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CHAPTER ONE

1.8 INTRODUCTION

iy

g wyporiant 5y pused exiensively i telecommunication is the twoadeasting o
formation from sourcs fo destination; such 2 svstem can operste over space that COmrECts

the point {source) to all the different destinations or receiving point.

The ides of radin broadessting can be extonded to g wide sudience and over

T

much fonger distance by asing 2 radin tansreiter fo radinte the information throogh the

v g receiver anyvwhere within the range of the transmitted

11 MODULATHON

by wiich o parameter

The wrm modulation generally Jdefllned as the mo
(ampliinde, fregoensy or phase) of a high feguency signal (carrier) is modified or vaned in

accondancy with the instamtanesus value of the message (modulsting) signall In this repost,

amphitude modulation will be discossed,

1.2 AMPLITUDE MODULATION (AR}

A 15 1 process wherehy the amplinde of the carrier wave s varied in accovdance

with the modulsting signal. In this case, the woplitude of the carrier signal s Hoosrly m

i

tatanzous value of the modulating signal o amplitude meodulation,

scoovdancs with the

we indensity of the

i

only the ampliade of the carrier wave Is changs o accordance with

fhhon

.-

signgl, However, the freguescy of the modulated wave remuing the swwe 1€ Carnoy

frequency.




of carvier waves is change in

Mie mpittude of both positive and negative balf-oyeks

signal i increasing in the posifive sense,

nal, For instance, when the

aorordarne witl

C O othe other hand, doring negative haif-

ihe wmpltitude of the carrier wave alse

5 of the signal, the ampliude of carrier wave decreases. Amphitude modulation is don

Yy

v

by electronic eirouit called modulatin,

The fotlowing points are worth noting in amplitude modulation:

arapdisude of the carrier wave changes aconrding 1o the futensity of the signal.

oy

R

\

ot

i}

o
-~
'

() The amphide variation of the carrier wave i3 at the signal frogquensy
iy The frequency of the amplinude modulated wave remains the Same Lo, carmy

-~

frequeney L.

1.3 AM RADIO RECEIVERS

A radie receiver is a device which reproduces the modulated oy radin wave into soun d

sy areplitude modulation is used for radio LRSS

waves, i sorne country Hke Indis, o

and roveption. Therefore, such radio recoivers we catied AN radic receivers in order 10

veprasiuce AN wave iBlo sound waves, every radio recelver moust perfonm the following

functons

N

The receiving acrial must intercept a portion - of the passing radio waves,

o padio receiver must select the desired radie wave from a number of radio waves

intercepted by the receiving acrial. For this purposs paratiel L0 chuuit is used, These

cironits vl solect only that radio frequency whis b is resonant with then.

{ by the tuned frequenty amplifiers,

b The selecterd adio wave mugt be ¢

. The audin signal must bg mmeoy ered from the amphified radio wave,

et




4. The sudio signal must be mmplificd by the suitable number of 8

e amphiticid andio signal should be fod 1o the speaker for sound reproducting,

L4 TYPES OF AM RADIO RECEIVERS

AL redin recetvers can be broadly chussified nlo types viz., straight radic rooebver and

superhetrodyne  radio reeetver. The former was uwsed in the ewrly davs of radio

communivation. However af present sl adio recelvers are saperheirodyne type

b Siraight radio receiver; The aerlad §s receiving radio waves from different broadeasing
stavions. Thy desived radio wave v selected by the BF. ampdified which employs g nined
paratic! cirouit. The selecied radio wave is amplified by the tune BY ampliflers. The
aroptified radio wave is fed to the delector cireutt. This ciroult extracts sudic signal from the
rasdic waye, The output of the detector is the andio signal which s anopdified by one or more
stages of audio amphification. The amplified sudio signal is fed 1o the speaker for sound

seproduction.

2. Superbetrodyne receiver; the shorteomings of siralght vadio receiver were overcoune by the
invention of supeerhetrodyns recetver by Major Bdwin H. Amstrong Jduring the Pirst World
War. AL present all the modern receivers utilises the superherodyus cironit. In this type of

reoiver, the selocted radin Seguency is converied io fixed fower value, cabied mermediaie

snoy(1F ) This is achioved by 2 special electronic clrouit calied mixer oot There is a

loeal casiilator in radio receiver faelf The oscillator produces high froquency waves. i
., PN . . . . . o s s s Ty this
srleosed Radio frequency is mixed with the high freguency wave by mixay sirendt. in this

process, beats are produced and the soiker produses a fregquency equal to the differonce

=

t

woand the radio wave frequency. As explained later, the oioult 80

ciened that the osciliator abvays produces a frequency 435K Hz above the selected radio

v.

LN




frequency. The miger witl always sroduce an intermediate frequency 455 KMz regardiess of
the station to which the roceiver i tuned, For instance, if 60 KHz station is wuned, the local

seitiator will produce freguency of HISSKHZ, In superheterndyne principle, The selected

L b5 roined o freguensy ; from a losal osctilator, The output from the mwixer
ie difference (iefofi) and is abways 455 Wy regardless of the station © o which the reoebver

is puned.

1.6 DIFFERENCE BETWEEN FM AND AM RECEIVERS

ot M and AM employs supsrbetrodyns principle. However, the fistiowing are e

s

point of difference beteeen the two types of rocgivers

ey and diseriminaior. which

An Fhiy aver has o additional stane

P,
——r
o
b
f‘....v
[t
i
e
s
-
~N

are guite difforent from AM FECCIVEL

M hroadeasting stonals He in the frequency range wetwoen 5% and 108 MUz

ey
e
—

whirens AM broadoast signals He in the frequenay range from 430 KHz and 1608
KHaz.

{1y Fhd yeoetvors a o froe from mierforence and thus means that much weakey signal
can be suoceastully bandled.

Gy FM bendwidth is sbout 300 KHy compared to 10 KHz bandw wdih for AML

fvy  The iF for il roseivers LT Mtz whersas I for AN receivers s 455 KHz
1.6 OBJECTIVES

p2A v

The maior objective of this work s o desigh, COnsi i anid test a radio recelver thual
sefect the seguire radin station (frequency band) oul of numerous moduiated carries
na wave (MW band

reaching the receiving anemns. shat is any signal within the maedi

between 3300 HZ 10 a0k

4




17 METHODOLOGY

This projeet was achieved first of all with the cireuit diagram simuelaton using

atisim, when that was accomplished successfislly then followed by fomporary bread

.

boarding and fnally the pormanent connection e, Yeroe bosrdin

&G

1.8 SCOPE OF THE WORK

This s the design and construction of amphitude wodudation radio receiver thay uses DA
sourcs of 9 volts supplied 1o the entire unil and receive any signal within the wedium wave

(WY bandd between 530 KHrx 10 1800 Kz




CHAPTER TWO

28 LITERATURE REVIEW/THEORETICAL BACUKGROUND

The eistence of radio wave was predicted fong before # wirs actually discoversd, the
prediction was made i 1864 by James Clerk Smpwell and he had improved electromagnetic
waves existed, in 1887 by a Germen ramed Heiorich Hertz demonstrated these new waves by

using spark gap equipment fo transmil and receive radio or "Herizian waves”, as they were

,..J

frat catled. The cxperiments were sot foltowed up by Hertz, The prac crical applications of the

wireless communication and remote control techuology were implomented by Mikoda Tesla

radio receiver (thundsrsiorm register) was desig ned by Alevander

The world’s
Stepanovich Popov, aud it was frst scen af the All-Rusais Exhibition 1896, He was the first

to demwmstrate the practical application of slectromagnetic {radio) waves,[3] slihough be il

nost care 1o apply for & patent for Bis invention,

Pevice cabled a coherer became the basis for receiving ra 2dio signals. The first person 1o use

the deviee to detect radic waves was a Frenchman vams 4 Bdouard HBranly, and Olbver Lodge

B ¥

: ; p : : s . e ede Ty
popularised B when he gave 3 lechae 1898 in honor of Hertz, Lodge also meade

srervenpents 1o the soberer, Many cxperimentors af e tirne belioved that these pew waves

couid be nsed o conumunicate over greal digianres and made significant improvements o
hoth radio eceiving and transmilting apparatus. fy 1995 Marcont dermoustrated the fist

vigble radic system, leading © ransationtic radio conunumication in December 1501, The

eror was later contested sy he was sl 1o be using equipment apd designs o other

1

experimeniers that held the patents #t that tooe.

Attempts began in the 18803 © develop o ynantitative theory of information and o spply this

wurication system, ughelurs Marconi, the trventor of radio ransmission




began with code signals stiuilar 10 the Morse code He st sont radio waves through the air

aph signal across the Adlantic

e VAR, By 1901, Marconi wis able to send s wireloss el

hean.

In 1928, Hartley defived intormadon rate of a communication oystem as the logarithm of the

oof possible message that could be sent through the system, assuming that all

messages were of the same {brmat.

Druring world war H Morber Wiener was brgely responaibde for the development of o geners
phtlosophy of communication and controd called cybernstic, formalizing the concept that both
gaivable signale and endesirzble signals (uch as noise) coudd be delined in probabifistic

terms s random processes. His work was well Known 1o be initlated by the end of World

{1t id not become readily avatlable until 1943

§

Dirawing o Wiener's concepts and taking iuto account the etfect of noise and message

probabilities, U.F Shannon produced two classic papers in 1948, He introduced the concepts

annel capecity v communication systoms and reluted them through the

of eniropy amnd ch

v

coding theorer, Howsver Wiener and Shannon might be considersd the discoverzss of

madern conmmunication and fufhrmation theory.

Fusthermore, citizen band radio communication made B possible for motorists o exchange

5 i Movemher V92 when

messages as they are driving in the same area. Pu Biic radio be

station EDKA In Pirtsburgh Pennsyivania, broadesst the returns of prosidential election,




2.5 BLOCK DIAGRAM OF AN AM BADIO RECFIVER

23 STAGES OF AM AM RADIO RECEIVER

RoF. amplifier siage; the RE. amplifier stage ases o tuned paratiel cireuly LICT with
variable capsciior U1, The mdio wave from varlous broadeasting statinns are intercepted by

the receiving serial and are coupled 1o this stage. This stage selects the desired radio wave

and raises the strength of the wave 1o desired lovel

(i) Mixer stage; the amplifier output of RE. amplifier 5 10 the mixer stage where it 13
combing with the output of the local oscillator, The two froguenciss bear logether and
produced an inermediate frogeency (F) The imtermediate frequency s the differences

between the oseilator requeney and the radio froguency te
LV = oscitiator frequency ~ Radio frogquency

(i1} Omcitlator stage; The IF s always 453 K regardiess of the frequancy to which the

fovy

receiver is tuned. The reason why the mixer will always produce 435K Hz frequency above

the radio frequency is that oscillator always produces 455 WHz above the selecied fequency.




i achioved by making Cyfoscitaor stuge) smaller than £ TURLF stagey and <

=N
P
e

Y
o

S mixer
gey. By making O smaller, oacillator will tuned to a higher frequency. In practise, the
capacitance O ts designed 10 tone the oscillator 1o a frequency higher than the mdio wave

e bBecmine

vopueney by 455 Kz, this frequency difference (455 KHzy will abways mainia

hen Oy oud € are varied, Gy will also vary proportionatly. It moy be poted that in miser

Pty

atane, the carrier frogueny i5 reduced. The 1 still remaing the audio signal.

(ivy LE. amplifier stage; the output af mixer is ahwavs 455 Kz and is fed to fyed tuned LE,

nder nice

amyplifiers. These mmplifiors are tuned 10 ong Feguency
spplication,

vy Dstector stage; the onpu s frem the last amplifier stage is coupled 1 the detector stage.

wal is exiracted from the IF output. Usaally, diode detector i used bocause

Fere, the audio st

of s fow dstortion and its excellent andio fidehiny.

{viy A5 amplifier stage; the audio signat output of detector fed unl s sufficlently encugh
1 drive the speaber. The speakier convens the audio slgnal into sound waves corvesponding

p3d
Py

to the original stund at the broadea ating siation,

24 REASONS FOR MODULATION

5
ook

i For charme! assigmment: cach message s anss witied At & unique frequency band 0

avoid mig-np with other signals. This is why ondy cus radio station 1a received within
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. For easy radiation and roveption of sigeals by using praciically realize able anienna
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4. For multipiexing: 50 that several information can be transmitied tdwough a singie
chann

5 Toovercome requirernent; e.g size and weight

Ty typas of AM receiver configiation are pos isibie:

{i The tuned radico fegueney recehver

s

(iy The modom super heterodyne

5.5 FUNCTION AND BASH PARAMETER OF A RECEIVER

The matn funcion of a radic rereiver e

{i} oo select the required sadio receiver station (froquency band} ol of the Bumorus

modalsted carrists reaching the receiving astonna.

{3 T crreert selocted RE signal into AF aignal

bed

The foilowing parameters ot be rakcen into consideration n order fo b able 1o access the

[eh 'A ﬁ"‘ Oi &y d{lk‘ “‘.u,vu‘”r

Lyh
1

Gy SELECTIVITY: This i the abitity of a wdic rovsiver to seledt the
reguirgd radio station and reject the signal of unw apted adiacent station.
G SENSITIVITY: Is the ability of 5 radio revetver to pluk and reproduce wiak signals,

sst b fed o the

t s dememingd by the value of Bigh frequency wiifago wiih

peceiver pu chrmuit in order W0 get B spinal uipul prwWeT.
gy QUTPUT POWER: Is the fovel or amount of audio frequency powet that the stage

of the receiver 10 the loudspraker of earphons.

vy OUTPUY VOLTAGE: Is the level of oupt viltage range developed across the

TS,




o~
~

}

{vi}

WAVELENGHY RANGE: The wavelength range requirement of 8 radio receiver
demands that the receiver yaust be capable of being tuned o any radio siation within
Sunh ¥ FAIEE,

QUALITY OF PRODUCTION: This is determined by the lovel of distostion
mirodused by o rodio receiver. The lower the distorfion, the bigher the quality of

production

2.6 LIMITATIONS OF AMPLITUDE MODULATION

Although  dweoretically

etfective, amplitude wodolation suffers from the

fotiowing drawbacks:

5

pe

Nofsy reception; inoan AM wave, the signal B in AM variations of the carder.
Practically all the natural and monmade soises consdst of the cloctronic amplitude
disturbanses. As a radio recelver cannot distinguish bebween simplitude variations that
represent noise and those contaln the desied signal, reception is generally noisy.

Low efficiency; o amplitude modulution, useful power 18 in the sidebands as the

ab As discussed bofore, an AM has low sideband power, For example

b sideband power b only ono-thivd of the total power of AM
wave, Honce the efficiency i this fype modulation is fow.

Smati oporsting range; due fo fow officioncy of wuplitade modolation, tronsmitiers

s

employing dis method have @ small oporeting range 1o, tha 5 messages cannot be

fransmiited over larger distances.

Lack of audio quality; this ix distinct disadvantage of amplitude modulation, i order

to gtisin high fidelity reception, all the audio frequencies up to 13KHz muost both
sicdehands st be reproduced, But AM broadoasting siations are gssigned bandwishih

of ondy 10K Hz to minimize the mterference from the adiacent broadoasting stations




Hus means that the highest wmodulating frequency can be SKHz which is hardly

sutficiently o reproduce the music properiy.

27 RADID VREQGUERNCY SPEOTRUM

Hadio freguency wused by differemt communication sy

1

Frequency o Pxirs High Prequency as shown in the table below,

toms extords from Very

o

fLow

Fregueney band Classitioation Application

=

TAVED (i.*,,dhf& 3, SOBaY

b

Befow 30 Kz Yery  Low  Freguency | Long

310

(VL)

3 KHr - 300 KHz Low Freguenoy (LFY or | Navigaion aids, radio beacons

Long Wave (LW)

300 KHz - 3 MHz Sedium Froguency (P | Maritime vadio,  direction

communication.

finding, |

oy Medium Wave (VW) commercial AM broadoasting, constanard

3 Mz - 30 Mz High Freguency (HF) or | Telephone, facsimile,

Shors Wave (SW hroads

commnunication and warshins,

Ad- BW

raciio

seareh mud resiue, atrerafl |

10 Mz - 300 MHz | Very  High  Preguency | VHE televigion brosdeast, FM radio, aiy

(Y HFy praffic control, navigstion aids,

{UHF: comrpunication,  aBiimeters

afds.

360 MHz - 3 Oz Uien  Fhgh  Frequency | UHF television brosdeast radar, sate

Sy - 30 GHz | Seper High Freguency | Microwave Haks, mobile conmu

S raddar.

ioation,

e




- Tt adar ,‘%f. nding
o Adeeve 30 Gz gy ‘
i | i

Table 2.7




CHAPTER THEREE

14 BESIGN AND IMPLIMENTATION

A1 BECEIVING ANTYE

M A An antenna or aenial is an elpotricsl conductor uwaed

cither T radisting olectromagnetic epergy inlo space or for collecting eleotromagnetic

e, of 9 @ strucinrs that couples the Inpu of a reveiver 10 the atmosphere,

vis electromagnetio waves into high-frogueacy current, quartsr wave veetical {marconi)

antenna was used boomuse of Hy cmni-directionality, it radistes equally in all direction.

POVPUSUPRPUREPRSRRPRRRRE

wiure of g anienn

A2 TUNED CIROUNT

DESION FOR RESONANT TUMING RO

Formulag

Ry

p ] 3




But - - ZHE 3
P p TS T PP PR 2
Therefore, i3 i
55 . 2 ox RA0 x i000 x 400 x 1GDG0L0
7
e B 2achms
This is the effective or equivalent resitance of the tuned cirenit,
Abrssonance, the fonoula relating Lo, O and the tuned freguenay i
froow T U U U OO RO D PR TRRSOPPRTPRUPTOUI
Where B = tuned o frequency
o= 1. = pduchings
£ = (O capacitaned
Figing Ly 445G
¥, s RAK Hz
Py {AO0K He
Tank tuning ratis = f};ﬁ »i:»:i = 1YY
The w 400ut s frequency of 330K Hz i

a

Aiy x ®EEA0 & AU0GIE X (400 xC.000001}

foa
w




- aip x w{AAGD ¥ D000V C (A00 € S.O0008 1

s TP Lt 5
Shw i = 7N ;;EE

T e A L o e T YT T ;
Fhe tuned circuit somprises of radio frequency stage and oscillator stage.

RECEIVING
V7
Y ANTENNA

"y

%
-
D

- diagram of the tuned ciroult

1 by the receiving anienna and fzd © the tuned nput cirenit of the

e

The RE

N

signals was take

which is generated from the focal oscillat gang nmed 1o sclect

L nd vt rpycaate ob hre Fordin e e e r Y e T
The puned circuit consists of the foliowing ¢o TipOnEats




A2 Radis frequency stagye The RF amplifier stage uses a twned parallel cireuit LIC

stations are

with o varisble capsciior €3 The radio wave from various broadoas

15 stage selects the desired

imtercepted by the wecelving acrial and are coupled o this stage. Thi

radio wave and ratses the strength of the wave 1o desired jevel

322 Oscillator Bage: The 1F s ahways 455 Kir regardiess of the froguency to which the
ropeiver i wmed. The reason why the miver will always produce 455K e frequency above
the radio frequency i that oscitlator shways produces 4353 K Hz above the selected frequency

& achieved by making Cdoscillator stagey smallor than O(RF stage) and Colminer

LBy making O smaller, oscillator will tuned 10 a Mgher frequency. In praciise, the

Hator to a frequency higher than than the mdio
wave frequency by 433 Kie this frequency difference { 433 K2y »ill abways maioiained
because when O and O are varied, Co will also vary woportionally, It may be noted that in

mixer stage, the earrier froquency 18 reduced. The IF «ill remaing the audio signal.

33 THE MIXER

333 diser stage: Mixer stage; the smplifier culput of .Y amplifier is to the mixer s

where i 15 combings with the autput of the foosd esoiltaror. The two Brequencies beat together
mi produced an intennediate frequency (P The inteomediate frequency is the differences

bepwsen the oscillator frequency and the radin Fequency te. LF. = oscillator freguency -

Radio frequeney
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Fig. 3.3 Shows the pins configuration of the miser {CH2003)

The amphified RY signal is coupled to the input of the muxer. The mixer beats together fwo

b b

The first input 1o the mixer is the amplified G twough pin 1b while the

froquensy Sigiu

focal ossiilator signal of frequency fio through pmliZ of the CDEOH03

&

other faput 35 from |

587 cep obeovrs dwy 36 PO N
W g shown inthe Digure above,

34 THE INTERMEDIATE FREQUENCY.

| Futermedinte Freguency Stage: LE amplifier stage: the output of mixer ts abways 433

Wiy aud is fed 1o fixed tned LF. amplifiers. These amphifiers are ned 1o one freguency

(i, 435 KHey and wender nice application.




FROM PN 3

4588 Hy

Frg 3.4 The Strueture of

The IF filtering cirvuit comprised of 8 tank circudl, 8 tansformer and 453K Hz IF orystal

The tank circuit provides necessary selectivity and filter ow urwanted signal.

ased to ensure that the IF frequency s fixed &t maximum

P developed m the cutput of the mixer as indicated i fig 3.3 sbove. from the pin

ol

confipuration above, pin?, pind and piad of the CD20US (MIXEE) give the oswput of

frequency converter,
33 THE BETECTOR CIRCUITIAL  Detector Ruager The output from the last

amplifier sags s coupled tihe detector stage. Here, the audio signal is extracted from the IF

itortion and s excellent audic

putpait, Usunally, diods detector is osed because of i3 low

i3
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Fig.3.5g) Deteoror Chroult

The amplified 1F sigual is fod Into pin7 of the CD2003, 10 v domodulation. The funciion of

the demodulator is {o separate the modalating (message) signal from the Y AM sigasl, That

2

ral by removing the carrier content

o

AM signal o an audio Beguenoy AF sk

is, 1 converta

‘5'1:‘

of the wnplifiod IF signal. The detector used s an AM detector,

(33
5
}

H

{

i

Y

Fig 3.5{ky A stple diode detector
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Fig, 3.6 Shows the inpat and outpet voliage waveforms for a simple diode detector

displayed from an oscilloscope.

Py
w7

ar dinde defeciors operate in g similar w

e of AR wave

Druring the positive half -oved
poiential almost equal fo the
the dinde i3 ot off and £ begins to discharge throug

accurately for the small amount of ripples
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puiive hait-ove
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36 AUBIO FREQUENCY AMPLIFIER (A¥ AMPLIFIER)

3,60 Aundic Fregueney Stuge: andio signal ontput of detecior fied gntit 1 is sefficiently

] sound waves

gnonpk to drive the spesker. The spraker cowverts the sudio

10 the original sound af the broadeasting station,

The AF signal developed at the oulput of the detestor is nent amplified in the audio frequensy

amplifier, This increase the signal power of AF signal hetfore power ks finally fod to the wad

spesker. The AF amplifier finally boosis she low freguency sigral to a level bigh eaough to

drive the loudsperker.

Tn this design, LM 38850 in used a3 an andio amplifice. The connections are shown in the

cireut diggram Betow,

PREES

s B ESRRSgn B BT Nk
% ks

wal b5 fed to the loudspeaker, wihich is 3

3.7 LOUDSPEAKER: The amplified AF s

wransducer.




Loudspenker converts fow frequency alternating current enargy nfo sound wave{acrsie

+

or electromagnetic unit as

waved The joudspeatier used in this desigs smploy-movi

M‘

[

fig 3.68.

Py

§d\t§ gted i

.

The audin signal is applied 1o the voice coll betweon magn 5, which produces a

radial magnetic field. The interaction betwsen the varving magnetic field set up by the audin

current i the volve onil and the static magnetic fizld makes the veler coll to osciilate along

s cven axis at the frequency of the applisd audio signal, The oscillation of the coil radiates 4

sovnd from the disphragnn. The magnitude of the force onthe ol s g bven by the expression

[ o= Leneth of the wive in the volee in Metre

25
23




Fio 3% Structurs of moving coil loudapeaker
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39 PRINCIPLE OF OPERATION

{5y Lot us sasume that the meoming signal frequeney s 1300K He It is amplified by the

R.E amplifier,

{23 Mext, it enters a miver oivoult which is so designed that it can conveniently combine
tovr raddio Do radin freguescios. one tod Into i by the B smplifier and the other by 2
tocal oseiiiator,

{3} The local oscillator i an

woan RF oscillsior whose frequency of osciflator can be

coptrodied by varving the vapaciiasee of it capaciior. In fact the tuning capacitor of

the osciiator i ganged with the nning capacitor of the input cirouit so that the
difference iy the fregueney of the solected signad and esvillator frequeney is abways

ifteronce is maintained ot 458K Hz. M signal frequeney is

reaquency can bo vither 1,9

oor P04 Hr et us su B Y

that i 1,835 KHe In fact, local oscillator freguency s always hig

her than the

fregueney of the meoming signal,

e
D

When two shiemating corrents of these pwo different froquenciss are coanbined in the

ke transistor, then phesomennn of boats is produced. In the present case, the beat

frequency is 193301300 = 455K Mz Since thiv froguency is lower than the signal

freauency |

it i above the range of audio freguencies, 1t 15 calied 11,

{5y The 4538 Hz omput of the mibxer §s then passed on o the IF amplhifier which s fixed

uned o 455K Hy frequency. b practice, one or mors siages of IF amplification may

be v,
{67 The owp of 1P soplifier s demodolted by & detector which provide the audio

signal

3

This avdio signal is pnplified by the aodio-fregueney (AF) srmplifier whise outpu

fed to the foudspeaker which reproduces the original sound.
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CHAPTER FOUR
40  TESTS, RESULTS AND DISC USSTOMN
431  CONSTRUCTION TOOLS AND EQUIPMEMY
£.1.1 The electronic tools and cquipments ssed in the conrse of the constraction.

Goldering from: A modular soldering the jrow with 40%W heating clement was used for
sobdesing the componens together, A very high vellage soldering fron will damage the

glestronic componenis,

Soldering Saand This was used for keeping the soldering fron in a st and upright position.

The atand used i made ap of meal amd # 18 CONSUUOILS 85 that the bit of the soldering iron

does not tonch any metailic or plastic mak rials.

pe owas used for the the varicus eledironic

et

.1.‘

-

hering

o~

soddey: Flusecors colder 1

<

N

Sponge: This was used for o0 costonal cleaning of the sefdering of the soldering bit when

soldering, The sponge was ahways kopt damp and used 10 wine the soldering bt

| ead-Sucker: This was used for sucking up molten solder, 1 also used 0 romove bk

compements ow of the Vero B oarid.

Wire-cuttors:  Cutters were used to out wirss 0 reguired length and 1 tip off exvess leg of
clectronic components afier solderiog.

e M R S A e 3o e r" /'-,f\’ v
Strippers, Wie sirippeys wore use ¢ to serip off the insulation from srdid or stranpded hook up

TN

NS
~ed




Connecting Lends:  Thase we wires ssed fo conngcl 2l the components {ogether in the

cireudt. Foo this peoject, snbid wire was used becayse i is ¢ avy 1 sobdered and disordered.

Digital Mubtimetzr: This was used for quite 3 number of functions. It performs the

following functions during the vonstruction of the PIOHECE,

ted

i i was gsed toowest the continuity of cach Hine on the Yero board,
2. i oway used to know the termdnals of the transistors used.
3 fowis wsed 10 bnow the value of the colour-oded resistors, capacitors and inductor.

4. fwas used also 1o inow the volisge st each stage of the receiver

CRT Gsellfoscope: This was used o know the wave fiwrns at the following singes.

BF stage

i, Detecton stage

i, Chaput of the aadio

iplifier stage
iy, Power supply stage

Yers bowd:  This allows permanent prototyping of an clectronic desigs. The Vero boad

Hacs,

“’}

was pro-cichod, therstore the various electronic components were simply soldered in
using rounecting lends (wires) and blade 0 maoke and break contimaty respectively berwean

ey wWhen nesoasary.
4.2 FONSTRUCTHIN DETAILS

Cargful planning of the clrouit simplifior wiring, minbmizes errors and muasly troubleshooting
gasier, Over ol cirouit was connscted in parabie! so a3 w0 contorm o the orderly schematic
diagram of the circeit. The buvegrated ciroult used i the design was positioned i the sams

e

divection for AF signal 1o How and this made ¥ emsy o kesp track of pin number during

il
b




wirtng and troubleshosting, The contimaity on the Vers bourd was abavavs cut with the ald of

raxor blade we nocessary,

4,28 CONETRUC

TON OF THE POWER SUPPLY UNIT
The OV DO battery was usod in this cirenit as a power source 1o the entire unit
4,27 CONMSTRUCTION OF THE RY DL & 2305 INDUCTOR

The BY voil was construcied by wi

sding a very tinaing wire round a fzerie vod as

Hostratod tn fig. 263, As was indicated, 1y o= 30 tmsand o = 12 turns

et

Therefore, total number of turns = Ly b Lo o= 42 furss, Angd wery tin wivg was wound
on g ferrite rod of Zom long. The construction is ilustrated below, The thickness of be furrig

rod o 0.05m
433 CONSTRUCTION OF THE L3 385

The &-pin ¥ sovket that holds the LM 386 was first soldered, Soldering and breaking

b

the continuitly of the Yern board when necessary other componen
CDZO03T was mounted in the same way a8 2 16-pins 10 socket.
4.2.4 MOUNTING OF THE GANGED CAPACTIOR

The ganged capachior was mounmed on the Yero board by drilling holes that conret
the thres fogs of the zanged copacitor and the nub for tuning. Your holes were drilied and

sohdering made conpeCHions 1o

the required legs. The continuity was also made and br ek’ 4t strategic pobds on the Yers

h«;&fk‘




sted into the right point

LA

and dindes used were bough and inses
the above

v5, SHPACHORS
st was made to confitot the polarity of some of

Transistor, resistoy
t ot the YVero board, T

aF VATIOuS par
s before final soldering.

SO

o componenis were Hxed at the

(33
EE4

4.2.5 PROJELT CARING,

consirocted and all b

L

the plastic vasing was property

APPIOPIES pOSHIons
4.3 TESTING
tests were porformed during the construction, ot Hifferent stage, G project

the targal.

Vi
PR 2901

Yarious
ted to confirny i the waveform obtained confhrm o the ta

Was 1eg

.“’;'.{::}
'.j
N h’_,,.-f”'””‘" o
= ... /// .
/,/ .\‘.\ 7 ’\'ﬂ
{a} ¥ - 5 -
. -
Y . A‘\ /
™ ’ R
e, ,// . k1
- . .«-f/
Wit}
P /“ /"«.‘\
iy - N, f,/ \ / \ i N -
. z 4 ‘4\ / o “, ‘"'—%
(b S \ et N
‘J\ ) ““\,,/ S ,// t
..f”’”—;z.‘ o
e
Yont €:; ad i }
P
Pl
Pl >
A
TR
PR { i
st | '(’ : i
S %
Sie Y B Tangiriction of AR wive
f.“ ig N g 8 {..»(.?; PEEFLICTEOY T AN WRYE




BEMAREK

RE Staue Th uwam o the mput B

signal increases

wave forrn conform with

The audio ir*qw’ Wy signal

was exiraried

The wave form contong with

the torget

The awdio

freguency

waz ainplified

The wave form condorm with

Also, al the end of construction, the proj

3A, BROD And Radio Migeria FHaduna s
ave band of be

W station shows thar

44 BRESULT

Hrom the tesig

I L > vty va g b
i. The notse was rnnimal
4 L T S PR .
7. ¢ sefectivity was high

The outpmit power maich

fihe nput

4. The sensitivity 19 also high

5. The level of distortion s low

31

o was 1eski
{cii A\'\ ? <

sveen S30RHz-1600R . The abifity of the radio receiv

of the tendspeaker

« and 18 able 1o recelve
namiiting within the medium

ar 10 reoeives

the yecoiver works as was designed.

¢ performed above. was able to achieve the following resulis:




4.5 DESCUSSHON OF RESULY
Fromn the results obtained, # oas he deduced that the quality of reproduciion of the reogiver %
derermined mainky by the fevel of distortion fntroduced by & vadin receiver, Adso, 1Ewas

comfirm that the fower th distorton, the higher the guality of reprodustion. 1o this projecs,

5

distortion was kept minimal by inoreasing the frequendy yardd pasacd by the receive ared

Y
s

detuning the resopant cirouit from the carrier fRguensy.

e
)




CHAPTER FIVE

HEI

r wos successful B gave an insighy mio

perd

arat construction of an AM radi

guite a sumber of practical coneopts in Blechronies and Telecommunication Eagineering, It

enhances roy skills and wobnigues In handling clectronic wols and eguipment,

The constracied AM receiver was able 1w piok, sclect radio stalion (freguency band) out ¢
the numerous modelated carriers vesching the reveiving antenna snd convert IF into an AF

Yy £

fves YV.O0.A and BB.O between S30KH2-1600K Hz on medinme-wave (W)

frequency band. It will be of gresd use to engineers, reporier, pressmen, motorisis, shudents,

graders, ishourers, oo, For roceiving frrmation or signals from an AM stalion

oy band,

fransmit

g within the 5
5,4 RECOMMENDATION

i. The power supphy unit can be both AC (PHON)Y and DO (hatteryy This will give the
secaiver the chance 10 use any souros i case of failure of one.

i Be use for showing selecied freguency when tuning.

[ 3]

i power amplifier can be cosnectasd o the output of the audiv areplifier LU
& H

ed for 2 highor oulpet power

(43
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