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ABSTRACT

»./u

the title of this project is "Besign, Construction and Tes ting

af a FPemote

Control Lighting Syster” which can be achieved using the principle of

transmission and geeption of signals. The almed i i design a Yransmitter ax

a remole control that can trigger OM or OFF 4 system connecled to g

receiver. s called 2 remote control because of the ability of the transmiiter

{rerote control) o contral o device connacted (0 the reca feer unit.

The mode of transmission and recepton used in fhis design is Fadio

<

frequency {(im). Radio frequencies are used where long rangs and high

secumy are required. To prevent unauthor zed oode hacking, our BF sent urity

remote employ propr tetary communication protocols, and are, therefors, only

compatible with the receaivers for which they are designen
e

el

this design is applicable in control system such that 2 devics o be controliad

is conneciad o the recaivear,

Vit
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CHAPTER ONE

18 GENERAL IMTRODUCTION

1.1 INTRODUCTION

The desire of mariind 10 cortiol natural ¢ orees has been the o alyst for progress

and development throughaut humar: fistony. Do goal hae always heen o contrm

those forces in arer t perform physical Esks that are sither he YOG O own

capabilities or sty 10 make our Wves sasisr Over the centurias, the control

sysiem engineears have transformerd many of our hopes gnd draams in o res fity.

Wirgless coniro) Bysiems as the name mplied uses the principle of "wirsisss

transmiszion” which Can be described as o means of tansmitting massg 063 o

Lontol g sysiem,

Wirslesg transmission, as the hasic pINCiple used in this project has made it o

possible raspective of the distance bary S 0 Sand nformation and thiz iz what

e prolect s al about, “DESIGH, CONSTRUCTION AN TESTING

REMOTE CONTROL LIGHTING 8YSTER

nomany situaiions | it may be | mpractical 1o use direct manual switching, in order
2 swWHEE on devices such 28 secunty lightings, security alarms sysia 9T, elecing

».'

MOOrs responsible for SpRiing of Batage doors and gates Wi 21 swilched are

¢

eatad in in-avcessinie places or where it ig | convenient i opergte them,

A useful nption for gh fort rangs is the yee of the remote contrl switching systam.
Mast houses, offices, indusines, banks &l have lighting Systems, s2cunty alarm
sysiem in co-nperated at varous places., ftis desirad i o zasily cortrol the O or
LFF states of fighting system by using a remois SRIGl rom any part of the
pramises or room,

The purpose of 4 femote control serves ag -




i To ailevigte inconveniences: o allevizle inconvenience of trving o
incate whare the manual swilches for swilching on various appliances are placed.
Sometimes manual switches are placed in an accessible place whare # is
meonvenient o oparate themn in this Case most remole conbol used for

slecironios devices, convenience and flexibility ie the Jdesired effect Le. such

ey

device can be easily operaled from quile a considerable range.
i, To enhance security st remote contreds used nday are aiso bull
for the purpose of security. in the case of an intruder ying 1o gain enlry inlo s
house, those residing 0 the house can easily switch on the securly fHght o
seciity alarm o warmn o other people in the house of the impending daenger and
also wading off the intruder without going cut 1o switch ON the secuily devices
manatly.
it To ensure safely: this is in the area of operating devices which can
e be radivactive or ide from a safe dislance, There exists the nesd o kaep
searching for ways o provide a perfect and secured control systern capable of
stopping even the most determinad imtnuder. 1 s hoped that this work will
ciotribuie W the further development of control system,
1.2 LITERATURE REVIEW
e o the advancement in technalogy over the recerd vears the rempls conlrdd
used in switching on devices has now become veary popular. Hemois control s
tha ability to control a device without physically contacling the device. The remote
contred enables an operator 1o switch ON or OFF a device while being separated
from b This i3 necassary becauss the device being controlied is oud of reach
Examples of such cases are in the case of spacs vehuck:, under water salvags

work a.tn,




Sometimas a emole condrol s nscessary because the device which is o be
controlied 1 dangerous 0 appreach such cases are in the case of 3 radinactve
materials or oxic malenals, Most remote condrol wsed today is for awilching DN
or OFF of devices such as telgvision, video, security lighling system ate. The

M I8 10 reduce the moonveniences of switching ON or OFF such device

The thres basic components in a remote control systerm are! -
. The controlling quantity

by The fransmission meaedium and

o

The controlled quantity
The various types of ramoba control sysiem are

121 REMOTE MANIPULATION

”~

15 an slectromachanically device usad for handing radio-lsoiopes from a sale

Thig

distance. The conbroling qguantity s the hand motion of the operator, the
fransmission medim 18 a mechanical linkage system and the controlied guaniity
s the posttion of the isolope conlainers.

in 1848, RO Goerlz developad a mechanical manipulator 0 &id radio active hot

aboratory work, Today, hundrads of such mechanical manipulations are used In

1,22 ADVANCED SBYSTEM
Rore advanced remote handling conirol system often using electranics or Huidic

sonirols and with electromagnetic, hydraulic or preumatic aclivalirs are being

daveloped for g wide varely of applications for exampla such as in space
activiies, nuclear under sea activities, Although they are o for g wide variaty

Lo




of applications they tend {0 be very expensive ardd they lack grest value of
simphicity
1.2.3 TELEMENTARY SYSTEM
Thig iz the ransmission of a measured quantily over a distance 1o the receiving
apparatus, which display or records B Such measured quantity may be voltages,
pressure or temperature. This system employs mechanical linkages electiic acls
or radio waves g8 the fransmission medium,; the guantily measured is displaved
i the receiving point. One of the most impordant uses of telemaetry syslem is the

rransission of data covering a wide range of subjects. This data is transnuiied
from space over radio lelemelry Hnks o backing stations on the signals into
readable form of anabysis
s based on this form of remnte controd thel the present day domestic indoor
remoie control for controlling one quantity or the olher is slectric devices, such as
television, video, radio cassetie plavers, lighting systems atc.

The medium of control used o be through wirg cables but foday slechomagnetic

waves such as radin waves, infrered wave and ultra-sourgd waves gre ysed i

W

achigve the desirad goal,

The modem perind of system control which runs through 10 the prasent tims s
befieved o have begur in 1048, when b, Vor Weumann directed the consbruchion
of the IAS stored-program computer gt Princeton.

The advent of computers, microcompulers, microprocassoers, micracontrolies
tranaisiors, ransducsrs, alc have made | easler for mors and more syslems o

ba accurately and efficently controfled,




3 AIMS AND MOTIVATIONS

Have hoen mistivated o Dasion, Co WIUCHon and Test g Hamole Contred

Lighting system to control electricg] point in order to AV0Id inconvenience €5,

insecunty and to ensure sately in switching ON ang OFF slectical point in our
houses, offices, ndustries, banks el

The aims and ¢ obiectives of this prodect are statad Dty

i To minimize the budkiness of cables used i any control 5 sysiern,

i 10 eliminats distance  barriers that

@l could make iransmission of

wormation aimost inpossibie

i, To make sys stem easiy controlied ; Frespeciive of the disiance

v, T design and con struct @ recelver unit that controls the aw Hohing (ON

af OFF) of fighting sysisrms.

"i“d&c::&,s* and construct g ransmi tar device that sy vilches the ran aiver

14538t

WA




CHAPTER TWO
28 COMPONENTS ANALYSIS

R

The design of this proiect basically employs goneration of binary codes saquence
{high or fow), which is then used for ransmission of signal from this transmitter
feontrolling quaniity} 1o be recsivesd by the recelver,

in order o have a clear understanding of the project design, fundamentals of

\,_{

digital systern briefly have to be igken into consideration, Electricagl signal could
aither be disorate or continuous. A digital message or signal 18 3 sequence

sefectsd from g findle or disorete algment,

The graph below show the wave form of 8 digilal signal,

Fig 2.0 Digital represantation of electrical signat

oy i fig § 0 s the glectrical representation of digital signal. In fig. 8.0,V could

take 3z value of V4 o V- {1 or O and that W+ i3 positive while V-

=0 ""}d;f wer, % oan

ist be reprasentad as either "high” or low” as indicated ahove

V.

However, in a8 particular digital system ke this project, we may encounter binary

variables which operate between two vollage tevels or o 13V, In this project,
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symbeds O and 1 are rapresented as thus; the lamp or huth will be off daglc O) or
{lwd, i the symibol O s ransmifted. The smp/nulb can only be on ogic Tyor 12V
thighy, i symbol 1 us ransmitted from the transmitter o the mosiver,

2.1 WHAT IS A CARRIER WAVE?

i is o3 highfrequency undamped radio wave produced by radio-fregue
pectiator. As seaen from fig 2.1, the oulput of these oscillators is first amplified and
then passed on o an antenna. The antenng radiates oyt these high-frequency
(slaciromagnstic} waves indo space. These waves have conslant amplitude and
raveis with the velocity of ight. They arg maudible 1a. by themselves thay cannnt
producs any sound in the recelver. As the name imphed, thelr job s o SARRY
THE SIGNAL {(AUDIOY from ensmiling station o the rgceiving station. The
resultard wave & called modulated camier wave, The diagram below shows the

wave form of a carmsr wave,

v
T e, e s Y o e
ST G R A oy |
: ; i H 1 : ’ ; :

- ! i § j . S
: ; ! l : ; § i
L L s N S

TN s e 43 ey
SLOTTIET WaVE
ra Povwer
T g!
pweiiintor amplifier

Fig 2.1 representation of carrler wave.
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2.2 BSWITCH

Switch 15 accessory, which is used o make or interrupt a cirowt in order to wm

£33

alight or a piece of slectrical squipment ON or OFF, Aclivation of the whols

system starts from this unit and the unl is composed of push-down bulton and

{-")

23 g 9V batlery.

- -

Fig 2.¢ Representation of switch {(push-bulfon)

Fig 2.2 above shows the switching unit, & switch consists of three assential paris:
the mechanism, the box and the front piate. The mechanism of aperation of the

switches may be of the dolly mechanism or may be rocker-oparated type
2.5 ASTABLE MULTIWIBRATOR

Multi-vibrator are devices useful in pulse genegrating, storing and counting ciroulis

PN

The multivvibwator usad in this proect is g stabis mudtivibrator (ARMYY 1 s also
caited fres-running relaxation oscifawy, The pulses genergled by Astable mudti
vibrator hias no stable slates but only two quasi siate (haif-siable) slales belwean
which it kesps oscilating continucusty of s own accord withouw! any excitall

he circul! diagram below show the Astable mudti-vibrator,

fot)
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cenckggoann i N 4 ;
ZE R EERLy
ey Yt g1
TOIOOKG (R Y / 4
H i H Ky :') /
/"/”? : K LU
FERraTs I
: 3.001uf Cutput wave
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gy,

0y &3 representation of Astable mulli-vibrator (AMY)

From the figure above, nedther of the wo ransistors reachss g slahle. Whan one

L7

i N, the other is OFF and they continuously swich back and forth af g rals

Lo atwr

depeanding on the RO tme constant in the oircull, Hence, ot osciliztes and

£

produces puises of certain markde-space ratic. B ohas lwo anergy-stoning
siements Le. capacitors C1 and CZ respaciively.

2.3.1 CIRCUIT ANALYSIS

Fig 2.3 shows the ciroutt diagram of a symmetrical collectior-couplad AMY using
iwo sirmnilar ransistor 2505845, i in fact, consist of two GE amplifier stages, sac
providing a feedback ratio is unfly and positive because of 180" phase shift in

gach stage. Hencs, the crouit oscilistes, Bacguse of

N
e
e

v very shrong feedback

o
»5:3

al, the ransistors are driven efther o saturaion or o cut-off. The transisior

Gt s forward-Diased,




By Voo and HY whereas 02 is forward-biased by Vao and RE. The oollector
emitier voltages of 1 and G2 are delermined respectively by Mot and 1228
together with Voo
The ouipul of 01 & coupled o the input of 02 by OF whereas oulput 02 3
coupted o Q1 by C1. The oulpul can be taken sither from poinis A or B though
these would be phass-reversed with respect o each as shown in fig 2.3
232 CIRCUIT OPERATION
The cirout operation would by easy 1o understand i i remembered that due o
foedback; when Q1 s ON, Q2 s OFF and when (02 is ON, (31 s OFF.

Whan the power is switched on by closing 8. one of the ransistors will start
conducting befors the other does (slightly {aster than the other) It s because
characienstics of no bwo seamingly amilar ransistors can be exactly alke.
Suppose that (1 starts conducting before Q2 does. The feadback system is such

-

that O will De very rapudly driven io saluration and 7 o cut-off,
o3

s seen that the cirout sllernatas between g siate iy which Gt is ON and G2 s
OFF and g slale in which Q% is OFF and GZ 18 ON The dme i sach stals
depends on RO values. Since aach resistor s driven altemalively inlo sgluralion
ang cul-off the voltags wavelorm at either collestor points & and B in fig 2.3) s
assentizily a square wave fonm with paak amplitude equal io Voo (ig 2.4

2.5.3 SWITCHING TIMES OF TRANSISTORS

i can be proved that off-time for 1 871 = 0.68R1CT and

hat for Q2 is T2 = 68REC2Z. Hence, tolal time-paricd of the wave is:

T = 0.88RICT ¥ 0. BARZCR

wendd

LEG{HA0T » H2CY)




HRY =R = Mand

N

{‘”,s
A
3
it

2. the two stages are symmelical,

T = 1.38RC

Voo &
At )

/'/h

then

! i

& ; ;

"/j 4 - - -
b Lo {3l Colectn
; _é
o La R ;
E : { :
OG9R1 P {%‘}R'.Z-L;Z ;

| SO rm—

b i e : / i
§ H P i / :
| ISR 4 I - S f

Fig 2.4 representative of swilching times
2.3.4 FREQUENCY OF OBCILLATION
s given by the reciprocat of time period

P AT = 41.38R0

= 0, 7RG

For instance, in the AMY clroult of fig 2.3

gnd 1 = H 8 = i

ﬂi zis j 5 .. ~; ¥ ‘i{dg ¥ {}3 « {}{-}g ¥ ,;C_f

x?‘“g()

10K

Faa ]

)

. The frequency of circult esciliation s

= {2
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24 TRANSMITTER (FM OBCHLATOR;

The fransmitier unit is basically the unit that generaies the signal 1o ba
transmitted. Frequenoy-modulated (FM) ransmitters are comumonly used above
tha HE rangs, particularly for sound fransmission &g, the 88 108MH2 band. The
fir osclitator i operating at fm or very high frequency range e.g the frequency is
from BO-700MMZ. S0 not to cause infederance with the normal i bang 80-700MMHz
rangs is prefergble

Because of such highJfrequency involved, it is difficult 1o obiain orysials that will
osciliate wed, Other oscllistor types are also found o be very unstabie af high
freguencies, One obvicus method of cirourmvanting this is to ampioy 8 low-
fraquency asolifator (a.g. orystal oscifalon) and then mulliply the ouiput frequency
% marny Hmes as 1o give the required high frequency. Such frequeney multipliars
may take the form of class O amplifiers twned o the required fregqueanay.

& petter giternalive 18 1o make use of frequency synthesizars which provides
hetter frequency abiily than the orystal controlied oscillator, A ragquanay
syninesizer basically accepls a single frequency of stabliily which is processed o
provide full frequency coverage.

241 FREQUENCY REPONSE A TEANSMITTER

The tranunitier o

e desien is 2 LU orouit, The frequency or ranpsmuling froquency

depends on the LU, Assumed Fr =610z

Whers FO = 613}z

-~
¢
Lad
potNg

e

v
oap,

£2
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2.5 ANTENNA
&0 gnienna of aenal s a structure that couplas the culput of 8 transmitier, o the
input of 3 receiver. Thig design make use of two antenngs that i, the transmitting
antgring La. To causs the ganerated signal rom the ansmitter o ransmil v the
raceiver, it does this by radiating the signal genergted from the ransmuiler ung

o the almoesphere as slectromagnetic wave that can be picked up by the
recelving anienna. The recsiving antenna receives or converts the

gleciromagnetic waves radiated from the trarsmitting antenna. The ransmitting
antenna may ransmit several Klowat of power while the raceiving antenna may
receive a faw kilowat! dissipated in i The reason bean that not all signal radiated

irorn he transmitling antenna will be able to getl o the recebding antenna.




Ve ¢ - /‘f / e / -"/

-

Fig 2.5 represantation of antenna

2.8  SOUND RECEIVER

Basically, the sound recelver extract and procsss the desired signal from the
various signals received at the channal output. The recessing function includes

. 7

corversion of the sslecled signal o form a suftable for the culput fransducer,

Thesa nciude detection or demodulation and amplification of the recsivad signal,

The selected moduipted RF signal is also to be convaried o AF signal. A good

by

”»

receiier should be able o select "wall” the desired signal and reject “well” any

unwarded signal. The ciroult below shows the receiver unit of this project.
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Fig 2.6 recaiver g it

The FmRfis a LO aircuit, Using the formulg = 1794 FRE

The resonant § TRgueaney depends on the values of the 3inductor andg sapaciior,
Therefore the Rf is imed o the fange S-70MMHz, # 61 MHz is used. That s from

the FM iransmitter femote comtrolier the 84 bMMz (assumed) s fad o the my Hrar g

YaIY Citse frequency of aboys 7L T A

F1 = 80.0MHy

B2 70 0MMz

i3

[N

FFERFY =y 30,70 Hz

ey

K
S
i
¥

R F

i

0. 7Rz
F2—Ftig T0.78HE and aizo known a2z the | Harmediate fra Sauency (17 fo

Fid tha (F g MMz,

<

C=8pf = 455 5972

2% 3445 Hx iy

= 1
BUX 108 % 2 x 31407 X 7575 Rt

o
H

L 4. 58Hz

i

2.7 MIXER/DETECTOR

The amplified 2 Fosignal is o coupded io the | it of the miver, The miner beats
Igether by frequenny signals. KAZIGTIC is the IC that was used i tus design
ard is & radio integrated cirouit wh oh requiires exiernst ¢ amponerd by the

manufacturer pin 1 and £ are concerned v with the antenng chreuit,




Mk and 8 deals with the intermediale frequenoy amplifier. The mixed
fraquencies coms oul from pin 3 and Blled out to pin 8 pin 15 and 13 are
concerngd with radic frequancy input and I oscilistor regpectively pin 14 used io
adust the integragted circuit to reguency medulation mods (Im) pin 11 s the
demoduiated and audn signa culpul. Hemember that pin 4, &, 7,912 and 186 are

un-used ping they are connactad with the other part of the circuil

Dernodutation s the process of saparating or recovering the signs! from the

s

£

maodulated carer wave. s just the apposite of modulation and is performed
the recaving end. White modulation is the process of combiming the low ~
frequancy signal with g very %w:, - frequency radio wave called carmer wave
{CW The resulfant wave i called madulated carrier wave,
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Fig 2.7 Show the pins configuration of 2 mier (KAZSS7YIC

2.8 FILTERS

The ferm 28 used comrnunication system is a frequency sedactive nelwork
designed to separate on an inpul signal o produce a desired oulput signal. That

iz, 3 fiter passes signal of cerlain frequencies and bincks signals having a cerlain

R
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2.8.4

of frequencies, referred 10 as the silernation band o bands,

& g continuous time eniity that ma

are classified as low pass, high pass band pass,

lerisiics,

FREQUENCY REIPONSE AFILTER

¥ b slated in time of frequensy

The frequency response of g filter s the madimuy

378

sz through, and its algo called culoll freque

Frequency response of 3 low-pass filter,
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ragusncy responss of a high-pass filtey
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2.8  AUDO FREGQUENCY {(AF) AMPLIFIER
The AF signal devedoped gt the output of the mixer is neod amplified in the sudio
froquency ampiifier, This will increase the signal power and gain of the AF signal
nefore i is finally fed 1o the next stage of the system (NPN transisior).
in this design LMA88 i iz a power amplifier designed for use inlow vollage
consumer application. The gain s inorease by the connection of 3 capaciior

betwearn pin 8. The connactions are shown in the oireult diagram balow
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fHustrale the basic diagram of the LMABGIC and hoW

o™

Fig 2.t A was connestad
reaneciively,

211 REFLIPFLOP

& clocked resed sel type of fip-fiop called docked R85 is perhaps the most basio
i - flop unit the operation of the basic fiip — flop can be modified by providing an
addiional controd input that dedermines when the state of the clrouit is o be
changad,

Az the biook and truth ehle of fig 2.8 show, no change ococurs forboth Rand S

mputs logical - O when the trigger pulse edge cocurs, while B = 1 and R = { resu

1 oresuit in the

i
§5

in the fip - flops being set afler the clock puise, and B =0, B

94

HESET state. To have both H and 5 inputs logical ~ 1 iz nof allowed, as this

&

resiit g an indeterminate cut put state.
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Al

At

& {CLEAR OR RESET)

1 ~ (NDETERMINATE)

Fug 2.8 {a) and (b} shows the block diagram and ruth table of R - 3 flip — flop.
There arg three RS fiip ~ flops used in this design. These are 402781, 40808 and
402782, The combined effect of 402781 and 40608 make 402787 10 behave like
& iogote Hip-Hop,

£.42 TRANSISTOR

Basically, it consiats of two m; k-to-back PN unctions mandactrad in g single
piece of a semicenductor orystal. These two junctions give rise 0 three regions
caled emitter, baze and collector,

The transisior emploved in this project i NPN transistor (250845}, An amplified

signal s passed {0 the NPN of this ransistor s such that it switches on whansver

ere iz signal through s base and swilches off when there is no signal. The

cutput of @ iransiston s therefore a square waveform which is fed into the next

uit of the system,

23
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Fig 2.0 ciroult diagram of NN transis

213 RELAY

Relays are electomagnetically operated swilches. The relay employed in this

design s normaliv-cosed  type  whose  conient are bDroken  when  the

ginctromagnstically snergired,

A relay basically consists of an electromagnat which operates a pair of electrics]
contacts. it reguires just a small amount of current 1 energise the eleciromagnet
which carmies the movement of the armsture, and hence, the dosure of the
coniacts,

2.4 POWER SUPRPLY UNIT

Powesr supply unitis an electrical cireult that supplias the device with an alaciical
enarygy. 1 can either be 2 ballery or a rectified a.c as buth used in this project.
The powsy supply unit consists of rectifisr dirouit, and smoothing ohroult frr power

reguistion

TRANSFOR RECTIFIER FILTER
MER

¥

Fig &1 block diagrarm of power supply unit
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2141 TRANSFORMER

Atransformer 5 an elsctricsl a0 compaonent or sguipment, which consisis of hwo
of more colls that arg linked together by mutus! induciance. It used o transfer
slectrical power from one ool {o another. i can be used o change voltage,
current of impedance from ong value o ancther,

A transtormer can either be g step-up transformer. A step-down iransformer was

’

amptayad in this project o step-down the voltage from 220V 1o 12V

|
!
|
4
;gj
|
i

e TN M

LA A ST

Fig @ step-down transformer 220V/18V.
The primary voltage is V1 and the secondary vollage s V2 Np and Nz are the
numbers of wmg in the primary winding and secondary winding.
From the transformer data V1 = 2800, V8 = 12V, Is = 1000mA = 1A
the frequency fo the ac mains supply is 80Hz The primary and secondary
voitage of an ideal ransformer sre related as follows;

Yoie = NpiNs = 280012 = 18.3
Hence, tums ration ratio NptNs = 183, In an ideal transiormer, slectromagnetic
force (e.m.fy = N

Mpip = Msis

MNpiMNs = is/ip

wit, fe o= 1000mA = 1A

. o
igfin = 18

B
1S




ip = 308568 A 55.8mA.

I an ideal transformer input power (Pin) ecuais 1o the oulpul powsr

55 Brab x 220 = 1000« 107 % 18 = 10w

£44.2 RECTIFIER CIRCUY
p-down franstormer to step down the 4.6 voltage and then
convert it1o a pulsaling d.c signal, The type of rectifier usad is a bridge rectifisr

and i consists of four INAGDY diodes in the arrangement shown in fig 12.0 below,

GO

g
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e YT Ny

;

During the positive halfocvde of the ac inpul signal, dicde D2 and D4 conduct

white D1 and D3 dulf not conduct. Diodes D1 and D3 conduct during the negative

oyole of the ac signal. The waveform obtained ig of this form,
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YRS NEL IS

utput voltage of the ransformer secondary winding = 12voits

SMODTHING CIRCIHT

rout s a filtar network that reduces the ripples caused by the

pulsation of the rectified signal. It s done by conducting s capacitor of 1000uf

across outpul voilage Voul,

134
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fig 2,14 smoothing circuit




When the culput widlage is incressed from Owilis 1o the conducting diodes
passes currant {0 the oad o charge the capacitor. When the volt reaches Hs
peak and beging w come down, the discharging tme for capacitor is slow so that

the wavetonm is of this form.

Fig 2,10 Wavelorm of the rectified DU wollage.

e peak and begins o come down, the discharging time for capaciior is shown 5o

thatl the wave form 18 of this form fig 2,14,

Foran rs (ool mean square) voltage of 12 forms the transformer secondary.

Let the ripple voltage be 20% of this value,

1D = ovidt

5,

> = difdt = rmed3.39 (where dt = Spm
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s

A preferred valve (standard) of 1000u/16Y was used wiich io large encugh for

this purpose. The oulput volt with the presence of capacior has with the o stes
& b

X

than without capasitor, The valve of capacitor the discharging rate is low,
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CHAPTER THREE

3.0 MODE OF OPERATION

The basic working principle / operation of this design can be explained by using
saram shown in fig 3.1

The designs consist of wo seclions, The fransmitting parts and receiving par,
The receiving part i3 connected 1 a device o be controllad. For the transmiiting
past (hand held device) The Astable multivibrator (AMY)Y gensrates pulses or i
oscitating 2t audio frequency and is fad or modulated inio the FM osciilator so
that the carrier wave carres the audin signal and the modulsted carier wave

PR s transmilted twough the fransmitting antenna info the atmosphsere as
stectromagnetic wave that can be picked up gt the recaving end of the mosiver.
The recelver unit senses the waves radisted from the fransmitting antenna
through the recelving antenna. The transmilling andenna may ransmit severs]
vitowall of power while (signals) while the recelving antenna may rmeoeive & few
mill watls dissipsted i it The reason been thal not all signal radisted form the
ransmitling antenna will be abie i get 1o the receiving antenna.

The receiver unit 15 10 remove any unwanied audio signal or nolses by
demodiiating the rsceived waves for logic control. The KAZZ9Y is & radio
integrated  croult which  requires  spscified  sxtemal components by the
manufacturer. Pin 1 and 2 are concerned with the antenna circult, The incoming
signal enters the 10 through this point Pind and 5 daal with the intermediate
fraquency amplifier 1 The mixer beats togsther two fragquencies signal, he RY
and FM oscilfator. The mixed frequency come out friom pind and filisred cut o pin
2opin 13 and 15 zre congern with radio frequency input and FM oscifator

respectively. Fintd 8 used to adjust the integrated oircult o freguanoy modulalion

$
o




mode. Pintt s the demodulated and audio signal oulput. Pins 4,7, 9,12, and 16
are ynused. 38KG and 0.0010F s externat filler for the out coming awdio signal.
LMEES s a sudio amplifier. s design {0 strengthen the out coming. This will
inorease the signal power and gain of the AF signal before # is finally fad o next

stage of the system,

The outpyl of the audio amplifier passes thyough G070 and 33k Hlter and then
fink with 402781 which is designed as a Rs flip flop, RS means {resel and set)
Whan the signal arrives the Ks fip flop (408781 O becomes logic one and
becomes togic 0. G 402781 enables, aulo asciliator (40608} which aulomalically
reset Bs fip flop waning O back o logle rero and O o ogic one and aiso
dizabiing the 406808, The combined affects of Hs flip flop and auto oscilator
makes 402702 to hehave like a loggie fip fop. A togole fip fop behave In g

)
278

mode of changing G to sither logic ons or zero for every cock pulse. 408
cortrols the npn ransistor 250845 supplving it with positive and negalive signals

oy

causing a UM or OFF effects on the relay, The npn fransistor drives the relay by
12v. The dinde (N4001) is used to smoothing the operalion and 1o remove the
spark, The bully s link or connected serially 1o the AC maing through the relay so
that when the hand held device fransmitied usll or remote conlrol) s pressed the

buth goes ON and a second press ses the bulh GFF. The operation controls

the electric AC bulb Jrom 44 1o Shwatl)
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CHAPTER FOUR
4.0  CONBTRUCTION, TESTING AND RESULTS
Thiz chapter discusses the construction and testing of the project whose design
hag been analysed in chaplerzit alsc st oul the tools and components used o

the pronsct 88 shown below,

44  CONBTURCTION

The circuil construction started with metne layout of componeants on papsr, which
was checked and orossed-checked.

The consiruction of the promot was camied oul using the sleps that have been
designed. Construction ook place by aszemble the entire compunents one giter

the other on a breadboard. Following the assembly of components on the

52,

breadboard was lesting. Immediately after fosting, it was the lyving and soldering
of the componants on the Vero board, During the soldenng process, exitra care
was tgken not {o over heatl the components becauss it could led o loss of rating
or totsl damags 1o some of the components, Afler soldering, the digital oircuits
wers tested again by powering the 10's by using multimeter 1o tast the conditions
of all the resistors and the capaaiors.

CMOS 10 was used for the construction of all digital ciroutds, CMOSBIC was
chosen because of the fact thatl they have low power consumption. As such, the

power sunply to the transmitter system is a battery source (8VY)




Awooden casing was alse constructed in order 1o houss the board contalning the

4.2 TESTING

Series of testing that were carried oul includes the lest for oulpul voltagas at all
the units by the uses of digital mullimeler, Continusty test were alsc done o avoid
short cireults the transmitling part and receiving part wers lested by connecting
the two pans together using 8 wire. This was done in ortder to be sure i there ig
transmission between the bwo pars.

Also, the bransmitting parl was separated and lested by the use of g radio

receiver 16 sense the signal ransmission of the transmills

4.3 REZBULY

Yarious resulls were obiained for varous testing For instance, there was
transmission belweaen transmitter and the receiver when they were connected
using wire.

Also, a radic receiver sensed the signal from the fransmitter by making a nolse
wien the transmitter and the receiver wers separated a push-button précised
from the ranstdtter tiggered ON or OFF a ight connestad 1o the cutput of the
recaivar.

4.3.1 DISCUSRION OF RESULTS

From the design, results obtained al various stages shows that the expacted
results were sglisfactory except for the fact that the distance between the two
devices that is, ransmitfer and receiver was not much. This could be as a rasult

of component malfunctioning between the ransmittar and the reeeiver,

.<
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44 PRECAUTIONS TAKEN DURING THE CONSTRUCTION,

he precautions taken during the construction are as {ollows:

1. The bread bhoard was axtensively used for the last construction
Z The Vere board was carefully checked and tesied for continuily.

2. Care was taken during scidering of the components 1o avoud over

heating
4, O - target solder splashes werg carefully removed 1o avioud short

irouiing.
£ Fe - checks wers made more offen (o as certain the right position of
components and jumper wires.
& The power supply unit was normally put off from the ciroult when
msunting or removing component during the test construction and final
construchions.

-

The polanties of capaditors {slecirolytic) and the configuration of

o

disorele componants such as wansisiors, s were ensurad with
rultimeter before tey wers finally soldered on Yero boand.
4.5  TOOLB AND COMPONENTS UBED:
4,51 TOOLER:
The following tools and equipments were used during the construction: bread
hoard, Yern board, soldering ron, soidering stand, solder, sponge. digial
mudtimater, Hammer, culler, drilfing machines, nails, lzad sucker and copper
WATEs,
452 COMPONENTS

The componands used during the construction include:




s KAZROT, LM3BE, 402781, 402782 and 43608,

CAPACITORS- 0.004uF, 0.04uF, 33uF, 30pF, 15pF, 47uf, 470uF, 1000uk and

TRANSISTORS . Four NPN fransistor 2 50845
Srasistors- 1RO, 100 O 10K 0, 33K 0
DIODES -~ Five Diodes {IN4GO1)

SWITCH - One push - butlon

2%




CHAPTER FIVE

5.0  CONCLUSION AND RECOMMENDATION

541 CONCLUSION
he desion, construction and iesting of a remois contrgd lighting systerm was
aucesssiul, From the design, the project was conatructad and issted ihrough
the aim of the pmisct was achisvable. That is, using the principle of
wircless iransmission, Wansmission bebwveen two syatams  {(ansmitter and
receiver was established and i can be used o controd a devise connacted o
the nutout of the receiver,
This project gave mea an ight indo quite a numbsy of practical concepis in
slecyonics and ielecommunication snginearing. 1t enhansed my siilis in handhing
siectronic fools and components,
The design and constructions of this projct did not exempl problems,
encountered the following problems: -

@} in designing, the prablem of getbing appropriate materials o study the
hehaviour of electronics components and how they oan be connecied
to sack other to function In a reguived ManNner was ¢ poourierad,

oy The unfamiianity with the elecironic work pench mads # difficalt for me
o design my ciroul and stimulate and o sasily apalyse varous of
designs.

,«

e problem of gelting the raguired 1C i the market In fhis cass,

%
NG

sirmitar 10 that does tha sama funchon ware usad,




52 RECOMMENDATION
Cue we some difficuities encountered during the course of this project,  woull ke
o recommend thal:

i Students should be allowsd o choose or be given project fopics

s

procesding on thelr s months industriad sttachment (7). For this will

7/

P

give more time in research meking and thinking of improvement,
The university should be properly equipped with adeguale equipmenis
z0 thal studenis would be able 10 have enough eguipment 10 work with
during the course of carrying out thelr projact,

i, The practical orlenigtion of the students should be taken more serioy

£

-

in grder {0 efiminate poor design of student’s final year projecis,

B, The use of electronic workbench (EWB) should be encouraged so that
’zm;.z ts will be farmdiiar with designing and analyzing with EWE | also
recormmend the ialest version I be installed n the laboralory,

V. The government should be assisting students by providing reseach
centres | alse recommend that government should be mvolved in all
enginesring final year projecis by awarding schelarship 1o isssen the

financigl burden o serve  as  impelus  lowards  fachnological

arvanoament.
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