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ABSTRACT

The project 13 the design and construction of an intrusion detector using

infrared. The work s based on the use of infrared echinolngy 1o provide a high seounty
protection or nebwork o homes. banks, offives, hallwavs ot
The sysiern uses infrarcd sensor (TR sensor) i deteot ingrusion or

movement. In the buplemenistion, an somodulaed IR carrier signal is consiamly

gengrated by an IR pransmitter or generainr, An IR roceiver operaiing at the same

d with IR transmitier to obtain fl‘ﬁl’if}'ﬁfiiitﬁl -

frequency with the IR transmitter &

TCCCIVET PRIT.

Any breakage by the transminer-receiver beam resuits in the reseiting of the

v, a sounding alarm will he

bistabde multivibrator use 1o the moin chrowt and sobseque

s ;

generated indivating the breaking of the bean by novement or infrader,

The systerm 15 powered with g 9volts DO supply and a 220/ 2volis AL transformer

supplied by AL mains,
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CHAPTER ONME

1.1 INTRODUCTION

I

L BN rIPRRFIN SN RO B T
ifrared Jight weas frst discoversd bac
&

agih of

i a form of radiated energy which has wavelengil

1

visible |

Chgr contributions 1o 1hoe sociely are most imes it cperisnses

complemented by the knowledge of & pwrticular Seld ofstudy, | personally have come

iy vontact with armed robhers and burghirs, From my pevsonal experience and stories

e

i formulating |

odd oncihe toss of properties and il

mgans of IMproving our SOOurity SYsem,

This secirity systero monitors what ts happening around our homes, offices and banks
when we are around or pol Since any form of infusion by homan being is brought

tof something (His body), this makes b possible to device g system

aboust 2'%" VO

to deigot the presence of somenng

Towday, a5 was in the past, the means derbved in order w bring nelrious

5 and man

e o

gi pouses for

L4
el

o available tous, by the past, trenches were dug around suws

K

snsuspecting intraders 1o fal] into, With time these hoodloms themgh Teouidn™ want o

with so much ineltigence derived better ways of going about thelr business. It

is alse true that the only 1oo} available (o these spineless fzHlows 15 the clement

rovise (For instance entering when the inhabitanis of the premises are least expecting

5 g% an alerting

“hisoworl becomes important in this regand as it s

heaniruders

mway the surprise element and nu




= element and making the mtruders

vary for frar of being cauglht

v weld rn

motion detector which are 3o detect and alert could therefors not

The funetions of

be aver emphasized

1.2 AIMS AND OBIJECTIVES

The projeet aims at showing thet the securily of cur homes, oifices or banks can

Led the Introsion Dletector

sing Infrared. The besuty of this project is that 1 uses nal ab mgans (e, humaen

shadew/movement) to detect an intruder. The cost associ itk ohor means securiy

s taken care of i this project.

SYsley 13

1.3 APPLICATIONS OF THE INTRUSION DETECTOR

.

There are many apphications for the use of the detector, The most common i iR

fhe alarm system industry. Seme of the new applications are autornatic doot openers,

nriher

Hihs switches in halbways, stairways and areas thal ierease safety for the public

appiications can be seen v atomatio production Hines. swilo ting of sanitary faciiiges,

moitors and interooms, With the ease of &t hie fow susceptibil

adistion, such as heaters or windows, the IR detectors

e from other forms of 1

wHfteation inchude:

I homes:




it i3 g well-known ¢ fences and the most efficient securily

o
IS
131

and dogs cannot Record shows that on qute g nwmber

OCCHB

L priced possessions be given away to wrchins for Onanclal henefits or even

bones tor the dogs as the case way be, The use of motion dewetor whose principle of

operation 18 nob based on seniimants move

Esr offices:

tinns of the office are kep! privide by the use of tampey proof motion

in bauks:

e

The use of muanpower for scourity though offh

stib not enough based on

basiz as mentionad before, The motion detector compliments the sincers

seniiney

Cthe security personust i order

to kerp vnathorized personnel ouwt vanly

14 METHODOLOGY

introsion defector alarm system i s scope describes how

ensoy due o radiation falling on #, 1o reference

voltags from the sowrce. The nlrared (R section coutaing only a few components, K1,
B2, O andd the B sensor. Delectors are avatiable with different felds of view,

depending op the appheation. The maxbvan distance and total o view are

imporiant

m
o
5
o
o
ok
o
o
§
bt
e
&

the Field Fiffect Transistor

led




. 9

all section of pipe is made of'1

&

fonces
(-A
e
z

s swater pipes. The cer

*

COINRPATS]

Sewible rubber surrounded by waier from a third pipe cailed the gate, When pressure

%

tage) s apphed to the gale, the rubber t phe closes g

arvent’ from source fo drain. bnoa similer manner, as tnfrared radizton is detecied, the

=

rystals produce o volmee at the gate of the FET. This couses a o

the drain to sourse, Very Hitle power is reguired ol the gae o ¢ outrol the larger curre
fow from seures 0 drain §1L The benetits of this type of detecior are low radio

se. speciably suited g

etic rerference and 1o keep then olean

clectroms
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Ul Wave fonm
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> of filters to keep ool waves of wavelength difforent frow that of the infawed is
M S D SOV S O T S
one solnton o tackling this protdem,

The second probdem is the ssue of external disturbances, which mis

hi ot necessaridy be

froms intruders. Since the sensor s making use of a differcutial amplificrn, ansvithing that

cauges g distrbancs of the infrared therehy senerating 2 ditferential vollage, for tostance

b

Ains a8 a resul of  wind will gaogveie the alarm, As g reaudt of

bres-faive voile are made, One of the romediss this wat in an

this Soyie

envirorment that van bept as still as posaible. Another solution could be ativibuted o the

¥ kS

st this project where the sensitivity i {his projes . Forihis

3

project we decided o consiruct an infrared mntion detector, Origh
an uitrasonic detector bug that would reguive much tme. When positioned 1w the entrance
of o protected area, o porson sotering the area will nerrups the bearn causing an alorm o

¥

N £,
Uhis theratore regulres carefnl ol

when being in

The choice of this project *INTRUSHIN BETECTOR USING INFRA-RED” is bom

>

out of the realization that with the use of resources and technological know-how humans




"

shenabd be able 1o play 2 role in deciding bow and to whom Bis property is lost,

23 BLOCK DIAGRAM OF THE »YSTEM

of wsed of infe-red in motion deteciion for houses, offices, hank

sie. 15 implemes

o on o cireuit board i four main modeles which inchudes

Power supply unit

Infrared defecior unit

3, Operational Amplifiers Filters/Chrouit unis

4. Awudio Alert Senermtor! Alarm unit

The obdective of the project 1s 10 teach the operations of the four sections thad make up

the project. The four seciions are shown m the Block diagrm balew,

T,

4‘_\“

r;;f\ NEM

B SR

Sensor undt




SETAELE ORCHLATOR

cior Using Tntrare

sipitter and receiver and in this de

H

e infra-rod f

The sensoy i

P o

3 use of # difforential anplifier is adiustable.

the sepsitivity ihe b

wattery ¢ rant. 18 onn be soan i"ﬁ

v - :

The power supply/

3

pther Blocks arg being powered by this anit

TRATE

The Alarn: unit is put on when the switches are caused 1o opew, aiher by ¢
cutting avross the beam froro the 3ens0n

CHOICE OF COMPONENTS

SRR Y U %,Z‘i G

T

of the maior o

of components for th

ad

st
>

. Reliability of the svstom

oes ard s ke .-"elﬁv




mpposed w0 be g

Considering the whole factors mentioned above. this projec

11

o

sertable and affordable one. The whole project is hased on hard-wired logic dus to the

st of microprocessor hased designs oy project, All the integral circulis w

nounted on integrated cireudt sockess for gasy replecement or matniainability {31




CHAPTER THREL

3.1 BYSTEM BOARD

AL )

o1 is soidered on a printed cirenit board

The cirouitry o 4

(Y orn boardy. The board swas made by clearing a blank copper elad and

drawing the connveting oot with a marker pen.

The ink was allowed to dry before inumersing o a for

After oivhing the rearked areas were cleared off and holes drifled accordingly. After

ERAR e n g e By A e ot
drilling the components were monnied and sof

3.2 SYSTEM ANALYSIN

The cipouit used in inplomenting the des)

ams, With detatled explanation of each com

detection systern embodies the following subsysienmns:

b Powsr suppl

2. infrared Sen

4, Andio {Tor ey Liey
3.3 THE POWER SUPPLY STAGE.

330 THE TRANSFORMER

run on both A0 mud DO The A0 portion

The svstem was designed w iy

< derived from g 12V, 0,54 step-down transformey wired toa 4

dinde full wave bridee veciifior as shown in figure 3.3

PR
A

i




A transformer 15 ap elechronic device whirh steps down or sleps op an inpul miary

They are used in eloctrical eguipment (o convert the

{vittoaseconduwy volta

J4gdvois coming from the wall socket o fower and safer v

The schomatic disgram and defining equation for transformers are s

NV

wary turns to the secondary fures, Where V., Vo, Iand b are

are the mumber ol windings on the primary and secondary coils respectively,

o

aind Ne hui instead are described

Power transformers are usually not deseribed i terms ©

iown i fhis oa

consumption. This is Hlostrated




Larger travaformers have bettor load regulation than smaller ones. The transformer ansmits

Oy

variations tu the primary or Haog voltage divectly to the secondary te. 2

s saceniuded pmrree o P patend cmeeyrdeie $ N 51778 B A TR A
viwould cause o 12v rated secondury to Boctuate + or-10%{ 10 8v 1o

This s achieved by using a dd wave reciifior. It uses four dindes {0 perform the

e Twe diodes conduct during each ball ovele, giving o 1l

Fed

restitication of an input ar volu

wave rectified guiput vollage. idd bottow terminals can be wsed as the input

ermyinalky for the ac voltages, while the joft and right terminals can be used as the output de

e : 3 3
¥ nsan '&‘%%&53‘}2
(_,/i - : 4 -
ey oo = *
‘\\‘-:’.
LBl W nsas
4

3 Power supply usit

: R

consists of fowr dindes ay shown above, When the i"i} THEAR VLD 1B POSEIVE,

A full wave reotif
dindes Doand Dy are Torward binsed and Daand 3 are veversed biased, Dy oand Dy thus
conduct curvent in the direction shown The voltage developed i identizel 1o the positive half

of the nput sine wave the dicde drops when the input ovele 13 negative, diodes By and I

~
z

become forward higsed and condugt current in the divection shown {71

——




the currant Hows in fhe same divection

oy hoth the positive and negative

Heng

~ o~

hatves of the inpu wave., This ramoves the negative half cyele of the sing svavelform from the

secondary ond of the wansformer. A full wave vectifier voltage appears aoross the load, The

fow voltage AL input was ransformed into o pulsating FE e average outpnt do voliage &l no

load condition with aroplifede given by:

= pmys 1o peak value conversion facke

1.4 = voltage drop in the two adis ¢ in the brudge rectils
,f Ran

P

19.6%. The value is olsain oo a 240V AL ling.

poewe)

Fera 12V AL output, Ve

vollage wis smoothened by 2 capacitence of value d

= WY Where 1o madmum load carrent, 1= 12F

Mg A ripple voltage.

A muodest system current drain of 0.3A was selected.

slator Wis connecied acro

A TROG ve = rectifier output, For o 6-Volt regulated output, the

e isto the 7H06 repniator v 8%

154 mzv:mopf,a 0 3 AU A,

Thus, = WY = 05W/2FY7.6 = 000576 = GOURE.

fen

valae is the minimun accepiable capacifance 8010

15




An gusiitary B4

(O

v

supply wa

Wiy

The secondary vol

1
i




This veliage

g \?}iﬁ“vﬁf\\,A,\i ‘f‘} {i o ra ;-

astabilized voltage

4

After the de signal has been rectitied, ripples

the use

of o capaciion

pectifiod by the four dindes INAX

333 CAPACITOR FILTERING

wFea?

As the diodes [y and {0

1o the peak voltage

L

nduect ths

peak of the ac supply

ferminals 1

. Druring this time

; bo

t diodes o de voeltage with an

as ihustrated in the waveborm above,

TS p{“f"‘-!? e

L CYTENT IS

i

A
4\\;

iy
-
w

Y

q

NS

When the voltage at T begins to fail,

Eeve Y
3

seconds and stovothoning could

cnrrent sl continues o pass

b can be minimived by

BRI singee {3
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34 IR SENSOR/BISTABLE FLIP-FLOP.
& three pin 38 KHz infraved sensor was used as the from end between the svstem
and the IR generator, The device was designed to respond to the 38 NHz DataSiream

generated by a 38K Hy oscillator 1 was inierfaced with a 5355 bistable luteh as depicied in fig

Fig3.8 Bistable nadtivibra

~

Fhe 555 device was confipured for bistable operation by connecting mind to grouand, pnl is

g into pind

the active-low SET inpot and pind ap active-dow RESET inpat. The tnig
was gotten from the IR sensor device vin 9.1nl capacitor {61

In the steady siate, with sensor continuonsty radiated by an IR source or not ivadisted Jiig

output stays high, keeping the voltage level onpin 2 high, However, i a beam dis Y

ooty hebween the sensor and the IR genevator, the TSOP1738 switches its output low,

puitling the voltage on pin 2 below 173V, and miggening the bistable which then switches

v 5y closing of power —up via

sabde reomains udetinitely sotunt




it 4.

Pewer-on reset logic was connecied 1 pin 4 o keep the histable reset at the e o

VY

wnecting @ power sowres [0

(M35 51

~.

e reset ogic s shown b oW

LR A

¢ @y
N CCTXTEITLN §

!

H

=%

<,

,,:Z'w{}’z(ﬁ

i
g..._
U
g
T

wangana 330 3E¥
pansmarrnraaaat
™
Manual reset i
L RN

Cogic on pin

Lo

ged with OV aoross it this o “diately

Ay power-up Uy 15 dischary

4, TOTCUNE Tan 5 W

The B combination 2 then changes wp and when the voltage on pin 4 rises ahove about 7Y,

PESET 18 reasseried snd the system i ready to aecepla SET logic onpin 2

205

shiz input into pin 4 on e other 335

'\f’

ey
w

: pin 3 {output) of the device was used 35 the

timer psed for generating the qudible alert that is sounded during intrusion detection

{




A5 AUDIBLE ALERT GEMNERATOR

Phis comprizes of twvo WESSS devices, both wired as astable ose

HOrs, 10

producs g modulated -

fi output, The low ~froguency output of an astable device waz ysed

fregueney output of a second astable device,

Both 553 devices were configured for astable operation as sh

s
WY DO

Fig 3.10 855 device:

Both U and UZ were configured for astable operation with 50%; d b output

acoording to the equation F=

Ry=Hesistancy bebween output {33 and pin 6, 2.

Co=ilgpacitance between pins 6, 2, and ground.

®

A donwe-frequency output from U was used to modulaie the bigh freguency output of L

[
i 3
pivy
~

produce an aw Hio outpat that is not a single-tone Fregueno)

requency generated by Uland UZ was adinstable by reason of Ry being presettable

potentiometers. This was dons to improve system fexibility,

v
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Yy
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3
BAT_NPN_VIRTUAL
e Mt 3
o >f A

Fig 347 Indrared gonerator oug

4 was conty dﬁ,ai

operator with 50% duty ovele sanput, The power source for

neratyr was dertved from 9V DO battery regolated down 1o 5V by s

The 5V supply was buftored by a 10V, 1000LF capaciiance,

¢

4 into the base emitter hunetion of Gy whole coliotor

The 30% souare wave oulpat was
foad was an IR emitter diode,
The current through the LED was pulsed a2t 2 38 KHz rate being the on/olf sustaining

ey of O

dmited to aboan A by 2 33002 resistance according i

zquating,




i Fi T3 wns

et reguired o produce the 12ma colteciny current thit

Jerived from the CYPTession.

“;;—- ‘»’g;: /{ 3

L=l B = 2mAS00

renis as high as

§ AL ihis was pot 4n 155U

5.1 CHARGING A CAPACITOR

e cirmuit arrangement below shows a capaciior, whish may be charged

through a high resistance R from a batiery v of V wolis, When the switch § g gonnectad to
Ll

serminat [AJC is charged but when it 13 con wected 1o {1 s short cirouited through Roand

is thns discharged . the vol acrosa the capacitor n plates continually being msasnred by

the use of a voltmeler

2 32 Yolls i Sisrhatge ;R

= -' r[; 3% {{ ;Y
ey I




Srpgediedd
W3y g

s fotoer emci e e oo s e o
H
i

Cksavge | i
uistr sy | 5(?2

HRESTITN] o an e nan 2 e
Dootacge T "%
! e dtlegyss %

G Gieares
B T !

: I o T o PP
i* b3 s 3 4 &

Firore vonstants i seronds

The voltage across O does not rise 1o v instantanscusly but builds up

W
WL
N
=
ii“
ey
~
Lo
b
145
%)
o
%

13 across capacitor plates becomes equal and opposite 1o that of the

e project it could be seen that the capacitnr

3.6.2 STATEMENTS ON TIME CONSTANT

Just ad the st PAY aoross the capacitor s vero, hence epplying Kirchboil's law

v the chroudt is related

the voltage aoross the capaciion by

i\.

y connerted




I

inroducing the tme constant CR as §

s for Ve can be foand by

£ term o zevo ad soly

Souaiion

o 3 PR
; difterentia

This is eguivalznt 1o showing that the vollage across the capaciing is xern intially

W 010100

Thyz umpiies 1=

ven 1y voliage v wonld have been R,

the time t

I thi rate of vise were maintained, th

as the tme constang of the circnit,

s the thne doring which voliage acvoss

cam vaiue v haed i reaintained is it

Ahso from Ve

Yy

W Ond that if =0 then

20




Statement 7

oy

The time constant of a cirouit 13 also the Gme during which the charging current falls to 0.3

2
I

of its intial maxhrum value,

-

Roesll that the thme consiant is a deciding facior ol “when the base of the emitter follower O

is Biased. The time constant in this design, 15 + gt five nminotes afier which the emitter

foitower of 32 falis to such a low level that 01 comes o st of samration and eventustly boms

v opery switeh thus teking the

v

ieh iransiers 1o the nos

system to the alarm mode [P1

A Brief discnssion on wansisior biasing §s in thi o jrmporiant i this wiie up.

3.6.3 TRANSISTOR BIASING

& transistor is a thres terminad semicondustor ¢ dewvice, which is made up of e pi junctinns

*

caricties [npn and papl. For proper work ing of a transistor itis

to b Junctions Jt b worthotale to

essential to apply voltages of correcy poianty aoross

rempmber that for normal operalion.




Yoo

B the figure above, the bwo batteries respectively provide the do emitter supply voltage Yes

and collecior supply voltage

o

¢'\

Yoo for properly biasing the pwo hunctinns of ransistor, {n the

Pof Veo s conpecied 1o p type emliter in order to repel or

nush hieles into the ba

The negative tormingd of Voo is connecied to the collector 50 that it may attract oy push holes

vy
/

the base {71

stors conneciod inte 2 simnis

EX

sweditions apply 10 the npn transisior, Below are fran

Y
s

common emitter and comeon base cirmut, s called & common emutter cirous because the

emitier 15 ¢

oromsn 1o both the npot and cutpot cirenits. As g result of the forward bias on

iter junciion, elevirons from the n-tvpe emitter casily cross muo the p-ivpe base

where ditfusion into the depletion laver et the base-oollector junction fakes place. The

reverse bias on the collecior fa Sectron motion through the base ute the collecior

estabiish the collector current 10 tn the comonon buse emitior, the junotion must be

oo by batiery Voo while the bas

function is forward-biased by the

; .
Daticry Yee,

e
nmad




fhs ,_
[ NPN

Yoo

5 Opmunon Bmitter Transistor connsstion

fust be remembered that g transistor will never condoct any v carrent if Fits enitter hyse is
forw i brasedd.

in the oivout disgrarve design of this mroject the combined offoct of the lransisior which is

yn

brought out of saturation after the time delay bas olapsed and the relay Kd which is powered
epergizing by the ouipst of the form the collecior Q) transfer the operations of the wnit o

alarm section by latching which is one of the functions of a relay,

3464  THE LIGHT EMITTING DIOGDE (LED

g&mi}

The LED is 2 pr junction device that emits Hght when Based i a forward divection. They
are Gequently used as pdot lights in elecironic apphiances 1o indicate whether the cirouit is

closed or not The Hoht cmitted can gither be tvisible infrared] ov can be Hehtin be visible

SOOI, side of the bolb or the shorter of the two wires exttending from the LED

i the negative end and should be conpected to the negative side of the batrery. LED s

'.',,'7




<

operate af relatively low voltages between ©io 5 volis and draws corvent of about 18 10 50

mithamperes. Yoltages and cwrrenis substantially above these values can mel a LED clip.

From omy causs of study of divides, the LED sion separated by a funcuon. The p

region i3 domingted by the charges and the e elective charges, When a

inge s appiied and the current starts 1 flow, electron i the o reglon have suff

engrgy o move access the funclion e e pregion, Onee in the paogion the electrons are

jmunedigtely attraciod (o the charges due 1o the muinal coulomb forces of altraciion hebwesy

opposite elective rharges. Each time ap eleciron recombines with a positive charge; elective

potential enargy s converted into electromagnetic erergy. A guanium of electromagnetic

eney Erfferen coloured LED s emut

ia emitted in the fomm of a photon of light

predovanantly hghy (8L

3
Driffevent colored LEDYs et predovsivantly hght of 4 single colour. The energy (8 of the

A% ¥

it emirted hy an LED is @

Where g = eleciric charge of an olectron

v = yoltage required 1o Hight the LED

wre to find the enerey reguired io Heht the red LED

R H peg

. .
T Vz)iiubfz acrouy reed B

Erergy required lighu

SRR BT AT n

s

lad
i




% spectrometer 5 used 1o

S wavelenoth of the LELY

Trphy 3% H0mis

A =wavelength of light road from the spectometer fin units of panometer]

The wavelength of the red Hyht as resd from the spectrometer is a=600um

Therefore Fre 3410 me- 16607 ¥ g 35410z

Where Fris frequency of the red light

The function of the timing oot 5 1o provide & tine delay for the neer o gxit ihe

s the Bimit, Lpon pressing the used butinn poswer i sent o the

:up to show that the aystom bs the rem why mode,

o

£5 RS, and R10 as shown in the ciraut diagram frr a time poteniial divider th

ecied o the base of the emitter follower Q2. The oty amplifier Q2 feeds into the

hase of the common emitter araplifier Q1 which uses kiretay as iy colieotor load, ©

L

Aiter network that provides smooth DU o the {5, RY and Ril uming

nerwork, When power ts first applicd to the o irewst the relay evil self latch thered

applying power to the alam circuit orning the Hmit, Pressing the reset butien again will
ransfer power 1o the tming cireuit, The timing cirouit witl aim the units slter a e

interval of five minges 8],

Understanding the conoept of time constant, which rovides a trne delay by 1

- -/‘
~a
fony
jond
o
£

combination of O3, B9 and RI0 inthe cirouitis sanced by the explanatio

s

CHD aoiior Charac Eristios,

e
e
RN




CHAPTER FOUR

41 THE INTRUDION BETECTOR

fn this work two switches or motion detectors are made use of. one i the
oy P T [ A SN et st FaFEe PPy P PP .
comtaet switch conld be kept at the door with one part of the switch pormanently

rensed on the donr such that olocing and opening the switch respecti

The second metion detector is the sensor which meworporate the infra-rod wonsmitter and
receiver 15 the basis of this write-up.
4.2 PRINCIPLE OF O PERATION OF THE INFRARED

INTRUSION DETECTOR

The infra sirusinn detector works on the basis of 1R fransmitter and IR

receiver. The transmitter sends a signal inte the space in such a way that it coulbd he
Sver and subsequently implomented by the main control unit,

fis nsed o send the sienala, The aim s 1o bias the infraved

 The radiated ray of the infrared 15 used as aoas vier for the

COERINON i

There are varions ways of modulating the infrared ray. increasing the forward current

ereases the radistions because move eleniron bole pairs are ereated. but prs wiical diode

places a limit 1o the forward current 1o fess the HOOmA (31

~

Which thos a Preak in the regular patiern of the infra: eam caused by an intruder or

any other form of disturbance, then the receiver wonld no longer have the required

JAT g
LA

arnoutt of rays 1o keep the cireult close reaching it. This open ciroult condits

Lt
[




.

iecali that e infrared bearn s invisible 1o

the homan ove and ths the introder s unable

to seo the pattern of the beamy, Axn oxpe serienced intrnder may fry 0 astivate the reeeive

ey

“his particulor project ks equipped to accept onty a puise

. Also destractive interforence as o result of the light may also

darm heen sounded.

Trying also to cul the sensor wires would cause an open sircult condition and subsequent

An infraered beam of the same e

5 the “eve” of the receiver.

poinied direcily

Though the tramsimi e and receiver of intrared are o spotated 11 a Sensorun it helow is
an outline of the desipn of the basic transnm irter il veceiver unit

43 DESIGN OF INFRARED TRANSMITTER UNIT

The compeunds inciude a 335 timer, 2 transistor and a few biasing elone

The easence of the 532

v oA DR SN S .
dorad, The 555 tmer is vsed i as

the voliage wave form of particular fr

waistor which cons

it through the IR emitter 1 does

< helow, A brief explanation on bow the S35tmer opurates is unporiant at




Wiy

- .
B (_5'_u.

govosensnsssimemeerosossoosmsonctly
f

L R
7

The use of the 555 as a oscillator {an astable) reg

>3 hooking up an externsl

capaciior and g coople of 5

&

1

ed, the 5 opamp 5 cormected 10

how the op amps are Con &

voitage is tess than 13 Voo, the R op amp s connoted 10 be high when the capagitor

iage s grester than 273 Voo, In bobween

flop holds the last outpans, The capaciinr charges theou

Ve, then the thip flop resets, sending the inverting output hig

L
M

x.-“r
=
F\
2
ks
W
-

e, By da ot of the cirouith, As the cape

istors to have a pathway for charging and discharging, Notce

e fngh when the capacitor

discharges R goes back low, and the Hip flop i5 se1 again when it reaches 173 Yoo, The

output is an invered version of the digital signal dat drives the discharging wransistor. The

wansmitter unit will produces g frequency of about 38K Hz [6]

Lo
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46 TENTING AND MEASUREMENT







£2 CONCLUSION
The imrnston defecior using the crossheam principle ju conjunction with 2 contast
switch has been designed to & high degres of sensitivity and efficlency using siropis
readily avaiiable components.
The quality of slectronds compoments can be attributed 1o the sase of

Troubleshooting and changs of faulty compnnents, this device could therefors be said 1o

be of Bigh quality and showing a high degres of muainisinabiliyy

What would have resulied in o dosign and construction problem possibly leading io high

cost of production was avoided by logie probe of the units making up the system before

smpdementation on the cirewit board,

atly, i i3 hoped that with the continued fechnological awareness in the country and
the workd at large today, the wse of progranmed logio would leave a blazing triad as
copputer based dz:«‘z'»*z from seourity conscious munds which are born in this Geld of

SIECITOMIT TNIFGSI] RS e,
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