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ABSTRACT

coniynl, it comprises of

namely, the pover sy

unit, and the oscillation unin
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fanction as mioroeoniroilor based

s

The project gonerates four disimet equencies of | Z. 184

\,

s wre reguired, it can be selected i@ buites that is

A display Is also provided 1o help in the sefection of the s s required
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CHAPTER ONFE

GENERAL INTRODUCTION

11 MIEANING OF OSCILLATOR,

Gsciliator is an electronic davice « with positive feedback in other words itisa non

g device that generates an alterr ating signal 2t a desir 4 frequency when

&.

med with o direct currant (DC) o power, 111

Most electronic nstruments we know today are driven by a sipnal either from an

sscillator or any signal generatnr of seme sort this makes sional

aniporiant phenomans in elactronic ¢s troubls shooting and devel igmnent,

Maors 5o, Inoany instrumens that processes put to produice output or any

By i that performe periodic function, osciliators are BRISSIArY,

12THE NEED FOR MICROCONTROLLER BASED VOLTAGE CONTROLLED

OSCILLATOR,

The preference of ascilfators in communication system e ublgulious,

Basically, the goal of 2 communication Iink s 1o exchange nformation between twy

separate pomts. This exchangs of information is mostly dong using some kind of
sigral fa

modulated cardier signal The rodulating sigral s a low power base band ignal with

dintingt frequenoy which is provided § oy s osciliator, [2]




After modulation, the cerier signat i3 further amplified untl it has adequate

ooy 2 [P PSSR f'.A,M " s
Donwer TP ENSTRESIoNn. Bomse syslems ez the

However, most systems wie muliple carver fraguencies wit]

freqguenty band, 10 be able ¢

-

o transeit of receive on these freguencies (alled channely,
maultipis oscillation fregquencies have to be available in the wanamitting and receiving

devices. Yo accomplish this without the need for multinle oscillators, an oscilfator with

: 5.

squency and iigh tevel of control is nerded; Ssoiflators of which the cecillation

VaTEaT

fa spwecific node of

reguenty Can be tuned by changing the vollage

ciroaityy via s midorocontrolier is celled 2 mivrooonwrolier based vollage ronip

LAMETHODOLOGY.

A bottom-up approach was ampicyed in the res i proiecty i ranges

frorn the understanding of basic electronic principles that govern the nperation of &

electronic oirouits o vhe compls

Ricrocontrolier msed voltage

mhicrocontroiier 1o sourge ang g switch, that

= conmrolied oscillator

campiaies the | gh  variabie resistor 1o

b generates the autput wavelnrms,




1.4 AS AND OBIECTIVES.
The aims and obisctives of this project ars
# Yo design g microconuaier based voltage controtied naciiiator

& Tocomstruct @ microcontrofier based voltage conmtrofled cac

F Freguenoy generation,

Yo comtruct a motoer's drive speed controfler
B PR and AN detection in radio enginearing.

F A vreliable YOO for PLL implementation.

1.5 SCOPE,

Aithough this project i primerily concerned with the relgtionship betwesn a

microcontrofier and g voltage controlied oscllistor, many of the pringiples, &

and approachss discussed are of basic importance, and they find application i sateilite
transmission, dela communication, telephone switching, digia!l compuler oparations

and minre,

1.6 LIBITATIONS.

The microconiroter based vollage controfled ooclilator of this project

i

concerned with the condrs

the output frenuency of the YOO, by sliminating the
sffect of frequency pushing {change in output freguency due o variation in supply

% itg

2

sumcantibility

vioitagel, not minding the puiling factor on the VOO which detarmin

i outpot ioad variations,




Agaly Wi restricted to four [4) different but fixed frecuencies of 114KH7

A

{3’5

TEM7 JRGKHT arut I2VHHT

L7 PROIECT OUTLINE.

Chaptar one i the general in

froduction, # contzing information on osal

the nead for microoontrolier based voltage controfled oscilator, methodology, aims and

EY

gbiectives, scnpe, Bmitations, and project cutline.

PR

"

Chapter two i the Blersture revisw, It conlains theoretive! backgrounyd, other

signat sources, and microoontrolier based VIO,

& the design and implementation; it contains miormation on the

nits that mads up the system and s principle of operation.

Chapter four s the test and res

fve iz the gensral conchusion seglion, i ¢

i SUMITIATY,

concivsion, recommendziion and referances.

gn




CHAPTER TW(O

LITERATURE REVIEW

2.1 THEORETICAL BACKGROUND

Yoltage controlied oscillators BIE W

Phnaown and widely used in the Siactronic

mdustry today, Within the digital comrmunication Held, VUOs are used in variety of

ST

wpheation such as frequen oy synthesizars, signal peneration feg. signal transmission)
D3

VCOs are typically designed 1o periorm within a given set of bow whary condition

antd perform according to a specified standard, Typeal conditions include for sxample,

TVET Operating temperature ranges, sencitivi by 1o vibrations, ourpuy

3

> and the fike. Typical performance standards ine fugie; output

sensitivity o

signal frequency stability, output » signal programmabil

A typical VOO circuit generates an oscitlating output signal hav spetifing

frequency, The signal can have several aiff

iowavelonms, {eg. souzre, saw tooln,

trigngular e.t.cl The frequency of the culput 5 tneable and s 2 function of an input
voltage, an external resistance and capacitance or the ke, The type of applications in

VOO chrowt s used dictates i pperating conditions and performance

3

‘;’4

i addition, the type of applicstion aisn determines type of fabrication

technlogy used to manufacturs the 2r of modern digital iny




%

well known and widely used DMOS technology, where the

S LT A P s oy 2o R an . - i Lt d [T L B ol S
There is g problem, however, when the application i which the overalt 1 iz used

reguires the VOO ciroudt to have an owiput with very low phass noise. For instance,

whars the B s pa

ri of g bigh sped serial ansmission s

i imporiant that the cutput frequenoy of the VIO o

stable and jtters free, and be 2 consisteny function of the control mnut {e.g voltage,

sce and the Tke) wh

1t frequency exbibit extremely nw noiss,

o,

For example i the cass where 2 YOO riroult B used oy an application

IR 4..'
relavey

serigt bransouasion syslern, 15 dmportant that the outpul
frequenty remaing stable and jiler free, and the oulpul waveform remaing within

spacified Bmits, sven 81 the outpur frequencies of 16Hz or more. The sulput frequancy

by

wsad to sample data on g secial ransmission line. Very bitle phase noize on the cutpul

signat can be wleratad, Distortion, deferts, rregul

frequency oF the waveform can have » very detrimental effect on the reconstructed
clock signal, and hence, couid lead 1o sampling errors, lost date, deoreased throughput,

ar other such problers,

Conseguenty, for these very bigh performance application, 1t s imponant that

the VOO circut provides a very siable, liter free output signsl st

Fragusncy, and that the output, frequency exhibit as Hitle phase noise 3¢ possible.

94

X




Howsaver, (RS WD

function at such high frequanties. it cannot

redliaily generate outpul sigra having an acceptable waveform {£.g frae of phase noie

s, what is ”‘f}ui”"’j 5 3 cirouit which produces a4

de iler free oulput signal with 2

wavelorm free of defects and frregularitias. This pr privides an advantagenus

solution to the above reguirement,

2.2 OTHER SIGNAL SOURCES

Today in electronics, we have numerpus signal aources, some of which are

g

distussed helow,

2.2.3 Harmonic oscillators

The harmonic oscillators genersie a sirusoidal wavaform, They consist of an a

5%

St provides adecuate gain and & resonant circuit that feeds back signal to the input,

Decilimtion oocurs ot the resonant fraguency, wh s arpund the

“

aume examples of harmonic oscilialors are crystal osciiator and L0 tank osed Hators

N genaraie a saw 1ooth or Wiangular wave form, They

.
5 3y amg et - P £
are commonty used in monolithic integrated ooyl & g wide ranga of




cperational frequencies with a minimal number of external romponents,
oacillator VOUs can have three inpologies;

Lo R

Grounded-capaniior ViI0s

H Emsitter- coupled WCOs

Delay-base

Privg VOO

The first two of thess types operate similarly. The amount of tme in each siale

depends on the tune for 2 current 1o charge or dis

rge 3 fapacitor, The delay

 for this ¢

sof the delay in sach of the stages,

The output frequency is then g funct

Harmonio ascillators hgve the following advantages over relaxation oscillators;

- Freguency stability with respect o memperature noise and powesy supply is much

hetter for harmonis asciilalors

They have good acouracy for freauency controd since the fraguenoy i

by & orystal or tank oirouit

ators are however tuneable over s wider range of frequencias.

gengrators also called tm ults produce linear voitage or

k
h
an
T

3’:‘

oy e g e, v T 5] : Tl [ JESOE U S, seiad ST
current ranges versus dme. This may be locked upon as with constant

o



are widsly usad in applications such as cathode ray

sobtneters g televisions,

2.2.4. Pulse generators

Pulse generators produces s wain of pulses whose width repelition rate,

s poiarity waveform may all e adiustable.

e
=
o
a3
g‘:
&)
i3

penerats puise pairs with suitable spag

g and repetition rates of even coded

pulse frain, Most modern pulse gensrators are provided with logic level ourputs for sach

conngntion to digital circullry, They are used for tming and san

2.2.% Phase locked loop (PLL}

A phased ocked nop 5 2 cosed loop feedback system in which & generated

signat establishes 3 synchrondzation or “lock™ with an input signal, 18] 1 consists of phase

- o e ey Yo gt M Se ey .
a voitage cordrofled osoitiator (V0L They

o

detecior, a low pass filter, an amplifisr an

Lk

are used in signat detechion snd processing applications,

2.3 MICROCONTROLLER BASED VOLTAGE CONTROLLED OSCHLLATOR

This is the most flewible signal source of gl 1 s a vital element in many

oications of slectrondos, |t produces triznguiar and sguare waye OVer an enormaous

freguenoy range with excellent controd,

The mivroconiroiier bassd VCO in this prodect would fin

H

s

cormmunication enginearing, due 10 s degree of stalility

L




CHAPTER THREE

DESIGN AND HVIPLEMENTATION

¥

POWER SUPPLY e DISPLAY UNIT |

i

B

¥

CONTROL UNIT

ey RELAYS

w

OSCILLATION UNIT

St OF A NHCRGIONTROLLER BASED VOLTAGE CONTROLLED

LLATOR

HS A
The microrontrolier based voltage controlied osciliator a5 can be seen in the

Block diagram, comprises of the following units:
& i 3]

T P T SES S
2o nnntrol vt

3, Display unit




4. Daciligtion unit

fhese units are incorporated to function

WMost  slecironic  oirouins

for thelr operation, the

microconiralier based voliage controlied osciitator s not an exemption as i

DU volrage of v and 12v which were provided through the process;

1834847

FRERE CHUCLATY DHAGHRAR OF THE

‘

From devany transformer with the rating

avert the 12¥ AL o direct current (D0} aocording to the

-

ST cor smomnnsnnnn

PEaCa PR
ot Lol
B (ORI S,

H sen by e
instantanesus or peavaiue
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Fharstore, B0 129

Adivect current has now b

ng

fue of the

CanG

ered. A capsciior of capacitance 2200k, 25V was

paciior was prompied by the

W
i




TRt Atals

k¥

pes]

&

o




3
3
s
y

e

4

H
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p
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Do LN LT T
LA A X1 e S T

B ‘{}{}h;.if: is not in the mar h,, 543, ,j?f?f? VAR dj__,{, eoh with the .,,«fﬂg‘;": 76 vatin i
of 25V, which iz reasonably more than the 12Y that enters through i Brom the

ransformer

An L7805 woitage regulator was used to provide a positive 5V thiy powers the

ricrocontrniisy,

used 1o provide 12¥ thay powers

was used 1o ser the volts

3.2 DESIGN OF THE CONTROL UNIT

The main component of the control unit is the microconiroiler, where ATE95R1
an Atmed product was used. i has 40 pins, four (4 norts, (PO, #3, P2, and PRL NS resey
pincis at pin® where 2 Iub capacitor was connected 1o Voo and a 3380 resistor, this

up o provide the reset clrouitey, 4]

dso  orystal oscilator of 12MMHZE was used at pins 18 and 19, to define the

performance of th

connected o e v

tare sinreg,

Aninterrupt button thy s oof the control

solvage that goes 1o the VOO, was connaacted 1o pin 21 of the microcontroller

[
£
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FHRZS CHROUDT COMMECTION

Chosen acording to ¥

Sinre the maximum current that ¢

sink i Fma, then | have o

mrake sure that what goes through i does not exceed

<
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BBl

{ LT P ey 1yt b Uartfps s g
PO PESISTOY GO nol Orly Lerve gs

consumnes the 5 o that it dosg v

B0 that esch time the bullon s pushed, we are gensrating freguency alternately within

- earlier

3.3 DESIGN OF THE DISPLAY UNIT.

he main component of the display unit s the seven segmend display, common anodg

4 i
PSR A
W

T e

AR

N T

Pt PO




3.4 DESHaN OF THE OSCHLLATION UNIT,

06H voitage controtled ascillator,

sy g

Phis OO s capable of ¢

T
¥
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2
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o
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ot
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-
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333
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el
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free running frequency given by

nr K

vontrel voltags applied (o s pin% (81 it has
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The project is designed In

scnordance with the calculations:

- p P % I Taen, -
A% the conirgd voitage

{vel

ioand O3 ronstitute the frogque

’

oy determining network,

generate four {4} disi

changas the value




Pl omrs % i S
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When We= 105V,
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TABLEL THEORITICAL FREC
| VALUE OF THE CONTROL VOLTABE {Ve),

s {}i_»’”

H LA

FREGUENCY GENERBATED

W
o

227RHE

W3
%53
<7

1BEKHE

H
fan
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o
o
T
~
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3.5 PRINCIPLES OF OPERATION

Tr‘!Q f"{};,f +{’ I {"§ ﬁ“;f?’n{ﬁﬂ}‘i?i i%

with the

inrshin
AT :;;},

H

control the outpul freguency of the YOG,

SOHLes

determines the value of the control voltage (Vo) that

1o6's crouit, through a v

)

To

select oub of 3

imterrupt bulion provided, BEvery eglection

The fresuency velue 15 displaved on the

r;geii’u whatever i displavad s v

" bagsod vol

miicroeontrotie:

current

sutomaticaily

¢ the value of Vo on g variable resistor

<3
R
{‘J
fand
2
<
ho
%
Q)
CZ}
o
~t
X
Sy
:"f.

and hased on the

Py oo r

X

¢ oopiredied

©besr the masih

st that

codas wi

en on i

5 - +o% R
goes to the pin 5 of the voltage

ariable redistor and a relay.

switrhes O the

SR
that goes to the 37 pin

vern segment displays cascaded

rhe output of the VIO in KHZ
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CHAPTER FOUR

CONSTRUCTION, TEST AND RESULTS

4.1 CONSTRUCTION.

The project was construcied on a Vaero board, acoording to the crouit disgram

and specification.

H
o
B

 materiaby vsed Tor the construction includes:

¥ Soldering iron.

< Baultimeter

v Sucker,

< Nero board.

The companents used whose specifications are on the circuit diagram include:

 franstormer,

< Voltage regulatorns.

< icrocontrotien

S P08 PO
v Helays,




¥ Transisiors,

v Fushing butto

z entire projech

4 2TEST.

The testing of the o

mect was carried i

pi were followed |

s The osilfoscope was pOwsred,

1 Pk P P P . T 2 3 T
# The negative of the oscilloscops was oonnecied 1o thi

ortrolier hasest VLG

3 ik

s The positive farm

Q

o
7

[¢]
[
<
o)
[k}

wocnntrothe:

sheepved.




w  The positive of the oscilioscope was changed to the second positive terminal of

the macrocontrobsr based vCD

s The time base of the oscilioscops was se1 at 10us per division

e The division for a penod of the generated signal was read and renorded,

interrupt button, the divisions are contimumusly read and are

recorded,

4 3RESULTS.

Based on the settings of the oscilloscons, the time division was 21 10ps/division.

For thwe fire signal generated, the division for dto e
2.50m,

Bt the period {7 = base division x the division for a period,

T= 55 % 1087

TeR 51E

1

724




or the other thres outputs the same procedure was carried 1 geb the frequency

value generatad,

TS DRTATNED

reguency  expected | Freguenoy ;

Cvalug  of control | Mumbe

e

Dvoitage Vol one perind froum theory obtained

.50 114KHE LR7EHE

[Xad
@
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5
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;
s . .
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Y / i 3
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aiainable according o the

e TP -7 A S o>
eystern is devoid of rregularitie

varigtion in supply voltage

iy taide 4.3,

4.4 SCUSSION OF RESULTS.

the freguency generated, deviated from

deviatipns gre withun accepiable range,

NS

s project the

pe or ommponents under function, bul never the

Lo}

wr fess the




CHAPTER FIVE

GENERAL CONCLUSION

5.4 CONCLUSION.

w e conciuded that the sims and ahiectives of the project has been achieved since

freguencies have been g

nerated. And the project s 2 whole can sgrve for what i was

designed to, that a0 with controd

5.2 SUNMMARY,

iy summary the project is sl shout freguency rabion and conirol
comprises of four unizs namaely, the power supply unil, the controt undt, the disday unit,

andd the osciligtion unit

Thase units are linked together to function as the microcontrotler based et

comiroited ascillatorn

The project generates four distingt fraguencies of 114EHZ, TEIEHT, FRGEHE, and
e i any of these frequencies are reguirad, 1t can be selarted using & bullon Ihats

Z

provided, a display is provided 10 haip in the selection of the value reguired.

N3
~3




5.3 RECOMMENDATION,

i recoonmend that for future wnprovements on this project, a more fexible
yoltage controfled osciifator unit e.g. micronetics be used; which was not avalisble as a1

the time of constructon of this project.

1t the department should encourage shidents 1o go into

smbedded system designs, as there Is great need for them in the sotely today.
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APPENDIN B

DEFINATION OF SOME AVEREBIATIONS USED

YLD e itage controticd oscilbutor

3P epiiobal positiomng ¥y

WELZ g fOROTLE,
ORAOS L gmplomentary syieial omdde semi conductoy
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