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ABSTRACT 

The title of this project is "Ch)sign, C<.}nsiructii.x: and TestinQ of a Pemote 

Control Lighting System" I,VhlCh can be achieved usinp the principle (}f 

a remote control that can trigger Or-,J ()t OFF a system connected b a 

receiver. it is caned a remote control because ()f tho ability of the transmitter 

(remotG controi) to c~ntro! a device (x:JilneGted to the receiver unit 

Tile mode of transmission and rec0plfon used in this design is Radio 

frequency (fm), Radio frequencies are used where bnf) ranqe and hiflh 

remotE~ f.'tnploy pn)prietary comrnunication protocols, and are, therefore, only 

compatible with the rec{:dvers for which they are de r,;if)nc;c: " 

;1";<;; ·d-~"';o'" '"." ""pn1i~'·""'·o· Ie ''''' rn,...,tro~ S\,,...'tA"'-'''< "'L'C"" t~1pt <:: U'."Vl'('A t'~l he (Y"n'troi!C>.'d <,,,,, ·~;;:",,,,,.i"'<:J •. <,,'''''>':';'' ''''''V'''' "J;;' ""';;', ',d.cs >., ... Y.~v ... w .... ..,. ''-' 

is connected to the receivet'o 
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CHAPTER ONE 

1,0 GENERAL INTRODUCTJON 

1, '1 fNTRODUCTJON 

The desire of mankind to cor,!,ol nalural forces has btlen the catalyst for progmss 

thOSE"; forces in orde,' to Df;rfonn 0hvsica! tasks that are either bevond our Gwn ~ ~., ... oJ' 

C8;X'lbHities or sinY.>iy to make our lives easier. Over the centuries, the control 

svstem enninGsrs have transformed many of our hODes and dreams in to reaiitv. '" ,./ " ./ 

Wireless control svsterns as thf~ narne imDiied uses the princiok: of ''vvin:~iess .. ~. ~ 

transmission" which can be descdbed as a means of transmitting massagf;s to 

COntroi a syster-n. 

lNireiess transmission, as the basic principle used in thfs project has rnade it so 

the project is ail about, "DESiGN, CONSTFZUCTiON A.ND TESTING OF !\ 

REfviOTE CONTF<OL UGHTiN(; SYSTEfv1" 

fnotors n::'sponsibie for openin9 of garagG doors and gates Wi1en s\vlkhed are 

A uSGiul option for short range is the use of Ihe remote control switching system. 

system in C(H;perated at various placBs, it is Clesired to 8dSiiy control fht:: ON or 

(JFF stHtes of lighting systern by usin9 a remote control from any part of the 

premises or l"oorn, 

The purpose of a remote control serves as: ~ 



L To alleviate inconveniences: to alleviate inconvenience of tryinq to 

locate whem the rnanua! s"witches for switchinfj on various appliances am p!aced .. 

Sometimes manual svvitcl1es are placed in an acce~"3sible place where it is 

incon'Jenient to operate thern. In this Gase most renlOte c(mtro! used for 

electronics oe'v'lces, convenkmce and flexlbiHtv is th(;; desired effect Le. such 

To enhance security: most remote controis used today are aiso built 

for the purpose of security. in the case of an intruder trying to ~pin entry into 2 

house. those residinq in the house can eElsi!v switc!1 on the s8cudt''j' ilcht Of ~ "' .. J 

security aiarm to vvam to other people \n the house of the \mpending danger and 

also wacHnq off the intrudor Without going out to switch ON the security deVICeS 

To ensure safety: 

e[tr:8f be radioactive Of toxic from a safe distance. Therc e::o::ists the noed to Keep 

stoppl0.p even the rnos! determined intn.ldcL It if...; hoped that this work wi!! 

contrJ;ute to the further development of control system, 

12 LiTERATURE REVIEW 

Due to the advancement in techno!oqy over the recent years the remote control 

Llsed in slfvitchinq on dev1cE::'.) has now beCO!T,e very popUlar. Remote contm! is 

control enables an operator to S'I:fitcr: ON Of OFF a device while beinG seDaratf~d 

ffern it ThiS is necessary becaUSe the device being controHed is out of reach. 

Examples of such cases are in the case of space veh!c!e., under WElter salvdge 

work E-d.G. 

') 



Sometimes a n::1TIote control is necessary beuJuse the device 'f,:hich is to be 

comrolled is dangerous to approach such cases are in the case of a radH;active 

or OFF of devices such 8S television, video, s<:xurity liGhting system e.tc. The 

airn is to reduce the inconveniences of switchinq ON or OFF such device 

rnanuaHy 

a. The contrdHn<J ouanUv w "i , 

The transmission medium and 

c. The controliecl quantity 

12.1 REMOTE MANiPULATJON 

This is an electrornE.'chanically device used for handing ;'adio-isotopes from a safe 

dbtflnCe. The controlling quantity' is the hand motion of ihe operator, the 

transnlission medium is a mechardeai linkage system and the contro1iecl quantity 

is the position of the isotope containers. 

in 1948, RC Goertz developed a mechanical n:anipuiatm to aiel radio active hot 

laboratory '"vorl<. Today, hundreds of such rnechanical manipulations are used in 

the nuclear industhes, 

1,2.2 ADVANCED SYSTEM 

More advanced remote handling.. control svstem often usinc B!ectrc~niGs or f!ukHc 
...~ ~< 

controls and \.'.:ith electmmaqnetic, hydrauEc or pneurnHtic 3cUvat{)fS are being 

(1eveloped for a wide variety of applications for example such as in spac{) 

activlties, nuclear unch:!/" se<J 8ctivities. /\!though thGy are used for a vJide variety 



of appBcations the:y tend to be very expensive and they lack qma! value of 

1,2,3 TELEMENTARY SYSTEM 

This is the transmission of a measured quantity over a distance to the rf:~ceiving 

apparatus, which display or records it Such measured quantfty may be voltages, 

or radio \,V8ves as the transmission tnediurn; the quantity' measured is displayed 

f-it the receiving point One of the most important uses of telemetry systern is the 

frorn space Olief radio tniemetry links to traCKing statk:ms on the signals into 

rs.a(1able forn; of analysis. 

It is based on this form of fer-note control th2t the present day dOnlf:;stic indc!or 

remote control for contm!Hng one quantity or the oHler is electric dcvicf:;s, such as 

television. Video, radlo cassette players, iightinq systems etc. 

The mediurn of control used to be throuqh wire cables but lodav elec1roman netic -....c . ./::j 

lN8ves such as radio VJaves, infrared wave and ultra-sound waves me used io 

The modern period of system control \Jvi"1ich rdns throUQfl to the prese:nt hme is 

beHeved to have bqlun in 1948, \Nhen ,J Von Weumann directed the construction 

The: advent of conlputers, microcomputers, microprocessors; mlcrocontroilers, 

transistors, transducers, etc have made it easler for more and rnOfB systems to 



1.3 AIMS AND MOTIVATiONS 

I have been motivated to Design, Construction and Test a Renlore Control 

UghUnq systern to contro! electrical point in order to avoid . . 
!flCCmven;ences, 

inSf.:'curdy and to ensure satety in swifchinp ON and OFr electricai point in our 

houses, offices, industries, banks etc. 

L To minimise the bulkiness of cables used in any control systern. 

ii. To eliminate distance barriers that could rnake transmissicm of 

information almost impossible 

ill. 

or OFF) of iighting sy~-;tems. 

v. To design and construct a transmitter dev'ice that switches the receiw,;r 

unit. 

.5 



CHAPTER TWO 

2J) COMPONENTS ANALYSIS 

The design ~)t this project basic8!iy employs qsrHil arion of binary codes sequence 

(high cn 10\.",1), Il/hlch ls then used for transmission of signa! frorn this transrnitt6f" 

(contwHinc ouantitVI to be received b\; the receiver. .. .;,;(. '"' ~ )' 

in order to have a dear unch0rstanding of the proJect design, fundamentals of 

digital system briefly hav6 to be taken into consideration, E!ectrical signa! could 

either be discrete or continuous. /\ digital rnessaqe or signal is a sequence 

selected from a finite or discf(-;tB element. 

The graph belo\N shovv the \NaVe forrn of d digital sinnaL 

t v 
l 

i 
\ .. /.:. 1 

{ Hi oh \~~ .... -~ .... -; r---"'-~""! 
\, c· { {..'i ~ : I 

I i I I ! ! ; ; 
; l i i 
j l ! ! 
j iii j 
; 1 I j ; 

o l· .. -····-···t·····~·· .. -·i··· .... -·····-······T····-····~···I· .. ~-···-······-~···· .. 
, : i I ; 
l i l i j 
j 1 iii 
1 L. .. _~ ... _~J L ... _ ..... _ ... .i 
j 

\/ 
(U;<rh\ 
<; t l~.::...";",,,,/ 

Shown in fio 2.U is the electrical rf;oresentatbn of die/itai slqnaL In fico 2~U. V could .. 1 ~ '.. "'.... ../ ~ 

take a value; ofV+ or \/- Cl or 0) and that \/+ is positive while V-. is neqative. V can 

also bE' remesented as either "hkA!" or "10'1/' as indicated above. . s 

Hov>/ever, in a particular (linital system Hke this prolect,vve nny enCGunter binary 

variables 'which operate betv>Jeen two voltage levels Dr to 12\/ . In this project, 



{!ewd, if the symbol 0 is transmitted, The lmnpibuib can only be on (logic 1; or '12V 

(high), if symbo1 1 us iransrnitted frorn the transmitter to the fecep,;er. 

2,1 WHAT is A CARRIER WAVE? 

11 is a high~frequency undarnped radio 'Na'.,./e produced by raello-frequency 

oscWator. As seen from fig 2.1, the output of these oscillators ~s first amplified anel 

HOlen passed on to an antenna. The antenna radiates out these hiqh~ff8qu8ncy . ~ . . 

(eiecimmaqnetic) ... vaves into space. These waves have constant amplitude and 

travels vvith the velocity of iight. They are inaudible i.8. by themselves they cannot 

THE SlGNf\L (/>·,i.J010) from transmitting station to the feCe!V!nq station The 

resultant l/>/ave is caBed rnoduiated carrier wave. The diaqram b:::low shc.>\"x,;s the 

wave form of a carrier ·wave. 



2,2 SWITCH 

Svvitch is accessory, which Is used to make or interrupt a circuii in order to turn 

aliqht or a piece of e!ectdca! equipment ON or OF F, Activation uf the whole 

systf:rn starts fro!!; ihls unit and the unit is composed of push-dm,vn button and 

. 'vp<O a Q'\ i .,....,tt;jr" v.v ............ ........ V l..J(A: ~",G y. 

Fio 2,;':: Reoresentation of s'vvltch {push-button) """. ~ ... 

Fig 22 above shows the svvitching unit f\ s'vvitch consists of three 8ssential parts: 

SVVltU'16S rnay be of the dolly rnechanisrn or rnay be rOCkeHJperated type. 

2.3 ASTABLE MULTIVIBRATOR 

The rnu!ti~\iibrator used in thls project is a stable multi-vibrator (AJv1V), It is also 

csded free~n.mning relaxation osciliat<Jf, ThB pubes genemted by /"',stable multi-

v\brator has no statJie states but only tv.-o quasi siate (hajf~s'iab!e) states beblveen 

whid: it keens osciHatino continuouslv of Its own accord vvithout 8J1'y' exdtatk}n, . ~, ~ 



From the figure above, neither of the bNO transistors machos a stabie. \fVhen one 

is ON, Hie other 1s OrF and they continuously s\-".ntch ba::.:k and forth at a rate 

dBp~:jnding on tht? RC tirnB constant in the circuit. Hence, it osclHates and 

pro(juces pulses of certain n1ark-tcH}paCe r£-lti(} , It h8:=;: two eneroy~storin0 

Hg ;:<~ Sh<.Yf'{S the ctrcuit diagran: of a symmetrical collector-coupled Afv1V ustng 

providing a feedbaCK ratio is unity and positive because cd 180G phase shift in 

signa!, the h·ansistcJfS are dri\'en either h; saturation or to c:...lt~ofr The transistor 



8"1 Vee and R1 whereas 02 is fOf\vard-biased by Vac and R:L The coHector-

emitter voltages of 01 and 02 are dderrnined wspe:Ctiveiy 1)y RL'l and RL2 

The output of 01 is coupled to tht:: input of 02 by C~? vlhewas output 02 !s 

coupled to O'l by C1. The output can be taken either from pOints A or 8 though 

these v./Ould be phaSEH"eVersed with respect to each as SfH)\NO in fjfj 2,3. 

2.3,2 CiRCUIT OPERATION 

The circuit operation INould by easy to understand if it remernbered that due to 

feedback; V,{jlen 01 is ON, 02 is OFF and when 02 is Of'....!, Q1 1s OFF. 

'Nhen the power is s'Nitched on by dosing S. one of the transistors "lVil! start 

SUDnose that 01 starts conductinG before 02 does. The feedback system is such , r- ~ .-. 

that 01 wHi be very rapidly driven to saturation and 02 t() cut-off. 

n is seen that the c.:ircuit alternates beh,veen a state in vlhich 0 '1 is ON and Q2 is 

OFF and a state in which 0') is OFF and 02 is ON, The tirne in each state 

depends on HC values, Since each resistt)f is driven alternatively intc saturation 

and cut-off the voHaqe vv'avf)forrn at either coHector points A and 8 in fig 2,3) is 

e.ssentiaHya square '>Nave torm '"vith peak arnplitude equal to Vee (fig 2A}, 

2,3.3 SWITCH~NG TfMES OF TRANSiSTORS 

it can be proved that off-tlrl1e for 01 isT1 ;;; O.69H'lC1 and 

hat for 02 is T2 :::. (j,69R2C2, Hence, total ilrnH-period of the 'Nave is: 

T ::: 069H1Cl + O,69R2C2 

T ::: OJ>9 (RiCl --;- H2C2) 

10 



If R1 ::: R2 :;; Rand 

Cl;::;C2:::(; 

t Q2 Collector 
1 J~U4;ff; / .... - .. ~ ..... - .. ; 

\l ;!' i . f i 
\i QLQh~=,?y-m .... ,i~L=-~::::=:::L=, ... ~._L ...... - ......... _.L_ .. ~ ... _.~. 

\ :' i >-... ~~_ ... ~m ... ~· ........ _ .... --l..~_ .. ~.~ ... ~ ... ;.........._ .. ~ ..... ~ ... ~ .... ~~ .... _.~ .... ~~ ... ~m ••• ~ 

~·- .. ~ .. ·-·~ ... ~ .. i : 

iT i : '1'" 1 i ..... ~-... ~-.. ~ .... ·r ..;:: ........ ; 
T . 

2,3A FREQUENCY OF OSC1LLAT~ON 

n is given by the n·::-ciproca! of tinw; period 

F :;;: 1fT -::; 1/i .38f~C 

::: OJJRC 

For instance, in the Ai'/:.V circuit offiq ;(3 F:;;'1 ;;:; R2::: 10m< ,C·l;;;. C2::: OJJO'lpf 

and F<.·! ;;:; RL2 :::. '11< . The frequency of circuit oscillation is: 

Reedl that T'1 :::; T2 ;;:; O.C9RC 

T1 :;; 69pS 

FO -;;; 1fT 

\ 1 



Fo:::::; 7.25 KHz 

2.4 TRANSMITTER (FM OSCtLATOR) 

The transmitter unit is baslcaily HIe unit that generates the signal to be 

t,3nsn1HtecL rH3quencY-f110duiated (FM) transmitters are cornmordy used abo\/e 

the HF range, particularly for sound transfl1!ssion eg. the 88 .. i08fviHz: band. ThG 

fff: oscillator is operating at fm or very high frequency ranoe e,g the frequency is 

h::HTI 60 y 70MHz. So not to cause interference 'Vvith the normal in1 band 60-70MHz 

Because of such high-frequency iI1Volve(i, it is difficult to cHain crystals that ",vi!l 

oscillatE'welL Other oscWator types are 31~'\o found in be V0TY unstable at high 

frt~quencies, One cb.heus method Ctf circumverlting this is to {~rnploy 8 (OV,J-

frequ(-mcy oscHlator (e.g. crystal oscWatorj and then multiply the cutput frequency 

as many times as to give the required hiqh frequency. Sue!:: frequency rnuitipiiers 

A t}etter alternative js to make use of trequency syntheslzHri':; V .. d11Ch provides 

pro' "(j'e fll!l. 'f'-prJ' ::"'P(";\( !"-''f~r''g '"" {-", \!: .:~; ; ..... '''.-~.'~..::v-.l •. ~J ", .. ';" .. lvtJ )::1. t: .. 

1,4,1 FREQUENCY REPONSE A TRANSMITTER 

Gi'.':;:H thai FO 0::1/2 JtLC 

12 
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86~),5863 

870H 

~U) ANTENNA 

An antenna or aerial is a structure that couples the Dutput of 8 transmitter, to the 

input of a receiver. This design maKe use of t\<\/O antennas that is, the transmitting 

antenna 1. e. Tl.) causi.": the oenerated skmai from the transmHter to transrnit to the v v 

receivGr_ !t does th1S by radiating the signa! generated fmrn the transrnitter unit 

receiv1n9 anienna. The receiving anlmH·\;:.1 receives or converts the 

elec:t:-omagnetk:: v·/8ves radiated froro the transmitting antenna. The transrnitting 

antenna rnay transmit se'lera! kHo\.vatt of power while the rec·:;;:iving antenna may 

receive a few kikwvatt dissipated in it The reason been that not all signal radwted 

from tile transmitting antenna wHi be able to get to H'H3 rf~ceiving antenna. 

13 



Fig 25 representation of antf~nna 

2.6 SOUND RECEWER 

t 
I 
! 

Basically. the sound recetve: extract and process the desin:;d siqnal from the 

various sifjnals received at the channel output. The proces5in9 function includes 

conversion of the selected sig. nal to fornl a suitable for the Gutout transducer. , . 

ThmK~ include detection 0: demodulation and amplification of the received signaL 

receivB; should be able to select '\,yeW' th-s deslr8d signa! and relect "well" any 



The Fm Rf is a LC circuit Using the forrnuia Fe ~ 1/211'/ LC 

the FM transmitier remote c{)ntrolier the 61 MHz (assumed) ;s fed into the mixer a 

very close frequency of about 7CL 7MHz, 

F1 -::; 60J)~AHz 

F2 ;;;. 70,mv1Hz 

F.3 ::;; F2 + Fl :::. 130,ifAHz: 

F4 ::;; F2 --- F'! -::; 10, if A Hz 

F2 - F1 is 10.7r-AHz and also known as the interrnediatt:::, frequency (LF) for 

Ffv1 the i.F is 10.7MHz. 

C:;;: 15pf 

l 4.5MHz 

2] MfXERJDETECTOR 

The W11piified RF signal is coupled to the input of the mixer. The mixer beats 

together two frequency signals" KA22971C Is the IC that was used in thrs design 

manufacturer pin 1 and 2 are concerned v/ith the antenna Circuit. 

15 



Ptn :3 and 8 deais with the intermediate frequency <3mplifler. The rnixed 

frequencies Gome out from pin ~1 and fHled out to pin 8 pin 15 and 13 Are 

concerned \,AJilh radio frequency input and fm osciHator respectiveiy pin 14 used to 

adlust the integrated circuit to frequency rnodu!at\on mode (fm) pin 11 is th~} 

dernodulated and audio signa; output. Remember that pin 4, b, 7,9,12 and 16 are 

tm~used pins they are connectBd with the other part of the circuiL 

modulated GerrieI' "'.fave. It is just the opposite of modulation and is performed at 

the rf:ceiving end. V\!hile modulation is the process of cornbining thE.' low .. · 

frei.1uencv :w~nal with a verv hioh .... frepuencv radio \vave caHed carrier INave 1 A ~ ~ ~ 1 / 

{C'vV). ThH resultant wave is called modulated carrier vvave. 

\f7 
1 

1 L. .. _ .. fi .... --.. ·-· .. ~·· .. )i; .. ·i , r .. ~· 
.~L. ljf ..... -

· .. ·-13 :::~ i 4 ~.~-.... 
~ r~" i 

~r_'" I :~ :fj i? ~~ .. 

~ .... l5 r\ 12 ~ .. -
~ < i 

"'~~(' :L Ill· .. ···· 
I 1 ,...-. ... ~~~: '7 1 {) t~-·· 
; ~. c i 

~"-"i' } f'~ : .. ~ .. -.. - ..... ~~ .. ~-.... .......; ! 
... 1.... 

Fig 2,7 Show the pins configuration of a mixer (KA229I) Ie 

2,8 FILTERS 

The term as used comrnunication systern is a frequency selective nfJtvvmK 

deSigned to sBparati:·} on an input signal to produce a desired output signaL That 

is, a fHter passes signal of ct?rtain frequencies and blocks signals having a certain 



range of frequencies, referred to as Hle alternation band or bands, The slQnals 

nosy be 8 continuous time enUty that may be stated in tirne of frequency terrns, 

ci1araderistics. 

2,8,1 FREQUENCY RESPONSE A FILTER 

Thi:-; frequency response of s fiiter is the rnax!murn frequency \Nhich it a!kr~'js to 

pass through, and its aiso caBed cutoff frequency Fe 

Frequency response of a Imv~pass Wter. 

~"'r 

I 
I 

~:,r-~··~~·····~~-···~-···~····~··~-···~ ............ _l ................. __ ... .....-..~ ... ~~-(~ ... j 

Fe;;; 1!2rrRC 

Given that R z: 33KO 

IT:;;: ·3. "142 

Fe;;: 1 
..... ~ ••• ~_ ••• ~."'~H •. ~"'._._} ••• ~ ................. _ ...... _ ........ _. 

2 x 3.142 x 33 >:10'" x 13.001 x '10"~; 

Fe;;; 1 
"·-···........---···~··· ......... I· 

207.372 x 1(r'" 

Fe -=. 4822.25 

Fe::: 4.8KHz 
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reauerlev resnCrlse of a hi(1h~~_)ass filter . / r-: .:) 

o ,no 1 j:J' 

C:t,>---------11: f------~-------;O 
[ "1-'-"" , , 

v 

, ...... 
(..../i--< ~~-

Fe ~ '1!2,rRC 

"""'":::-""":'.) \.L! , .. 
-::.~ v ~': 

----10 
Given that R -::; 33KO 

C -::; 0.001 WF 

TT c;;; 3,142 

Fe 

Fe = 482.2262 

Fe c;;; 48223Hz 

2,9 AUDIO FREQUENCY (AF) AMPLlF!ER 

The AF signa! d8\/e!oped at the output of the mixer 1S next arnplified in the audio 

frepuencv arnD!ifier. This wiB increase Hle signa! pOVjE~r and qain of the t\F siqnal 1 ./ .( .. '0"..; v 

before it is fina!!y fed io the next stage of the system (NP~'l transistor). 

betvveen pin 8. The connections are sho'Nn in the circuit diaQram below. 



.) .............. . ~ .... , 
.-~---------.---~~.~~-- LrVU~. '6 ~'p ....................................................... . 

'""'; ............ -.""'1 

[:: 2 tj~((>ml 
... ~..,.~~ 470ui" 1 (~\) ......... -.7/ I ;<iV 

I 
: 

,-:-'""1 
: l , , 

I ... ~- .. ~ .. -.. -. 

fl:p ~ .. flop unit thE.~ operation of the basic flip ~ .. flop Gan be t:1(}dified by providing an 

additiona! Gontrcti input that determines \Nhen the state of the Gircuit is to be 

chanqBd. 

As the block and truth table of f~g 2.9 show, no chanDe occurs for both f~ and S 

inputs logical ~ 0 v'/hE~n the trigger pulse edge occurs, ~vhih3 S ::::;: 1 and !~ ::::: (J result 

in the fip - flops being set aftt?r the dock pulse, and S ::::;: 0, F~ ::::;: '1 result in the 

resut is an indeterminate Gut put stfite. 

..) "L ___ ... __ ._. 
(. 

I 

I 
·-~~~l R 

=~"""",,:~:r._ .. ~~~~~~~(~) .....;, {)l,IPUT 

:() 
:./ 



• •• 

r, <:, 
Clrr:<i K ","l 

0 C J - (NO "! 1 '. 1\'G>"'; V "fj-\, ,< '.:.:: j 

•••• 

() 'j 'j (SE:T) 

.j 
; p .' . 0 (CLEAR OR RESE i) 

~~ 1 - (iNDETERM!NATt:) , 

F:g 2.9 (a) and (b) shows the bbck diaqrarn and truth taLb cd R ... S fOp .... finp 

..• There an::; thrt?~e PS fHp - fiops used in this desiqn. These are 402781; 4060B and 

402Jt12. The comb[ned effect of 40278; and 40608 mah:; 402182 to lJehave nke 

a togq!e nip-flop. 

2, '12 TRANSISTOR 

called etnittef, base and coHector. 

T!le transistor employed in this project is !"jPN transistor (25C:845). !\n arnp!ified 

U1ere is siqna! through its base and switches off when there is no signaL The 

unit of the systen--L 
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8 -::: Base 

C = Connector 

E = Emitter 

Fig 2. ~ 0 circuit diagram of i·.,JPN transistor 

2,13 RELAY 

Helays are eiectmmagnetk:al1y operated s\'vitches. The r(;iay ernp!oyed in ths 

desiqn is nonnany-cbsed type whose content atB broken 'Nhen the 

e!'2ctrornagnetica1!y energized. 

A relay basicaHy consists of an electromagnet which operates a pair of electrical 

\Jvhich carries the rnover:wnl of the arrnature: and hence, the closure of the 

c()nlacts. 

2.14 POWER SUPPLY UN~T 

energy. H can either be a battery or a rectified a.c as both used in thiS project 

The power supply unit consists of rectifier circuit, and smoothing circuit for pCl\ver 

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

'1'1:) A N~~~;:~( );~''''''''I 
... \. ... :>..J .. . '-_. 1. _, 1 ~_ REC"fIFIER 

h·lER 
................................. ~~...O 

F:g :2- '11 block diagram of pm.,ver supply unit 
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2.14_ 1 TRANSFORMER 

f.\ transfonTlf:t is an electrical ax: component Of equiprnent, vifhich cGnsists of two 

current or lrnpedance frGm one value to another. 

l\ transforrner can eiU~~er be a step··up transformer. ,4 step··down rransforrrHs-r \ivas 

mnp!oyed in this project to step-do'Nn the vortage from 22{J\/ to 12V. 

1<: 
N:.:; ~_.~ .. 

~ ......................... ~~ ................... ~~~-
! , 

>~ 
;:... 
;:... 
:,.. 
}---
~ ... , 1 
~ ....... ~ .......................... , 

Fig a step··dGv<ln transformer 220VJ 12V. 

The primary vO!tag~:::- is 'Ii and the secGndary voltage ,s \/2. f-...jp and Ns are the 

numbefs of tums in the primary winding and secondary v>lindmg. 

Frorn the transforrner data Vi -::; 220\/, \/2;;; 12\/: is::: 1000rnA:::.> 11\ 

The frequency fo the aG mains supply is 50Hz The primary and s~:::~condary 

voltage of an ideal transfmrner are rdated as follows; 

\/p/\/s -::; r~~p/f\js :::: 22C~!12 ~ '18,:3 

l-i<::=:nce, turns ration ratio Np:Ns :::. 18.3. ln an idea! transforrner, electromagnetic 

terce {e.rn.t) ;;; N! 

Np!p:::. Ns!s 

But: is -::: 1000mA -::; 1!\ 



b:::.181p 

!p :::. 13/18 :::. 'ViS 

!n a:1 idea! transformer input pO'Ner (Pin) equals to the output power 

(Pout}. 

p'r ::: P2 

2,142 RECTiFIER CIRCU!T 

It consists of step~down transformer to steD down the [oLe voitaqe and then , . ~ 

convert it to a pulsaUng d.c signal, The type of rectifier used is 8 bridge rectifier 

and it consists of four !N40{) 1 diodes in the arranqement ~,hown in fig 13.0 below. 
~ , 

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

220\//J.2.\~ 

l ., 
J 
J 
J. 
j 

I M' ............ ----~ ....... -........................... J 

Fig 2.13 bridge rectifier 

I J ................ .. 

I 
:~ 
>­
>­, ;,. 

! ).. ; . 

! 1 
! 

>......._-_ ........ _ ...... _--_ ............................. .......... 

During the positive haJ-cyc!e of the ae bput signal, diode D2 and D4 conduct 

\Nhiie D1 and D3 did nf)t conduct Diodes 0'1 and D3 conduct durinq the negative 

cycie of the ae signal. The vvavefonTl obtained is of this fonTL 



\/5 :::; output voltage of the transformer secondary whding :::. '12vo1t5 

Vs(peak) -::: '12 2:::; HHrT volts 

The averafj8 de vo!tagf~ \/dc across A8 

Vde:::; 2/rr Vs (peak) :::; 2irr (16,97) 

Vdc ;;; 0.636 Vs (peak) 

Vde :;; 0.63 (16.97) 

2.14.1 SMOOTHiNG CIRCUIT 

The smoothing circuit is a filter network that reduces the ripples caused [)y the 

pulsation of the rectified signaL !t is done by conducting 8 capacitor of 1000!Jf 

across QutDut voftaq(:; \lout. 
, " 

--~-~'--"-"""""""""""'1 
.... 

! 

j 

_r 
fi9 2,'14 smoothing circuit 



When the output vcdage is increased frorn Ovoits to the conducting diodes 

passes current to the !cad to charge the capacitor. VVhGn the volt reaches its 

oeak and beuins to corne dovvn, thE.' elischaroincl time for cf.-lf)ac:itor is s!O\!v so that s ~~ ~~ ~ t 

thG \AJaveform is of this fOnT1-

Vm 

/ 
: .' 

, 
. , 

I 

.' 

i 

, ,-
i " 

, . ,l./ ~. ___ ~;-,--.. __________ ,, ___ •• _._ •••••••••••••• N •••••••••••••••• ____ • 

Fig 2."15 \/v8vf;form of the rectified DC voltage. 

its peak and begins to cornE; dOiNn. he discharging time for capacitor is shown so 

rt"1at the wave form 16 of this form flg 2, '14. 

Vs (peak} -;:; 12 2 :::. r.ms 2 

0V :;::; 20'J.J of 16.97 

~jv ;;; 3.39 

1/('; :;::; elv/dt 

C -;:; dUdt. :::. rms/3.39 (iJvhere dt;;; 3rrns) 

C ::: 0.0009 

C ;::; 900f-,rf 

2:'3 



A oreferred valve (standard'! ofl OOOi if/iS\;, \ivas used which to larae enouoh for ~ . / ~ W .;.> 

this purpOSf3. The output VOlt with t11e presence of capacitor has vlith the ripples 

.1 ,.... 

TRANSMITTER unit 



CHAPTER THREE 

3.0 MODE OF OPERATION 

The basic working principle j operation of this design can be explained by using 

Tile designs consist of t\>vo sections, The tmnsmitting parts and receiving part 

Thr; tecdvlna part is connected to a device to be controlled. For the transmiUin(l 
'-" '> ~. 

past (tland ?l€'id device). The Astab!e multivibrator U\f\>iV} qenerates ndses {)f' is . . . . - ~ 

osdHating at audio frequency and is feel cr rnodu!ated into the FM osciHator so 

that the carrier vvave carries the audio signal and the modulated carrier wave 

(F t'Ji'l is transmitted throUGh the lransmittinn antenna into the atmosf.jhere as , , . ~ ~ 

electromagnet.ic '-.vave that can be picked Up at the receiving end of tile receiver. 

The receiver unit senses the iJ'.Javes radiated hom the transmitt!rq antenna 

through the mceiv;ng antenna. Tht) transmitting antenna may transmit s8vE";ml 

kiiOl.:vait of pO\!ler ',vhae (signa!s) while the receivinfJ antenna may receive f-} few 

mil! \'J<~tts dissipated in it. The reason been hat not ail ::;i9nai radiated form the 

The receiver unit is to remove any unwanted audio siqnai or noises by 

demodulatino the received waves for logiC cClntmL The KA.2297 is a radio 

inkgrakd circuit which requires specified extnnal COmpf)nents by the 

rnanufacturer. Pin '1 and 2 are concerned with the antenna circuit. The incoming 

signa! enters the 1e through this point Pln3 and 5 dea1 with the interrnedjate 

freouenCl anlplifier If, The rnixer beats toqether two fre'quencies sicma1, hlf; Hf 
'. v· ... ~ 'J 

and Hv1 oscWatoL The mixed frequency corne out frwn pin:?. anci mtered out to pin 

8 pin 13 and '15 are concem with radb frequency input and FM oscHlato: 

respedive!y. Pini4 is used to adjust the int.egrated circuit to frequency modu!atkm 

')'{ 
"":"1 



rnode, Pin1'l is the demodulated and audio signa! output. Pins 4, 7, 9,12, and 16 

'"y~ 1 'r1u~ed ~'),K() "" Y1 d 0 PO,it·; 'C- t~·>"tE""''''''''! "i!"'~r t·o~ .t.,,~ ··'llt , .... r.,.M;'l n af Id'lO ""r'I'sa l 
::::.H ....... · ~ s ~ . ~ 'od'../ .. ,.").,.". .... _.,us· .OW j' ;: :>."'} ._ .... ~ ... ~~~!;'".st :dn"> : u}:;,:,:....... -:. .. <~.,..S;~~n -:'4 ... ~ ,.:>H ... ~ ~ ~. 

~ ,0 

increase the siGna! OO\Nef and oain of the f\f siGna! before it is fina!!",' fB() to next 
..." ~ ..." 'J . 

staQe of the systern. 

The output of the audio arnpHfier passes throuQh 0 O·! uf and 33kO fi!ter and then 

!ink WiUl 40271:31 \<\Ihich is designed as a Rs fHp flop. F<S rneans (reset and set). 

\fVhen the Signal arrives Hle Hs fhp flop (402781) 0 beGornE~S logic orH::~ and Q 

becomes 1og\c O. Q 4027'B 1 enat)ies, auto (}sd!iator {4060B) vkdch automatica!iy 

reset Rs flip fiOD turninn () back to Ionic zero and () to look; one and aiso ~ ~ ~ ~ ..." 

disabling the 4060B The c0mbined effe~cts of Hs nip flop and fJuto oscillatc>;' 

m8h:::s 402'1B2 to behave !ike a toggie fHp flop, f\ toggle flip flop [){:;have in a 

mode of chanoino 0 to either ImJlc one or zero for everv clock nulse, 402782 v ~ _ J ~ 

controls the Gpfl tranSistor 2SC945 supp!'ylnn it with positive and negative signals 

causinq a ON or OFF effects on the relay. The npn transistor drives the relay by 

'12v, The diode (lN4001) is used to smoothing Hle operation and to remove the 

=.:;p2,"k. The bulb is lirlk or connected serially to the AC mains through the relay so 

that \Nllen U~;e hand held device (transmitted w!it or rernote contn:J) is pressed the 

bUb goes ON and a second press Gauses the bulb OFF. Tile opf';ratkm controls 

the e!i:Jdric AC bulb {frcH11 40 to 60\;vaH) 



TfilH:;mit!ing 
ar:.te:ru~~.: 

T'0SM ITTER UNIT 
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Rf 

Frn 
o;,;ciUal 

r 
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CHAPTER FOUR 

4,0 CONSTRUCTION, TESTING AND RESULTS 

has been analysed in C!lapter)-!t abo list out the tools and components used in 

4,1 CONSTURCT!ON 

The circuit construction startfKJ w:th metdc layout of components <::}!l paper, which 

was checked and crosse(j.-checked, 

The construction of the project was carried out using the steps that have been 

designed Construction took place by assernb!e the entire COrnpCH)ents one after 

the other on a bmadbomc.L FoHmNing the ass(-;rnb!y of cornpenents on the 

breadboard was testing, !rnrnediatdy after testing, itvvm:; the lying and soldering 

of the componf:'nts on the \Jere board, During the soldering process, extra care 

was tak£:n not to over heat the components becausf: it could led to loss of rating 

or total damage to some of the components, f\fter soldedng, the digital circuits 

\,vere tested again by pov,/ming the Ie's by' using rnultimeter to test the conditions 

of an the resistors and the capacitors. 

CMOS !e was used fr)r the construction of aU the digital circuits, CMOSIC was 

chosen because of the fact Lhat they have iO\.v povver consumption, As such, the 

3() 



A wooden casing 'flBS also constructBd in order to house the board containing the 

4,2 TEST~NG 

Series of testin9 that were carried out :nc!Ud~2S h1f; test fc)r output voitages at an 

the units by the uses of digital multirneleL CC}f1bnu:ty test:Nen?: also done to avoid 

short circuits the transmitting part and receiving part wem tested by c()f1necting 

the hvo palis togBther using a v.rire, This ViaS done in order k} be sure if thmB is 

ALso, the transrniWng pari: was separated and tested bv the use of a radio 

reCeiver to sense the signa! transmission of the transrnitteL 

4.3 RESULT 

\!arious results were obtained for various testinq, For instance, there was 

transrnission between transrnittm and the mceiver '"vhf~n they were connected 

A.!so, a radio receiver sensed the Signal frorn the transmitter by making a noise 

ftom the transrnitter triooered ON or OFF a kht conrwcted to the outCJut of the ~v ~ ~ 

receiver. 

4,3,1 DISCUSSION OF RESULTS 

From the design, results obtained at various stages sho\>vs that the expected 

results were satisfactory except for the fad that th~;::; distance behNeen the t'NO 

devk;f;S that is, transrn:tter and receiver was not much. This could be 8S a tesult 

of componGnt ma!functioninq between the transmitter and the receiver. 

) 1 
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4.4 PRECAUTIONS TAKEN DURiNG THE CONSTRUCTION, 

The precautions taken during the constructfon am as fO!!Dl.NS: 

2. 

Care vms taken during s(}!derinq of the components to av(},d oVer 

heatinq 

4, Off - tamet s(}!der sr',!ashes were carefuHv rernoved to av(),d short , .. 
~ ~ . 

cin::uitmg. 

~.;. Re .... checks were rnacle nl(}re often to as Gt-Jrtain the riqht position ot 

cornponents and juroper \.vires. 

G. The power supply unit was normally put off from the circuit wi,(;n 

rnounting or removing component during the test constuction ano tinal 

constructions. 

7, The polarities of capacitors (e!eclm!ytic) and the configuration of 

discrete components such as transisturs, !es were 8nsure(} with 

multimeter before: hey were fina:\i .':ioldered on Vero board. 

4.5 TOOLS AND COMPONENTS USED: 

4,5,1 TOOLS: 

The toH',')"Ning tf)ols and equipments were uSf'd during the construction: Bread 

board, \./en) board, soldering iron, soider1ng stand, sulder, sponq6, digital 

mu!tinlf=:ter, Hammer, Gutter, drWing machinfm, nails, klad sucker and copper 

wires, 

The components used during the construction include: 
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1Cs> K,t\2297, LM386, 402781, 402782 8nd /L,)60B. 

Gang cap 

TRANS1STOHS> Four NPN transistor 2 5(;945. 

Resistors:-i KO, -lOOK Q, 10K 0; 33K G. 

D100ES:- Fh/8 Diodes (!N40(1) 

8VV1TCH:- One push .... button 
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CHAPTER FIVE 

5,0 CONCLUSION AND RECOMMENDATION 

5,1 CONCLUSION 

The desiGn, construction and testing (A a remote contred !!9hting systern was 

\,vhich the aim of the project was achievab1e. That is, using tr';e principle of 

wireless tmnsrnission, transrnission betv,feen hNO systems (transmitter and 

receiver) was established and tilis can be used to contre;,! a device connected to 

the output of the receiveL 

ThIS PfO.iE~d gave rne an insight into quite a nurnber of practical concepts in 

electronic tools and components. 

The deslgn and constructbns of this project did not exempt problems, 

encountered t!le fe/lowing pmblerns: -

a) in designing, the pr<.)b1em of geUmg appropriate materials to study the 

i,C'ha\t"'ll" nf ':>le<l~t' rnn'l";:' ('()rnr',r, "",o·nts· and hO"'! tl--,,...,,; , ..... :2r. be C0''1'''\EC>('l''''l-1 ~.,\" ~ v~ ..... , ~ '-.-"': ~" . ..... 1 ~ •• ~ ... ;t j :~~~""' ./(~,,,. • .( •• q~: V· ~) ....... y :..;) ....... : ,/' .:;.!: "vs..v \ 

to each other to function in a required rnanner was encounterecL 

to desion my circl_HL and stimulate and tel easily analyse various of 

c) The problem of Getting the required !e in the market In this C8se, 

sirrdlar iC that does the SarrH? function WfHe used, 
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5,2 RECOMMENDATiON 

Due to sorns diffcullies encountered dUring the course of ihis project, 1 wouki like 

to it"tGomrnencl that: 

L Students should be a!bv\!'0d to choose or be given project topics 

proceecling on their six rnonths industria! attachment (iT). For ihis vil! 

oive rnore tirne in research rnaklnc and thinkitw of irnorovement 
~ - ~. 

Ii. The university should be properly equipped 'A'ith adequate equipments 

so that studenLs 'would 1)e able to have enouDh equiprnent tu work with 

ii:. The practicai ork:~ntation of the students should be taken more serious 

", 'v, The use of electronic workbench iEVVB) shOUld be enc(lut"aoed so that . . ~ 

students '"vB! b!:::~ farniHar \Nith designing and analyzing '"vith [vVEL ! also 

recommend the ialest version to be installed in the labt'xatory. 

V. Tilf; govmnrnent should be aSSisting students b'y' providing H?:search 

centres 1 ais() fecon,rnend that govermnent s!;ouid be in\/oh/ed in all 

enqineering final year projects by avvarc!ing scholarship to iessen the 

financial burden to serve as irnpetus tmvards technological 

advancf';menL 
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