DESIGN AND CONSTH COTHOM OF A MULTE
SEMEOR RADIOWAVE ALARM SYSTEM

BY

OKOM ASUDLO A,

REG MO 98/ TISLEE

DEPARTMENT OF FLECTRICAL COMPUT LR EMNGINEERING.

ENCINEERING AN EN GINEERING

SCHOOL OF
TECHNOLOGY.

PEDERAL UNIVERSHT v OF TECHNOLOGY, RIINNA

MIGER STATE, NIGE RiA.

NOVEMBER, 20085,




DEDICATION

¥ dedicate this project work o the glovy of the Everlasting God who kept and sustained

me throughow my course of study arsd who i3 the sonree of my inspiration

<




TABLE OF CONTENT

{antont Fagey

Title page

Aifestation

Certification it

Acknowlsdgement

Dedication.

Table of contents. .

Chapter one? IBroditliBi.. (oo iaricioravrrvrrrrriincciinccoricsanscsorurys

1§ Stgtomend of the mrobdem o i
T

................................................

{2 Al awnd objective of the projest.

§.3 Operation of the mult sensor radic wave alarm system 2

P Methodolomy 3
VSBlock diagram 0 5

Vo Preeot oudline L 5

Chapter fwo! LHOTSIUre YOVIEW (oviinriisnsuossiissivorcernsiernccosmiossssosssenssron f

53

P Historical background ofalarmosystom L L7

=2
P

Classification of alarm system and apphication

~2

2y Alerm detgotors S e LB

227 Alarmindicators

&3
Lad

The S55% e 30 U e, 1}

Vi




The hight dependent vesistor P RO

Chapter thres: Cironit design and analyshs oovvvenn s, Crnnreonvanensusesiuennciennsonnorine B
31 Poversupply/ chwrgingundt L PP v 14

v ans O I USRS ¢

v
U,
e

Ld
3
B
£}
Eah
Y
o3
-~

L2h

o
A
2
-
e

e
b

oy
pac
o
o
e
ford
Oy
-~
o~
S
“~

Lo
Jos
e
g
jreed
vy
5
13

3 )
e
B

Bepulator .. P e 23

PX]
-t
e

4 The LAMVTT adjustable S-terminal voltage regulator . L 2%

e
o
™

21 Apphication unit for LMIITY PRI 24
12 The Schmid srigeer {0 dark detector/switch ciroait U L R <

3% TRHzione generaior ... OO OD PPN 15

e
ek
it

Charging and diecharging a capactior . L e 34

o f
e

A Dyurimg charging L D S e ;

330 Vame constant e NPT 1

L

A3 During discharge 0 L PP

Lad
A

The transeiter! B amphifior e ;
341 dathematical expression for Fooowaee L SN U 42
3/3.2.& Anplysis of the franamiflor . TR
343 Determining the modulation index :

15 Theowipot. .. e U 4%

. . 7
Chvoutt sHagram . PP B3

Chapter four: Constraction and Bl .o oansrosro s S8

Vit




Construobion . . . ¥

Testing |

3V Besolts L e T N e U
22 DHffeulttes sncountersd U i T

Photographs . PR LR

Chapter five: Conclusion and recommendslion . coisviracconcoosvosss oo Bl

4 Conchasion. o SRR 3

L

3]
<

57 Becommendation. ... e e R
BEOTETEIITDN 1 ruasvussrvrnrnriannaiasnsnosrmcossyvesssvronetannmionsyossunssrsssinncatassonnsiesrsvrsrsvvrocs BE

LY 17350 PRI SO PR PPPPPIURPPINS 05




CHAPTER ONE

INTRODUCTION

11 STATEMENT OF THYE PROBLEM

Security of Bves and properly is of extrome buporianie 1o nations, corporate orpanizatinns
and tndividuats. Mo essningfil developroent and technologics! advancement can take place in
the abmence of peace. For this reason, the most developed nations in the world vote 2 sizeabls
portion of they annual budget vo defonse and natlonsl security. This also explaing why the
mintstry of defense ofen gets the Hon's share of the annual budget in Nigeria,

The Septomber 11, 2001 sitacks on the United State of fm'ze.,; ica popdarly referred 1 as
811 and also most recently the L oudon borahing underscores the very essence of effective gnd
efficient securily. Natinns that theught thenwelves i he very sgoure and impenerrable have
suiddenty realized that they have a sofl under belly, To thiv end, they are having 2 review of
their seourity policies and i some cases ;,mii}ﬂg in tougher security messures and even over
hauling thetr entive securily system.

Pt

The surest bet therefore 1o providiog seourily is putting i place an effective, efficiem gnd

reliabie means of orime defection, as orimes are better bendlod of there can be prevented or
gpped s the bud before they are comumitted
1.2 AV AND OBJECTIVE OF THE PROIECY

The atm of this profect is 1o design and construct g mulll sensor radin wave alarm system,

This simple devicr seeks to provishe o mweans of security and cnimie delection that i3

sffertive and efficient. B eguips the owner of the house with the means of monitoring the




security siatus of bis house whea he s within or away from home as well as alerting the police
andd neighbours when the secority ot bis premises is breached)

With appropriste modification of the sensor, this device can be sdopted in industries Tor
monitoring provesses angd parameters in production to indicate or detect sn sbnormal condition,
L3 OPERATION OF THE MULTI SENSOR BADIO WAVE ALARM SYSTEM

The mulli sensor radio wave alarm system ts designed to transmit alarm signels vin radin
fregueney and through a speaker ag well,

The sensors or detectors include o Bght dependent sesistor and 4 normatly closed magnetic
reed {contact} switch which serve as tnpuls into the circalt, When the presence of an intruder is
detected either by obstrocting the Hlumingtion of the LDR (dark triggered) or by opening
dovr or window which opens the comant switch, & voltage level known as trigger voltags is
applied to the base of a Schmitt trigger which frigpers and operates in tof 2 modes. These
mdes are namely the latched and unlatched mndes. I the lached mode; the alarm system ix
irippered onee activated and remains triggered sven sfler the trigger voliage has been remaved
while the unlatched mode ooly operstes for the duration the irigger voltage s applied.

The output of the Schaunt trigger 15 veed 10 power or aotivate 2 1 kHz one peaerator which
provides the modulatiog signal The tone goserstor i achicved by means of a 5558 timey 1O
connectesd in the astable modde which in essence s an oscillator, Henos the 335 tuner serves as
an gudic Feguency osciliator,

Arising from the cutpue of the tone genoralor are ponnected a speaker and transmitter uniis
First the 1 Wiz tons b emploved to deive an 88 spoaker through 8 10k8 thmiting resistor and 2
single stage smplifier. A foud sound is heard from the speaker {or siven) each time the cirouil is

activated, Secondly the cutput from the wne goveraior i used to modulate 2 radio Fregueney
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dgnal which is generated by o tuned paraliel LO yank clreult. The modulator is 2 C9014 apn
snsistor ponnecied i covumon base confipuration. The output fom this modulator is
uphified by an RE amplifier coupled to an antenna fiy radistion inio space. The antenna
strves (o fravsmd the signal o & desigested localion or even a newhy police sistion for
instance, in the event of an intrusion,
The ciroudt is powered by 12 volt a0 maing supply and a 12 volt gl battery in adsdition
When the ao supply is prosent, the Jo supply i disabled bt as soon as the ac supply is
sterrupied, the do supply immediately takes over serving as an aliernative independent power
souroe a8 well za\ 2 back up for the sc supply. To this way uninterrupted power is supplicd to the
ctroul a2 32@}? pivint tn fire sisce i s impostant that the slarm should always be operational
When in standby wode, the sc supply charges up the 12v battery. A gives LED wdicalor i3
eploved Lo tndicate when the ciroult is powerad

51 "Sﬁ{}?}i{i be noted that the circult romaing inactive as long as no irigger voltage s apphied
1 ihe base of the schumilt trigger. The ciroull inmedialely comes active a5 so0n 25 a trigger
wpitage is presest.
L4 METHODOHLOGY
For ease of desipn and construction, the ciroult s divided into five (3} sections viz

The power supplv/charging vt

i, The Schitt frigger trip dark detector/owiich ol
i, The tone generstor nnit
iy The transmitter/RF amplified wni

W, The speaker and antenna unl,

(]




The powsr supply/charging unit consisis of 2 12% ac mains supply and a 12V hattery
ource. An LMITTT regulator iz employed o give o wgnlated 12V output from the power
etion inte the ciroait. The do supply provided by the battery provides back up for the ac

supply. The ae supply charges the battery as well.

The deteciorfsensor unit uses & light dependent resistor (L) and 2 confagt switch to
sctivate # Schintd frigger thus providing an luput inlo the ciroult The LDR operates when

detects darkness by reason of an obstruction 1o a lpht sowor which heeps # idle when
uininsied.

The rend swiich which is mormally 2losed activates the circult when g door oy window a3
the ase mavhe is opened. Also a mode seleciireser button toggles between the differant modes
of the ciroutt and also resets the oot

A tone generator which is designed from an sstable multt vibvator using 2 535 timer 10 s
commected (o the sl of the Bchmift trigger. Thus the tone generator s only activated when
the Schmift trigger i triggered. A pubse of | kM2 15 generated by the astable oirewdt which
opprates as an osoillator

The outpeat of the tose geperalor {pin 1) i conpecied 1 an FM transgitier and g spuaker
st 38 i wil, The modolating signal {1 kHe beepy 1 connected to the transnutier through a
maduiaior, which combines the radio Bequency signal and the modulating signal therealier
the modulated signal is mphified by an B amplifier before 1 s sent to the snfonng.

Finadly the outpul stage comprises of the antenng that radiztes the modulated signal sent to o
and the speaker uwit, The amplified modulsted signal 5 radiated Bom the anlenna o a
designated location or g nearby polive station. The seconsd output from pin 3 of the 535 timer i

comngoted o an 80 speakers which serves as » transduser, converting the elechiical signal (3




bz} into an sudible sound. The sound it load stsuph Lo alert neighbowrs sho the presence of

an intruder
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i PRUOJECY QUTLINE

This project seeks to design & neat and ponable device which can detect the presence of an
intrugder o unwanted person and provide an effective and efficient means of slerting security
personal or person {81 for assistance. To Y this obpotive, his project has been divided into
vhapters as foHows:

Chapter one deals with the gtatooent of the problom, the abm the project, mode of
operation, the methodology tnvolved, the bock diagram representation of the cirouit 2l of
which form the introduction. Chapler bwo containg the Herature roview which gives the history
of alarm systems classification of alarm systems and oiher related muderials used in the course
of the project. Chapter three desls with the ciroun desipn and analysiy. Chaprer four entails

construction and testing, the resplis obisined and some of the Sfficulties encoundered. Finally,




chapter five caps all mp with the conclusion, coccmmendation and the reforence materials

comsuhted




CHAPTERTWO

PATERATURE REVIEW

Z.3 HINTORICAL BACKGROUND OF ALARM SYSTEMS

Looking at the varicos alanm systems present today, one can easily be misled into

thinking of them as fairly new foventions. Bat thelr evolution dates back 1o almost & century
and & half of hard work and ingenuity.

- The systers was fret invented sound 1853, and except for the telepraph invented in

1844, # was the sarlizst commercial application of electriclly thereby pm}aimg even the
telephone {1876),

Fodwin Holmes, who foanded the

Mew York Ciy Company pionecred the first
copnmereial uee of alarm and telephone systems and inthe process became the manubacturer of

the seork! first inmudated wive conductor. To achieve this feat reguived that be had 1o insiall hus

gy cogmgction (poles and wirtng) betswwesn alas zz;pm eci ed sies and bis central office

Yo oapocessfud weers these invenbions thal with fus edablishment in Bosion and New
Yeork in 1IR3, hic cHenigle soon welnded sun

prestinious frms as Bowery Bank, the

manfaciures Bank, the Bank of Montresl and an ipresstve st of other residential chents In

1472, Holmes developed the elecivic safe cabinets thus providing lewselers amd bankers witd

means 1 saft guard thelr safe and vauh assen

2.2

CLASRIFMOATION OF ALARM BYSTEM AND APPLICATIONS

,:ﬁ!- i

arm systems are svstems which operate 2 warming device aller the noourrgnes of an

abnormal or dangerous condiion. Alarnt systems are used o signal undesirable or dangerous

sitgation such as the presence of an inbuder or the existence of a runaway condition in a

Ak




petrpleunt refinery process. In factories, thess systems signal such things as sxcessive process
ternpersture or pressure o rapid change in process condition,

Algrm systems are usoally open-loop control systerna. A basic alarm sysiom containg
veio essential components alarm detection and aw alanm indicator, Prequently, they are remote
coutrod systems, that i3, the detector is tovated remotely from the indicator,
3P ALARM DETECTORS

Aare detectors are wsed o monitor a given situstion and provide the information
mpquired 1o decide whether o nod an aboormal or dangerous condition exists. The type of
detectnr 15 dutermined by the particular apphication and by the nature of the physical quantiiy
being delected. In g burgler systeny o mwtallic tape 15 wsually placed at ontrances 1o the
butdding,  This tepe bas an glecinic current passing through o, which causes an
glectromerhanical relay 10 be actusted Any introder atering the building breabs the tape,
interrupting the current w the relay. This reenvrgizes the relay and causes the relay contacts 1o
operate the alarm indicalors,

I g petroloom refinery, process alare systems are used o ndivate abnormal
dangerous conditions in many phases of the relinery process. These detectors are used to warm
operating personnel when process lovels are changing too fast or have erceeded safe Hmis
They include thermovouple resistance {emperatore detectors (BTD), tomperalure sonsitive
switches, Hepaid flow detectors and prossure defesiong
223 ALARM INDICATORS

Alprmy indicstors are used o translate the mformation from alarm detetlors wio a
warming  signal when a predefermined Hmi {5 excppded. The warming usually 15

sceompdished by means o g visual or an sudible signal. These signals oan be as common place




as the fashing light and vinping bell that gre ofton found 28 ratiron d grade wroasing, 1 can also

take the form of a visual indicalor or & meter that provides information aboul pressure,

temperature, vollage or some other physicsl quantity, Alanm indicators may aleo be by mcans

i
o

of an electric printer or cathoddy —ray tube (CRT) connected 1o computers |

P

Owing o the very muportant mle of aloom svatem., thelr use has become incrensing

wide spread. Their ancas of application include but are by o rmeans restricied to frefamoke

L v

alarns, burglar alamy, and proce v bor the purposes of this project, emphasis is on the

;

£y
fi

A borelar alarm is 2 sy

z

ey that detects the presence of an infrader and pives i alarm,

I the words of Marein Ricmang of the ROA btltotes ne, i the peimary sl i to doter

intronders, g bell, born, siren or Hght ds used to give the alanm; i the primary aim i3 to

apprehend yotruders, 8 sign

al s fransmuted by wire to a nearby polive slation or seenrity office.

An edectrical alarn system has olrouits with pushbution switches whiose couacts are

£

closed by the closing of doors and windowa, When a door or window is opened, the switch
caontacts open and activate the alarm,

Ar infrared alarm systerm uses an dufrared beam projected ondo a photosiectic cell

either directly or by means of mirrors, 1 an ntruder interrapts the inviiblo infrared beam the

A wide ares can be covered when mirrors deflect the
An electronic glarm svstem hay two balanced electronic osciflators connecied o an
antenna suounied D the area 0 be protected. The presence of an intruder near the anfenns

vapses the oscillator o become unbalanced because of his body capacitance; the unbalance s

dedected trigpering the alarm,




An ultsasonic slarm sysiens constantly transmits and recerves an ultrasonic wave

ttern: & movement of an intruder canses the patlern of the receiverd signal to differ from that

f the transmitied sigoal This difference is detected and used t tngger the alarm {2}

33 THE RSSTIMER

The 555 tigner is used in this projest as a tone generator 1 is connected i the antabile
snde g5 an ascillstor 1o powerate 3 | Kz signal. The 355 timer iwa vory mz.:gc& and versatile
hip whose development bag come a fong way. A briel history of the 5573 timer is given below, |
The 55% Hmer 10 was designed and i{s_\gemﬁé by Hans B Camerind whoe holds other 20
11, % pationts for different semiponductor invention, Camesind designed the 5385 back m 1970
while emploved for the engineering deparimerd at Signetics Corporation. The origingd

application was for a timer and nsrilistar, bt was moved well bevond thad 55575 are nsed

pyerywhere from 10y8 10 Consumey slecironics and space electronics application these days.

cen in 1907 g reference is made by Camezind, “Redesigning the old 55357, 1EEE spectrum,

<,
>

Septesuber 1997, Prioy (o his Signetics carest Camesing worked at PR Mallory's research izb

iy BiR yoars,

The 555 timer 1 was first introduced aroumt 1971 by the Signetics Corporation as the
SQEASS/MESSS and was called “The 10 Time Muaching” and won also the very first and only

commercial Hmer B0 geatlable B provided circuit designers and hobby tinkerors with g

relatively chesp, stable and pser-friswdly integrated cirouit for hoth mono steble and 2 stable
application.

fy
N“r?(_

The ides for the 355 came up to accommodate fivst the oid 565 PLL and later the !
The PLL needed an oscillator to-dock-on 10 and the secifiamt bad to be sensitive encugh lo be

insensiiive to the large variation of parameters inside the PFLL 1. So you would set the




frequency with a resistor and 2 capacitor, wiich was 1t Camprind used the bagsic principle of
this 1o dusign Bz 555 thmer At the tme prioy (o the ‘w.’}.«,, the oscillation has to be bullt from the

ground up, 23 transislors, 2 zenet dindes and 15 resistors The design for the 355 took g year,

from start 1o profotypes and amall preduction quantities. The whode ¢ designed by on man,

Fans B Camerzind, the one-man design house,

How dig the 555 pef #s name? Signetics had “5007 number, and the sarlier product

ot

worked on by Camezind was the 565, 366 and the 567 It was arbitrarily chosen by signetics

Art Fury, the marketing manager, who Hgured thal the cirouit was going fo sl big then

decided to pick the name 355 The first 355°s were made both in plastic and metal cases. The

§55 has heen solidly used and produced fov over 30 years stifl podny over | obillion a year

{2003 are manufactured but now most gt Samsung i Korea.

Sinre this device was first made commercially available, a myrigd of novel « nd unique

i severs! trade, professional and hobby

b

cirenit have besn developed aud presented

ublivations.

From the forepoing it is been that the 55% timer s 2 versatite and rugged chip. Thig

inform the choice of the 10 for the projent and henve Hs e arporation into the design 8s the

saain 30

2.4 THE LIGHT DEPENDENT RESISTOR

The Heht depondent resistor (LDB) ix peeid in this as g sensor §§ voeiver if 15 used here

2 2 dark operated sensor. This means that the cirpuit valy operales when the resisiance nf the

DR increases as a resul of obstrustion of light 1o s surbice, thereby increasing the level of

e 2

darkness arcund #




The tight depemdznl resishy alse known as the photorusistor 5 3 semi conductive

svice whose conductivity increases {or whoss resistively decreases) proportion to the

ensity of incidens Bight

As long as oo light 1314 incident upon the device, 8 & Haht dependunt resistor (LR has a

gl resistance catied the dark resistance, Bd. 1t is one of the parameters of { LD gl

way be as hrge st - 10T phuns, In bright sun Hght this registance Falls 1o ahout 100 ohms,

The pesocinied current Howing through the device i3 catted the dark current. When

mobile carrisrs are

¥

here 1o incident radiation with photons faving suiticient energy. paivs o

aerated {elpatrons and holea} in i, ared e resistance desreases.
ssseased in lerms of the speeibe

The performance of 8 photo resisior or LR is usualy a3

sensitivity, that i, the integrad sensitivity per voll of applied voltage,

{gi /

it is zmm%iv several hudre Mhnio resistors have

4 o thousand nicroamperas per men. |

A Husar VoI characteristic as shown in Fig 2.1 {a) and (b}

- Lot - )A ’
H Eroponst . £%
y Yo oonsh
.-'/ K”’"ﬂ"“ww”‘
“-'//h/

.
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Fig 21 V-4 sharaciegistiv of & photo resistar (LR}
Semicondustor muterials commnsly emploved in the manulachure of ight dependert
resistors inchade; Uadnism sadphide {C45) sl cadmium selenide {Cdbe} winch arg sensitive

(her hand ie most Sansiive 1o infraved Hght

1o visible Hght. Lead sulphile {Ph&) on the o




W hield however be noted that light dependent resistors have a particular property in

i they remember the Hghting conditions iy which they have bees stored. This properly s

fled HYSTERESIS The hesteries effect is most notipeabls at tosw Hpht levels Bioving the

OB in lght prior 0 use can nunimize this memory affect, Lipht storaps reduces equilibrium

time o reach steady Tesistance values
Common areas of application of the LDR include photographic light meters, securiy

aiarms and strees Bahting controflers,

The cironlt symbol for an LDR is shown in ig 2.2

e,
e

. /
ANy ) yd

i 2.2 The LDE syatbol

-
:
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CHAPTER THREE

in wrder o reaha

The oo

vided inte fanctional onits of sub oirouits
st i the final cirout,

oxe functional units include

i, The powes supphy/c harging unit

1 The Sehmitt trigger trip dark defecks vitch unil
i, The tone geperator uni

1 The transmitter/RE amplifizr uit

The speakers and antennd puipd uriis

s of thees sub-gin cuits will be teated one sfrer the ather

3.1 THE POWER SUPPLY/ACHARGING U it

Mgt of the electronic devices st 1 cirouits roquire a 4o 8¢

fave the sdvantage of being postable sod ripp!

froquen replacaroeim & nad are oXpross Ve S

comvenient amd eConnmiCal

advantageous 1o convent this ahernating vollage {ngually 220

ey, This process of converiing at

amailer 1 va

andt in accomplished with the help of 2

i Trapsiormer
i, Rectifier
i1 Filier

4

e the desigy and implomentation af this projec

e free. However, thely voltages
covapared (0 COTRERLIONG

souree of power 5 the

s voltage wmin do voliage

CIRCUIT DESIGH AND AMALYSES

te project was Rarthet

wpling together of tese funciional umis

sarce for their operation, They
TS

are iow, 79

§ do power supplies Sinee

domectic ac supply # 38
Yims) o do voltage {usually

w15 caled rectification




%, Voltage regulation cirouil {31

This project s powered by a 12y de source. A 230w au minas supply 18 reetified 1o produce

e do mapply, However the circuit slsn incorporates & charging nnit for charging 2 13v de

', .,

fornalive power 10 the cirpait In this way, a mofe sfficient means

attery, which will provide

DOWEE 18 guarantepd and constant powe io the chrouit 18 maintained as the battery iakes pver

soon as the ac power fails in the svend of power ouiags of Hse onnection by a burglay of

11,1 TRANSFORMER

A seanstormer I8 2 siatic o stationary piece of apparatus by means of which clectric power

o circudt §s transformed nto electric power of the wme frequency in another circut. 3 oan

caise of Inwer the voltage v 8 civewt bt with g corresponiding deorease 0F MOTEASES in cuirent.

The transfofmer GpPEYRiZE O the principle of clectromagnetic nduchion however routual

induction between hwo sironils finked by 3 common maghelic fhyn, Thus, the primury and

socondary section of @ iransformer ars electrically ssedated from sach other but ave

v

magneticatly coupled.

1n copstruction, ransiDrmors gre geneia atby of two types

i {ore bype

i, Sheil type

i e core type transtormer, ihe windings surround & commideralde part of the core while the

shedl type 0B the othwr hand has the core asurreunding 8 comsiderable portion of the windings

13}, Bach of these Lo 1ypes of tranaformers could bo 2 step up sransformer o a step dows

el

syansfirmey. & Siep up eansformer lansforms a fower priniary voltage i a higher seoondary

voltaze while a step GowR yranaformer transtorms 4 Wigher pranary voliage o a lower




woeondary voltage. For the purpose of this project, 2 step down ansformer shall be employed

o transtbrm the 240v ac supply o 2 12y ac supply. This i gohisved by mesns of the emf

auatinn of & transtorner given by,

= induced et in the primary winding

= induced omf in the secondary winding

= yamber of lurns in primary

;'_at..smi?er of turas in secondary

vedtage translormer satio

NN, = e Ko 1 then transformer 15 a step up transformer
G < My e B <8, then ansformer s a slep down transformer {3}

A simple sirooit to Hlustrate the transformer action i shown below
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Fig, 3.1 Mep Down Tramfpemer
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Since the ac voltags bas been stopped down, o recifier cirouit b emploved 1o convert

w5y

the 12v ac 1o 8 12v do supply

3.2 RECTIFIER

Fhe prooess of oldamning pmidirsctional currents snd voltage fom shernating corres

sormed rectification. Rectifivation is achieved by meens of cirouit called

and voltages s

restifiers. The principal device in rectifier is the dicde which silows current 10 pass 1w 0BG

direstion whils opposing the flow of current t the ¢ opposite divection {3}

There are bwo fypes of restiftcation viz.
£, Half wave rectification

i, Full wave reciification

The half wave rectifioation uses {1y diode and atloess nurrents 10 How during one sl

oF the simuseidal fpat voitags, bence the rame hatf wave rectifier

The fisll wave rectifier pan be achieverd using bwo (23 diodes as the stmple fll wave

reetifinr or using four (4} diedes as i the bridge rectifiar civcut For the purposes of this

“i 8 B
b

 the bridge rectifier shall be utilized for rectificatio o of the 12v ac to the 12v do

supply. Figure 3.2 below shows 4 full wave bridge rectiffer clrouit,
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The equivalent bridge rectifier showing the active cirauit durd ng eavh ovcle &

below in fig. 3.3(a) and {h)
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Fig 3.3 ) Egebvadent cirepit of positive haff ovcle £ Eguivatont civenit of segative half
vyele of hridge vectifier of bridge rectifier
The waveform of the inpul inio the rectifier and watput Boms the rectifier are shown in the

disgram piow,
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sdes T and Dy conduce doting the posiive hz
during the negative half eyefe. This reait
: of ac ripples slongside {51

The inctaptaneous inpul voliage v, ig piven as

Yo W St
iataraneous current 1 is given as

{3 /0 3 St £ <t

., vectification i almed 4t providing 8

= waveform, then,
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vipple factor 1 is expressad 23

5548 popents

i COmMIpOnents

The power digs ipated in the toad resistance defines the 1o v slue ot current. Also the

total power i the sum of the povssl dissipated by the do and ac componens, 5o that.

P By = Pde By, + Pao R
Par o= s -~ de
¥ i:sc:
}'&:.:

{ns -‘;gd"’}z -

The fowwer the valug of v, the more effective is the circuit CORVETRIDE OF rectificaiion

A A0 ih s capaciior is thes pmployed to filer o0 § ihe ao npple

513 FILTER

The filtering action i achieverd by means of a suitable capacilors comnected actoss the
roctifior and in paraliel with the foad Ry This Lype of filter ig known a8 capacitor faput fitter of

shont capacitor input i filbay.
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Thes filter cirot depend
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31401 APPLICATION HINTS POR LMUTY

] v .

The repulator develops a normal 125 referonce voltage, Vg, between the cartput an
atiustment terminal. The reforence vollags 15 impressed across program resisior R, gnd since
the voltage is constant, a oonstant current §, flows through the oot sed resistor Ry, piving an

nutput voliage of

Sougr = Y TEy {3 4 R wR;? s ;,, § L

1’5"’;;; 3 )‘,V;'.",'E.‘,i
-------------- S LMETY

e
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Fig. 3.8 LMBETY Regulaty chrouil

The EAIITY s designaied (o reintmize Ly and make it very constant with Hog and foad
changes The LM3ITTT was configured as a oonstant cuirend, constant — voltage regulstor o
chargs two Gy 4. 5450 lead ‘m,;fi hattpries that provide system power back up

At the beginning of the charge cyele when the battery vollage is less than that high
enpugh 10 source 005y into the base of the ZROIRISGR, 031 5 off allowmy the adiustable
volinge regulation 1o oporais &s  comstant Currend souwrce. The regulaioy therefors foroes a
constant 125 across B, 1his generating g consiant current of

Dim = {1250/ R0} A

Ripewan chosen as 1 Q2 o produce o charging current of 1254

24




:

Az the batteries chargz, thelr voltages vise and s passesd ot the oniput of the 179 vener

diocde. Onee the batlery voltage raches (thal present by the 20082 terminal resistor and v, phus
{6y needed to wrn on Oy (O starls controlling the ALY pin ol the LMITT. which then st

io rogaldate the vollage across the batiery, and the constant voltage portion nf the charging oyioie
starts, fnce the charger s I the comstant voltage mwude. the charger matutaing & regulated
vitage eoross the battery amd the charging ourrent bs dependent on the stant of charge of the

battery. As the cells approach o fully charged condition, the vharge cwrent flls 1o 2 very low

vatse,

A R By 008
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Fig 3.9 Chargisg anif
The *zmzz* shows the LV TTY contizursd 1o genorate a constant vollage of 12.6v (minimum)

ared (Vi 125V (maxiroum ) across the two tead acid balteries

The output voltage is detoradned from the expression;

B Yaox By

et p s bR 4

Bat By
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Bt Va o (Vo - Vi)
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S

Substitating equation () into (1)

S

‘-:}i’:'R%. + £ By e ‘%H A i:’:"? R R‘?, ............................ {3 ’}

(1.6 {Ba+ By @ Vi % Ry 123Rs .0 {3

Vhatt % [T = ‘3"0{&1 + {1 6Ry } + 1Z28Bga

x“’ﬁmti s {} ’("R é‘ 5} {*'.R;z %2"}{”,“

A L
¥ bt

Vo 0.6 (R /Bpyt 1LE

Thus the hattery voliage B programmable for any chosen valse of R, and Ry The
INSO0T 1 i*wie 1o wsad to provent the battery ourrest From flowing through the LM3TY 7Y
regulator from the antput 0 the juput whes the do npul veltans 15 removed

The 25y 4700l by pan vapaciior B werd to sabilize the operation of the charging
ushsysteny. The two 1145401 dingdes are used 1o prevet WiOhg bastery connection. A LBE
indicator connected soross the cirenit comes on o ndicale the presence of power when the
switch ";s; ie the ON position ad goes off 1o indicate the absenge of powWer when the switct
movis to the OFF position.
3.3 THE SCHMITE TRIGGER TRIP BARK DETECTORSWITC HOIRCUET

i‘:f fpant stape of the © reuit 13 bl of g two - ITADSISIOT positive feed bavk Sotuniit
trigger cirouit that prowy wins a snap action; on/oif sctivation of the modulation and radio

frequency {BE} sransmitter. The basto arrangement o the Gohimity rigger oionit i shown 1

the figure of 330 hebow.
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Fig, 3140 Sobmitd drlgger cirenit

Two voltage tevels are binportant v the overall operetion and design consideration of
s se of THy which causes i {o

the Behmitd frigger thy fivst ig Ve

‘o3, the voliage applied 1o the ba

¥
it

switch 1o the on siate; the second voltage level s Vot the voltage a1 which transimior TR

switches off.
For practical purposes, hystorisis 8 nesded in obrouits Bike this o prevest

peraliation/instability wround & mean Hxed conrol volinge and duin i the differonce
"oand in s sehnutt trigger cirouit Yoff

between ¥on and VoIt Hysterisis means “lagging behind’
slow

%
s

fags Yon as shown in fig 31HE
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Fig, 331 Hrvstorigis  ipup
more useiul in control svstem

Vvsterisis makes swiiching ciroulls comsidurably

responzible for the sharp action effect

b
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Suppose TR ie off and TR2 is on Assume that the base cwrrent of TRZ i small

compared with e ourrens flowing through the voltage divider chaip made up of By, Ry snd Ry

it oan be spen that the base voltage of TH, is given by

S F 2
¥l Yoo X

Ryt R
Feglecting the small base enstiter voltage of TRZ (0 64y for the transistor used, 25015 1580GR,
this voltage, Y iy the volisge at the emitter of TRZ, and hence ot the srnitier of TR, sinve the
fwer fransisions are enuiler — coupled, Again neglocting the wnall voliage across the base
enitter of TR when this ransistor switches on, the eguation sleo ghves the voltage regnired 1o
switch on TRT  the inpg voltage s grester that Von, positive feedback wnll drive TRY
further O and TRZ further OFF
i is not Bkely thar Wolf wil] sgual Voo since quile 2 sudden change in the ciroust has
caused TR to switch on and TRY to switch off. However, suppose the base — cmilier violtags
of TR is reducsd so that TRZ i st about o switch on. Since TRY ix abready vn and TRZ 45
just ahout to come on, the voltages at the bases of both transistors are close 1o their respective

sanitter voltage since they are connented together. Thus, the emitter and bor tenminals of these

transisions arg close o the voltage Vot thew

i = Yoltil and
i = Vol

And the voltage drop scmea Ry and Ra ts given by
Yon - Volf= (L + I B+ L R

‘sn%“"“wwq the valuzs of 1, amd 1 wiven above, the eguation for VoiT is oblained thus,

Sodt e Yoo




= Yon - Vilf

and Vo fived by a 5v

For the cirouit shown gavlier, Ry was chosen 83 2 2KE and Ry = 1KLL,

fior the valnses of Yoo and Veff yislded

regulator at approximately 472, Calmslating
Yop @ 477« 2200 = PAT30y
Y -4 DO b 2EGG
%!7{}{? B 4 ':" :i
{1+ 22002200y + {2200/ sy + {2200/ 22000

{18y

e {}‘V?% - §. }/{} 3w {}392\'

A7 .
¥ hrysterisis

i

hebd gt

W

Considering the vomplete schematic af the BF atarm cirouit, the hase vohuge of TR

7 v by the LB 150KE potential divider nepwork.

-,
R

f this arrangement, the LDE s sonstantly Hlominated; keeping #8 v esistance very low
and TRI on since TRY's base voltags je now very close to Sy, With TRY on, TRZ is off and
consequently THa 13 off since i base is almost at v ¥ Hun cut off TR v ned e current Bows
the tranamitier, tong generatr which is provided by the

through TR o the joad. In this state

555 simer and the mndulator we prewpred down,
stion b5 broken o the roed swil fch i3

Wihen the LDR is coversd, e the soute of Hlumin
cord. and i Beld off by the voltage &2 it enuitiey THY now

npened, TR1's base voliage is FAn0
condurts and pulls #s collestor very close 1o ground pullisg TR3 inio conduction, Sinve
Ve, tor TRy arent fows through its OB japction o ihe comnpecied foads and the

codite dead circuit 1S pow powered ot
A swiich in used as a falohing device to contrnt the mode of ¢ spesation of the alarm
wperd to give a 5Y supply 10 Sohraiit trigger ol

circuit, A TBOS regulatos is smptoye




The Schmiid trigger can be made I operaie iy e of twoe modes; mode 1 oand mode 2
In mode | which corrssponds o the opes condition of the mode swilch e every

fecigned-dor condition when the DR goes dark or l el switch is opened; the

scillationdransmitier is powered briefly. This means that if the condstions ars remaoved Lo

The LI is Huminated andfor the read switch ks closed, the chroust s1ops yenerating an alarm
fome. In this mode, the cironlt can detect howw snany bmes the door has been opened, o Bow
many tines the LR b ax been ou off from the seroe of bpination

i monde 7 operation, the Cirouil acts 4% 8 sancator hased thyristor in that once ]

setivated, It stavs activated, whethet the triggeving condiion e removed or not. This is the

B4l alarm mode. Once latched, the sacillntions rapsmitter sensds out 2 1 Kz tong on Sandliz
frequenny, which slearly fie in the FM (frequensy modulation) spetinum oF hand, The tone
cenertor glan drives 2 foud speaker (o goncraie an aditle slert. The cirenit can be disabled by
wwitching over to mode | momentarity Fofore switching back o mode L
Note, however, that the cireit will be activated again if the deaipned for condition are met i
i dhoor open o LDR oul off from s source of Hhununation.
3.4 1KHEZ TONE GENERATOR

The | Kix tone i3 generated by means af 7 555 thmers connected 1 ast sabie mode. The
asiable il vibralor geneialos @ continuous siream of rectangiiar offeon pulses that swiich
hetween two voltage levels The s frequency of the pulses 8 and their duty oycle are dependent
ppon the RO network vatoe, Thus, an astabde altivibrator sioply behaves &8 80 pagithater (9

the fons vcfsemefzfi ey the actable wult wibraiog SEVes 83 modulating stgrrat whi ch mndutatos

the freguency of the carmer wave.




The figure below shows the 535 connscted as an astable multivibrator. Both the trigaer

et

amd threshold inputs (pin 2 and 63 10 the two cowparaiors are connected together 1o the externad
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The capacior charges towards the supply voliage through the two resistors B and B2 The

discharge pin {7} connected to the interual transistor is connzoted {0 the umction of these two

<

eSSBS,

2

When power 1 first applied to the cireult, the capacitor will be nocharged, therefore,

both the trigger and throshold inpus wall be near zern volts, The lower compsrator sets the
comtrnd fhip-flop causing the output 10 swiich high Thal slso fors off transistor 11 {nternal

transistor of the 5533 That allows the capacitors CH o begin charping throogh B and B2 As

i~

soun 43 the charge on the capacitor roaches 273 of the cupply voltage, the upper comparator

wiilh trigger causing the fHip-flop 1o et This causes the suipot 10 switch tow. Tramsisior 11

o

also conducts. The effect of T1 conduciing causes resistor B2 1o be connected across the
{-)'ﬁemé% capacitor. Besistor B2 io effectively connected 1o the ground through mernal
transistor T The result of that i that the capachior now beging o discharpe through B2

As soon as the voltage across the capacitor reaches 13 of the supply voltage, the fower
comparatos is trippered. That again causes the conirod flip-flop 1o et amd the ouliput {0 go high

Transigtor T1 s off and agein the copacitor begans 1o charge. That ovele contirues 1o repeat

with the capacitor ghterpately charging and discharging, as the comparators cause the fhip-flop

ter b repratedly set and reset (9]

s

The charging and dischargiog action of a capacitor is further explmned in the

>
k)

SE0EI0n,
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330 EQUIVALENT CHARGING AND DISCHARGING ACTION OF
THE 2535 TIMER CAPACITOR

LCoosider the oiveudt shown below in fig. 114

H
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o ¥ 4 ;
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¥iz 344 Capacitor charging daedarging chronit

Capactor U s charged through a ligh resistor B from g battery of ¥ volls 545 g single
pobe double throw (SPEYTY switch ased 1o either charge or dischargs the capaciior. The voltage
avross U can be measured by a seisbly voltmerer {3
33401 BURING CHARGIHNG
PBuring charging, the swilch, 5, iz at position g and ag such the ciroudl becomes,

1 £

A

H %, 3

S iy v
RPoverocsy e, _.-"/

¥ig. 3.1% Clrondt showhey the chargaeg of the capacitor




The applied voliage v is shyvays ogqual to the

gernss Vo

VedoRyYe o

Mow b dgfdt s didt (OV ) = D /d

O - dvJVY o L diylR

Fategrating both sides, we gat

-
mé’” (j‘sy; {;{f{;’z’; "'&“"rc} = YICR j ¢if

Vlog (V-Ver e WORAKE L

Whers

B is the constant of ifegration me, walue

bnorw that s the start of charging when

b 3 Y,

fop, ¥ = K
Hence {111} beonmes
fog (W - Y= iCR v g Y
Pt

oy log, V ~Vo= R = - Uk

Where & o OR = fime constant

b4 4 F 4k % * S A :
LN NN e o Vo =W e e T ;

Mow Yo = gip and V = U

£y Now becomes

susrny of §

ot
Iy

......... i

{1y resistor deop (R} and

{1t} vohage

can be found Fom iptiial known condiion we




g = (1.6 asii-et Y
Dnfferentiating both sides of (v}, we get

dofdt =k = Q@ (- &7 = 1% 2

=Of et = OVICR Y (0= OV and & = ORY

-

Ve = VR GYY ori=te?t i
Where L is the maximum current = VAR {3
3302 TIME COMNSTANY
Fust ot the start of charging, p.d across capariion s zero, bence from (v} putting Yo, we get
= Rabv /it
uitial use of voltags across capaciion is
{dV. et =0 = YICR = Y/ ) voltfsecond
i his rate of rise is musnlained, thén ame taken 1o reach vollage ¥ would have been
Y w8
VIR
Thin is known as thne constang (33 of the chrauit, Hence, Hime constant of an RO s defined g3
the time during which voliage across capacitey wonld bave reached s madinmum value V had
# madntained By titiad rate of rise
b equatinn (v if = 4, then
Yos ¥ {i-e” "‘f} S B S I T
=% ] - 12 718 s 630y =N
Hence, time consiant may be defined ax the tme durtug which capacitor voltags {or ourrent)

nee from {vi), a1 A

w
23
3
Py
X3
B
P el
=
"3:
i
&
)
P
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633 of He Hnal steady value, s

foe pet = L2TIR = 03T 13




3303 DURING BISCHARGE

Vrring discharge the swilch, s, moves (o position 15 as shown in the eireuit below in fig

2
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Hig 330 oivenit showing the discharging of 3 capaciipr

.%mw the battery is oot off from the circuly, therelbre, by puliting
Yo i (i) we get

f= R dv Al - = - R dy, Al { = {aCdVidn

dvf¥, = - dR

§ﬁzz§.ﬁ; rating both side we

AV, Y, = 1OR § i




remmrnber that 1 -

Y, = Y (nstanianenis value of the appiied voltage)

S that
oW o= loge ¥V =K
Putting this valus ingn {vit} we obtain,

log, Yo = ~VOR +loge ¥V

.

O Yol Yy =g

Simitarly, 5 = Qe Pandi, = - he
Aty = kW, beromes

x,’:;-'_.; cy gy gt

12518y e 0.368Y {3

tence, time constant may also be o fofined ¢ the thme during which the gapacitor voltage of

current fails 1 0368 of #s final steady value

am of the rectangular pulses as depicted in the

The resulting ouipul ts & continaous slie

figure of 3 17 below,
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Fig, 357 Output wavelorm of an asiable ool

B2 aud O From the mamufaciurer’s data sheet, the Reguency

formuta:

(R, 200
From the ciroumt this gives
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The frequency of operation of the astable cironit by dependent upon the velues of R,

can be caloulated with the

% s

TEEISIONS.

{33 By + 2w 20y WPy Z2 w10

The ahove frenuency approzimaies to 1 KHz wling into aooount i

3
334

toderan

i

o values of the




B ean be seen tha the volt ape values ot the Ume coustants during charging of the

capscitor €1 of the 555 Gmer approximates respectively 1o the voliage valnes at the fune

constan: during charging and discharging

Henes, 273 ¥in w8 Y. ';f:"””}

The pulse 18 on for § seconds and d then off for i3 seconds. The totad period £ 15 4 + . The tune
swternal s refated o the frequency by the familiar relalionship.

F o ik oy § o=
The time interval for the on and off portions of the ouiput depend upon the values of By and By
The ratio of time durstion when the outpat pulse s bigh lo the total pesiod is baow as the duty
- eyele The duty — evole can be calpulated with the formula.

2 =gt = Ry RoWRG 2R,

From the oirout

B = (3K = 50 =071

s
o
o
P2
-
N3
..
e
=
o

A duty - oyole of 71.4% means thet the outpad pulas is on or high for 71.4% of the total peried.

The doty ~ovole oan be aduist od by varying the values of B antd B
Spudies have shown that the normal human zar 8 most sensitive to sound pressure

vibrating at frequencies between 1 Rz Kitz, Henve choice of 1Kz as the modulating

tone |5
34 THE TRANSMITTER/RYF AMPLIFIER

. -

This preject work bngorporates an FM sransmitter for the purposs of tramsiing oF

radiating the alarm signal via radio wave,




Freguency wodelation (FM) is 3 sysiom in while the amplitede of the wodulation

carvier 15 kepd constant, wihich #s fenuency and rate of change are varted by the modulaiing

The gmount of change in fequency 8 detornuped by the amplitude of the modulating

sipnal whereas the vate of change s determined by the fregueney of the modulating signat [

5.-/ g
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Fig. 318 Waveform of FM modulation

As shown shove, in ap FM carrier, information or {ntellipence} i3 carvied as varations m s

frequensy. Freguency of the modulated carrier morzases as the signal amplitude ¢ decrease Dut

decresse 85 the signal amplitnde increase but decrease as the signal amplitude decreases, s ot

reniit
%3

s highest point when the sipnal amplitude i of it manimum positive value and is ot is fowes




frequency when sigual smphitude bas maximun negative value, When signal amplitnde is zero,
the carier frequency i at Hs normal frequency to (also callesd resting or centre frequency). This
iz the alloted frequency of the transmitter. I simple words, # 1 the carmer froguency on which
a station is gHowed 1o broadeast. 13}

34 MATHEMATICAL EXPRESSHON FOR FM WAVE

The unmodulaied carner s given by e = AsinZadt

The modudating signal frequency s given by e, = Bain 2ufat

b

The modulsted carvier frequeney £ swings around the resting fequency £, thus,

7 = v Af L Sin Znfni
Henee, eguation for the frequency modulated wave beoomes
2 = Asiuzwft o Asin 2n (0 AF Bulnf, i)
< Asin (2, v B fn cos Dt 0
= Asin {Znf, v wf Cox Zafay 3]

Where my calied the modulation tndex is given as

myy = freguency deviation &5

mshuiation frequeney Fiis
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3,42 AMALYSIS OF THE TRANSMITTER

The FM transmitd

crations pf all

direct fregquency modulators are bmend o sh

Apenereseresemneee Prggyuiangy ds

o 2R3 B f

Sntulatiog

bgnad C .
: Y arighile restvtance § Crncittaior

Fig, 319 Block dlagrem of divect frogueney motuiators

o

& vireuit whose reactance, penerelly capaciiive. ven be controlied by shee modulating

sgnal is connected in paratied

with the frequency determining type cireatt Lo~ £ of the

oarillator, A preset resistoy from the outpd of the tone generstor 18 used o vary the modu shation

indes. This varies the amplitude of the modulating sigoal produced iy the tone gonerator and

wence the frequency devistion, Whm the modulating sigrad voliage s ozero, the

jood

capagiinnos Up of the varable - reactance ciroul is such that the cscilfation freguency is equal

5 the unmodulated carvier fregueney.
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When the modulating sigual is appelied, the effective capaeitanee of the reactive cireult witl be

varied and thus in turn, will equeney modulate vhyr oauitintor

Lot Oy change by an amount 0, then

Fose, + S !

Dividing equation (1) by (i) give

Singe B << O, eguation () can be writlen using the Mocmial theorem as:

b B e L (B B e ()

O3 8 Frce

Fooation {iv) states that o | fractional inerease i Uy will prodace » fractional docrease i fOsO,
which is approxinaiely el as hawge.

Mosi direet frequency modulators are either some form of resctance froquoncy

sndulaior oF a varactor dinde mnduintor,

stor reactance modulator is e helow,

The ol of 3 iraps

capaciors Oy are the wsual biag ag decoupling components, Canacitor (5 5 a do bleoking
£ E
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componznts which is pecessary to prevent Lo shorting the do eollecior  potmatial of b

grownd industor Ly is a radio frequency choks
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Fig 336 Transicter reacinncs mahdator

The cirewit 1 fowing in Oy and Ry i

The voliags developed ncross By is iy and 5o the collector voltage of ransistor Ty s

The admitiance ratn of the clrondt is the r a3 Y o or

Youb = g Yoepsls

i -4 "\“{ 7»’{:

Thus the cirenit acts as the reactance of 8 copacitor whose value i a B O Prequoney
modulation of the peeillaror fregueny requires that the effective capacitance of the owroull be

varied by the modulatiog signel. Since the capacitavce 15 directly proportionsl to the mutual

noduiating signal o the base of

conductance of the transisior, i san be varied by sppriyving the &

e 4

T, The mmpedance shumted aovoss fhe pecillator tuned cirewit by the modulator will have
esistive component alse, and this will fead o umen miegd amplitude moedolation of the

garitialor




{Mien this amplitede modolation s small and can be tolermed. 151 cannot, 2 HinHer ia

used 1o remove the amphinede variation,

The Fh base reactance modudntion used o this cirouir deslpn is shown below in g

323
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Fig 3.21 P base vesclanee mudulator
The transmitier s an npn teasistor connected in the common base (OB mode the OB

contipuration oifors the best high froqueney responsel. bn the common base mode, miller effeg

b

«

ia eliminated and the large UF copscitance 1o no fonger part of the ontpet turoed cironlt Hle &

1 the comunon emiier ii S mods,

«

Yith no modulating signal, the AL eguiva

o pac

3 the CFF siage is aa deputed below m
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vEy oA
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Fig, 327 Tuned collociny stage




‘o fonms parts of the U - B feedback eapaoiiancy shunied by o Spfoxtornal capaciiance, and

o forms part of the capaciance of e tuned collecinn siage.

When 2 mesdulating spnal & apphied to the hase of TR, £ s elfectively magnified by o
facior g?&r:,&;‘:«aw?_.iazena?. 1o the condoctance of the translsty, This chonge in U b translated 10 4
change n oscillsior frequeney sinee Cu s nnw effbelively part of the Beguency determining

netwnrk as shown below in fig. 3,23

Che -

Fig, L33 Yuned vollector stage eoupled with g freqpwncy detormining netwark

The tramsistor modedator i3 bailt around o opn U901 transizior,

For groamplifier in the U8 moske, the base tormunal iz assumed clamped 8t OV by the

barge base -earth vapacHance, The outpubtuned clroull 1 in the collector base unction and a

pf collector to emitier copacitance provides coupling of RY energy (o mistain oseiffation.

Yarying Vmode varies O owhich in tors varies £ since B s pard of the ouiput tuned

Cireuit.




3 4.3 DETERMINING THE MODBULATIHN IHDEX.

desiation: take phave deponds

[
g
b
0
:
=
=
o
W
v
2
5
o~

The rate at which frequency shifts { {ufsn o led froguency

Vi, then the dulated

om the stpaal frequeney. I for inmance the modulating signl

ey wive wilh swing botween e mansinenm fregquency and iowedt frequeny 1000 times per

sppond.

From the aforemengioned, #can e deduond that! the smount of frequenoy devialion {o7

nesey of the awdie sigial. The Jouder ihe

v)}

<l nr variation} depes nda o the anpliiode ¢ foath

viee versa Ao the rate of freguency © feyiation

st the preater the frequensy deviation aml vice

depersis on the sigaal Fragquency.

The madulation ndox, mf given by the raii
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The mean {snmodulated) oo thation frequenny of the ose diator svas determined as

3 VerY IR

sl and sinee v single TR tome sdilates its base reactance capaciler
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copmed. The medulating stgpal wirg 2.

tandewidth of theoretioally & 3 Haz
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35 THE OUTPUT

The cireuit is designed fo give a v — way outpel consisting of a speaker (or siren) and ap

antennz The speaker makes s loud notse as soon as the alarm s tiggered either in the latl
r unlatehed mode. The purpose of the epeaboy 15 1o alert neighbonrs or person in the vicinity
about the prosence of an intreder or barglar. In this svay, help san be soliciiod from neighbours

wore the burglar awsy. The speeker, which has an hmpedanee of

OF oVeS By SOIME 0aRes

Zoduns.s @ driven by the ontput (pin 33 of the tone generator (3535 Umerd as shows below in Hg,
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T arcesamarey i g ¥
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Fig. 324 An 8 ohwe speaker drives by the npdpet from the fooe geaerainy

E

The outpsd from the tone penersior 35 an sstable mwitivibeator 15 pogsed through o 1DRA2
fardter, The JORE resistw provided 8 bagse biog for the TIP3 transision, which sevves
amphify the signal that drives the speaker. The result 9 2 loud sound oseilfating of a freguency

af 1Kz




The speaker g

frequency smplifier

from the transmutter 110 space.

An anienna iy 2 structure that s ge

. ; R .
wires, aegd B convest ugh Froquey

ned to provide an effective oo

IS %iﬂ.{\ AL i"' 5: 1;.;-“.

et
i)}:{.v\ H

wavelength & s calonlated as;

radintion of a sigeal, the madmun lomgh of an antenna is

o ihe length of the antenna used in the et is calvaiated o be

.
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fint of the cireuit s

enng o the ansmil

The dmgram sh whving the connection of the

Fig 3.0% Coppliny of the ontenna 18 ¢he tramsmitivy

The cutput from the

ssdudation ndex. The 100KS resisior wovides g base |

The tank civoud

B

consisis of a U901 wansisior cownested in common basy contiguration,

wacior form an

comprising of a parailel combingiion of Lo a Pipf capacitor and 2 variabde o
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CHAPTER FOUR
CONBUTRUCTION AND TESTING
4.1 CONSTRUCTION
The project = enclosed in g well orafted tile casing 3 Has an eastly romovable top for
25y 8055 0 the chrault components.
The unit is carefolly consiructed amd housed in tues {3} compartments viz,

i The transformsr section

i The battery charging section

3t The printed ciizuit board section in which the circuit components sre connected,

I coder 1o facilitale constraction, the project was first construcied on s bread hoard, This
helps to facilitate vasy troubleshouing of the circult. Also this ensures that all faolts detected
are corrested before the conponents are finally soldered together on 3 printed cloult board
{peby. This is very important fo prevest nwltiple soldeviog and de-scldering of cireuit
components from the ;;‘{ﬂérsiz-:fa‘i cironit board {peby in the event of fanlt detection as wel as
protedt the componenis from damage.

Carg was exercised when handling components pastionlarly the sensitive ones {such a5 109
1r avoid damage doe 10 stalivg,

Cosnponents such as, diodes, eleotrolviic capsciiors and transistors wers Connected
properdy with respect to thelr polanities to avold damage or son-fonstionality. The components
wore well spacpd during connpotion for easy access to faully componemds in addition 1o
providing esse in faull racing. Proper spacing aleo helps to cheok capacitive build up hetween
components when they gre connected in close prowimity. AL least 15 - 20 seconds s allowed
hetween foints i order to prevent the bullding up of beat which may destroy the componsnis.

4
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Afer soidering, the loads wer rrimmesdt with a sniper. Abso during deflecting { {de-soldering) &
cinall hrish was need to dislodge siubborn glube of fhic
The LDR is enclosed in a hollow caging to remove of olte ambient tight sources which

wit A toggle awitch i used 1 pimtic # reed switch

can disrupt noral speration of the &
operating on 2 normelly clossd condition. The alarm i3 triggered onos the swits iy opened.

Al 5 mode sefect/reset switch toggles the circutl pper ation betwesn the atched and unlatched
mode,

The cirouit is a0 powered as well as do powered. When the cironit is ze powersd, the do
supply is imterrupted. However, 25 s00R 85 8¢ power 13 oul off, do gperation lakes over
immediately. 8o the do supply provided by the Vavolte hattery {7 Ov hatierios) serves 4% an
independent power source/back up for the ac aperation. This is particnlarty imporiant 1o ensure
centinuons powering of the cirouit in the ovent of ac power (il or i the svent of an intrudes
disconnecting the source of ac supply fromy the mains. The ao supply 19 sddition to powenng
the circuit, also charges the T2volts batlery ¥ e conmected in stand by mode,

4.2 TTesting

After construction, tosts wirs carried oul 10 onsUre ¢hat the cirnult operates as desigoed.
The test was first condusied in the tniched mode Lo, when the Schinitl trigger i operating o
the Bl alanm mode, Under this condition, the alanm 15 antive when the LI is itlursinated
by the light souwce OF ihe switch s in the closed gondiion. Az:‘ snon as the source of
Humsnation is obstructed oy the awitch s opened the alarm i sriggered and 2 toud semand 18
beard ._i?m{mg%z the spegker. H cmzine latehed (ocked) in iis mode even afler the source of
| uminated 15 restored or the wwitch returned to the noraally closed conditions, To deactivate

the cirouit the nnde selectireset sywiteh is pressed pwice Lo resel the gircait

R ]
()]




T the unfatched mode, when the source of itlumin ation to the LIR was bincked or the
switchy opened, the alarm sounded through the speaker only for the duration the obsiruction
rerpained, or the switch was opene e and was deactivated as soon as the source of dhmination
was rostored or the switch returned o the closed condition,

421 RESULYS

A radio receiver was peed o fune (o the sransmission frequenty 1o test the reception of
¢ho slarm. A continuous signal at a frequenty P Bz was beard clearly on an FM radio
e‘}pmﬁtiﬁg ot 2 Frequenoy of about P2H2 The signal range or rangs of vaception was put 4l
about S0m. The results obiained wire thus very saiistactony.
412 DIFFCTLTIES ENCOUNTERED

Geme of the difficultiss covountered inchided ohaining the simulation resolls oy the
civenit as some times the shulation of the chronit gave shnulation convRrgence orois. This
was later resolved by adjusting s sinmilation pararmeters oo the CAD {Compuier Alded Desipn)

pogram. Secondly, the cireuit componengs used in the CAD program were nol reatdily

svaiiaide gt the stoses.
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CHAPTER FIVE
CONCLURION AND RECOMMENDATION

5.1 CONCLUSHIN

The project was desgued 10 trammil alent or alarm sigm?é via vadin wave using the
Bight dependent vesistor {LDR) aml & wagnetic reed swiich as the sensors £ detectors. i sought
to provide an efficient and effective means of orime deteotion az well as providing & means of
sapid response fo curtall orime. The wirk reiterates the fact that orimes gre better handled if
they can be preventod or wipped o the bud before they are committed. The reslis obtained
were yvery sstisictory.
52 BRECOMMENDATHIN

This reat and postable device will be very uselid o bomes as g bingd of burglar or
securtly alert system (o indicate the preseuce of ap intruder. I provides 2 meaus by which a
house pwoer can beep abreast of the scourity sifustion a1 s boms wiile prosen or gway fom
b,

Insdpatries witl find i usefil in monitoring certain production parameters. It will also
enzhie seourity outfits 1o monitor restricted areas and indicate the presence of any unanthorized
person{sy g high voltage fransniasion arers of perimeter feoves,

However, there i st room for improvement. Aveas for enhanced performance

i. Incorporating a counter in the uulstched mode of the cironit for counting the
number troes 2 door has been opened o in industries for counting the suntber of

Henis .. bottles in g boitling plant that bes passed through a partionlar point.

0




iy modifying the sonsor i it the particutar apphication, i can be adapisd in
industiies fo monitor changos i puramelsrs e fsmperalne. pressure, Hgit
intensity apd o nob {*' “wi%f}ﬂ;!zf? whern cuch paran b ars TIERE abworve ¢ dre op helow
aoveptable tovels

A mster dinler funchion can b ncorporaied into the design b0 @ omatically dist 2
ocation of A 581 e utility e.g Hre st stioy i the case of & fige outhreak, This it
complosent the functions © of the speaker and the antenna OIS

By i seorporaling 3 smierooomrotisr o the d fesign # 1ot of dpdicated functions oay

e performed for instance, tuning Oft @ 5P cinkler, shutting o7 locking all doors,

sasping on alf the lights angd many Y
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Appendix
PARY OF {OMPOMNENTE UBED
The following components wers emploved trcthe construstion of the project
RESISTORS
tHhoohm (x4}
10k ohm {25}
Variable 30k ol {24}
2k obm (2}
Hx ohn
¥ ohm
20k ohm
47k vihun

100k olem

47 ohm
ight depesdent rosistors (LDR)

CAPACITORS




ZEAIGISGR pnp
THF 3k npn power Iransistoy
QTHERS

. .
EAEAY LA

perg

Yrckasdots - T aarns of 7

S

Radio freguensy choke

o

240, 12v yransformer

LAY 37T Admstable voltage regulator

Togale switches {3}

bt speakers

fv fend ~acid batteries {2}
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