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T1k'se units woe !.inked together to funcLl0D as the rniCTOCOJHrolkr based voluge 

CO"L:tro.11e(1 oscillator. 
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CHAPTER ONE 

GENERAL INTRODUCTiON 

1.1. MEANiNG OF OSCILLATOR 

Gsdilator or any signal generator of ?>crne 50rt; trts makes signa! generation 

irnportant phenomena in el£;ctfGnic:s troub!;: shooting and development 

kimi.'.: so .. in any instrument that pmces:;es input to produce output or any 

L2THE NEED FOR MKROCONTROllER BASED VOLTAGE CONTROLLED 

OSGLLATOR. 



dev!ces. To accmnplbh this v>fitho;Jt the need for mdl!ple oscdI3t0rs; an 05clHator v.:ith 

Gsdl;;\tor. 

1.3METHODOlOGY, 

A bottom-up approach was ernpio,>!ed in the reaii:?atinr: of this project; it ranges 

horn the underst,::-:nding of basic: i"lect:onic prindpies that govt:rn the ope,atior: of'id 

electronic clrwits tu the cornpk:te construction ohhehnClI circuit. 

') 



1,4 AfMS AND OBJECTWES, 

The airns ~'lnd objectives Df this projcct are: 

~. To construct a rn!croco·ntroHFf based voltage contn.:Aled o;;cinatm. 

1.5 SCOPE, 

The nliuGcontroHer bas<:,d vo!t3ge contmHed n?;cHiato( of this project ~s 

to Qutput load varl(ltbns. 



.Again H. ~s festrkt0.d to four 14l diffsr0!it bul. fi>·;ed frequencies of 114KHZ, 

JSlfH7., 139KHZ and 227KHZ. 

1,1 PROJECT OUTUNL 

Chapn?f two is Hw liti."!'3tu'e revi!;;~v, it contains theoreticai background, oth<;;{ 
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CHAPTERTWQ 

LITERATURE REVIEW 

2.1 THEORETICAL BACKGROUND 

industry today. V>/ithin the digital communication felti, \leos are used in variety of 

f;.Lc. 

VCOs Clre typk;~JHv designed to perrorrn \p./ithin :::; given sd· Df bound:::;r"'! condition 

A typical veo circuit w:~nHatf:S an oscillating output signal having a specified 

triangdar e.t.c.L The frequency of the output j~; ttH":(;Clbie and is i.l function of dn input 

voltage, an extemdi resistaflce and capacitance or the nke:. The type of applications in 

s 



veo circuit incluckd in a CfvWS Ie. [5 j 

~;pec~f\ed hn it:, , even at the output frequencies ofJ.GHz or more. The output frequ<."ncy 

0:' other such pmbiem~ .. 

the veo circu;t provick;s a very staUe, litt~;r free output ;;ign<ll :3:: the spedfled. 



HOV1ever, GAOS VCOs cannot reiiabiy tunc-Lon at such high fiequ0n:.:i~':s, It cannot 

solution to the above requirement, 

2.2 OTHER S~GNAl SOURCES 

d,scussed bdow; 

;,,2.1 Harmonic oscillators 

that provide.; adequate gain and J n',son::,:nt urcuit tint [peds b2ck signal to the input 



operational frequendes \vith <: rninimcd number or ext<2rnal cornponents. Eda::<ation 

Grotmdeckapadtor \/(0,:; 

lL E!T:itter- coupled veos 

The first t\f.jO of these types operate ~'imihrlv. Tr-~2 amount of t.irne in each st3te 

stages are connected in <: ring. 

The output frequency is then a bn(tic;n Df Uw dday \n f~az:h of tk~ stages. 

by a c:ystai or tank circuiL 



2.2A Pulse generators 

ruis~; generi;tors produces a train i.A puiseswhose v-idth repetition rate, 

2.25 Phase locked loop (rLlj 

23 MKROCONTROLLER BASED VOLTAGE CONTROLLED OSCILLATOR 

::.ppncaUons nf ~:!ectronics. it prCdW:b trianguiar and square wave o\ler an enormGUS 



CHAPTER TH REE 

DESIGN AND !MPLEMENTAnON 
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block rHagrarn, con"lprises of thE fD!!owlng units: 

3. DIsplay unit 
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pr{)j~::ct, 

3.1DESIGN OF THE POWER SUPPLY UNn 

DC vdUge of Sv <'Jr1d Ill! which 'Nen'2 pro'ided through the process; 

23G/.l.lV, SOOrnA, WJS used to step dov,!!'! tn<:: vo!t::;:ge to 12\/ /\c. Then i:l fuH \'V!3ve dim:b 

bridge rec::ifer '';':iiS used to c:onv~~~t the 12\/ AC to direct curn2nt (DC! according to the 

;.1 



~. t F-.f·.·,··~ ~ ·~2',::-;,~ ! ncre Ote~ ..... ~ i. r r. 

value of t.he capacitot v-Jas prompted by the calculatlon: 

The Vrne (T) .... "iP 

1 
T ? .7i ~;.n 

1 
... 

J (if! 

r~O.Olse( 

Hut 3 sd~c:on cHo[~~~ takes O.7V 



(35) 

Let the h:Cld::: 1 

{.3,f;j 

(i :::: iz {3.7} 

('rd.-r' :-::: l:t (3.B} 

(3.9} 



used to provicb 12\/ that po-".:e1";; the LM566H vGltClge ,.:mltroHed oscliiator (\leo}, ::inti 

3.2 DESIGN OF THE CONTROL UNIT 

ThE: rnClin cnrnponent of the u.mrroi unit is the mk::nJcGntmi!Pf, v.!here AT39SS;. 

<'In f\trnei product 'N2:S uS0cL :t has 4\.} pins, four (4} port=.;, (pO, PI., F2, Clnd P3l. It:, reset 

Abo <'l cryst<'l! oscHi(ltor of 12MHZ was used at pins 13 and El, to defini:; the 

wri::::en to it (lre ;,rored. 

vDbge that w.ws to the VCO, W(j'; connected to pin 2J d the rnicrocc::ntroiic:r 



, ... , .......................................... - .. , .. -~' ... '~-.---.-......................................... _N.--:-~. __ ..•... _ ..................•............................. + ij'.,/ 

.,. .. --.· ..... · ........................ 'oj 

2; •............................... , 

AT89S51 
;::1:~~ .. --.. -................. , ............................... :: 

11.······························,··-··.·.·.··.·~~~~.~--.-~ 

.~:! ,_ ............................. ; .................................. ', 

.~ ( ,- ...... ~.~ .. ~--............ , ............. > 

make sure that what goes though it does !lot exc0.ei 7m/\, 

(3.l0) 

F 

(:U.l) 

But \j;; ~(\/ 



~j 

Then R ::: 1~:::~ 

CGnsurnes the 5V, :;0 th~~t ~t does not ;)reach the c.in':':Jit. 

33 DESiGN OF THE DlSPLAY UNIT. 

The rni:lin component of dw di~pia,! unit is the sev<;:,n segment dispiT/, common i:lnGcie 

f\re connected 
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3,4 DESIGN OF THE OSCILLATION UN!T, 

he·: 2 

'2 .. ; 

4 

wntmi voitage applied to ;[s pmS rrn. it hClS a free n,mnir:g freQuency giv,;;n by: 

2 Fu: .... Fe 
F C' ~ .. ~.................. ~:';¢~ .............................. ,-.. 

!-:~1(·1 Fe:":' 

17 

(3.12) 



................ , ..................... ~·12\/ 

[-; 

LM566H 

(:1 
. lOOp!" 

~ ............ P 

FU and CJ. constitute the h:~qu0ncy determining netwcd:;, which ;'" one of t.he 

requiren,ents for oscii!ation 

/:"5 the control voltage (Ve), changes the value of tl-'e outPt!t frequency aisD 

\}Vhen Vc':"::9\/.. 

2 \1.2 .... 9} 
r"'~) :;;; .... ~~...-.-~_~~~~~~~r _____ . ___ . ___ ;._. x····················· 

'100(,0 ::< ):'0,'--;':': 1:::: 
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V"'/her-~ .... /c:;;:iO\/~~ 

1;··· Hl 

2 12 ~ 10.5 
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l VALUE OF THE CONTROL VOLTN;E (\Ie), ! H"<FO IEi-Jcy GENERATED 
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; (} n' 'U:lCk;'{"' ~ 
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35 PRINCIPLES OF OPERATION 

control th~~ output h:~qUf:r1CY of the VCO 

The rnicrocontroi!er sources curn:'nt i:lnd bi:ls;:~d on the codes "w,tten on it, 

To select out of trH:' four frequency value:;, ju';:t make your selection vi:.,:; an 

interrupt button provided. Every selecton ::;;utornJticaHv sVJitche';: ON the (:o[te:;,pDnding 

tow:th:;(, whatl;:;ver is displayed lS whJt you shJli €,;:t as the output of th~~ veo in KHZ 

20 
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CHAPTER FOUR 

CONSTRUCTION! TEST AND RESULTS 

4,1 CONSTRUCTlON. 

The pwii:~ct. was constrw::ted on a Vero board, Jccnrd:ng to the circuit diagr~;nl 

.. / Sucker . 

. / \/ero board . 

.. / rransforrn2" 

./ Voltage regulators. 

22 



'/ Capacitors. 

·f Diode::, 

4,2TEST, 

Tht: testing of the pw;ect. 'tvas c;rried out in the laboratory using ;:::n oscdklscope 

rnicrDcontro~Ier bas:;;d \/(0. 

the rn;C(ocontrd!e:' based \Ie O. 

~ The tvpe of wave forrn generated ,vas nbservH:!. 



the rn\cwcontro!ier based \;(0, 

t< Also the w2veform generated was observed 

t< BV pn;;ssing the interrupt button, the divisions ;~te corrt;:)unus!y n':;2!d and are 

But 

r :::;;. .... .. T (::U4) 

1 
r, {' ~~ ............................ . 

3.Sf: ~6 

24 



For the other three outputs the same pWC20ure was carried to get the frequency 

value generated. 

T!\BLE4.1 FREOUENCl (JU'IT'fJfS ()BTAJi'-..JED 
r····~·--·····---~ .... ;····-·····---~:--.. T····:······-·~--.. ~~ .......... :;.--; .... :.-.. ---~':. ....... :--- ...... ---~ ........ -.... ~---.............. ---~: ..... ~: ... --- .... ---~ ................ "-~l 
i value or ccr.tro;: r·lurno21 or mV:$!cr.s for i Frequency exp;;;cted I rn;-;quem:v i 
i [ l i : 

: it I," l . . i ~, . b . ..1 l vo! age \ v:':;. i one perim1 1 ! 1'orr: t!1eory ! () ta!rH:>0 

t'ii:;:'s V ' ............ ----~-- .. ······'l··8::scr;~;'················.'~ ................ +.: --:i 14·Ki:iz .. '~-- ............ '~' .... ·1 .. i~]' 7 ?;;~~i ........ ~ .... ·; 

i 10v-~-166~m---l:: .. islKHl ...... · ........ ,~ .. , ........... 'h:';·2j(·Hi .. ~--· .... · .... 1 
i i 

~··--·······---............ ·····--······----~·······-·--l·······----~."..,.... ....... --- ..... -----~ ...... --······t·-~······---·····---------······ ........ -.......... " ....... ~ ..... --~ .............. --~ ...... : 
: ,~, ~'J : ~~.. . ' "'>'l"U'7 : ""'~KL>~ : ! ::t,:;" l :::>.,<U:l '.:.' .!.o>(n,;,. : ;,';Jt. .<it, i 

; 1 
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4-4 mSCU5S!ON OF RESU LTS. 

s\;,stern is devoid of irregubrities. !\nf.l for thh prowct the v<lri::1tion rna,! be as a resuit Gf 

variation in :=,upp!y vo!t<ig<;; or component:=. unrkr funrtion, but rwv~;r th,;; k:ss the 
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CHAPTER F!VE 

GENERAL CONCLUSiON 

5.1 CONCLUSiON, 

5.2 SUMMARY. 

1n surnn,ary the project is all about freqw:,ncy g,,:neration and control, i:. 

and the Gsciiiation unit. 

The proj<;:;ct generates fow distinct tn:;quende; of" 114KHZ, 151KHZ, :L89KHZ, <3nd 

227!<.HL !f any of these frequencies are reo.uin:::d; it C:ln bf; sekcted using <: butt.on th<3t is 



5.3 RECOMr",1ENDATION. 

tn.? time of construction of this project. 

! ;:;iso recommend th2t, the departrnent. should encourage sturknts to go into 

ernbedded sys:.:ern de:;~gns, as then2 Is great need for then, in the :;ouety todav· 

28 
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APPENDIX B 

DEFINATION OF SOME AVE.REBIAT~ONS USED 

DC _ ..... ~ ..... + Dir<:::ct current 
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