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or 4 vary long vear, the use of intruder alarms to protect an area has beoome widespresd in
sdustsial, commercial and prIvate uses,

its design and construction has also increased o sephistication and style, This project - wark is

N
4 &

o

ased o the widespread use of alarm / siren 1o detect an intruder. This was achieved by using
table current,
; ¥

anal processing which forms part of the detecting cirvuil s made up of the puiss amplifier

b

erier, the comparator, fip-flop and the asrable ritivibrator, all of this made it possible for

k4

he system 1o derect an intreder inatantly and gecurately,

i
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CHAPTER ONE

INTRODUCTION

fhough there exiats varous forms of alarm svstem, this desiyn - Awte - Alarm - Siren - has the

pigue advantage of being able 1o perceive an intrusion by triggering an alanm systers 0w its own.
The stron aspect of it meorporates 2 mnlt- functionad virouit Yo enhance the gasy defection of an

tricden.

he cireuit was therefore designed as g muidtt - purpose movemant defector capable of i

the basis of all types of intrpder alarm and avtomatic controliers.

The putput of the devics §s a set of Integrated Cirenits (I08) which pperate 43 500n 44 an objse

%
L
3.
o
Ly
&
3
"V
.w.
s
l »
et
('m')
£
MP
C‘"

used to control g wide variety of system such as automatio

For the purpose of dus project, the output is used to drve an alarse circiu. And the overgll ciroult

o~

veneraes force Beld of high - intenslly sound inside car, painfil enough 1o discourage thief from

bR
t

entering such can after tripping alanm switch by opening dour.

The circuit below produces sguarg -~ wave output that sweeps op and down i frequancy.
fodulation is provided by trigngular wave form generated by petentiomergr P1, Diode D, and

Capacitor €3




fowever, in situation or environment whereby sweep - frequency siven s not allowed o is prohibised,

can be rpmoved to produce legal tan - tone sound.

FiG Lh: SWEEP - FREQUERCY GENERATOR

THE BLOUK BIAGRAM

| AR vedt de

i Trsnsforaeey oo

- AT dagus
248 v

Bwsglay
52 vge I alass

Lragratatesdy

wnly

FIG 1.1 BLOUK ARBANGEMENT QF THE CIRCUTY

CONTROL UNYT
w 'bram’ behund any burglar alarm is the control unit, This is the type of central eguipment cabing

which ail other sub - systems of the burglar alarm systems are connscted.




The control unit provides power 1o 8l active devices and contains all the switohi g functions
s device which perform sl the intended operations of the wstern, The

control umt containg switches for siencing andible signals, set- reset glarm conditions &1 cetera,

There are some basic covomon feature of all control unit regardless of type. Each has = primary

power supply and most have some sort of emergency power supply as engine - driven generators or
batery supplies. They have one or more intiating device circuit 1o which the detectors and manus!
boxes are conngeied, and also ong or more mitiating device cirouns, to which the evacuaiion signals

sirens and 50 on are connected,

trol units can employ 1wo distingd tvpes of agidhible signals. These are:

ALABRM SIGNALS Given when a burglan is detected (bells or siren throughout

bulding, car inareas of jpopardy),

14 TROUBLE SIGNALS.- iven when a mal - funetion occurs in any oritical clroult of

the control unit,

LITERATURE REVIEW
: basiz function of security system is 1o detect, as fast as possible, an un-authorized eniry o 2

£

ed grea,

Further more, the ideal security system should also be difficult to by-pass or over-ride, must be highly
rehiable and operaies under adverse conditions such as, should not be sublect 1o false alarming.

/

ecurtly alarm system, there are two basic categories space (volumetricydetection and perimetar

=3

detection.

SPACE DETECTION .- This s device which can deiect an intrusion in volumetric {thrse-
dimnensional} space. In opegration, 3 space intrusion detecior generates an energy Geld in all divection.
When this snevyy is distributed such as by the entry of human being, 2 signal is initlated which triggers
the alarms Obviously, space intrusion detector i1 very difficuli to JAM because one must pass through

its energy figld 1o gal ar the device.

oA
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o swiiches which are stiategically looated around the pevimeter

o

example of the penmeter infrusion detector is the popular maynetic switch which can be mounied in

winsdow,

any door or

e consists of two preces- g magnet and a reed or slide seitoh usus

closed posttion. When the magnet 1 moved gway from the switeh as 2 resulr of the

ned, the switch opens up, {riggening an adam.

Most perbmeter detectors work on this basic swite

apphications,

Another tvpe of perimeter switeh 18 2 st or ribbon which 3 laid around or gt the ¢

poant of

the area o be protected. The mat s constructed i such 2 way that before any by

protected premises, he

(‘5‘
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step on the matl and  anvons stepping on i will close an elecirioa

comiact; thereby g

"

nther comnon foum of penmetsr defection

yecich a conductive thin foil

ed 1o mhass. When the glass i broken, the foil opens un the oirouit, thereby ing the alarm,

vz of perimeter detection consist of 2 ught beam emp

fiht source

erever the ey shrough it an glarm oirouit

A

nother type of 1 This device bas adpistable oo

clases when vibrai et ong erimetsr switehes are very use
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m protecting roofs, walls, car doors or panels where the intruder ni

grry other vibrating equipment to gailn enirance.

fr can be noted that this perimeter detectors, though taking various forms, bave ong thing in ¢

i that they protect the cireamfurence of an area.

SMorgover, 88 most intruders know, g perimergr tvpe of detector {though mosthy used and wery
cormon can be easily Mlumped”. Such lumping 13 accomplished merely by paraileling the electrical

connection prinr o bregking i, This, by putting & jumpser wire across 2 normally closed mugnetic

. - P4 h
aory; ihe offecy

switch prior to eniry {this naght be done by sawing a hole thy

magnetic switch can completely be defeated by electrically shunioy it cut.

s

.

Mormeaily, dlectrically opened perimeter deteciors (e circuils gre closed upon intrusion) are even

more easiiy defeated by simply cutting the wires connecting thewm Consequenily, such de

ces oiler

fess and ess proecnon with regard 10 the provention of robbery and un-authonized entry, if and only

it the detecter’s switches gre within the reach of the intruders, oiberwise it becomes difficult to ump.

Furthermore, since pernmeter detectors voust be mterconnected into wived syster, thelr installation

cost, especisily i many such devices are used, tends 10 become very fugh. For these reasons and many
miore, steps, mats, window o and trp wires have diminshed and their usage has, 10 3 degree, been

superceeded by the emploviment of space nstruction delectors

'n "

sotection. perimeter detector {especially that of vibration whenever the var i3

Howsever, i car

"T

e

wonched prior 1o intrusion) is wost widely used and very effioent.

For this obvicus advaniage, | have chosan to design an alarm siven to preven all fonms o

mtrusion,







The firar NESSS thmer (M1} in the figwred l gensraies o bipolar rectangular wavelorm,

consequently forming the ON and OFF durgtions which are determined by the wlangular

wavetorm generated by the frequency determining nebwork,

This network comprises resistors K, and B, and a capaciior €

[33

,

.15 charged up throngh R, and Ry, 1o the applied voliage Yoo and then discharged via R, o

13 through it's pin7. The discharge wiggers I into action,

The negative going end of the bipolar reciangy 1 s output through i's

sinn 3 and fed into the potentinmeter (P This P1 serves as sweep control or voltage level

\r\»\;;«z)

The diode D31 iz a siicon rectifier rated 1A at SOvolts PIV {Peak inverse voltage) This is
positioned thus (in the reversed form) to prevent the positive going end of the bipolar rectangular

waveform from emenng 1072

Capacitors ©1 and O3 serve ss low-pass filters 1o remove any bigh frequency signal which may
be developed in the system doe 1o Instability, since this can cause distortion 1o the overall system
function. However, 03 is removed from the circult, sweeping of the frequency i3 cancelled,
thereby producing lagal two- 1one sound.

va singilar way P1 DY and O3 are used (o gengrates triangular wave which s used 1o medulate

he frequency of ICT The modulated wave s fed into I02 via #'s pind (voliage control pim}
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eraticn of the i

wilar 1o thar of i in the cre

AT zli’:«.’}'?"ﬁ {

capzcitor U4 form the frequency detenmining nepwork,

When {4 i3 charged up via K3, R4 and D3 o the applied voliage Voo, it discharges via pin 7

sgh diode D4 and resistor Rd nto 102, and consequentily, triggers it

The outpud wave 18 also a bipolar rectangular wave with OM and OFF durations gs modulated by

the iriangular wavelorm that was fed ino it

The cutpot of 102 i fed into a medium power tow frequency sioon PNP transistor { that i, an

s

andio amplifier and switching transistor up 1o 1A) The transisior amplifies the signals entering
Bt i vin a potentioneter, P2, which acts as the biasing resistor as well as 10 controf the sound

fevel of the system's audio putput.

A dinde D7 is connected with the loudspeaker so as to olip- of the end of the bipolar saveforms
which are fed into the tansistor, thus making the ouiput wavelorm g unipolar rectengular wave.

ainged 50 as to achivve 2

perfect reciangular wave; singe the ON- state of one 10 conumutates the other, and the OFF-

Consequently, © produces a clewr | distinetive and audible two- tone sivey signals which are free

from overtapping o inderference of eavh oth

* 32 -4 gre general purose silicon diodes

10




BAMCINTERNAL PRINCIPLE OF NESSS TIMER

sefull S-pin 1D provides monostable or asigble operation with mintmum of exsersl

¥

componants e.g the astable configurstion reguires only one capaciior and two resistors. The full

ot of the NESSS tmer 18 rather complex but s worth considering in the block diagram form

of figure 2.2, 1 oonsist essontislly of s resistive bias chaln, two coroparaiors, a set - reset bistable

et
a switching transisior and an inverting owipot buffer. A bias cham consisting of three equal valued

resistons (), mskes use of a very important property of IC components. The three equal resistors

-
v

iy the Gmer cleciut generate reftence voltages 2v/3 and /3 from the supply voliage ()

L
(o]
port
.
=
~
o0
ey
34
o
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Do d
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prepsetive of the supply volisge, temperature and absoluzg value of

B(; 33538 ‘i’&{&k (A}’«H(g!’ﬁ?i? FOR &w 'i ﬁELE

I astable opraticon, external resistors B and RE charge and discharge the externgl capacitor C2
conditional upon the siate of the inernal switching transistor TRE Two comparstors (CP 1 and
P2y compare the capacitor voltage with the blas chain refrence and provide SET and RES

mphies 10 # histable or fiip -Bop (FF 1y whose outpu (X3 in turn determines wheather TR1 15 ON

or OFF . The outpet of the bistable les bufter 1o give a low inpedance cirowt output.

Eos
oY




e operation of the circuit bes deseribed from the seite

3, the invertiing COmpariio

a Vhen the supply vohliage (+V ) is first appiied since ¥

‘

splies a logic 1 RESET level 1o the bistable while the SET outpun of the now -

inverting comparsier (CP2y s at logic . The cutput X s of the bistabde in s RESET

state 5 at logie 0, holding TR OFF and, inverted by the hutter, gives an oulput vollags

{ the approximatelly +%.

The capaciter charges towards the aliming potsntial of +% with g tirne ponsiant C {RFHR )

Fig 2.53a}

Wien Yo reaches the ¥/3 reference for OPL the RESET signal is removed end €

continues charging while the 3ET signal and X remams &l fogic O and the ouiput stay

<

When Ve reaches the 2v/3 reference for £P2, the histable s SET , X switches 1o {ogic

1 oand mwrns TR ON,

O Wow discharges (homediately ramov ing the SET snal) Vfowards earth with & time

constant OR2. The sirenit output is now at approximarely 0V, Fig 2.3 (o},

When capacitor (2 has discherged to Vi3 the RESET signal is apphisd and X swiches

w0 dogic O urming TR, OFF The circuit output switches 1o V. Fig 2.3{d)

¥ charging and discharging capacitor C2 repeats giving & rectangular output wave form

SN T O 1

,

whose part perieds (4, and ) are now calonlated thus.

)

der the charging period {dyin fig 2

par iy
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REGULATED POWER
SUPPLY UNIE

CHAPTER THREE
THE CIRCULT BIAGRAM

. reppled voltage

FHG 3.3
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THE DESIGN

N STAGE Y

o

o+ R, and B, be of ratip 320 having in mind 2 refstively shorter "discharge” time when

........

Fig 5,22 Actable Ml tmﬁrgwr 00 Vsl

.

To obtain value for (., the free running frequency &, for 10T is assumed 10 be | Herz. For an astable

7

mode 555 timer, the frequency Fis given by

Fe 106930, (R, + 2R, where £ is in Hertz (He), € in farad (¥},

P
P

¥ £

Therefire frequsny |

e i s Oy (R, 2R

i
13

- 17106935510 ¥ (18000 +240 000}

&

o1 1188 Hert, frequency at which

-~

WO operaies,




o~

HIGH) for 101 can be obiained from

"charge” e {Dutput

N
Lot

2, and K, to charge up € to the apphied voliage

Again, for * discharge” period { output LOW) for I

S
L
oem

Hence, 1, = 0.693 { Sx10 *{ 18000 + 1200

011}

Py

hepce 1 =] {5}

1% STAGEZ
ir arder 10 be able to set the frequengy, the resistor B, is achieved by caloulation and then

combined with o variable resistar {Le potentiometer of 10 k3




o {fins

] : .
Bovpsp pnired I

Fhg 3.0 Fregusucy 2pdutsskn 3ink

STALGES 3

Resistors B, and R, are selected 08 caticn 1.1, having in mind an equal "outpud HIGH" and

i %y

“putput LU as the capul wavaform of 12,

LG 3.4: ASTABLE MUTLIVIBRATOR (ICD UNIT

ihe fres running frequensy for 10T, 11, 8 assumed 1o be 380Henz,

f, = Vi, (€, (R + R {6}

= 2iw M F
, 2 SR o

. wryr 87 £y




& 84H, frequency gt which 102 operates

= g [C AR, + BT

£y GOy L A S AR Favs e Tt
603027 « WV {STO0 + 370

" ; ewey Lol

= P738044 « 1 sens

g et 22 oy g R 4
SR K D22 N TR N BT00 = DRSSO X 107 qee

= 03 869027 msecs (OUTPUT LOW)

= § T3R0A4 X BREB0I2 K 107

SR,

STAGE 4

BC

160 is & medium powsr low frequency silicon iransisiol

i is an awdio amplifier and switching up 1o 1A

: A &g
~~~~~~~~~~ ® Foms

s
Spond Loved

FHE 5.5 AUDIKE AMPLIFER UNYY

B

e’







CHAPTER FOUR

CONFTRUCTION AND TESTING

CONSTRUCTION:-
Sinee the ivoudt i fgured 1 is more useful in 2 compacs form, the method for building it will be

1 Y

thiscussed first The circuit was Hrst set up on 3 bread - board {figure 4. 3(C)) on 2 temporary basis.

ftwas later ransfered 1o Verobogrd The dlagram of g sheet of Verpboard with a fow components
soldered o it is shown i fgures 4. 1(a) and (b)Y below. The legs of cach component are pus
through the boles w the 1op of the Verobeard and are solidered into copper strips which are on the
reversed side of the Veroboard. The sopper stiips run-in rows so that all the components’ leg of 2
partdcidar row are joined together.

Obviously, it was worked ot very carefilly where 1o put components or where their legs are
nserted; since this is guite Jifficult.

ir the Veroboard used the distance between the holes 18 3 & (0. 15m). The figures 4 1{b) below
shonws g side view of the components soldered on the Verchoard and how they are mounted, They
arg only 4 fes millimeters above board, and may be standing upright or Iving down. The components
are pushed throngh from the top and carefilly soldered undernoath, and then wxcess wires are cut off
The wares are vemoved with wire - culler, as closs to the Yerobogrd as possible

For transisior and diodes, which might be sasily damagesd by heat from the soldering wron, the

sl E

)

conmponens were mounted sbout lom gbove the Varoboard.

Goldered

$59 ) iy ' i
A& vese boryd sharwing Seldering yechuigues ) s

Soidsrsd b 20 vETS Bpsrd
' Fig, 4.1 VERQ BOARD/BREAD BOARD




LARTY OF COMPONENTS FOR THE AUTG - ALARDM /RIREN

Hesistor: 37683 e in maamber
FARL one i number
P20k one i number
?(}i@ﬁiiﬁ:ﬂ@i@;’: BO00 One ir_z augmber
ki one in number
Capagcitors: (.22 uf oae in number
{polarized) Suf one i ausber

[ 18T
[Ryed]

one in ny

100 one i number

Diodes Dye-gpeial silicon vecuifier diode rated 1A of
Y {i %Y -~ one i number
Dbl one i runaber each

MNERES Timer 100 £ 13 110 m'w

PNE type Transis stoy {BLi6) one m rnber
% 5, 3;,%{35:& gacioan
8% Indspesker ot i number

The Verchoard upon which the components were 3 ndv o was suspended on an nsulated holder i

the box/housing containgr

i~

phate opened 10 9

oo
e
S
<
*

Box grrangement that was used for the project with its botiom the cirouil lmyout

R

is show i fgure 4.2 below,

................ -SOUND LEVEL COVTRDL

BOOR HINGE
--------------------- WOOLEN BN

» CAGUDBSPFRAKER

L WHITE FORMIA

V8 o B M PV msew ol tanc vt B ches panad ol b B sn e xren o



CHOME OF 3 WD EN HOLSING /B Phywoil 0asing wak

5 compared 10 metsl casing.
cvered oF Wi rapped wath whits formisa. Eynstic was apg shed both on the Gy
wrhy side of the farmica. Afler aboul 1WE hours, the hor was wrapped

sth the forotics 105 VLY paretul way,

The white rmics SeTves 88 papys- vefientor and thereby keeping ihe iuside of the box to b, this is OnE
ot the advaniages of wooden CAST VT sneral one. The joins O F thg phywood Were frraby ganmed
L riake the box very SEOTE sl solid, and 1o protedt the components that ihe phywood 18 ertasiing.

PROBLEMS ENCOUNTERED AND SOLUTIONS

g WHES 10 Ck,’usfui’f 3

Nuitipdizasion of Gaubts jn stagls Were aveided by testiog every S1E6 Thi

St to the particular SRg6 conuerned.

4y o C?”}S,t,i

omponent valnes wett sed to avoid sySIents hort life span.

Claetrotytic CAPRCHOE 5 polarity was 3 taken o consideratinn before £O7 anection was done 10

LW

prevent he pomponent from heing damaged .
“ihe ey on

iy proper solds

wioise dug 10 soldered joanis wete oberved and LOTENs

o

the V eroboard.

s much g3 practicsbie, Al dry-joints wile ca-soldered.
Fransictors, CapRoItoTs and aiher ComMpnents WetE rested eotation i the vent of ciroult

alfneior

44 TESTING
The prifect was te rad when 18 Y0 - IS outhet plug was iserted o a sagles -phase 13AMPS socket

autiets. The switch swas presse L to O position

The siven was foft n #8 operaling mode a5 the switch was fept in the N pos ion for a few punuies
s test the reliability of the project, This was cateutated, ugng ¥ fadi-Tres Analysis, 10 he Minety-rs

peroent {5595
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the sw&ri Cavd stare with €2 discharged (Yo ()

3

The opevation of the circuis best described from

3 When the supply voltage (+V)Y i first applied since Vo0, the nverting comparator
(CP1 ) applies a logie | RESET level 1o the bistable while the SET output of the non -
wverting comparator (0P2Y s at fogle & The canput X §s of the bistable in its RESET
stare is af fogic U, holding TR OFF and, inverted by the buffer, gives an output voltags
of the approdmatelly +V.

The capacitor charges towards the aiming potential of +V with 1 time constent T (R4}

Fig B3ia)

b} When Vo reaches the V73 refersnce for P the RESET signal is removed and O
continues charging while the SET signal and X remains at logic 0 and the ouipul stay

ab oW Fig BA(hy

o} When Ve reaches the 2073 reference for URZ, the bistable is SET, X switches o logic
band rurps TRY OMN,

{ Now discharges fimmediately removing the SET signal) towards garth with 2 time

&
(w

v"i
r-o

w CR2. The circult output is now at approsimately OV, Fig .3 {0},

d3 When caproitor 02 has disvharged to V/3 the BEXET signal is apphed and X switches

tecfogic © mrning TR, OFF. The ciroult output switches to +V. Fig £3(d).

ii e oyele of charging and discharging capacitor C2 repents giving a rectangular antput wave forg
& Sar A

v 4

.a*-:ff:.ﬁ/, the cvels of chaveing and discharvaeing capacivor 04 slesn vepeats

-

Emil

wiving hinolar a vectangulay oulpul wave Form,

satyes fn o bineaf

The diode N2 which 45 comoscted with the lowod speghag

Tlaes

the end of the hipolar wave forms which are fad ioto the trar

making the ocuitpul wave form a unipolar rectangulay wavs,
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LHDATION

nf an Auto- AR sivon Sysie, like any other

2

b profect, e ust of asreble pivouit was sraployed 10 generaie the alarm. And the
s o5f automatic controilrs. 5. 1t can be used 10 comtrol a wide vanety O

iy by, fApe-rel it

chamistn, room Hghting, alar

B pas

BRI

and video cameras.
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