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ABSTRACT 

This ls a report, 'Nhicll presents thf~ preliminary study, and the 

final 

The aim of ihis project \s10 aid in eraciicatlnq or reducing 

ignorance to it rninjmum and tolerable level in U"H~ society throuqh 

communication. 

The fe!~ort beDlns v/lth a general introduction ( \vhlc~h feature a 
• < 

components used in the construction fJf the circuft and their sped-fic 

functions are made deaL The principle of operation of the system 

constructed and its uses Viere also discussed. 

Any other suggestion nne rmprovernent in this 'Nork wIn be highly 

appredated and welcomed. 

v 



TABLE OF CONTENT 

DE(>r "Rt T~(-)h!. .... ' ~j.\ , -\ , l ,! ~ . . . . . . . . . . . . . . . . . . .. .. 

,. .' .. ...... 1 

.. F 

DED!Cl-\T10N .......... , .......................... . . .... " ........ ..... w 

ACKNO\,VLEDGEf,AENT ............ , '" ............................... , ..... !V 

ABSTRACT ............... : ........................ ,. " • ~, • • • , •• r •• "., ~ , " , , , •• , , , , ~i 

CHAPTER ONE 

1.0 !! ' t' _ rLfOOUC lon ..... '" ,....,. ." ... '" ,.. ", ,," ......... ,. ............. 1 
.,,~ . 

.. " 

'1. 1 Literature Hevie'vv ...... ,.. ,. .......... , ..... ,. ... , .......... ",,. ...... 5 

CHAPTER TWO 
, 

2.1 Theory of First Stage !\mplif!cation. .. ... '" ................. ". . B 

2.3 AC Equivalent Circuii .. '"'' ............... .. ........... ,. ......... 9 

2."t fvJv3ntage of Re Coupling ............................... '" ... '10 

2.5 The Amplifier 88sed on Biasing Condith)n..... ............. '11 

2.6 Class - A ?,mp!ifer. ............... '" ................ '" ..... , .......... 12 

2 7 Graphic Representation of First Stage .............. " .......... 12 

2.8 Princip!e of Operation DesiDn Consideration ............... '" .. 14 

2.9 Design Consideration ...... , ............................. '" ........ , ... 17 

·J.i.n r o
.' n~ ic" l' ~. 

L. ues1qn ~.,(eps ami: ... 3lCLH8t!ons .. 0" •••••••••••••••••••••••••• 

3.0 Second Stage Audio Frequency !\mpiification .......... , ... 2·1 

3.1 General Principle of Operation of /\n CJ~1,,!\rv'lp ... '" ...... 0' ••••• 21 

3.2 OP-AMP Symbols and Circuit fvlodel ..... , ....... , ...... , '" 0" ," .21 

3.3 Poiarity C:orr'Jentions ...... ,.. .......... .................... " .... 22. 

3.4 ldea! Operational Amplifier ........ '" ... ,.... ...... .............. 23 

'.Ii,"! ''3 1 ('~~"" 'r"<' I'l"d Sur""'ll'l"(l Fl""';rl 1 ')'~ ... .l~~; ... ;.:;;:.-<~ \....'1;~):..~ :\.1 "\! ...... ' ::: ~ !,;j :"'t~. ~ .......•• ~ •. "<""""" "< •••• i:..,. .... 

3.6 



3.7 Second S18ge Amplification Design Ca!cutaUons .. " .... "." .26 

3.3 ")"'7 
""" ;...., 

"':.0 
., .... , .. '" ., ............. , .. ....... LO 

3.10 Frequency response of /\n ac integrator ...... "" .............. 28 

Design ca!cu!atic0 of the Third /\uflic Frequency f\mpHficatfon 

t::;t{:$ .. ~ ~j ? c~ 
<." ,,9 ..... ··· .............. '" ........... , ....................... """"""'~;;; 

CHAPTER FOUR 

4.'1 !n!Joduction ......... ~ ...... '" .... ,. ......... .... . ........ , .. , ..... , ... , .. 31 

4 2 Principle of Operation the Oscillahx!modubtor grant. .. . ...... :32 

4.3 Design r':onskieration .......................... " ..... " ....... " .. ,,32 

4.5 '1" ..... ~ Rewo,....a~~("e) ·-··in-'" t;~ :~e ~ t) .. ~:~ ~~.;/ \.~i:"'->t.~~\.", 0"'''''''''' .... , ••.•••. , "".", 

4.6 POvver transmitted calculation .. , .................. " .. , ...... , ... , ...... ,34 

CHAPTER nVE 

5.0 t . "A t ,\ermu n erma ....... " ............... " ........ ,; ... ",.,., ".",,",. ",., .. 3t1 

Antenna DesifFL. " .. " ... "...... ......... ..... " ........ ", ........ 37 

5.2 ''':i7 
.. " ..•.....•...••........••..• 0< 

CHAPTER SIX 

6.0 (".::cnsiruction ... , ... , ..... " ..... .. ', ... , .......... " .. ,.""", ....... "" ... 42 

6.1 l
~ .. ~,:"' ..... , 
e:.::-lH ,g .............. '" .. . ........ . ........................ " .43 

6· ? ,.1' .... D;>::{'~ 'S"'iOf) rlf qc:<~! ,~tf:: ............... , .. , .. , .................. 4S !.;> .... ".$ >;!. , ;., f <<-.-v.,I! ., ...• " . . . , ." . 

CHAPTER SEVEN 

7,0 Conc!usion, .. , . "" ... " ............. , ...... , ... ,. . .. """ ....... , ... .46 

7.1 Recommendation· .... " .. " ... " ....... """'" ....... "' ........ ,,"' .,47 

\\' 



CHAPTER ONE 
_ .... ,.,.-" .. n~~ 

lNTRODUC'G9N 

IGnorance is one of the maJor probk:~rns of !l":anklnd and rnorc 

prorninent v'lay of eradicating it to an acceptable and toierab!e level is 

source to 8 tarDet or destination. T11e means/scheme by ;Nhich this 

information js conveyed frorn its source; processed and deHvered 

;Jlmost in the form it \/'1<:)S to the destination some distance avv<:)v is 
\ ' 

... : 

caPed the communication system. Below is a schematic biock diagram 

of' a" :' '·,.-nm l p; \ "8" fIO"l 0\J>~t{:>rt'\ v~ ... H~!~~ ~J~~h .... , ..... U : vJ0 (...d~:, 

S·ource 
Destination 

Noise, Interference Dnd Distortion 

frequency-modulated tr~nsm\Her vvith a we!! desiGned and Gonstructecl 

radio receiver. 

TransrniHer,··l:his processes the input dqnal to produce the 

tranSinitted signal suitable for transmfssion VH<HJgh the transmission 

.. ' 
channeL The act of process[nq the input signa! (message signa!) by 

var-ling any of the parameters of the carrier wave (the pararneiers of 

known . as modulation. \/arying the arnpHtude q:ves arnplitude 

modulation (.AM) and varyin9 the frequency:give modulation, 



It is important and necessary to have a Good idea of her'Y',! radi() 

VJaves are genera1ed and trans.rnitted \NaVe, 'Hhier'! is the rnain 

purpose of this project , 

A radio wave is generated by a rae!io frequency osciHator, and 

radiated by an aerial Of antenna This radio VJ3ve or continuous w;-we 

caned the carrier cannot convey any rnassage of inte!!igence of itself. 

It must be interrupted to form ;J cCKJe of· some descrip\ion (Eq:s f>J1orse 

continuous Vhwe. This is done by process or rnodulatk:.)CL 

Tll8re are t'NO basic rnethods of modulation: amplitude 

modulation \vhere the level (arnplltude) of the carder vr:1ve is varied in 

accordance to aud10 signai and frequency. IT';odulatlon, where the 

amplitude remains constar'!t, but the frequency iswobbied over a 

srna1! ranw: in accordance \Nith a radio s.ignaL 

It is the later that is belng appHed in this proJect (frequency 

modulation), in many VFdYS a frequency rnodu!ated wave is one of the 

easiest to produce, but slightly n!Or8 difficult to receive than an 

arnpHtude modulated '..N8.V8, 

The design of frequency~rnodulated transrnitter can 

'1. The audio innut arnoHfier stape (class !\ ) ~ f" ... 1... ~ 

2 ,The radio frequenc~:l oscHlator (class t\) and 

3. The amplifier modulator stane (class C) 



.~ TtTN!J) R. F 
()SC'! I,l,i\'rC)R 

RF 
A i'A PUT! Vi( 
~,/Hsrll r! /\ T(H< 

'..t. 

I 

Fig. ').1 A Block Diagrarn Of A Frequency rv1odu!ated Transmi!:ter 

The transistor TRz: REl), Rr ;;, C u and the tuned circuit C) j, Cp 

and Ll acts as the radio frequency oscillator with a frequency of 

by the trirnmer capacitor, ttl, r\ny variation in GsciBation due to 

component tolerance et.c. can be accounted for and the frequency 

\)fou9ht bac~k in to the range of 88-108rnhJ, the range of F~Y1 

receivers, 

VVith no round input to the microi)hone) Vle oSt"::;i!1ator just keeps 

on producin~l an alternating voltage across the tuned clrcwt (v>lhfie 

ever povver is appHed) ,Ii, smaB amount of continuous Vlave. If we tap 
'-

Since Vie me aft~r transrniWng sound {voice) to do this Vie use 

micropr10ne, which produces a sma!! voHaqe vvhen it receives sound 

wave. This voltage: 'Nhich is varying "vah input is aprdied to the base 

of TR 1 via C5, \NhHe the voltage is smail .It is enough to upset the 

balance of R j and P2' 

'.--~ : ' 
i .... 

I J
i 



which torrns the first pre __ n arnpntkation stage. The output 1s coupled 

to the input of the positive terminal, of the nc:m·jn\ieding op ~"amp 

(operational arnp!iner) -IRe 4558 via capac)~or c,.~ 'which is the s(~cond 

stage [Jf pre -amplification. The CHAput is cqupled furtrH?r to the input 

of the negative terrninal of the Inverting np~8mp operational arnpHfier) 

U\rB01 via capacitor CD which acts as the third pre -ampjjfication 

stage and sa[ne tirne a low pass filter vvith capacitor C:{) in para!!ei 
.~ 

\vith R CF2 which only passes 10v.,I frequency vvith CLlt off frequency of 

The purpose of rAllowing low frequency only is in orOBr not to 

riish.:H't the output of the operational amplifier \vhich might be distorted 

The Gutput voltage of this arnplification stage though too small, 

lS enouuh to cause the frequency of the osdHator to vary The 

varies 1n sympathy with the sound input to the microphorH?:, The 

frequency variation of t}'!e osc:li!ator mi)st contain the original sound 

patterns. 

So the frequency variation produced by the oscillator are 

pcoducUon of the sound received in other words the frequency is 

being modulated by the input \<oitage. Hence the name frequency 

modulation. 

,-~······----t·· 

I /:1 f 
~r...........,. ...... _ •• ___ J 



UTERAT~L~E REVIEW 

Ri3.dio is that means of comrnunication that depends solely on 

the use of electromagnetic wave propagawd through the space at the 

i f~ \ ''''''':'''s id J';;Gt,l', have tried to enhance cormnunication by 

devisin<g': rne1hods that are faster than CdrTvlnc maSS(lOC bv foot Cit .) ..... 1 ........:-

vehrde. The senes of inventions that cLHTluiated in radio systern 

indude drums, srnoke siqna!s, signa! man',/ 

countries in both the o!d~ and new 'vvork.t . 

THE; HiSTORY Of RAO~O 

The dp\/elopment of radio was a long process that ir,dudBd many 

steDs and in\lolveci maryv' peopk3~; fronl varbus countries. . , . 

James Clark r,Aaxvvell, made the predict1on, !n H=)8H a Gerrnan, Hein 

rich hertz, dernonstrated that radio wave c'xis!ed and that they travel 

throuqh space, To honor hertz's discovery radio engines use his 

name in identifvirw freouencv of radio v/aves . .):;j ( '. 0) 

Hertz's never cornmunicated by radio, !\n English rnan, Ernest 

Rutherford (1871--19:37); was the first persc~n to succeed in sendlng 

another Enqlish man onver iodqe (H33 '! -1940 ), figurBd out Ule basic 

principle of tuner. 

up the ladder and is considered the founder of radio communication, 



Across the AUanhc Ocean betvveen Enqland Gnd Canada. rv18fcoms 

radio really was a \vireiess teieqraph. sendinG only dots and dashes. !1 

could not transrnit a spoken ':.:vord. Padio prograrn broad castinq was 

made possible the deveioprnent of the vacu~.wn tube. 

In 1904 the first V2H::tlurn tube 'was rnade john AJ1'1brose F!eming( 

1 849 ~ 1945), an England electrical engineer. This tube \vas a diode. 
i' 

.. 
In 1906 Gn AmericGn inventor, lee de. forest (1873- 196'1) added a 

third part to Herning's vacuum tube. This nevv tube was called a tricKle 
.', ~ . 

or audio. I 'Nas much Hke vacuum tube used today. /1,s Urne \,t./ent on 

more and rnore we radio transrnission '>!>Jere found, and '>Nays in vvhich 

radio transmission ViC!'f; constantly cff~ve!oped. Today radio '<Naves 

have been bounded off the moorL Ead10 communica,Uon W!H1 satellites 

and missile is being lrnproved. 

The inforrnaUon transrniHed by radio is c31riecJ by an 

electroma0netic wave sV5tern called the "carrier wave". This carrier ~ , 

wave is varied in some fashion (modulation) by the electrical signa! 

from the tn:msducec vvhich is ncrvV represenhn~J the massage to be 

transmitted. 

After modu!aiion, the rnoduiated signa! 15 fed to the trt'H1smiWng 

antenna, which then takE~s the electromagnetic \,f.fdVe into the space. 

At the receiving end, a very sfllaH portion of the transmitted 

stqna! is captured by apother antenna this signal is fed to the radio 

receiver: which separates the required rnassage from the carrier. The 

massage is then translated from electronic form to sounds, pictures or 

other forms. 

{) 



2.4 TRANSMlTTERS 

The rnain dements of 3 racilo transrniHer are an oscillator, 

frequency amplifier, a modulator, a dired current (de) pOVier supply, 8 

A, dock diagrarn of an frequency (nodu!ated (F.M,) radio 

telephone lxansrnitter, is SrH)Wn be!o'w: 

":'. 

F'r~{lU{~'~~C)': 

Multiphcr 

HG12 /\ BLOCK D!!\GR!\M HEPRESENTl\T!OtJ OF FHEQUENCY 

t-v10DUU\ TED (Ff'A} THANSMITTEH, '. , 



CHAPTER TWO 

2 AUD~O FREQUENCY AMPliFiER 51 AGE 
_ .... ;roo «;0;0 .. .. .... n-.-.. ~ 

THEORY OF FiRST STAGE AMPLlF!CATtON 
_~ ........ ~ .... .... .• _............,~ ................ -" .. -.- ... ;-;o-r .. _ 

2,1 ONE STAGE RC {RE,$ISTANCE-CAPtjS~!TANC!; COUPLED 
AMP~!F!ER G!R-CUIT. 

["'--~""""'--1""--~"""""~"""" ~ 

;:. ~;:2 T·) ~}h!;,.!.J;L?:g~± 
;.' G'1' ;: ::: 

1 f--J-"r} ~~"! [< \)y 
, 

I 
i 

" .. J ..... ?\?YX£ .. 
.? /~ 

Fig 2JJ }'\ Single Stage Rc Coupled Arnp1ifier 

The f\gure2.0 abbve shmvs ;J stage PC coupled amplifiers, 

~vhjch consist of sinQle staqe transistor amplifier using comrn00 

emitter (CF) configuration. The coupling nehNork ., -

Consist of R, and capaci!or C:", C;:::Jpacitor C? Is the connecting 

[ink between the out put of the first stape, which is the transistor 

arnpHEer and the secOf~ld stage vlhich is the JRC 4558 operational 

amplifier. R; is the collector load of tf'an~istGr (), 



c~ couples the input signa! while C2 couples the fJut·put siqnal. 

R, provides the (i.e bias. 

The function of the Pc couplinq nehvork is in !;<'NO fo!d, Firstly, to 

C~RCUIT OPERATION OF Rg» COUPLED AMPUtlER 

The bput signa!, Vi is aw;plifier by Q ~, The arnplifier out put of 

trH~ phase reversed and appears across H2 The output of the 
;.) 

:. :-

signa! vO is the amplified replaz.>:: '{ 80 out nf phase v.,rith Vi 

Ff}. 2.1 An !\C Equjva~ent Circuit 

The de equivaler',t circu;t is shovm above, 

This is the input lfnpedance of the first stage and not 



'Y"" ~ b .' r . 1m; is a1S0 ecauso tne mput u tnc: second stage forms a part 

L,.·! :: ... = .. 2?mV9.!.~.:.t... ar"rj r' - 25rn\!o!t , '" ... e) "'..~ ...... : ......... :~.: ..... ,. 

2.4 ADVANTAGE OF RC COUPLING 

<)~. > I It 
k· . .Jfll"v o~ .. 

Rc coupling requires no expensive c)(" buik.ing cCl1rponents and 

no adjustments. Hence,it is srna!! nDht and inexpensive, 

Tho Rc coupling aiso have a light overan amplification item that of the 

RC coupling has a very flat frequency versus Gain curve that is 

it gives, uniforrn voltapo ampUication OVf:f a v,lide range from a fevv 

hertz to a few megahertz because resistor values are independent of 

frequency changes, This is ShOV1f1 in the figures, below 

l " , . . J 



10\.-\1 frequency 

gam 

.................................... 

Fig 2.2 Frequfmcy Response of the ArnpHfier 

roll off 

\ 
1 

low 85 weH as very high frequencies is due to capacitive reactance of 

the first stage, input capacitance of the second stage and the stray 

muWtude of the input signaL !t takes into considerations the porttor) of 

arc, 

Class--/\ Amplifier 

0) C!ass-B /\rnplifier 

(Ii) Cbss···C t\Ynplifier 



<,' i ,ii } (:1~' ,;;: <~ .,.. t~, B i\ rr) f~,' ; f, ,,:":, f' 
.'~.' .. .> .. \..~ • .if"" I~~" .... t ... ~~!~ ......... : 

2.6 CLASS A AMPLIFIER 

l 
l 
l /'''\ r-, I ;' \, / '\ ;: ! ; .... 
~ ! '\ ! \ : ~'" 
~! \. ! \ : .......... . 

V '\ tmmmw'\~~·''''''''''---''--l----.r~\:-::> 
\ f. \, / ,< \ I \ f \;' 

'\ / \ // ........ 

Since Gomrnon- ernittef is the most versatile and \videlv used 

configuration: V>H!J lNi!! used CE out put characteristic cures to 

differentiate between the rnain classes of arnphfk:rs 



Fig 2.4 8lasing condition for a class A amplifier 

The figure 2.4 above shov,!s the biasinq condition for class-A 

operation, It is seen that O·-point is located at the centre of the load 

line so that the out put (co!iector) current flVNS Ule con-!p!ete cyde of 

the input signa! (conduction angle of 3GOc') Because of cenke Q··point 

!n 

chanqe in input base: CLHT01"'!t produce 0(!u81 changes in output 

j.·10nce, ilenco output is an exact 

replace of the input. !f the rnulUtude of the input signa! is so large as to 

drive the q- point closer to either cut- off or saturation region (where 

base current lines a18 not equally spaced. ) tile out put viH not be an 

f .... ···· .. ·l 
1 i 3 
:.. ............. ..J 



2.8 PRINC!PLE OF OPERATION OF THE F!RST STAGE AUD[O 
.... .... . mm~""';"~--'--'-

AMPLlF!ER DESfGt-lJTRASlSTOR.!.\MP}. 

It is the purpose of an electronic amplifier to accept very sma!! 

signals at its input, arnpHfier them, and then use the resulting ampHfier 

signa! to perforrn some gIven function, For ubiance the input signal of 

an audio amplifier are obtained rrorfl the rDiCtaphone, the pickup of a , 

record player or I.he play back load (.If a tape recorder and '..:vhen 

arr,p!ifier, are used to provide the current dri':/8 for a loud speaker. 

Such amplification requires amplification over a frequency of 30Hz to 

20Hz v11th rninfmum amount of distortion, By corporaUon, arnpHfier for 

use in servo system and analogue cornputers are required to amplify 

down to zero frequency, In the specialist fidel rnedica! electronic, 

available, mnpHfiers are required combine high gain with lo\~v noise. 

The Genera! apnroach to amn!lfier desiGn is first to deal with the ~./ ~ . ..~ 

out put stage. Knowing the Ie-vel of the signa! required to drive it, to 

the output of the atnp!,ifier to tile input ArnpHfiers are coupled to 

prevbus stage by capacitors, So there is no probiern about (1-c level 

stf:H:e the staues in the desian of arfF)!1fiers are as follows: 6 ~ ~ I 

i, Select suitable transistor 

VVe can this the quiescent collector 

[4 



current For !O\N noise a value of ItA!\ is ofien a good one to 

choose. 

3. Seiect a valuc for collector resistance (Rc) so that \.J out has 

. ..!- i .. H . ; .. '/" ~s.' >, t' " k' , aDOll<. daH ule value o! \ H. ! ~llS aHOV:/S ne s:fJna! to nm 'e v 

oul. sW'ing freeiy in either direction vv'ithout clinQinq the . f ........ 

!E; wiH produce the required value fC~f 1." 'g1ven a t>;r)lca! value v', ... t 

of nfe (F) for the transistor, ~,j1any pairs of values of En, t. 

RS2 wi!! produce the required potentiaL but there are 1',1,/0 

flowing through then; is small if!his i2< of the same order as 

calculated value. On the other hancL if Rn~ and Rw, are too ,.. . (... .... . ..;. 

sma!! in value the current is unnecessady hiGh and pCPNer is 

'Nasted. A!so, the input impccL:1nces of the amplifier is bvv 

as a genera! rule, the current throuqh RE·; and Rr:p should be 

about 1 G Urnes the estimated If] 

5 Choose C j so that in cornbination v:iith RB,and Rn? it ronrs 

a high pass Wter, 'Nhich passe~; signals of an the required 

frequency. The same applies to the choice of C2 · If 

feedback which limits the gain of the amplifier but gi\les 

stabHlty. Tile ·transistor is biased by a voltage divider (RB ; \\ 

R
' ',4' • • . > ~ !t t t" ...... ,., t' ,(32) ulaBrarn Glvmg a Sh:HJ!0 vo .aGe a 11e Dase. I nls IS nc 

most stable biasing method. !f the ampHler is a simple one, 

the biasing resistor (R. B) ViiI! ody be R8 positioned 2S in 

:----1 s --,,········1 
~----~~-.. ~ ...... ------: 



diagram (b) improved stabilization is obtained by uSing a 

resistor of half HI:' value connected to the collector as In the 

l!> .............................. ,~.$ .......................... , ......................... ~ .. ~ llI': 

~ ( 

~ . !" ! :; 
.~> :( r~'f .'~' '''( 

::;~ f-<b'; ./ (//. 

~. ,t·~~~···I!-··· .. ··~ 
C1 ! 1 i, I ;/ 

~ !~. --· .. --t·········· ...... '·"··~~:;t,·,TF: 
Y,;., : ~ 

. ;; i.. 
.... .(" < Rb? ... 
/' ' .<:: F~'E 
.~: .-

: <l 

<&' * ............................................................... ~ 

•........ ' ... ~-.. ~----~.: ... ~·-----·----·r···- .... --.. -.-.. -.........• 
. > 

-:" -:.~ ~- :: 
<~ i·;~. ;..-:, 

'1:::' : ' : t············ j 1·-·· 
··············l i···················~····················-L/·::; 

:> .. 

•...... _._ .. _-_ ... __ ._._------------_ .• -----------------------_ .. +----_ .. _---------_._ .. _----------_ .. !# 
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2.9 R.ESiGN CQJiSIDERATJ.9N 

h: an audio POl/JCt amp!iner there lS a very real danger of thermal run 

a .... vav uniess the biasino arrang-ernent chosen is such as to Drevent 
~ .... "l.. , 

shift of d.c operating point A dass a audio pOV>!8r amplifier with 

cornrnon emitter comrnon er-niter confiGuration is used in this ckslgn, 

this \viil provide an acceptatde degree 01 stability, The resistance Re lS 

said to introduce neqaUve feedback frorn the coHector ~ emitter circuit - . 

into the base·, ernitter circuit Good stabWzation is accGrt,plished by 

usin(1 larqe Re. d ~ 

voltage. The base GUrre!,1t is thus reduced, providing a large degree of 

2.1 G DESiGN STEPS AND CALCULATIONS 
, .~~6~~ __ 

efficiency obtainable is 50c;,{l the transistor \Nith nurnber Be 109 is 

J. I 



THE TRANSIS'fOH PARA)\lETERS 

,;i~~imJJ;;i'~ti:l:::M:~\tJ:;@)lt:t£i11i!iIMi.r1riNij~~:~:;l!~1 
i l'r ! sol'".! : 
! hn · 348 ! 
: ~ !' A'I .'.;;.' i.' r .. ·.i. H' : i~,"AL:\ ,f'l., "I ." i 

i C;b,m~\ {F} 4.5p I 
I tCm}m;;, (A) 15n 1 
; : 

1 Pl',wT (\V~ DOOm i :' " .'0:\', / : 

! 'r~)Pf:rma i 75J ! 
i P;1rk::!gf' s~Jk To 0<;:06/\/\ i 
~ <10.> ~ 

, , \/cc ~-. 

loon 

D :::; 4.7KO ; '·C 

,0, 
!·~v 

:::; F~r'" ........... < .~ • "7K" ,q,j \~} 

RE : 
T(','~";j . Jur. 

,t>"v ~ .. 47 

\/Ve also have that 

\/. . 
.... ~:, G 

f\\/ 47 

I.·· .... , 

He; -::: 4.7K (} 

l < /. , .... " i , .... \ " 
li" -::: ~ i L v ~ {) ,; i 

' • ./ .:.. •••••••••••••••••••••••••••• ,f. 
6\/ 



113 ;:;;.k ;:;; Hn~ 
~; 

1, .... , :;;; 1 r ... i 1 ,; .. )" ::::,'> ·1 n y ~ 7 ')/\ ~_ ~~ ~V/ .... ~/,~~.,·~ 

\fE"::: 0.128+0.7 

, 34~3 

O.00000366B 

?fl '7 A ~"'" { !J 

0,823\/ .......... -~ 

/\v :;:; 47, \/n ::.: O.5rnVoH 



\!oui nO'N SBrves 85 the input signa! to the next stage of 
"Y"' ., amplmcadon. 
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The second and the third staqes of audic) f'-Df1ue!"<cv .n.·; .. ! >< 'J 

arnplification are made up of operational an"1piifiers. The sEccmd b a 

"" f' vVH1 a in',.\! pass nero 

WHAT is AN OP-AMP 

H is a very high gain, high .. !",,: direcUy coupled negajhJE~ feedback 

amplifier, which can amplifier signals. having frequency ranging from 

OHz 10 a little beyond '1 r,AHz, They are made vvith different internaf 

;\n Op-anlp is so named because it \,V8S 

original1y designed to rnathernaUcal Lke 

summation, multiplication, differentiation and integration etc. 

Typical uses of. Op-amp are: - scaie chanoino. .... ' -..,... 

V'.H;""'tv nf nh;-'s'e-sh;fi "''''''rl ("-;;,(,,n','tion '-'il-Cp;j' vt .... ~ .......... 'j .... : .. t .... ~ ~#.:s..... .... .! .. O~ ~d .. /~:~ .. ~~~f:~ < ........ ~ .; ... ,..:(~. 

Although an Op·amp is a comp!eh·:: amplifier, it ls so designed 

that external cornponent {resistors, c.apacltors etc.; can be connected 

to as tenrdnais 10 change its external characteristics. Hence it is 

re!atively easy to tailor this amp!ifier hJ fit d radicular application and it 

is. in-fact, due kJ I:his versatility that Op·amps has become so popular 

in industr:{ 

3.2 OP-AMP $.YJ!1BOLS AND c!RCll[r MODEL 

The schernatic symbol of an ()p-.amp derv)tinQ onlY the Signal 

terminals is shown in" the f!pure 3.0 beiow. The pONer supply 



connections are certairdy' ff;quired but !JJ(:; ofk:;r1 (mAted in circuit 

diagrarns. 

The circuit rnodel of an idea! Op··amr is shown in the fig, 3.0(bj 

- ....... ,-......... ,~ .......... ,~ ........... ,-.......... - ........... - .............. ' ........ ········~· ........ '-.. · ........ '~ .... · ...... - .. l 

~,' ,:"";>"H:~~_. . ........... ~. I 

., ',,:. i.' 

:·,,::,:~,,·:,,-"",<;"i":: :;;::::-::.;,,: .......... ... : 
....... --......... ----............ ~-......... ----............ ---............... __ ............... --_ ......... _---_ .......... _---......... : 

F· ;,..~ .') n 
~::...1 ,;. ' .... 

(a} Op .. arnp syrrrbol and (b) Operation mods! of idea! Op .. arnp 

AI! Op .. alTlps have a rninimurn of five ten-nina!s 

(1) Invertinn input terminal 

en Non .. invenin9 input terrnlna! 
, 

(3) Output terminal 

(4) Positive bias supply terminal 

(5} Nenative bias supply terminal 

:l3 EQLARITY CONVENTIONS 

In the figure 3.1 (b) be1mv the input terminals have been frarked 

'with minus (-) and Pius (+) signs, These are meant to indicate the 

invertinq and non-inverting terrninals only. It simp1y means that a 

~. 

phase .. imierted at the output terminals as shuvvn in the figure 3, i (b) 

belowsirnHarly signa! applied at posWv~ tenninal wiii appear arnplified 

in phase at the output Obv!ously this pius (}) and (~} rninus ind!cate~) 

.. ., .... .. .. 



I·····~···.~· ·······-~~····f~:··>· ~= .............. . 
I 
I ·~I-·,. 
. • ..... -.~ .................. <...., 

li 1 ~~ 
. {r" 

.~ ...... ~-........... --

...f"'< 

3.4 iQEAL OP~RA!ON~l AMPl:JFlER 

capacitor frmn its output to anyone of its inputs (that is with 

f dk I."r, " t h " , "t' . ee u3C!Q, h saw 0 uS itl opefHoop conw ion. 

Op .. arnp under such condition is caileel opcm loop specifications. 

An ideal Cm .. amp has the fo!!ov;inq characteristics . .. . -

(i) Its open loop gain Av is infinHe that is /\" ;:; .. G0 

(2) Hs input resistance Ri (measured behveen irrverUnq and non 

inverting terminal) is infinite thai is n, ;;:. ex) ohm. 
<. 

(3) Es output resIstance (seen -:looking back into the output 

terminals) is lero that is Ho :::; 0 ohm 

(4'l It has infinite band width , .' 

3,5 V!RTU.~L GROUNp f\ND SUM~JNG POiNI 

!n figure below is sho'vvn an operational arnp!ifier: 'Nhictl 
.. 

ernp[oys negative feed back ;NHh U";e help of resistor FZr that feeds a 

portion of the output tC) the input 



0' . t 'f '. k ,':>Hlce mpu ana e8ClDac. currents tire algebraicaHy added at 

poin! f\, it is caiied the surnrrnng pOint 

The concept of virtual wound arises frorn the fac~t thaI input 

voltage r: at the inver!lnq terminal of Op··arnp is forced to a smaBvalue 

that for an practical purposes, it may be assurned to be zero. Hf.:<nce 

point A is essentially at ground \ioHane and his referred to as the 

, 
··t· .. 

,.: ' 

.-----·····-···::.:~---..... -... ··\ ... l\ ~/.\\.r- ..... -- .................. i8:----..... -.. --j-\~/~·';/~·\.' ...... ".-----........ -....... -.i 

I·· ~;: . "/ ;1 

'.; 

~ ; 
, !.:_. I ~ , 

I ['. i 
r .. l:::::::=·::l :;. /"'~':>- .. -.- ..... - ........ --L ......... - ............ * 

2 I / 
·······~-.... ······-·····~~· .. ·············~ .... ·····r··~-......... -........ ~ ...... -........... - ........... -...... ~-............. . 

~ 1 ~+A 
.......... __ 2 ..... 

VVrry \/; is !:Zeduced To Almost Zero? 

VVhen Vi is applied, point A attains some positive potentia! at the 

same time \/:, is brought in existence. Due to negative feedback to 

(A~as{:$ vvith "o!tan~' a1r-eadv f'xistiqo If";0p. (0: 1(-"' to V,l :- ~ -.....: ... ~ .. ~ v .... .:."] .... ~ ~ .• ! ~ .7 ... -, ~. '.".;;, , ....... - .... ' \ ~ .. ,. .... :.1 
; 

The algebraic sum of the two Voltage is tilmos! zero so that. \l; ", 

O. Obvious!y, Vi wiH become exactly zero when negative feedback at 

A is exactly equal to the positive voltage produced by \1 1 at 1\, 

This circuit used when there is need for an outmxt \/,fhid"l is 

equal to the input, multiplled by a positive constant such a positive 

p"r.~,L·, l' r·;" ..... u '. 'M>~'~ h U·~I-· ~ r';'.--·~:", ... , ...,ti,.:',.-.~ ·fc·~:ylb.::>.',-:k !--J' ~ ~f.. 1,--' ,.t("''''{·i:.)( .. :; .a r , ()'. ;tr'llt ::;:">'·>k~. ''';;'" ',( In>, nLH ,,:.~:) r;::';a ~','~:' -;;;.,~.~ '(;L~, •. '-', ~" '" ~~.» 'l '- ,j '> 
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that equals the input rnultiplied by a positive constant as sroG'l/n in the 

t· ." r, ~ I l t ~ , f '! i .' . • dqure .).<; I)e UN. ~ is a Torm 0 a vOlaqe con~roiieG vOltaC]e source. 
v '> ... ~ .. 

The input sffJflal is appned directly to t.he non··inverUng input 

the deferentia! input voltage is 

This voHafJe appear across the resistance Hi, SC} the current H is 

Ri 

Since no current flows into or (Jut or the up-amp inverting 

Tt'le voltage Vi with respect to ground, the voitage Vi, and the output 

voltage Vo constitute ~l close [oop, anc) a Kirchhoff voltage law 

equatic~n Gouid be written if desire(t Either by this formal approach or 

25 



3J _S~COt1P STAGE AMPUfJ9ATIQN DS.$~GN 

CALCULATIONS' 

This is; the output vOltaqe of th2 transistor amplifier first stage 

amplification. 

c::: ( '1 .;. 400.1 Q.0235 V 
47 . 

= 0.22325 V: 
-~---........ -

Vr ... the amount of vO!iaqe fed back into !.he input 

,< 02-> < Vt:::; , ._v 

" 
V:){,:t ::: U. ::: .t~;.?'i)V ~ :;:. . . 

';,,': ""~)~--";l 1······· .......... _-_ .. :::::::::::::.[··:: "'1 ..... ~ 
i/"- i 

,; 

1 ................... ~>. ~ ..J 

" 

... 1. 
Fig. 3J1Seccmd Stage [.lLdiG frequency amplifier circuit 
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ItiE THlRD STAGE OFAJJD!O AMPUFICAIJON 

:lB GENERAL INlY.;;.BJ!NG GAIN C!RCUIT, 

resistance. !n theory both capacitors and inductors could be used. In 

practice: however, capacitors tends to be much rnore idea! in 

In general virtually any rea kU-l tJk; frequenc'j--shap!ng functlon 

C8n theorel)cany be created \:vith resistancE: capacHance and op-

amps. Occasionally: inductors are used in some special op~amps 

circuits, \!vh!ch are usable at hi9h frequency 

dependent operation is the !NVEHTING OP-/\fviP,s, /\ schematic 

diaqrarn is shown as below, if''! this case, the innut and the feedback - . ". 

circuit are shovm as blocks: which represent complex impedances. 

The; steady-state impec.!ance of the input block Zi and the 

combination of t'vvo or rnbre dements. 

t,"'",,<::fpr fu· nriin'-j d(.:S~ .. v. ....... ~ ........ :;M~. concept to an algebraic relationship between the 

\./'v'e have 

H(j\,v) ~ :lQ. ~ - (~f 

~"'./i Z; 

') .. ; 
.. :.. f 



This obviously reduces block to the invertinG arnnlifier (lain. m .. -.. ,/ r-- .. 1· 

vvhich case H(ju" becornes tv'; the dose (Jain 
'.~: , .. ; {. .. 

~------'--"""""" ........ ~-~----.................... " ..... " 
i 

-------·---·········· .. ·· •.. /·\:'·" .. 1 

1 •.......... ·\/\/"v······ .. -~·-·-··········r::···;, ··;~ .......... L .........• 
j.;. /·················1'· r I y,:. 

~ t ~ 

! ...... ':::::::. ; 

i.l. _ ..................... __ ... _ .... ~__ I 
- ~~~ ~ ............................................ ~ ................... ~ 

lfv1PED/\NCE 

3.9 ac ~NTEGRATOR 

This obviously reduces back to the invernnD arnpllfer gain. 

where the resistanc.e Rr is placed in parallel vvith the capacitor as 

<:-1:O,,~i" in the:, f;(1; l"6 b' ,pln\i'./ T;l';' i,'ln; It r{·~s;~·t~)r1r-p. l~ '-:rq.,< ."<el-:r..j-e:,d '"")c' P . . ;;.f. l .. y.~ ,~~ ~(~\..J ::;;j~")~:; .I' ... ~ .... .I'~«. ~! t .. ~ ~. f"'U~ ...... ' ~;;;:;;.A. !.,/ ...... ~ ..... ( ~: .... ./'<!"f ..... ' • 'v .. \.-.... A ,:.:~ .. "'), '\:' 

3.10 FREQUj::N.f2Y.RESPONSE OF AN ac INTEGRA~OR 

approach. The circuit is first converted to steady .. state hJrrn as shovvn 

combination of Hf and !ljpc, 'Nhich is 

?> :::. Rf // 1 ;:; HiX(iijWC}:;:' Hi 
OIjvJc) RrO/jwc 1 +jvvRfc 



[~v~~~,] 
: ........ --.... ·l~·~~l 
: : 

~ ',!, i Fi 

! 
F::: ! 

'J----.---.--.-:.\,/\/ ..... , ....... -....... ~ ........ J ------- ·-1-~>' ... -... ·-

t·" .. ······,····;',·/'·,· .. ··· .... ~, 
~"" .. !\.~::',·, .... , ............ l .......... .i .. :· , ..... , ...... ,1... ..... -. l~'···t./·>·······*············ ~ 

J 
............... ;.; ~. 

1 >' 

j"'"'" 
----~---~-~ .................. ~" 

, 

Fie.3.G TRANSFEH FUNCT!ON !S THEN 

- RdR ............ J 

'j+j'NRfC 

'INhere Tf ~ Hie is the tln'10 constant of the feedbacK. Cifcuit The 

3.1.·! DESiGN CALCULATION OF THE THIRD AUD!O 
_"' .. '" .'<'"..,.;--o~ 

FREQUEtlCY AMPUF!CATIOtt§.I6.0E 

VVe have that 

F::::; 229kHz 

(" m I' f' ...... ~ ..... II 

'H10QS"J. 
'1~i1000 

29 

Rr 
1 +jl/vcHfC 



.... - ..................... . 

'10.0043+ 48302.5 

/f:::: 21978 

fa n 0 :H:}}.Q.? 5 
0.48 

o ;::; tan· l A.$)02Jj. ;::; 8~)'99' ~.;o DCf 
0.0048 

I-·~········--·-- [~Lj·-- ........ ········~-l 

:

1 ;~:i ~ ~-:,i,<~l!L}> jv;;;,,; • ' 
.:>:": w 

L __ ··L~_,_ ... _ ............. ____ J 
Cj,n ~ ] "'U!RD 8T'" G"C '':-lJD!O, FDE·;C'~lJFNr'" AtdPl IF'E·f:) f"'IR'('!JIT ~ <;" ''''''' 111l .. ,4., cr\ . ./.1\ "'< ... <...>Y .IV!. ' .. j~ ... "o./. _I 
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~LHAPTER FOJJR 

4.0 9SC~LLATORL~ODULATQJ~ CIRCUIT 

4.1 iNTRODId.9T~ON> /\n e!ectrornc Osc:iHator is a device vvhleh, 

obtafn power frorn a Ltc source and uses it in providing an alternatinG 

output v\l!thout altering the urcuit configuration by rneans of 

The electronic oscillatiys may be divided broadly into bNO 

(i) Non-sinusoidal (or relaxation} Qsci!!8tors .... they produces an 

output, which has square, rectanqu!ar or sfn/Ij~to()th 

4.2 PR~NCiPLE OF OPERATION OF THE S52!lJ."ATORf 
MODULATOR CiRCUIT, 

to the circuit to keep it osciHafng at its natural frequency. it is the 

below. the cfloacitor becomes charqed and discl1arqed n3t)cated!v, ~ ~ ~ t ~ 

The rate at which thiS" happens depends on the capacitance and 

inductance of the two components. 

The freGuencv at'Nhch the c-ircuit relJeats itself is the lesonan! . / !~ , 

. __ 1_ 
21""1. ')(CL) 



To keep the circuit osdHating, there must be a steady supply of 

The t~rnitter 

The rnain consideration in the design of dap osdHator is in thf~ 

choices of transistor and the setting up of the resonanc:e circuit This 

4.4 MAKING CHOICE OF TRANS!STOR 

Tile rncun consideration is U":e out··off frequency' of the tratlsislOL 
, 

VVhHe in vadable frequency 

oscWators the Iknit is usua!!y about. 0.8 tirtles the out~off frequency. 

Hence a transistor C8G9 that is RFlf\F Oscillator arnpirfer with the 

follov,ting pararneters is c/1osen for this project. 



4.5 THE RESONANCE CI8CU1~ 

The resonanCf~ circuit is Inao up of a fixed inducb::n: two fixed 

The hrr,mer capacitor !s 

arranged in paraHei v,:ith inductor with the olJli:.~r fixed capacitor in 

f .. ~~ 

If f and L are fixed at 94MHz and 15.82 UH respectively, then 

1 "--'} ~r_······"'·····"'·~~7'·····"~_""_······~ 
4T["' X H4x'10~" x 1 ~:))32;do-') 

::.:: 18PF 

The resonance of the circuit is Given by 

VVherc XL ::: 21"1 fL 

X "4 "'."" . ·c ::.:: i;) .t)f 

0.0118 



4.6 CALCULATION OF POWER TRANSMITTED 

:::; CL06V 

, . , ! " -, '/!t ,'. " (--<.! '1 (' _. '! VB;;:: \r+ (1.1 \0.:::; b.v + f/ \01 ;:;. ,j.! VOi( 

Rw+ F ji ~:: Vee 
1 .. X 10 {:") -.. , 

........... .R·l: ............. -
c' n 1"'<. j l -t. !--'lG 

F? «' .. }. R:~ ;:; 60000 
"! .. " '.! 

f)' .. -. I 

1/) 
L 

12 
fJ. C){) 2 

To (1e{ the VoitDC10 cain (Av) of the circuit ~ ~ ~ .. 

/\, :::. LL 
, 

; ~:': 

r'e ;:; 25mV' 

60mA 



/\p ;;:. Output Power:::; Ai x tw 

Ap:.:: 30G x 200 :;;: qCLOOOw :;;: 60kvv 

HG, 4,0 OSCILLATOR!fv10DULATOR C!RCUIT 
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5J) AER1f\L!ANTENNA 
9HAPI~R F!.Y.S 

Antenna is the class of positive C(}nlpC;net!ts of radio broad 

c8sting, communication, navigalion, radio, television and OirH'.:'f 

f\ntenna can be said to be an assernbfage of conductors, di-

e!c'ctronics and ferrites, the main of radiating 

electromagnetfp wave into the space and also receivirq thern from the 

State of the art antennas also provide speOa! filtration to 

slQnals, 

, 
r"-'';;rj ,~,;stnn~ ", (:;('sc'; l({.) t\'"\t:;, ,rv",)f'nn :;',{vj r'''',n:{'l'' a ... ..:~ .. ...... J .. "'J<:{:~ 1,..) .. '~,~~."}.;....t~ ..... , .J~,,--.. :\/ ....... u~~'W:~ .. -'!,~\ .. ~ ~.;:~~~':;j~, ~J 

range of radio ennineering, structural, services and economica! 

pararneten~ and charact.eristics, 

performance of an antenna depends on a substanti":i! 'Nay on the 

frequC':ncy ban or band in which i!: his,to operate, Anl:f~nnas can be 

dassified into long wave (fJLF) rnediurn·,\:vave (or FM), short "Nave (or 

HF), VHF/UHF, SHF, and Optical ,"vave. !l can also be ciassified 

based on the 111anner in '.vhich the radiated field pattern is formed, 

{<') .~ 
\>:.... } 

(4 ) 

Sma11 radiators «:9<1 

TraveHnG wave: antennas v 

{~',rV:'I't: 'I'p .. jvn(', aI1t0n1'):;'<:; ·\f~· ..... · ' •. A .. ~ .) t .... ,.." . ~ ' ... .;;: .... 

vvhich is Applicable for frequencies within the range of '10KH3 to IGH:> 
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antennas; loop antennas and frequency - infJependent radiators. 

5. i ANTENNAJ}ESIGf>,{ 

1"laving obtained 

94MHz, the length of the antenna required kH' the appropriate 

F = freGuencv at v:hich the Signa! is to be transmitted , , 

" A~;; 3x 1 08CC!L§ 
~)4f~;l ~·lz 

=3.2 

For greater efficiency of the antenna, that [3 for the antenna to 

A 7,: 3.2 :::. 0.798 ~':; 0.8 
4 4 

For satisfactory and rnme effbent operation of 'vvireiess 

cornmunication appliances, a proper choice as well as good antenna 

reasonable heiflht abovf3 the around for better efTidencv. ~ ~ ~ 

5.2 EQ,WER SUPPLY jJ.tJil 

E.!ectronic devices anfJ circuits required a d.c source for the!:-

ha\f8 the advantage of being portable and ripple-free, HO'Never, the 

vdtaqes are jow, they l:eed frequent rep!acernent and are expensive 

as cCH-npared te c.on\!entlona! d.c povver supplies. The rnost 



convenient and econortrica! source of prw,;cr is the dornestw dC 

rectification 

shovvn below. 

/\C input 

,.<", 'T""", j'o, ~ fSC ""R* «cR"!t t j r "f ~ \ : .i I t\,r".!'~, C'(j .''J,e" 1 seps (" O\iVn !nc ae SUpply vol age to 

suit tilf.~ requirement of the eiectronic devices and cireLli\: 

fpd \.-,.-,! V)p 1..J • ., c~l'nr'!'y '- "'. ..! ".' _1. <..,. • ••• ';!J i.J , It also' provides [solation from the 

supply !ine, 

{2\ RECT!FlE.R it is a circuit .. whlch uses one or more diodes '. ,} 

to convert at lJoltage into pulsatin9 de voltage. 

{3) F!L TER: This circuit element eliminates the f1uduatlOns or 
~. ! ,.. 

by the rectifier. 

(4\ VOLTA(3E nEGULATOR:~ its main fundion his to kf:ep \ ,; 

the terrnina! voltage of the ,d,e supply constant even \vhen 

ac input \/oitage to the transforrner vades Of \I~"!hen the 

load v;3xies. 

There are three main types of rectifiers. IJley are tlS fo1kYNS: 

Sinale·-uhase haif 'Nave rectifier . ~'.~ ~ 

(2) Slngle"phase ftllht'iave rectiner 

in the course of this project, thf~ FUU .. ~VVAVE. BR!DGE 
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This is the most frequently used circuit ior electronic d.c pO\Ner 

It requires four diodes, but the. transformer is not centre-

( 1 ) 

, 
Cine devices inside a four··terminal cast' 

/\s. part of an array of diodes in an iC 

I ;" r"\, ! \ 

1/ \ / \, 
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HownWORKS 

During the input, haif-cycle, terrninal iv1 of the secane-iary is 

are reversed-biased (CJFF). Hence, current flOVJS along tvlEf\BCFN 

producing a drop aCf{)SS H2 , during !he negative input haW·cycle, . 

D.~ are forward~biased, Circuit current nov~'s along NFA8CEiv1 as 

SnO\Nn the figc.lfe beiow (b), Hence, we find the current Keeps flowing 

the FM TR;\NSfvHTTER) in the sanv:; direction AU during both half 

Consequently, point !\ of the bricJge rectifier 

that of the supply frequency. 



r------................... "/ .. . 
I ·f i ..... . 

f. D,~· .,' . ' ..... 01 
.. f{ 

:::
1 .. , '" (; ...... . 

. ~ :....\ /':. 
;/., c ( >---.... -............. y ...... :.:. 

(~~ ''/ ::::~ ~\.'.,. c~:::;}v <: 
i i··.. i; .<~ ?'>.i,.~ 

·· .. ·L .. -.-......... L ..... ::>: ... ::/i/ DC' 
tl ~~ ____ ............... f~·····················:~~,·_J~· ______ 4 

8rnpHfiers, vvhleh needs both positive· and negative vo!t-1ge to be 

obtairlirw the r)osi!:h/f~ and neg. atr'v'e voltaGes Gutnut from the fuH wave .. J t .. ,../. 

" .-- t . ~ l' ~ . t (" . ('. d > 01 tne Up-arnps respec P'/€!';l. 11e capac; ors ,/ j arlU ',/'2 are user ,.0 



CHAPTER SIX 

CONSTRUCT~ON: 

operaHon of eac:h sl.Jbsystern (circuit) and (~ach component both active 

and passfv(~ in the circuit 

After the d~'~i/>f.l tjl~ '-':~n~'Y')lle:1+S to (-!'-~sir1rl~d 1"! the eire' Ji' ~rp ..... '. .. .... ":; ~.j'd ~ ....... .......... l ~f '\.J~ ~~.~ ~ .. , ... ~ ;t ......... ::;~ ,~... .~ . d .... '"' t u" ...... 
. :. 

rl"-~<g' ··:lIT1: !--Je:()' \~J Fi,·>~t !hj:> r~>;:oi.:·t()r'-."; Qnd the) "c::.f")a'·itor<' ':Irp .-)l-)/'.?d a':(~ ..... H ........ ~ ..... ,. ~ .. : .. '4, ... : 0 .~ )0. .. _ , ....... ~~ ... -:: v woO:: . ,~ ............ ~t--. .c. './. ::;':CA ....... ~ . .dt:);~""......... • .. ~ ... l 

polarity. 

properly dressed before sofdering them'irL 
.' 

Now the mk::rc}phone is been connecL:d and soldered in place, 

\Nith the red lead to the posltve trac!:, the 'Nhite lead to the neqative 

side of C 1 and shield to the negative track 

Noting that H is the right number first· Tile coHedor terminal of TR'1 

goes to !~3 while that of TH2 goes to the tank oscillating circuit /\ heat 

sink cEp as used 'vvhen soldering to prevent damage to the transistors 

42 



place in the circuit 

Fen !he kst Ie (JRe 4558) while 'i.fiB be used (::IS the nc~n--

invertinq amplifier. the input fn)nl the transistor amplifier is been lc:ad 

in Hlwugh the non-inverting input terminal {\vhich his the nWllber t,>.;vo 

The inverUng input terminal i~; the number one terrninal 

a part of the, output sirina!. The terminal three which is the output 

terminaLs, 'whid", are connected accordinglY to the povver supply, 

For the inverting Op amp the connection is alrnost similar 

8xce,A that non·invertina in!)ut terminal (two) is been qrounded and ? .;.,) ~..... \. -.....: 

the input signal is been taken en the inverUn9 terminal (vvhk.:h [s 

tennina! nLHnber one). . 

lead noklQ to the -ve of the anv)1ifiers. :;j ..,.. t 

The regulator are: now connected carefully and soldered, l he 

connecting the power supply it vms decked nait, proper!}' !.iJ maKe 

sure an the components are placecl in the right position correcty 

oriented and soldered in properly !\!! excess leads 'Nere been dipped 

off c(JrefuHy 

6.1 TESTING 

VVith no sound input to the microphone, the osdPatof just keeps 

on pnJdudng an alternating vcdtage across U'18 tuned circuit. /\s long 
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After connectino t$K: power supply. S\Nltchinp on the:; transrnitter, 

a nearby Ffv1 (frequency modulated) receiver over its band, it was 

heard so very quiet in one (and possibly fflore) luning positions. 

T~!l{in,~ ;''It,, tllP , q r", '8 ., '-, , .... 

r2cr<i:-,/er. 

Difficulties rll2r;/ arise the voice, the rec€iv(~r is 

returned and the hmrner capacitor eli adjusted, until the voice is 
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Ql§:f::USS10N OF R.;:~SUL T 

From the circuit (3t:aivsis it can be observed that !he fcdlo\vinq 
.. . ... . .... 

r't"H':lj!t::::; \M;::,r;::, obt,"'hlG(j fro"r'j til;::' 0" Ces'rq·!c>. « nf t"'P I:: f"1'< T '··..,1'1<' lll'+l·{·~r ~ ... ·v ......... " .... Y'll'~ ',M "x;o. .. t".~. ". ~.~ ........ S.;j' ,-.... l ..... ~ .. i~"'-" -.;'~ .. ~ ~.'3{ .. ;, ~t .... -./ .. 

!\ voltage gain (AJ for the first pre··afnplifcation stage is 47 frorn 

4.?kD ::: 4r 
R.E'150n 

CoBecio: Curff:nt ;:::; "i.20M/\ 

";., 

Closed loop voltage Dain VeL :::; 9,5 (for the 2nd amplifier) 

r , ... , '~b' ~!, , ~ It" .. " " ... (J' 'i\! r' t.:;e\.! acr, <fu aue .... ~ ",;: \< . ./ 

Closed loop voltage Qaln for the 3(;j amplification 

The po'/\i'er Tram)mitted IS -\oV\1 from a gaTI of 60,000 of the 

modulating circuit which could only be received fmrn a distance of 

200M radius frorn the transnlitter. 
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CHAPT.S.B. SEVEN 

700 CONCLUSiON 

The prirnary objective of this proled vms achieved vvhich is to 

"ip <' inr~ :.~r:(· ,..-."r,.,<:· IT! leht'"., '0.3 '."V'.~~1! '::A _ .~~ t ........... h) ........ _,.;'..$ .~~, ~, the experrence 

stgnal through the transmission channel \f/hich can be received with a 

well designed 

transmitter, 

Look!na at !he circuit it can be -Seen that there me some oher -J 

better wavs of biasirw the ta.nsistcJ!·s ·or even a corru)!etelv different -. ... -:$ • ... 

Nevertheless, \Nith the enoineerinq objecUve of rr:akin9 judicious use 

of vvhat is availab!e to obtain what is desireC1, the vvork presented is 
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It is in deBe! very 

students first~degree fina) project be a practically oriented one, 

[10\iVe\fer the problem of construction' such as the time period and 

finance should not be over looked 

As a student, anO final student for that InaU.er, \:vHh bulk of acadenlic 

work lord and project vJork all on the student There is the problern of 

So ! recommend a larqer and enoqjh period of Hme for the project 

vlork. 

There is alSO the problem of finance fv1any siudents have due to 

finance deviated fron; areas INhere they have brighter ideas: some 

8 \:/0-::" r' (~, 1o, tn irl:::?·dl"('l'<:">c tc' fitl;::"Wl{''''-' ("·0' l!(-l '"1(J.! ~ :;:.;(:, <hp ;;0<::' 3'-,<! FlO "'n{)'~.;t " ......,J~ .. Jt...: ...... ~O/ .• " ..,.,., ... J".''.i (0(..1.... ' ................. ..", lo. ~ ~.' ... "~"''''''' t;~ ... ~ 1-... v# .. t ~ ~_'''' .. ~.\,;..- ~ ........ ~ 

that the 

adequate racHitic;:; and wen equipped research centre at the reach of 

the students to enhance the perforrnanG8. of the student both In 

project vvorK. and other academic work. 

i~;·~;·····----: 
i L. i ! 
L ........ _._ ... _~~J 



long "1'.1'(3\/ in irnprovinq the final year first cicqrec engineering project. 
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