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ABSTRACY

o

This work desoribes a house burglay Alarm which 18 2 clrcult desigued basivs aily for the
sitegtion where inunediste polnts such as architectural desizms and fittings could be 2
wrgeted ey point into o buildisg beside the must entry/extt door, If any of h
windows, architectural glass designs or donr s opened while the system 15 enabled, the
ivowit will trip. When the alerm is tipped, the LED Hght corresponding 1o the broken
print goes ofF and the buzeer gives a continuous beep. In the vase where the house owner

or unintentionatly trips the alarm a reset button could be pushed within a specific time.
\/

This switches off the LED, indicating that the slams has hesn reset,

iy
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CHAPTER ONE
INTROBTION
11 GEMNERAL INTRODUCTION

Intrusion or burglar al

1g Biave boen in oxistence for over 360 vears [1] They
were earlior seen 4 orude and insffective mechanical desions. Such devices are Found

in elpoironic fonm day. A sysiem of sensors s connected o a control unit, which in

frn connedts o o means for annvameing the alenm, hopefully 1o elivit some response.

are dedicaty

w0 ome mission: others handle five, inprusion. and safeyy

alarms simuBancousty, Nophistication ranges from gmall, selfcontained nnisemakers,

wr complicated, wmitbroned digial systoms with color-coded compuier montior

cutputs. Many of these concepts also apply © portable slarms for protecting cars,
inpks or other vehicles and their contents e, "oar alarms™) Bargler alaras s

sometimes referved 1o as alar svstoms fo manner of complenity,

The proioey is sl about a domestic intrusion alaom system that possesses four

3N

e preroeswitches o sennors,

PIEss

\
-
i
=
Py
B
N
i~
ot
%
-
i
povs

Each sensiy con be situsted af contact poing of ¢ door or window
or off in accordance with the sate of the targeis, Sensors or seilches provide
inforraation which is clectrovdeaily manipulated o trigger on 2 security alarm, The

desion embodies g special semsor, out of the fowr, for application o a main eniraws,

o a door for its private aceess. The renudning threr sensors can be placed at any

e

ather entrances ke windows or other archiectural designs. The simple device is guite

of great impurtanee 10 home securily,

thevefore, the imvalved

The projest is aimed ot g reasonad

plecironic componenis are guite cheap, compact




and readily available., These leading advamages coupled with intonse information

oy

he related components, cass the course of work,

foys
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.2 THE SCOPE OF THE PROJECY
The project 1s all aboul a domestic alarm system for d-points pressure sensor

syatery, The design holds o manuad ala

simplicity and coonomic,

1.3 AIM AND OBIECTIVE
The main objective of this projet is to desipn and construct an alarm system
using micro-switches as intnasion detectors 0 wigger on an alarm. The moject is

gimed 3t providing o seourity alanm svsiorn to protoed users against thisves and

o

D

insrders, and whichy belps jo pinepointiog exact point(sy of inmsion hence reduring

the thpe spent in searchi Cof drusion which could give the inruder an

escapetimelonsey

14 METHODOLOGY
As earlier explained, the design is based on four pressure micrp-sediches g5

fuput sensors. They provide o high logical lovel signal as intrusion and otherwise

normsl st oh is regnired o hold the summed signal from the sensors

abingether. This leading device wiggers on an alarm clrcuin, A resst hution is gsed for

getting the alany off

fnn additinn, the imegrated vireul coanplementary metal oxide

sericonducior {OMOS) tvpe, The logic olass of these ICs provide suitable

4
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st, and wide voltage supply, The

chavacteristic such as low power consu




isteprmed Ciouits are placed under the CMOS 4000 serdes. This lopik

«a holds
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o

s
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numerous funetions for almost gny logie design.

¥:2

LA MOTIVATION
The bigh rate of burglar cvime which does not spare oven the comunon man is
quite alarming, Desires to see this reduced o Hs barest minbrown and ghve the

COHYEHL INAD SOINT S {"’ﬁ serves as motivation.

Farthermore, the drive io reduce the buge resources spent on importing similar
and miore expensive products Trom without the country, thereby enhancing our foreign

reserves, present 8 strong motivation in the execution of this project,

el




CHAPTER TWD

LITERATURE REVIEW / THEQRITICAL BACKGROUND

20 LITERATURE REVIEW

Adavm iy defined o3 o siate of four or he ightened ankiety and comes from old
Halian ol arme - all arm ~ 2 call o arms. Mature makes wide use of alarm valls, The
raucons shriek of angry birds schoes through nvery Jungle alevting of danger. In any

back garden a sialking cat can be thwarted by the sheill eries of 2 startled we rmeputier,

Humans have

the camturies gunrds

Plow horns, it hill top beacons, sent smoke signais, flashed mirg sy, Hired mmshots,
rang chured bells, shos rockets 1o alert the tribe or arpry, Little bells attached 10 g dow

that rang when i was opened, fin cans ted 1o a string across o pathway, and the Hhes

erved. Ong day, someone placed o laree bell into a metal ene Sosure andd placesd four
i 2

Jamstern hatteries inside of it with a relay and mivamted 10 the outside of
From the enclosure thery were two seis of wites, one for the door contacts and
the other for the key switch that numed the bell om and off This iechuology iy
somnonly vefered to as the “local bell’, Keeping the batieries runni Wi WS (BT Iaior
sethack to ity applivation,
This simple systery wsed the relay to monitor the door comtacts, The key
switch seas located outside, and the owner would close all of the dogrs and farm the

“

key at night. I the doors were opened with the key switch on, the

e

bwondd ring,

e
e

Llosing the door would stop the bell, only by turning the kev could one silence it The
bozal bell nses a wiving scheme that latebes the relay contact o an alarm conditon,

at the bell could be

This was very popular for 2 owhile umil people f

vanked from the wall and guickly silenced {31
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Development and discoveries through the vears in the ischnologies of

')

electronic components, ke the resistors diodes, transisiors, capacitors, ste has alsn

transiated Ito technological growih in the construction of burgler slarms. Engineers

A

had o use vacuun wbes belore the transistors. hust as the fransistor, the vacuum tube

ean switch slectricily on or off) ar amplify 8 current. Bot there were several reasons o

¥

replace the vacuum tube, I generates a lot of heat and has 2 fendeney 1o bun out

Lompared 10 the fransistor, 1t is slow, big and bulky, The invention of transisiors
me as a revolution. I was small, fast, reliable and offective, it quickly replaced the
vacuum b {41,
Henee, use of security alarms s deted back far in thme, From early available

desigrs nrecdved mochanival configurstions adapted from old mechanical alamm

Fiod

vlocks 1o those applyving highly sensitive sonsors and antomatic in aperstion

.

Traditional mechanivsl alawrm cloeks having g bell on top that rings was

adified and replaced by clectrically designed sound producers Hke burzers, sirens

and loudspeakors for seourily applications,

The development of solid-state plectronies has provided room for smaller
sdvaneed and etfociive seourity devizes. The nwst interesting advaniage of slecironic
seeurtty devipes is the pognizence of prosent day reallties, availability, reliability and

X

Clised Uontgct Alarm ofilizes the shmplest of

fow eost of instaliaton
components o give the much desired result, rendering it cost offective since
componens are readily avatiable and reliable at vepulnied vatings.

22 THEORETH AL BACKGROUKD

Sost burglar alarny systems involve g civouit loop syaten that rings a bell or

ol

[

seiivates 4 siren when 501 off. A vestral contro? o van monitor mose than one relas
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121 Avea detectors indivate an intruder’s prosoncs within the protected area and e

such echnologies as Ultmasonio transducers, passive infra-red (heat) detectors, and

microwsvy ansducers {sometows in combination within one sensor). In general,
arca sepsors detect a sudden change in the mwesurements boing iaken and Wigger at

serpe predetermimed thrashold, They are mweh more prone o false alarms than Point

sensors, often because of improper atming or ether adpasimends

2.4 ACUERS, CONTROGL AND BYPASRS CODES

Teo be useful, an tbrusion alarm system s deascibvated or reconfizured when
authorized persnonel are pressnt. Asshorization may be indicaied i any pumber of
ways, ciien with keys or posdes usesd at the controd pancl or g remote panel near an
gutry. High-security alavams way require voultiple codes, or g Angerpeint, hadge, hand-
geometry, relinal soan, enerypled response generaior, o other meany that are deemed

sutticicntly secnre Tor the parpose.

~ 3

Fatled anthorivations shonld resoll In an alarm o at legst g tmed lockout o

prevent “experimenting” with possible codes. Some systensy can be contipured o
permit desciivation of individual sensors or gronps, Others can alse be progrmmed

o bvpass o dgnore individual sensors {onve or wndtiple dmes) and leave the
remainder of the syatewm armed, This feature is wsetul for permitting o single door
be opened and closed bafor t%zfc. alarmy s armed, or to permit a person 1o leave, but
vetorn, High-end systoms allow muliple aecess codes, and may oven penmis them
he used vudy onve, o on partivular days, or ondy in combination with other usery’
codes (e, oscorted)y. In any case, g remote monitoring center should arrange an oval
code 1o be provided by an suthorized person In case of false slanms, so the monitoring

center van be assurad that a Durthor alann response s unnecessary. As with acoess

codes, there can alse be a hierarchy of oral codes, say, for furngce repaliperson 1o




enter the hilchen and basement sensor arcus but not the slver vasll in the butler’s

«

pantry. There are alse systems that permit a “duress” code to be entered and silence

o E

&

the focal alarm, but still trigger the remoto slarm 1o semmon the police o a robhery

b
S
L

Foos

2.5 PRIMUIPLE OF OPERATION

The system depends o the opening of any of the doors, windows or ary suspooied

architectural design to operate. The epening of any

2 ¥
e v

of the aforementioned points

iggers the cirenll. The cireuit i powered from the alternasing current sowrce, This

DYVERTRY PO, windows

EATE POINTS) twough 2 common menns

tothe alaon clrogdt,

Fhe switch is OFF WHEN alf the polnts are closed and OM when any of the doors is
open. When an immediate poing s opened, the alame is inunediately tumed on. This is

wndivated by the LED lghting corpsponding o that point poing off and the busrzer

gving a continuous beep, s lengih Is determined by pressing the reset bution, The

st gntry and o : stightly different mannsr. ¥ permits entryfexit withont

P

triggering an alarm i s DISABLE botton i opencd. When ENABLED and door is

W

apened, the alamn i3 mmediately tumed on. This i indicated by the LED lighting

corresponding to that point going off and the buzrer giving a continuous beep, Its

@
3
w
S\&m

femgth s determinesd by prossing the resel bution, The ser amw

k2~

reset bultons are only

conceated o the user and placed in o position only Known to the user.  In o situation
"

where an suthurized person wiintentionally trips the cirenin these fivst indications s

to alert such o porson t the need i0 push the reset button, Once the rexet bolton ix

the alarm has resst,

pushied, the LED {5 switched off to indicats 1h




 the reset bulton 13 not pressed, which begin to sound cominuously, This is prinsarily

w3 ateact the attention of seourity personnel The resed button will be placed where

i

only authorized persons van locate i The system has pot a silence button; therefore

siven conld be silenved by user t hedshe gots use 0 any LED indication golng off

signaling infrusion of either poind.




CHAPTER THREE

CIROUNY DESION ANALYSIS

i BERMON AMALYSIS

input daich
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The output from the rectifter i3
abways frue. The voliage s attributed to ripple, & signal of small component of the
AL input. The frequent way of removing the unwanted featurz Is the we of &

polarized or cleetrolytic copacitor

The peak outpast voltage of the supply travsfonmer 18 Vs
Bihere % A% Yoy BT “52 Y s 3{’;{:? “‘Sf':'mts = i Y
Yy =i 7%2
Yoo 1697V

The prak-to-peak ot of the supply is given as Ip = lae = 500mA

PR

PV the filter capaciior

Since the DO voltage is given as approsimately

working voltage must be twice ¥y Le (2 ¥16.97V) = 33941V, henee a 35V capacitor
wis chosen.
3102 VOLTAGE REGULATOR

i order to supply a steady S¥ 1o the elroult, especially to the section i piving the

laieal devices, » TEO8 regulator is ncorporated into the design.
B 2 piod o)

The TRO3 is 2 positive voltage regulator. It is mied maximum current and vollage
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3.3 COMTROL LATOH UNDY
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4 the Z-nput OF gate is connested 0 a

AMNEY mate are connecied o

 terminal, This configuration

alanm oscil
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-

serminal of the alanm lach Yuough the OR pate, instead of the expected steady high
fngicat fevel signal. The other terming! of the OR gate provides manugl reset of the
fmich through g high logical loved signal from the pressed rest bution. The wassociated

resisior 1o the Schpdtt trigper can be any valoe within TRK-1MO

34 THE ALARM UNIT

The main cormnpongnt of the alarm unis 13 the 40608 CMOS integrated clrouit,

The 40601 is a 16-Pin 4000 series OMOS ld-stage counter/oscillator/divider

ftegrated cirduit, Bois designed o generate den (103 differ

e

reny freguencics fom a
seactical high one. The oscillator can be configured both in BC and crvsial mode {81
The RO confipuration used in this worke The BO meode i commonly gsed for
different applications. Three terminals {pin 12, 11, 1) deal with the oscillstion
mmodes, Power supply range is within 318V Pin 12 of the 40808 iz normelly made
fogic & for enabling, Whenever high local level 1< applicd o tids ping all the froquency

outpols are reset o low levell In addition, its whole nutputs are buffered. This foamue

protects the inteprated circult from destruction due to statte chargs

This integrated cirouit is far better than the con Y timer i MunerHus

ways, one of which 15 the pultiple freguency onipols associated with the U608, b

the 335 timer i not capable of performing such Rmction.

3

-~ an
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For the alarr oseilistorn

Foe 10037 33 € 107 20001 ¢ 10

el

E;‘ﬁ',_::: § :; ‘: k x ;?

»

The frequeney ouingl from pin 3 s given below:
3 _ ie f &

I R WP L SN

§*§4‘~3 37 .§<g;.»§ PR 3 P f{.;él’; 5ol {},‘,\\fji 3\/\

Fmy = 0.805Hz

The frequency output of piy & is given bolow:

These pwo freguencies are reguived 1o be mixed together 1o generate an glarm
signal. The mixing i done with teeo TEL resistor . They are conneoted 1o the base of

the cutput NPN transistor as shown in the disgram below. Morsover, the alarn laich

control the 40608,
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CHAPTERFOUR
CORSTRUCTION, TESTING AND DIRCUSSION OF RESULY
4,1 CHCUHIT CONSTRUCTHIY
The fivst step i the construvtion of the project was the murchase of the needed

components and materiale, Bach part iy independently and properly tested fow any

malfinction o defect
The power cirowit was first mounted on 2 Vero boged whinh was before then

sut o proper shape 1o B e estimated size of the clrenit Tntegrated cironit sookets

weere used o protect the componzats from beat related damage that wmay socur during
soldering, {nher component such as capachiors, resbtor and diodes were ddivectly
seddered t the Vero board, The soidering operation was done 25 a8t a8 possible 1o
sviid damage of the component due to heat. Connecting wives worg extensively used
for connecting the comporent in Hne with the circult dagram. Some of these wires
were needed 1o be ghio o the buard o avold provest anwanted rmoval, Allerwards

the circull conpentinng ware properiy tesied for any wrong o orror placement, Shor

circult was guite avoided managing the involved compopents when the cirouit v

4.2 CASING CONSTRUCTHMN
The rasing was made with a plastic case which i available in the markey

tabile positions were selecled for cach part of the complele civcelt and boles wore

bored i the case fo moperly fit the oject use,
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4.3 TESTING

The testing was done sfter the whole COMPORCTIS A18 LoRNc: e 10 thely proper
poings, The device was noweyerd while the o fnpat switches or sensors wers undet
DIEssuse, simulating close state, The one of the senaor was set frec then redurned hack
to the close state. Moveover, morg of ¢ such test was performed 1o the othor sensors
even i grovps.

Sensor A was tosted to thoek the workabdhity of the corresponding disenal

and erabling micro-switches, The e alorm reset batton was tested for control over

the outpet alarm. Those Ss wens properly carried out for tree resus.

4.4 RESULT AND THSCUSEION

b+ was observed that smy Joosed or free faput sensor triggered on the alarm.
The slarm was stil] on oven when the SERS0IS 3 = returned back 1o the close stale.
The input sensor behiaved quite differently o the cthers through its relationship wilh
the input latch,

When activaied, the disensbiing m (ero-switch was enabling to put the leatding

he irgnas swviich. The alarm coid

foood

wensor i action, The other micro-swich acivaes

he off whenever the roset bulton was prasscl 58




CHAPTER FIVE

CONCLUSION, PRECAUTIONS AND RECOMMENDATIONS

1 CONCLUSION
The project demonstrated the mere apphication of log
smportance. The atributed simpliclty of the chronit comesponds o Hmited
1" design and construction. In fact, the ease of

prabienss during the course of cirouil’s
swork is attribused 1o the scquined relevant information on o olved componens.,
inseresting practical experiznoe of elootronios and #s

The prodect provided an inte

sronomis value,
sdoreover, the main sim of this project, whith By to design and constnucd an
intruder slarm aysiem using microwswitches 43 infrusion senmors and which could

trigger on op alarm was 4 SUcCEss.

PROBUEM ENCOUNTERED

i.;z
E

¢ The acguisition of related compongrds was quite a task
¢ The initial desion went through menerous modifications before anccess

it

 The access fo relevant information was guile a problem
et Components

SV 3T

* The placernent of the completed clrouit board and othar rel
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. RECOMMENDATHIN

s The ciroult could be made mmore complicsted through the applicatics of
suicrocontriiier.

s Muorg sensors could he neorporated into the syslon (0 5C0URS 1BOre poIns,

e Tach joput sensor could be connovted o a partivular fawch to hold the
information of intneion mreent after the event.

e T3tferent alarm could be use in identifving intrusion points

s The device vould be bagery powsred for pratabifity, efficiency and
flexibitisy.

e The sngbling snd dissbiing icro-switches could take other seoret

sonfigurations to inerease the chances of deteciion.
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