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ABSTRACT

The remote control bas been the nne device that has aided the process o { automation

. The ease of use of the remots controlis

cver the vears of teehuologiea] advancem

e of the modvational polms of this project,

ok control to operite a seiteh in order o

This progect uses an ordinary

cirenit

eate automation of devices and (0 evercorpe proximity of

Hie muliivibrator cirouit, 2 bistable

design uses an ifrared modulz, 8 monost

" The intrared s

mubiivibrator chrouit o swiich on s relay oo

sacstable cirouit once o

signad of the monesiable ciroult provides 2

o cirouit that switches the relay on or off throug

transistor conneoied to the refay. Auiomation of Tocally made machives asi

method would hoost the smalf scale ndustries of Nigeria ag a positive change i the

smati soale seetor of the econony would give rise to a revolutionary change nthe

)1’
phrg
financisl statas of Nigoria and s masses.

Fyen thought the projecs provides room for improvenent, the concept s iy

simple enough so that the production is cheap envugh for the siondl scale busipesses

can afford thern sinos slernative methods using microcoptrotiers can alier the

expensrs mvobved i produ
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CHAPTER ONE

INTRODUCTION,

£ RELEVANCE OF STUDY.

ohease o most i IR CT T ST R ST 14

HOIation

rorfos 1 our Bonwes i *i*’ﬁ?"ﬂ.&ﬁ

y of 1oy iiss fe of
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en though our perception of the e

Hle niu

vipspiioatis

further oxplove s 0o

wn deals with

Y 3O

AUCTIALON 3

& process of

convertent syeoution and this can he de

. Interincing i this o fsting remote canrot of

S
Y Gavied

cirouitry connected

somirel, Depending on what

1o be operatad 1o e

Al 19 1o b aoluey bt T

i guidetines of the device o b

becanse it must fit the

w1 pricvity. Some fony wani 33

ychite others woold make o ooyt ¢

e o ordinary

the automation




achines that have gz::".:{zic;zé switohes that need i be turned on and

off manuably can be mvtomated 5o that the e operatesd without pr

can be utilized in the electrioad structure of buildings 1o enable

15 that have s notis of such

avud ather pot

bas & replacement o the mechanical switch o a8 ancallernanive

B the sane device heomise the infrared aotivaied

vt rirared

ss the mechanical switeh's file span. The oiroudt basically conta

wiseling of the signals

srure, that is they receive

fend

ay devices as bong a8 the frequencios of both the sending

reveiving devices are the same. Some infrare 5 are in the i

that are seeompaiiad with thelr matching sransmittors, [ this type of

d for the ntevfacing clvveit then o remode controd olreuit must be

aue cirouns that

fgned asing Hs oaiching ransmitier {o

T OPETe

avy romote or infrared transmutting device of its

soniain the modeles can work wt

serfornt the function

Y

1oy off by aimphy ye har interface civool

couid also be used as an infras

are made o the

The refationship between the remote contral and some other manuaily operated

whal this project siros ot esiabiishing s b aid of iy
g

2d by a rarpoie contend which

Muost slectronies in our bogses

ices that opevate based on

vy e stibized inoso

s ovoadd be used for
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1.1 OBJECTIVES.

H

. To use an ordinary remoie o contrel o nwitely

i end the life span of mechanical swit by aoivating the switeh with tess
K e means of mEon

b5

eady oy
SOV 2K

sting that do sl

fve thay facility or aut

on the newly oreated des

pes especially those of

in withou

of progr

sing and ou

fon

-t

.
~

der uee of devices and seitches by overcoming oo

b

oy exampde switching on s lamp




1.2 SOOPE OF 5TUDY.

Sreminte control i ciivide a

el 1o g velay. This projoct plays an

wature of the remote control a3

1w oaxf the diverse and muhtitaski

an amernation ool because i can be used 1o operae el wdustyy manhings

seoper regsaiion:

are iaken care of and even service d

meorporating the crcut in some specific prints in the desipn ke i it *z.f

s penints provided i ¢apecifios are faken indo cons

deoation,

PO and T

s e oLt wi

HOBast

he wwbtivibrators have differont properties as far as

o
W

sering signals mre concerned and 3 good kuuw

Ctivaied

the remote controd

execution of the g

seet, Th

preszad for a period of bwo seconds { ot wouid use the same remoie for watching

3 s not o cause acchdenia

LIMITATIONS,

zeny explored i3 the ability for the clrouit to have

os for dilierent spplications. In using it i

iy fooked or 1 bay
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CHAPTER TWGO

LITERATURE REVIEW

24 INFRARED RADIATION AND THE REMOTE CONTROL.

LAE INFRARED WAVER

Infravesd (¥R rad is electrn

radiation, The nams means "he

¢, but shorter than microwave

i being the color of visible fuht o long

te gyl has wiveleng

sepweern the visibie and microwave porfions of

§ & vange of win

from red fipht to vielet, "Near infrared”

wavelength 1o visibl vared” s oloser 10 the miveowave region of the

far introred wavel

spths are about the size of

slectromagnetio specirum.

head and the shorter, near infrared ones are the s

d waves are thermal, I

ords, we experience this type of

i the form of wat that we fest from sunlight, a fre,

33yt 3 v v sy g otedond A e g R P
dhator of & warm sidowal sitive perve endings i ow

» and outsid

fempel

shermial mfrared waves are often used fi0nd 1 anis, They ot be asg

Hances utifized in hospuala s fex the pationts rauscles in

&




wese shoriar

H

wwerate devices ke i

privanry sourse of mnfrared

i the it s think of as

srared, Whenw

Equite hot ens

vil et nust of 115 @ For example, hot o

Bt b it dows @ oowlich we foel as heat 7

{ yadiztion 1 emits, Humans ot normal body tempeniure radiaie

in the infrared at very short wavelengths (miorons dat 1S 3 mHoromoLer of

P SO

I

one mitionth of a meer).
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11 THE BEMOTE CONTROL AS AN APPLICATION OF

INFRARED TECHNGLOGY.

A vemote eontrnd is an slecironis device used for the remoie operalion of 3 maghine. The

sncvelopedia fwwwowikipedia.cont), son

LTI O = wikipedia onling

{to rafer i a remats conirol for

abbrevisted o "the remote”, | 1 conynonty

ey apsd DYV plas

nor electronics such g

S GF GTHeT GO

wrneon ared of 2 mains plug as this project heen designed 1o achiove, Remote

o~

comirols fir these devices are vsually small handheid an array of butions for

stifngs such as television channel, track

Frnodern devices with this kingd of comivad, the remoie ¢

doe el ondy has g han

1y their respeciive devices via

sgnals and a fow via vadio

Hratings,

32 EVOLUTIOM.

+f the eariiest

Tl

b i the encyvclopedia (wwwowikipedia.com ) ox

FHRT 1 1598 by Mikola Tesla”

O

[

mode] a

of remiote Controd techoolog

7Y PUTDG ¢4

wis worked intensivels

during the Second World War, ane resull of this was the Geroan

Wasserfall missife. The first remote ntonded o conwol s e

Zenith Badio Corporation o the sarly 1930 The remote uno

€y . ) T 22 e -
Bones” used 3 wue o

wireless remote sontroa was ¢

shining a beam of fight onto a ph wtely, the cells did oot




. esrras
d that the remo

in 1838 Robert Adler doveloped “Zenith Space Command”, the Bret mwodern wiveless

repue. 1¥was mechanical and used vhirasound e changs the chaosned snd volurme, When

the

ton on the remote control i

mev pushed # b clicked and siruck 2 bar, henoe the ferm

s Jifferey

T was another i osuch g remnte BTy

s television detacted this sound.

o
A1l Oy

cut] that was tuned to the same frequency. Some probiems with this method were that

4 be triggered aceident

curring noises, and some

evesi

aphone matched the remoie™ s wimsenic

fi 1

o controls @

siftf widely used. Remotess

those based on Blostcoth aiso sxdst

oy throus

cover the vears o batome the device #is

oo or twice o day. Sinee

GEE WL ")"‘\ L O o

43,

Hy bagis thern it s only fogi

wvige we are all used o eperat

y devics

sape horizon of

operates of areas of

applicatiog,




3.3 HOW THE REMOTE CONTROL WORKS.

THat are raLdiy

POSCIGE O 8 CArOEt

s of moduiatmy

.

the appropriate |

H

adays digital procedires are Wmore on

4

o} vou oan sen that it

GVer Ol

board that confains

e battery

SOLIORICE &

The coraponenis rmost vemotas, Y ok Cas

sivouit fadso Koo aciipy The : ad i s

R

he chip you can ses 3 diod

there i a resistor and

s hattery Contacs

G i then wanshues the

A Seyr caredn
LTINS \43-,\/25
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ional ard

sonds thal signnt o Lo the oy fIpETers

ek it stronger for propey reception foy the recetver. {www bowstulfworks.con)

2.4 TYPES OF REMOTE CONTROLS

> rernohes fHO One,

Asrmatively, maiversal vemote eontrols combine wullip

et

ik some st of 39 Cthe FRIMOLe 15 CurTently

roifing, Universal remotes ton 1o odels 1o # Linux-powered

1

i gelt

Sonv. The first Universad Bemote Control was developad by Withiam Russet

Y5, while eraploved at W

Wicinters nihae v

arded patents, since ihwas

andd leamn s oporational

LOTHIGIE,

Remote or radio contred oxist for many other devices as well model sirplanes,

adio controlied models are popuiar children’s Lovs! many 1obots &5o

wy
o

o which are designed for dotng perifous tasks; and

v controtied, especially

some state of the art pulitary Sgbter jen

e conrirol. Bemoie

are opersted b .

.

3 1o by birds and other a
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241 TECHNIQUE

anet ramote conirol the preasnce of 2 carvier sienal can be usad 1o

cor a funntion. For muiti-chamel remote controls ness suphist

parrier with 5 of different fraquerds

BOCESEArY ] Gng sons

Aoy the demodulation of the received signal, the appropriste regquency fiigors arg

YO CORTES ATR INOTS

applied o separate the respeciive sig Mowadays di

COTETY

242 USAGE

tectromcs and other devic

Household: the operation of

rshustyy: Bon i used for o

ions and HYL

siat:

ifif-,ﬁ-\i\ “{‘EO'\ e

Weapons: Remots controlled weapons have besn used

wel, for instance the Russian

rid, Dhret remote controd of

e b Increasing st




CHAPTER 3

CONSTRUCTION, TESTING AND RESULTS,

3.8 DESIGN ANALYSD

o

{he infrared

ey would Be o

inorderinp wlerstand the relationship belyeen

the chvidun! Blocks tvelved in achieving the obyective of 4

N

agram below, the intiared 8 witeh cirouit has an ing

the blrek &

3

¢ muitivibrator clireult which play vital 5

mudtivibraior cingdy and o B

3

2 ;".- ” N L - g bR - »".,
o Tor arionats raiion oF G
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FiG, 3.0 THE CONCEPTUAL BLOCK DIAGRAM FOR THE

INFRARED ACTIVATED SWITCH,

INFRARED MODULES

BMONOSTRABLE MULTIVIBRATOR

LCIRCUTY

BISTABLE MULUTIVIBRATOR
IRCY

BWITCHING CIROULT

INTERPFACE FORBEQULATOR OR
£.0340

LOGAD

B4




343 IMPRARED MODULE: The intrared module 15 8 three terounal infrared recaiver

integrated chrowit that receives the intfrared signals from the vansmitting device {ramote

R
i

cortrot being used. The modude used in this case i the THEZE (or the Siemens BFH-

o

30634 a5 an alisrontive) which hos o detertion range of about tey metres and can delect a

wenoy of aboat 38KHy which is mostly generated by television remudes, The thwee

plia repmesent the power pin the common ground pin and the output plivel the

o 3

%

wh g norrasily aoiiva 0 i peeeives a signal on its sensors. T

$
H
13

i carvied slong 1o operate the other segiments of the overall cirouit. The

fetow,

oy
. Power pin
. Commg
n - .
® o Chnit pan

FIG. AL IMFRARED MODULE




342 MONOSTABLE MULTIVIBRATOR CIRCUIT: The s

seor a gwmostable o

st ynatnly 2 595 thmer eight pin inwgrated oiroail (03

e pin connection amangement 1o

o

1 ponesiable mode by

& the required sutpet whish 15 always a one steble state signel. The aniliary

ys

ie are the resistors and vapacitors that fovm ap BE ciroudt that

SRONENES of e monost

for sorne

provides the dme delay that enablas the cirouit 1o remain in tis ungiable

5 function of

siors used, The

s o the valses of

¢ siang

sheator syt 1

N

rernoie controd buton il rthe thoe delay for the wonostsble muoltivibrator

civouit hecause i remains in the unstabie sinte i

et due 1o the resisior ¢ag

£y \,\m

3 OBISTARBLE MULTIVIBRATOR CIROCUIT: Vhis mamber of the pwliivibrstor 8

3

which the cirouit will remain in either siste (stable or anstable indefinitely

oohe Sipped from one state (may be UM state ) o the other (OFF stated by an

trigper and the trigper in this cas

> 5 the outpt sigoal frony the

irator ol = lomenial buiids

is imporiant as the §

Back of a register of mersors devices, This cirouit is also Roown as a flip-flop. The

“

v of the 4037 integrated cireuit

Fistable ciroudl in

fiCation Donss

58 CMOS R

L3 sounter par me forogyof

T3

safabie circuit con be ot abilizing

he {oal

CouEs 1 Keeps

i




a4 bong es the bistabl

&

384 SWITCHING CIRUUIT: The switd

voifal is connected 1o the wa

7 S e
VSR A5 8 WL

iy opened or ol

current §5 eno

I e sigriad o

niry 1o the OFF state e trangisior is opan

duough the collactor torrinal signal but when the base s ¢

st be car

1S ol the

ot ia encngh o switch 8 an or off

345 INTERFAUE CIRCUTT FOR DEVICES: The merface is optional dependiog

e appdication of the circuit. The app

e vouy differ fom how iwaonld be used in coroputer sided application. For

wer rolaied use of this oiroult, an beterfacs oiroult must he

5 of the computer. The
& inest be conafderad

5t the serial poet, wdversal

DD sare apy
eouid be used 0 access the compater, For

sait could be

auaitiary componenis |

svent what it

17




3 THE CIRCUIT CONSTRUUTION AND OPERATION,

11

woram on the cir

With reference wid

st the role of gach component as they are relate

ciroult can be des v jookig

each other and bhow i e made o achieve el ingended murposes.

irared seceiver oy

From wny

irad by the receiver. The three terminals

o fransmitt g gl

ir respective places i the ciroult, The powey

=y

wipsinal of the infrared receiver o the power sourcs of clrouit which

regystate igh g five volt regudador (7RO5) because of the power spacifications

160, The ground terminal is connected o the negative worminal of the power source while

averd 10 onee a signal s dete

the cufput 1o IOV

by the recoiver, The cutpud of the infhared roceiver s 3t an active low mean

that it i

12l detentod b Onge the signal from a

aoxt to i To overoo = problom of visaally knowing w

monostable cu

svice Of 5ot, a signal reception

ML

eritting diode (LB} was incorporated on the ciroult to provide visual at

o

eypitiing diode was fised to the auput pin of the infrared

Preceyved. The i

ai the sermtnal of't

h P . O
recaiver 3T g that when an output 33 g0

o1t show that the signal wes successiolly recsived at tw

ﬂi?’iii"iﬁ. AEES dis‘ e blinks oy wins

v

civenir, The method of findng the dinde depends on how the construction of the clronit is

deular choudt, the Hgh dinde was fixed msucha

]

Bat i vemning ovas g as the relay 13 on and gows offwiien the refay s




aper signal for the rponost

The cutput terminal provides 3

Hications for the vollage and current vizhtgs

bt arovmd 3 555 1

3

5 for the 355 tmer 1 wers considerad & 1 he SONSy

stinn of the

input and outpul

cpireaat

monosiable muliivibra ¢ pin arrangoroents for the 355 tipper 0 in

& dragran with the reset and power pins (4

il‘i-ﬁ}i‘.’i}ilf?l%‘}iif mode are CONDeNIEa as

and 81 conmecied 0 the positve wrmin §ping are

2] that has

y that the outpid pin {pin |

ju flipped to the unsiable state iy

siable sfate and

~apaciior nebvork connsd

sogves amount

vahue of the resistor and capscior ¢

5 prossed, W

¢ the capaciior stores soergy from the jopat gigy

witpid signal in the unstable state. Thus time do siay has the very ac

s monasiable 5595 dnwr cireult

e operation other househ

% signal that wo

ravides 3

FAEoY Cirgul

s timer 15 carefolly mondtored so that o

the bistable oircuit

has resel and set plns 1o give 3 UMUR

e basis of the inpat and putput

5 0 master the

CThe bistable cireolt bos bwe

"

sy i that state without Hip
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o disgram are saed

diorde for protection maposes wi

autpt device w drive the relay ot 1

A stat

traved recatver 100 §s there 1o provent noise an

oot

or on the aiput pin of the module pravonts 4

+

the monostable

. 1 P .

seoonsd Bysierisis unit (o restrict the Hip-flop from

y The monostable stz as a ¢

T

geiitng reiniggored within one sevond, To activate any 12V logic device, use the output

aoross the velay ool fsrmuna







32 MULTIVIBRATOR CIRCUNTS

4 multivibrater is an of et uged 1 i 5 variety of simplhe fwo-stale

A

fiped

son form 1s the axiable or

s, virners and

SYREIZIVES SUOH A5 0%

i §E8 oy

The tvpes muluvibrator clrouity

+  moenosiable, in which one ofthe sta

will fliy dnto g u

sfe state. Such a croult

duystion in respanss (0

ot

+  bistable

ieely. The clrouit
stevrial event or rigeer. Such a

fmcdanentat bullding block of s

device. This cucuit is

A stmdtar ol

i HRREINK

¢ pertods of the

lemented. Multivibrators fuwd spplications io

intervals are vequived. b the simple

i

tend to be farly macour

7

5y




Lmudnivibrator, the 5355, 1 very common i ol

sephigicated de Sl"’ $3 OVEFCOITIE 3OMIT {

v issnies with e shmpler o

THE MOMNOSTABLE MULTIVIBRATOR,

G s project involved the use of g 353

The monostable cireuit that 15 s

popuiar version is the

cases where 3535 thmer

ersion of de 353 housed iy a Hepin package. the o timers

(A and By share

/

owver sappdy pins, The cireudt dingrams on this page show o

KEKD fof s 356,

¥14y. 3.3 Circndt svmbel for the 883 timer ¥

Id
L
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3
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LR 4

e

Al

sl

FIG. 3.4 Actual pin assigements for the 358 and 556 timer Is

LSOV DOOAD WIS of i

i T e S D SO T o A TS S SRV S .
apecifiod {fo increase batiery Hfe) becmise they maximuwm

about 20mA (wit

s arrunged 03

w

33i% 3 DON S

i3y 7 A the top for 13 ouput on the

pin munbers are used and they are ith their function,

b used with a sapply volu

sifioant ‘ghi supply when thely outms

with no other 1

wple oire




.y

e sirouits A smosthing capacitor fog H00uE) should be conneciad across e +Ys

Ls

POV suppdy near the 555 ar 856,

IMPLUES OF THE 883 TIMER

Frigger fnpui when <7/

wppt high (45§ o

the discharging of the timing capaciior in an astable circait It has a high input impedance

] v

<o Shi pusrbang et denar FEYRT AR ¥a
ankes the output low (VY 1

ctive fugh'y th

g capanuor i asiahis ¢

ol H

sponiion s nonastnbbe crouis. fthas a

bugh bnput bopedance > 1OMLL

* providing the sdes the threshold nput),

Heset fnpui: when less L OUEY Cacuve low’y this makes the autput low {0V,

ding other inpsis, When not reguired it shiould be conngcted o + Vs Tt has an in

snpedance of about 10k

Control nputy this oan be used 0 adjust the dvesheld veliage which is set informaily o

be i Wi, Usoally this

3 Y

with a .01 el capaciior to el

Tif noise is

nod o problem,

‘

st oan input, but i is Hsted here for convenience . 1S connpected i

i fow and is used e discharge the dming capaciior in astable

and monosiabde cirouins

SUTPUTE OF THE 555 TIMER 1




piroe up te A,

ut of g stande can sink_and 50

;, inchuding

4
T

most chips and i i sufficient to supply many ouipi raosdt

} 4 TesiSior i seriesy, low current lamps

o transducers, oudspeakers {with a

123

dicde protection) and some motors (with diode

capaciior i series), relay coils w

aity it'a lorge

cotiond, The el vediage does not guiie rea

CUFrent is Howing,
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ot se that ong ja onowhen the output i low and the other s on w
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o i Lovel Urossing
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FiG: 33 BB TIMER IN MONOSTABLE MODE,
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i procecss o

& output pulse when
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FHL L6 THE EDGE TRIGUERING BEHAVIOUR OF MUONOSTABLE

RIS

crad {siariad) when the trigger inpu {533 pin 23 s feas than

fhe timing poriod 15 i

sy and the capacior O siarts to charge thros

iy Vs, this makes the output huy

hia started furder trigger o

Sy

sesisior B Ones

b &3 monitors the voltage acroas €1 and when this reng

The threshold inmu (355 o

4 s the thme period is over and the output becomes low. At the sane tinie discharge

s eapactot resdy for the nest trigger.

Fpin 73 s cormected o OV, discharg

SRy

any tme by connecting reset 1o OV, this etantly

capacior, Hihe reset function is not requirad the reset pin should be conmecied 1o Vs,
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i ensure that 2 menaostabie o
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Edge-triggering

ae pericsd the output wil

tpaticn can ocour 1T the inps

sigoal is from an an-off swiic

~\\\

The monosiabie can be
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informadon please see the page we. The o

wiative edyge g
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i

29




322 THE BISTABLE MULTIVIBRATOR.

abde moltivibrator cirouit

i monckithic complementary MOS OMON &

£

i pode transistors. Fach B

Shanne! enhance

avsllonk maputs and buftered (7 and (3 oul

clock input and change siale on the posit
I i oy

O
00

sctive o, Al inputs are protected age
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33 RESULTS,

To caleulate the trigger fnpot,

Forthe trigger input, the

s should be fess than one thicd of the power (9Veeh supply

iRt <

Whers Voo = 12Vl ser inpat 18 lees than 13010

farded

input should be less than 4Volts and alse nete that the iigger works at an

To calenlate the threshold pin input signal

The threshold inp:

P ergaier e feg

o of the power suppiied fo the cirouil

<

form

Threshold fopng o 273 (Ve where the Voo (pov

Therefore the threshold inp

sulcd be greater than 8Velts and the joput s

ab an actpve i?ii’i

Far the reset iupat signal

Sinee fnot used for some speciad purpose the it IS connget to Voo bt when ithas a

wodificanon i should he fass than 07 of Voo, 7

purpose fnvase of s conirot pin can be

aagd 1o adiust the th

1 pin wihale the discharge pio s nod an inpd

warpe the tnung capaciior




34 DIFFICULTIES ENCOUNTERED.

The main obstacie encounterad i the o

5 proiect is the proper assertion of

and ouip menostable rnolibvibrator chrouit consisng

Dvalues that coutd be pract

+

B be poted tor those studenss that engage

themselves in practical work for i ¢ 50 as pot o disconrage them from practicsl
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35 POSSIBLE MODIFICATION METHODS,

There are ¢

feowarys of fprovivg on the ciroult depernding on the application

tha it would be ased for, My s afon was 0 stion withowt the use of

sucrgeortrelions so as fo provide those without the koow of programmiog with

sanse of belonging 1o the producuon field even thoush the knowled

ramning

Fhe modification of this circult sould be done by incomporating o

rrivrocontrailo on the oireuit so thet multple foads could be controlied by a vingle

wite coptrnt, With this method, 2 sould Be controlied fom a s

we §oarded using a tone decoder to attain B

seciive but dae fo

copstraint, { ooatld ot modify the Ciront Bather. Modification coudd be in the form of

e fonds from a & reraots cordrol

arRifal ﬂ)*‘ et
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CHAPTER FOUR

40 CONCLUSHON

Tha project was carried on the basis of auomation of devices thal «

> with g reasonabls

tand indusirisl 33234

finee

erials that were available in

s (H0sY, fofrared modules and suppo

and capacitors was not much of ot

with a fow minor seth withy the i

i3 gives room o improvement

overcome with ¢

iophales on the

the execution of this projed cannot oy be a5 a reauft

Trewities can b

vt as i student but the some di sttavhad 1o some

tool should work on. The sensitive arcas that can ring

ois are the inelugion of

zation feld of the students and

a8 That relais

o materia it siadents oan have access o

thern at miuch ease a8 an encouragement facior,
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