dove seoret madar weork,

Since the time of Baird, the anstendily rapld doevelopmient of the medium of

telenviaion s taken most of the ideas by thoge carly, Srsiphtod proncers and soididy

Hyean bt o onibied whide which has arpeably beeooe one of the bey comorsfons of

B

i society,

4




1.3 Bedps flaah

The aim of this project i3

having foo nuch hardware

medivation Boweser vosnes from the ot that any Hido which use cables but von bo

raode 13

potablished vin wirgheos maade woukd provide more omveniencs H the edrehes

s, morcover, this tremd is becoming mere pupuhe. he ense of operation 5 slso 2

1 thin casn,

chear advastiag:
With all these therefore, the shyvious expoctations s that the profect, compareid to using

P SR SO S S LI P I 2 H F N LT LT ro ey
wire bransmgsid setbh b vense eonnoiieal arsed aan COATHH IR hardware |

frassiiasion mesns, woere ctly manapod amd mainfsiped.




CHAPTER TWO

2.8 BESIGNN AND ANALYSES

.

s chapger constitutes the ey Secelions o

modulation wl and the o

fapioatly treated for simphoity, - cootions are anaiysed

and the necessary cateulanons follow.

these utilined ty this project as muwh ax possible

LU PHE POWER XUPPLY UNIT

The power supply distriboied In this country iy 2409,

s

ens
P13%Y

most electronie componenis and clroeils roquie

1Ay A regutated DU sapply is therefore used in the shonip

2 and is rectified o rogulate the volings 0 do.

The design comprises of
condduct doring the sopative half eyels
rectified voltage Vo By caleubiion, we hay

N in (o1

o Ouiput Yoltage
v Weollgy = 28V s

oY 2 NS NN = T

&

step down transformer is used to obtain g 25V supply The rmdu

direet (e

£,

s

Y

§ thiv project, the power supply it

Heatton and transfer unit, Al

Vi valoulated values are approximaieh

3
H
H

bridpe rectifior, made up of four silf

5 As shown in SgureZ , the outpat of the rectifie

the

R

based oo omwihodftheory

ploss o

Se317 sinumoidal vollap {ae) and

voliapes of about 5

i, Ao contre-tappeid 140V oms

§ovetiape ro ins an a0




LA S AR AL A AL A A

is Sehomatic Bosipe Piagram of Begsdated Power Supply Uit

Yo resulting voliage praduccd afler sectifivation shll bas some sipphen, which i not

needed by the cinait compononts, They are removed by FHTLRATION

Filtpmion iy the process of vumoving the wwsantud vipples and pulses. Po achieve this
i, a vapaciior i3 esed o produce the neessary smoething P he capaeitors used bas a
pasing of AT00MF, 50Y. This is beeanse the worklag villago of the vepacior shoubd be at
cast bevies that of the rectifior outpul. An almost sipple froe saregutatod do power supply
was progdoeed al the sutpal
A Dight emisting diode (111 is conpeetad tthe output ag pover cuip frhipator. 1o
cbtain the value of the corrent Bimitng resistor for the LED we hove

w3

ST §% § /i swhre ;3 H

-
e

= patpt voltape; Ve rated DED voltage, e Rated LEDY owrrent

e

2y SN =

AL

o

TS




Aoty resiston s prefornsd

1 he wreguiated de voliage 22 508 wan sepubyed o 3V apd 15V §'£°?3§?<J&‘.i.§‘éf:§ A comstang
g supply i3 maindained by aming an W tvpe repelate TRUS and 7RI5 for BV and 15V de

are 5o

roapretively ws roguired These ropodntors wre need hecavse supply vollages

»

comsiasd and the do volisge s divectly proporiionnd in megntiude o the vabae of o

2THE AMHOBLUELATHON UMY
2 34 Analysiy of a yyptead VEHE TV Channed
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L th egworating frogueney 19 chusen from the

Feogn fuble 200 ahove, for thes proged

Pigh- Bosd VIE chanels Channed 7 s chosn as owr worbing channel B then

crincides with e boginming of the vestige of e fower sitde band of the spuetnas g
fipure 2.2, which tu 174ble The spectrum of figure 2.2 Is pormuadly achieved with N
ronch of Amphitude modulation, but the employment of

vestigind sude

wue for the necessary Dittering belug part of i With

syrface Acnusiic wave {HAMN
cavelul dusign hosever, combinations of rebable filtering are ased i this desipn

B0 e therofieye obtained by for operating freguoncy {vision Lartier),

ey
e
P
o
pois
fheg
bl
s &
P
i
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_~
¥
-
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B
W

The soud carier fooas seen abso Trom fp 202 Hes 5.8MEL above the vision caprior,

thorele

STY IS 1 K VA 3

Yherefore fo and 5 are the froqeeies for vidon and audio camiors fo by AT IR T

EAN

2.2.3 The Amplitude Muodulation Unit
Ampitsde modulation s used for modulating video sipnals, 1 i3 g techuigue in which

i Hasarly varied in sccordance with the mslantaneous

the amplitude of the varvier sy

value of the wmodulaling sig

43




Fiew  venpditsde Modufution Clronlt i given bddow for dotall analpis,
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Figure 2.3 Amplitnde Madoiation Cireait,

The peneral from of o single - fone ampitude - mesloloted wave i3 mathematically

eoseedd g

Yoasdty s Vo 0 rm Uity Coset {35y

Where the ratio b BV /Y,

A= Rindulation depth of the AM sipnal
¥ is a constan of propertionality and a parameter of the cirowt
Ayuphitade of th carrior wave

¥en Asmphitude of the moedadating signal

£33 15 o cobivetor - musdubmiod circuit that works a8 o power amplifior, which s wed fo

achicve this. The modulating sipral s appliod in serios withy the Jo supply voltage, the

totab low frequeney sepply vollage for the mansistor is nows

ALY 1




Yoo £ Db o e

Wi {hy Voo Lo o N

ampinde

G
pes

ty0

wt

o
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The ohsnging fassistor supply volinge mdulaes the o

proporiionally, and the sutput voltage beoomes

Y ‘?‘S{.".{_ﬂ {14 vf ey :’s}?'i’ii}(f{?.’t‘i A8

14

The poveer ampliftor heeps Yoo B8Ye thorefore cun{2.0) % ogn (2.7 the LU tank 2t the

mseitlator cireuit prodiees,

sastp i fumed 1o the carser froguency which the

For the commuon-mmitior wngdilior cirout with U, the mput video signal ts amplified as

oo 4 S s st

Foogenier VoutiVoeifor b 1134

= BERY

S EAE

For the ratio Ry By, fo pud ¥y = G RSY

Vo — ¥ = 34085

oo 10K wchosen, By = 4 88 o 1ok = 4R Bk
oo 250 (mAY

s g A B BUGY w0 pgm S at oo .3mA

For g gain of 13

i




vot of By dsnepdy

B SR SO0 L 24300/ 10

Where the letier symrhois ased are « dedined as

o

cofopr onrrend

st crdlector i

Cariter-iaae voltape ©6Y for silirend

o
s
R

o srnbier rovisianon

ciruuit that ponerates the carnier Bguongy of

The cirouit O 15 3

7S SR, Wihite the DO tank is tumed 1o the same fregquoency, Yhe vombinstion of the

e iy B
25«
Vodg ficedat O inth €= B2 1 1AL B0 s Blbp

Ther B variablo capachur chosen should be arsund this vicinity.

A wasiubde copoutior 1 chosen,
o of the Ad s

fan Abd signal BW = 7 I

ab and provides pood filtation,

The boandwidh o

Videy sipna range - 58 = i

NAacmam bandeidih BW e 2SR D= 0 LRIV

)
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Figure 2.4 Waveforms for Ampiitude Modulation,

2.2.3

The Freguency Modulation Unit

Highd

Fregueney Mhstubation fs nued for the meshalnion of the sound cwried by the mudie
fpnal His g peosuss i sdich the hestmtanpons froquersy sl of the modudaicod wave i3
epuat 1o the un-modulated varrier frequenty e plus o tine-varying componsnt thi ig

dirertly proportional to the modulating sigosl
Fhe Froguency Medaleted Uiroait

Fropn the definition piven In 223,

anan
Las




Slreguency sensitivity of the swdudotor ol anid mzasured in radions per
sornd i Vit is g vollage signel

i}

Iy Ampditude of the messapge 4

oy g g
FEL R I

fpnal s thus

R e

b relation to oguation stantaneous froguoney of an PR

fop e o+ ST Comam

SRS PO A O T SO TN
W S KVmiZxr

= {arrier froguency

i fwineh i the audieo signah)

b
bec E

Vi = Arprdttude of the message wip

=

fn o Progueney of the message sipnal

O s bnown o the Bregueney Dlevinbion wel s dotined as the maxumen departure of the

-

fstanimwons froguency of thy PM eove from the carier freguenoy, 1o, The modulation

The amplified message (audio sipnal and & cormer froqueney loeadly ponerated by the
Collpiis Oncilator network, are mixed s shovay i fipee 2.4 The varactor dimles dos the

nant freguenoy of the tak oo,

a

wining by providing the means of abevioy the ¢
henos the nwslubation. The positive fordback _;?smviz':icf-: sustenancs of psoilaions.,

The neteank with 37 fiaes the FM signd beou 04 sipnal oidained s the sope
befors # s susceptible to Giforential chuanges bosed on vhanges o amplitude of the inpy

signal
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Fipure 2.5, Fregueney Moduloiion Uirvwi

Phe petwork 025 i a common-omiiter smphifier ciregt, which srophitiey e imput sslio

foos 3 %mA sl

Tocenter Voul (YooY for o= .5mA

Favey
My




of 30 i3 chosen {ihis pain 15 greatr thap that chosen for the viden sig

sfication bovsuse gonvrally, for signals from AY ports, the audio signals are fw
spvusbor thuns thoese of the vides

By /By

BN

S g‘i;j S

A= SO0/ S0 By he effout of Re wonoplis g

ZHEPE S0 B e BOO Ry e (MK - 250050 = 2500050 = R0

The mnplifior clrondt incorporates o bigh pass fitler and has to pase signal from 200y -
208 Hy (Auding This implios passiny Doguemsies from 20z

The relevand rosistangs 19 Koo peos S8 S8 s TG0

R thingy o By o 1¢

o Vi a D SN

A& HnE eapagtior i proforred.

i combmation with By thorefor forms o high pose sy suttable fr passing andio

L

Sigreads,




e

Por thae £elpitty Useilletor, operatim Boguney, wo hay

Lo o the < HE
Ay

for i wel ot

PRI ipstoad of 1ROV of the cwvior sinee the ootpul will depond on the

amptifode of the message symal,

U000y =T A o {2 4h o i choses i
be groand this vichuty, A Ppdepanged copmator is therolore chosen,
et REC {2,701 = L, then Henctwwe g = §8IMEL, X = Zalpl

s PR w300y 27 x 107

Foeed back fraction = Dimp Agross U = 1 MM =000,

Dirop Avross 1

Frosn simpulations, this was foud o bes 016

.
N
P
-t

S’

st (soiiiations,

Nimbnum gain fo s

Sy iy o ¥

Foodd back frackion 16

Ao ROy 0By Ry My vepwrsens B 3 OTRG




Vo obaain Heornstiond values of Oy and O the freshany whon (RERMEIZ B tursed,

Front equatinn {2, 10}

i,:ﬁ;; o f":v,ﬁ-égéi"

The O tark of (7 fxes the desired PR froguency O %y 7AM

oo
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P

-
?; '\j‘l{./{.: .

{

VAw 1RO

L YO mEy
= 7%y 1
3710y 08y = 7 058
or 15 chnsen.

foiudl o= (8

f.is fixed ol
The vapacitor should be around thia vicinity, A 10pF variable capactl

The sesalting FM signal is considered o narrow band M. Singe fong distence
paired, this is guite sufficient. In this case therefore, Bandwidih of

IrAnSInISENNg #re 6ot §e

the FM signal
B = 2im
Audio signal range: T0Hz - 20K Hz

Maximum BW = 2« 20K Hz = 40K H
Modulation index & for this e of FM s known oot 0 exgeed §.07

Fai WAVEFORMS

N
et
s

Y PO
fA
¢
¢ "s‘ 7
i ; ; .
; % f sSS
4 £ % /
% 4 ﬂ
% i 4 / %,‘
A 7 3, /
/ Y /
\ i % 7
4 %, /
% F 5 K
% 4 % /
% 4 B £
%, e *, v
S S
Message {Audioy sipaal

19




v ‘é&'ﬁ' ¥ f A A A
I O A
VIV T "
SRR NN NI E NN %&bé
5%§%§,E§§§%%z; N
ATRIRTRIRIAIRIRTRIAI NS
SERT AR TR N o
AR AR
IV R T

Carrier sigral

TS A A f {“; A T é
Wesg {13 ; ;2 % ’% % g % g ? ;i 8 /‘ ‘fﬂs ;
NI A N
v : ; } i v
vy TR
L I O O O T T Ll
i I A D B i U
AETER T N TN A U A AR
BIRIRI . / "
IR BRIV RRIRIY "
¥ Vol ‘2; I gj Y
Y Q i af g‘; ' ‘JZ Ef ¥ o4 7 3
o signnd

Figure 2.6 Wiveforms for Frequeaey Modulation

LI THE POWER AMPLIFICATION ANEF TRAMSFER UNIT

Thie unit constitute mainly of separate amplification of the powers of the AM and FM

siznals respectively, and thelr combination so that rrassmission 13 done vig one anfeona

The unit provides safficient power for transmission © aid good reception.



2.5%  AM Power Amplification

viay (D

Ry

BTHL i

SgRane.

ARE signad y g ? v
i = ¢
oy ; ST
i %‘/m& Powey
P e -~ Auplifted
33 -M% B 7 am signal

e 2 v;.‘?ﬁi(a;‘z

PR’

Figure 1.7 AM Slpngd Power Ampldifier Clrovit,

For power amplification o large change i current is reguired, thersfore an onliter
fullower anplifior ax in Agure 2.7 15 used,
B = PMK s chosen {for purposes of mniching with 750 antonng)

;; = ‘f Y‘?’f{“;{;‘" "v"(;}f'f’z.g{_ . ‘ %";{.j =% 15 = F8Y

Lo

I = (IS 7.5¥150 = 0054

e B b= Q054
Yy= A4 0681y
For ratio RytRe, 15 - 8.3 = 6.5
B,/ = 6.9/8.1 = B/, = 0.85
R 6.85R,

R = 85K is chosen . Ry B85 < 33K = 47KG

IS

s




2.3.2 Fnd Power Amplifization

+34% 3

¥ ;\g;z&ﬁ o ' [

{ o’
o P W“Z Povwver

f.5pF A S mified
g . -y %?f:, S 4 § .Hzi}x‘. 2324
' b .. L Fra signal

Figure 28 FM Signal Fower Amplifier Clrenit,

BF = 150K is chosen

«t
- '~
Tl
Lo
penesy

&5

~3
LA
<

o = {(Voe-¥oHe o

b= {15-7.5Y/150 = QO3A

IR PR PR R RN

V=754 06=81Y
Formtio BB, 1581 =60V
2By = G GR L m B Ry {1.8%

2, 0858,

frvevs

e

B e 8550 de chosen . Ry G085 1 55K = 4784




2.3.3 Combined Power Transfer to Anteans and linpedance Matching

Abg Cr
signal

13 .
. St
signal

Figure 29 ??(*p? exentation of Combined Power Tranyfer 1o Ardensu

From 2.3.2, 5 =l = 0.03A

Frop figurs 39, KO L= L+ b
oy 05 (.05
s 1A
Yo A Aom VT

P Ko
30w HWmie

£= Operating Freguency = 175.250Mbx

¥

o Speed of Light

ko= Wavelength of the Signal

ho= 34x {.7hm
. o
FFR 2S04
at least = 204,

The helght of the antenna 15 ot

The antenna is considersd therelfbre, a Hertedan (Dipole) type.

Lo LT = 0.403m
Radialed power

e {3 ?x.}"\" 52{_ Fom by i thiis case)
S B YOAT LTI Koy

{35 SOm W




Power dissipated
. P ; 3
P PR B= Antenng bapedance = 784
. . u
= 48w TS

w43 78 = TAne

For impedance muatching, from Ggures 3.7 and 3.8,
By o By = 1300
I comtbination, B/ Bey = 1304 1530 = 750,

This matches the antenna impedancs.

b
=%




CHAPTER THREE

18 COMSTRUCTIONS, TEST AND HERULY

The design spectfication of each vomponent of this project was followed sivictly exvep
it canes of noweavailability sf components,
A prodotype on the temporary location of breadboard wmd the proper constroction at the
completed design on the Vero board, Testing was carriosd out sl both cages wud resulls

taken and analysed to ensurs thal they were within design evfor,

31 BARDWARE CONRTRUCTION, TESTING AND RESULY
The difforent componenty were conneried sccording to desipn on breadboard and then
iested ok an breadboard for each module belore it s tansferred the 16 YVero board, The

dutails of e process are given buow.

LLUTHE POWER BUPPLY UNIY
This unil comsists ol & ZAOV/ASY franshwmer, 8 bridge vectifier, resistor {current
Hiting), LED and an ONWFF swilch,

The output measured wag 25V when the prinsary winding of the banslormer wag
connested o the av maing supply and the 25V {weondary} wrminals wore connected w
ihe av inpul foradnaly of the bridge rectifier. The bridpr rectifier was solidvred anto the
Yerg board having ghven the required output and the torminals of the 4700uF capasitor
were conngoted {on board) to those of the rectifier output, |
A RS ensrent iimiti'ing rosistor was cormented o the power indivator LED before # was
taken to ground, The torminals were commoted o the 13V and 5V o vollage regulalors

respectively and mvasorement with o minitimeter showed they gave the reguired outputs.
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H3 The Froaueney Medulation Ua
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Ehd The AN Power Amplifier
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A5 The FM Power Awmplifiey
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30 WML REING, CARING AND FEMENEIENG

‘

Care wien fakon b aolders Cthe various comporents and e workshop ponns wore
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