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ABSTRACY

The Touch Alarm SBecurly System, the purpose of the project, is (o

sither secunity placemeants. The core of the projed 15 the ouch sensibve

sensor, Ths is responsible for detecting wilrusion by an unauthornzed
ey «&' v . 3

person There are three. different alarm sounds, one for gach probe

touchad and a third for when both probes are fouched This s o make

vy

fncation of intrusion easier 1o detedc! by making 3 courdes decision 8aser

7’
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CHAPTER ONE

4.4 INTRODUCTION

Engineeriing a5 we EDOW i is ihe Ingenious process ot wentilying &
proplem and finding & calouated & Gtion to the problem, THis problen
could be mechanical, slrudiud At emvirnnmental, chemical or elecinent
Thiz gives nsg 1o the wanous hranches of Enginesenng. Flerincal

. % . . .
aring Can now DE imperatively said 1o e the finding of @ elecinoal

sotulions 1o vanous Duman needs and problems. This can e achiaved
usin electical components and cicuits Several problem solving sieps
e’ ? -~ .

iy electncal and eleclionics engine ering are summanzed balow,

$ identifying of an ares of iterast

$ Earmation of a problem statement unamisguous.

¢ Dasign a sel of feasiple circut that can solve ihe prodalem.
& Onoosing the most effective circuit,

& Paniculanzing the chosen oie cult with necessary details

& L asting the implemented WK,

47 AIMS AND OBJECTIVES.

tian has always has needs and desires Fngineenng's greates goal 810
satisfy ail man's needs found within #'s felds and current capabilives.

A needs spread from easier ways of produchion 10 Consl ehon o our




own very protechon. Protection from nature’s elements 1o our own fellow
kanl.
Lne maor problem faced with man i our recent mes, i our houses,

office and even care s burglary, In spite of varous complex measures

an employed (o combat s canker worm of sociely. Ranging
from empioying securily officers o guard homes and industries, fencing

arvt mounting of slory  gates i bomes and industnes using guard

animals. g dogs, mounimg of burglar proofs for doors and windows.

Zven with these measwres the cankey worm continues 1o eal deeper into
the fabne of the society Wilh the advancement in iechnology, new
electrical dovices with vanous levels of complexty have been designed
o forewarn of intrusions. bven with ths, different fadures from these
systems have been recorded. These systems also have a munus for the
cost of thelr production and insialiation. Moling the economical states of
some parls of the wordd, these systems are deemed unaffordable. This
gave ihe ingpiralion to design a reliable, cost - effective, elecincal touch
atarm sysiem o be used in collaboration with some other forms anti-thefl
measures {(proteciors, window anud door). The primary an of this proee
iz 1o give 8 simple, cost-effective and reliabde ciroull {alamm systemy)
which will give forewarming of inpending nstruclion primary o be used

i homes and business office,

i




1.3 PRINCIPLE OF OPERATION

Cor the circult 10 he cost-eflective my wimum number of ooy SOnenis We

utitized to achieve design i s designed in such a way that the specihc

areg of looabon Woud hed can be idertitied from the different alarrn S0UNG

ouiput indicating LEDS.

¥
Selow 15 a block diagram of the design
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Ofp - Output

The design oot comprises of ransistors which serve as the probes

{The base) The transislors feed set SR flip flops. A CMOS Cscilintor

(40600 18 used o generale and dihade g frequency less than 20 kHz
{rvnimuny frequency the human ear can heary, The OUscillaior bas a man

RO orowt mtegrated in i And g 14 stage dvision by 14 ipggle flip flop

pe togole tip fz-:}{; divide {he mpul wavelormffreguency by o in s
design only two of the Dsciifators 10 oulpuls are used since just two
probes are ulihized for the profolype (s can be ewpanded ) the
freguenny form the Oscillator and signal for the 5 R fip flops are imputed
o an and gales, When therg's an oulpul from the AND gates (when
both input are hgh 717, the signal in then switched by the held effect
transistor (FETY, inthis case, an N - channe! MOSFET is used. Sound 3
the final outpul, which now serves as the Alarm sound. There are thres

different output sound which depart on when probe in adl rated. There s

a sound for probe another for probe 2 and a third for when both probes

P R IPN Br o —j
SrE SO el

&

Adso infegrated in the ciroull in g full were rechifier unt of a 220v
transformer and g regulating unit, which produce the direct current
regarded s power the other modules of the curent. A RESET button is

also present in the current. Once activated, the alarm centimes sounding




ncated in the SR Flip flops.




CHAPTER TWO

LITERATURE REVIEW

2.1 INTRODUCTION

An alarm s an electonio device that gives a waming sound/signal of an
erunent eveal This event could be inslabilily in a system, or a ithaday,
mechng of nifusion inlo an area resincted. This chapter browses
through he industnial developrment of alarms and some types of alam

and thayr specilic uses,

2.2 EVOLUTION OF ALARNMS

According (o doe Maurath, the developmaent of alam systems started by
the ime man was crealed. Man, being a more ntelligen! animal had ©
device a means (o protect lwmsell, One of the measures iaken gave nse
o the popular saying "o be forewamed 15 1o be forearmeaed’ . the maaning
easily undersiandable Man has (o find ways o forewam himssit of
rominent danger. When 3 hand in dapped &l a8 parlicdar time and
environ, a signal has been mitisled which can be interpretad by anoiher
parson. A serous decision can now be laken 1o combat that situation,
Mo sooner the use of smoke signals o warmn far villeges of approaching

troubde. Drums were also use o give warming of danger. All these

mmethodeimessures were orude and unreliable With the evolution of

{x




teohnology, more effective solulion which exceeded limitations of the
past methods of alarming soon after the invention of the telegraph by
samuel FB Morse. In 1884, the concept of uliiizing the Bashon alarm
islegraph system of communication for reparling incident by means of
slarm signal boxes, wired 1o the nearest slation, was real

tzed

P

Here the dispaloh leams know of the atizen call for help immediately
kS
and could responds 1o the location much rapidly plonesr alarm telegraph
system nominated in the larger Umiled Siale clies and had greatly
spread n populanty i most other communilies, especially i the east b
1900 The Boslon syster s of greal inferest, since i was amongst the
first and cerainty ulilized g great many glass insulalion that are highly
sought after today. The infroduction of this system revolulionized
communication by permutiing messages 0 be ansmitted inslantly ov

fong distances.

D, Whillam F. Channing of Boston and graduate of the universily
published an aricle in the Bosion dally adverliser. He descrnbed in
generat femms how a practical alarm telegraph sysiem i the oly

Doston could be constructed. He convinced Boston ity govermnment in
1851, wers founds were appropriated for the construction of such &
system based upon plans me devised with asscciate, Moses G Fammer,

a teleqgraphic engineer, this was 10 be the first alarm telegraph system of




its type in the world, Most principles of today's fire alarm telegeaph were
embodies i ihe system, namely a dosed electically assembly pf
circuils, shreel fre alamm boxes with oode wheels and key breaks,
determme e number of orocul inderruptions which produces coded
signad on local mstrumenis at central offices. The central office is where
ar operalor ransmitted signal & recenved over separate alanm circulls o
the appropristé fire house. The system also feglured ielegraphing
somwirtcaton by and sound betwsen individual strast boxes and the
centrad office. This completed syslerm was placed in senaces al 12 noon
Apnt 1852 with the first alam office located i the Aly bulhng al court
squarg and William court, Stall mcluded g supenntendent, fire alamn
opergiors and repairmen. These were the first of types of position i the

sl

Ower time this system was improved. The onginal system had 40 streed
Bes i 3 box arcuds and s glarm bells on the three cirouits. The firsd
recorded alann ihggered on the syslen was recorded o have laken
place on 187 Apdl 1822 al B 2%wm. Some underground cabling was
wireduced o the sysiem when 2 new alarm office was commissionad
nio senvice on 207 May 1895, Ry 1907 all fire alarm boxes i the city of
Foston were eguipped inte keviess doors. With the advancemesnt in

technoiogy, other different alarms emerged. These syslems wears bull




not st for ive alarms ke the Boston system but for vanous functions 1o

be performed by each one. & few are mentionad halow:;
i FProfessional Burgiar Alanm

This operates based on circult bregk. The alamm is tiggered when the
proteciee oot s opened. s usually used 0 protect windows or glass
argas. Once ggered. & can only be wmed off by the opening of the

migsier switoh,
i, nfra —~ Red Alarms

Just bke the ant-dhell car alemm, the wmira-Red alarmm was different
designs alf based on epecific funchions required of £ One of the varous
fypes simply oonsisls {3’5 an infrared sensor which dededls mirusion by
micion and heat. | could further be mcarporated with & ransmitier which
serds g signal 1o a receiver {could be located some distangs of up o

5000 from the infra-red sensorn which now sounds the alamm. This form

of alarm systems are commaonby used in mulitary msialiglions.
i, Latching burglar alary

Thiz magkes wuse of relagy latching cwouldl The inpuyl lerminals are
connecied 1o parallel wired, normally open magnale swilches or wire

type securty switches slrelch a0ross a window that closes g ball conlac

‘)




circult the wirg 15 pushed of pulled. When a secunly 5w goh closes the

7

series ballery croutine elay pulls i, On set of comacts dose the alarm
hell cirouit, while the second sel Gatches’ the battery cirouil in this
systern even f the sec urity switches are opened, the alarm which is

gousily concealed conlinues sounding until the reset bullon in pushed.
v,  Speed Unit Alarms!
*

This s a wirsless poriable devicefunit adaptable with most inermnal
combustion engines This arcut i designed 1o alen e vehiche dnvet
when be has reached the maximum apeed unit, | elim ingies the nead 10
inek st the speedometer and 1ad hometer reducing the nsxs of instruchon

hrom diving, There is a stnct relationship between the rerginulion per
rinutes (RPMY and speed ¢ o vehicle The sysiem moniors the RPM
and stars giving a deep when the maximum speed in reached. IS
cutstanding ieature 15 the fart thal no conneclion 18 Necessary from

circuit 10 enging.




CHAPTER THREE

DESIGN ANALYSES

3.4 INTRODUCTION

The systern of the smuch alarm involves different stages of pperation. |

innciudes

Powerrequialon 31age

Delector slage

Logio contiod

i
5
Q
o
©
-
&
ey
&
07
(R
74

Slarrn slags.

The powet siage of the design involves the uss of a transformers that

[

.

ay

has FA0v primary as mpu and 12v seoornddary as culpul This

the required voltage for the operation of the siechionic aroulry under

constant operaton. 7808 10 (8 » reguiaton further steps down the 12v 1o

Gy Sor the part of the oirc uitry hat uses 9y,
&

The detecior for stage involves the use of 8 sensitive OUC by pairdds {the

race end of a transistory. The outputs of thess are fed to SR Fhp fiops

fhrounh an mverder) The logic control consist of 5 fp flops which has




twoy inputs, BET and RESET and wo out puls O and O when BET
terminal is inpul hugh Q turms from logic O to 1 and O turns logic O The
fogic 1 oulput from Q (When on logic 1) 8 then used (o enable the

LA

corresponding AND gale m the logic control,

A Qeciiiator (40608 15 used o generale a frequency which s also fed

§

io the cormesponding and gate, The CMOS oscillator has g man RO

.
Oslistor (HO mesns resisior capacitor and 14 stage {oggle fip Hops

iwogogie fhip-fiop dende the mpul wave formn or freguancy by 0

Themiom only 10 frequencies are cul of tha {0

The amphlicabion stage simply uses a held affect transistor o amplify the
output signal from the jogio control, which then fed into the speaker o

proaducs the alany sound.
3.2 POWER!/REGULATOR STAGE

The nput power (0 the system s 240y, which & stepped down o 12y

through a step — down ransfommer. The down 12v s siill A0 and needs

o e comveried o DO required by the syslem. To achisve this, the

rechification section is used, which comprses of four diodes. Discrels
diovds can be used or 10 dindes of which the 10 types used in this design,
Cutpad froen the full-wave rectifier conlaing undesired npples and naeds

i b smoocthening further, The capaciior iakes the vollage and charges




during positive hall signal and dunng the negative half, # dischage
giving a continuous signal. Dapacitors of higher values are used 1o give
the reguire oulpul In this case 18b, 00234 is used. A 9v regulsior is

used o ensure constant oul put of Gv rres pechve of vanabon/fuctuatbon

. % ' -
: g ‘\\. /! N
s ., i M
J; ‘...‘\. l'l }
i kY /
Ay ','
) TN A
'\.'\/. /z
v
2. il wave rectification b Fluctuating direct
Current
inpuit - B
Yoltage o e iy

¢ Steady Direct Current

$.2.1 TRANSFORMER

s g device consisting of two Closely coupled ooils i which an a-¢
signal 5 apphed fo the primary appears across the secondary with
voltage transformation. Cowt muliphication s inversely proportional o

the ralio of lums.

[N
‘s
d




A transformer could be g step-up or slep-down. A step-up ransformer is
one iy which the number of windings on the sscondary side 15 greater
than the number of windings on the primary side e Tums malio) ¥ o> 1
while a step-down fransfomer s one i which the number of winding on
the ormary side s gregler than the number of windings on the

1

seconddary side je Ko< 1 In this design a slep-down bransfommer was

. %
ufdized,
&, EEatteset ittt acam LS A bt -
gx FaR {/.fﬂms !d
5,
e S
dgi roasscernn, K § e ‘.}t:
i §

Ve X - Vs

b s T TN
My CM%} ZCMM} Mg
: 3
'\1 j ""““‘-"-www;m"‘} g'v-. rntcoonrn ‘S f

My o= Mumber of turms in secondary ool

Npo o= Mumber of tums w primarry oo

Vi o= Promary terminat vollage

Ve oW Secondary vollage

s o= Secondary current

o= Frimary current

3.2.2 DIODES

A dindde s made up of wo pisces of sedes conductor mateaal jomned

iogether. One is piype dinde and the other s n-dype, the cathods.

P




(ay N - Junclion (b Sohematic (o} Dinde chargctenstics
»
IS taTe s Symbol

The dhode offers low ressiance when forward biased and behaves

abrost kke annsulalor when reversed biased

Forward bigsed: YWhen forward iased from zero voliage hardly any

current flows because of he barner vollage and once this is neulralized

current begins to flow, B can resull in 8 bumout # the vollage is

mcreased bevond a cerlam safe value

Reverse Bilased: On reverse blasing the diode, maoniy canies are

Bocked and only & small current flow i the dicde bul when the reverses

vollage exceeds a certain value called breakdown vollage the leakage

current shaping morsases and may cause g burnpul

The anabylical egualion for detemmining the dved charactensics i given
elow by the Bollzmann's equation,

oy ;“K?

§ o= 93;:;;‘} {ﬁ‘ e %}

LA

1) Forwarnd

Hiased
£0F e #
L ] T, /

e -
L] P S—
N {)
e




Where
f = chodde current
o = dinde reverse saturalion currend

Yoo dunction vollage

N oy gemmanm and 2 for sihoon

P Tempersiuré in Keban

The diods plays a very imporiant role in elecirono systems such as
Hectlicabion

A% g swilch

As an AND gate

iy this design the diode 5 used as reciibiers and indicators.

3.2.3 CAPACITORS

\:‘,

Capacitiors 3 made up of twoe paraliel plates separated by an insulaior
called dielectic, the extermnal leads ae altached o the lwo melal plates
A fowe of electrons buckel that i Blled and emplied by the reset of the

crouil. For a perfedt capacior no electnoly fiows across the gap and #

has e propery,

Whare,

1

i

Charge stored i capacin

P

& sapaciiance of capacilor

LS




¥ooo= Yoltage across the capacitor.

To a first approdimation, the capaciior is a device that might be
sonsidered simply 85 a frequency dependent resistor. They are used for
81

toring stectricity.

e Wave form generation filtering

= - Blocking the bypass application

. + integrators and ditterentiators,

Taking the derivative of the defining sguation above, we get | = odvidt

A farad is very iarge, so micro-farads or Pico-Tarads are normally used as
units of measurement. Capaciiong come in an amazing variety of shapes,
sizes and types via mica, ceramig, polyester, porcelain slectrolvlic e le

{ay  Symbol of g capaciior

The capaciance of several capacilors in paraliel s the sum of thelr

ndividusl capacitancs.,

{;“{ B 1
1 + 1 + 1 1
{:4 {::2 CB B {:ﬂ

The capacitor is used in this design because of iis wavefony generation

filtering ability.




3.2.4 VOLYTAGE REGULATOR

Line voltage at oulput of & power supply oflen fluctuates by as much 10
- 20% causing the oulput voltage of the phasor 10 vary, The currend
drarvny Dy the powsr supply load may have a wide rangs of values. In
atdibon the temperature may change this effect and tend o change the
out put voltage. A regulator s novmally connecled betwesn the filler and
the oo desgped 0 maintan g neady constant oulput voltage for
aniicipated vanation i npul voltage oad curent and temperaiure. There
are several regulation orouds used for power supply design, the {0
voltags regulator and the senes voltage regulatorn

An 0 regulator was used for s design, for 2 fiked BY oulpuwt, the 1C

voliage requiaior 7808 was used to oblain this output. The symbohe

dhagram of the vollage regulator s shown balow,

LN

Symmbohc representalion of the vollage requistor

For the Sy oul put, the 10 vollags regulalor 78OS was used (o oblain this
cuipul. These include faldy simple, fixed vollage types of high gually
precision egulatps, These W0 regulators have  much  improved

performmance g8 comparsd o those made from discrete componenis,




= it
= Bmsid bhw where ot = 6rms for 50 Hz
= 2352 Buk

mreferred value of 2200uF was employed for the rectification aspecis

AR — p B sy gy ey £i3d g g P R N
f e power supply stage. UZ2 acls a5 a Aiter and fillers unwanted AC

signal remnamts before the oulpul of 9 voits which supphes the

R
soescary voltage fo the other slages ot the oiouit. C3 acls as 2

granothening choke,

v«.«
N3
~
e
N
~
N
"
b
v

Ciroust diagram of the power slage

e




3.4 DETECTOR STAGE
The delecior slage consists of individual components usad Stated below

1. Transistor 2. Resisior

2.4.1 TRANSISTOR

A transisior s a three-layer semi coraductor device consisting of either

ey dy

siype laver of matenals or lwo plype and n-type

i calted npn fransistor and the aler pnp ya naisiorn

LA

5 formed from a single orystal with 2 thin layey of atype
i ¥ )

il femitter or oollecion. This arangement 1esulls i the apn

emative arangement is ihe pup ransislor e wiich 1

el t

iype s sandwiched betwean the p-type enlier and collecton The muddie

fayer of the ransistor is calied the base, which in practical may be as

one wicron while the two outer lavers are called emitter and ¢ soHecior

s ;
T . H
."'”‘ i - 3
4 % /'"z\,
,«" P Y
{ il *
H H B
%3 i % H
- : g i
ke H f
k HIAS 7

a. pnp ransistor b.onpn fransistor

Transistor symbof and designalion




Transistors are used al high frequency for swilching in high power

applications and under exlremely environmenial stress For proper

working of & bansistor, § s essential 1s apply voltage of correct polarity

acrass s two junchion. For normal operation, the emilier base junotion in

reversed bDiased. The transistor can be operated three modes in the

coavivion emuiter conhiguration

] ctive reglon Ve » o BE unclion forward biased and Vo » o CB
winchon iorward based.

saturation region both lunclions forward blased.

v Cur off region: bothounctions reversed biased.

ACTIVE REGION:

The transistor s operated in aclive region when current flows iy o the

base, that s when s positive and V. s more postive than V.

Transisiors used in television or radio croults gre most often in the active

region because g small change in base current causes a large changs in

coliector current, With this, making i possible 10 amplily the input,

SATURATED REGION:

The transisior i in saturated region when postive curent fows through

the base and when V. 15 equal (o or less than V... During saturated both

the base collecior and the biased emiliey pnctons will be forward based

arngd the fransisior will ook ke two Iorward biased diodes and currant will




fiow freely in both the base emiller and the base collecior junchion, The

houndary betwaen the active and salurated mgion ocour 8t Ve, = 0

CUT - OFF REGION:
s when both junciions are reversed biased. Any current thal
s i of the order of magnitude of reverse saturation current. Thus g

- ale very bmail (as m Frd This condition evidently ocours neay th

goos al

< SBaturation region
TN 9
o BT _rn

Charactesistic Diagram of & ransision

in this design the npn ansistor type in used. it s so sensitive that

Tiak

plectical charges from human hands such {rom human nenve operation

T
s




can cause swilching When loaded with a high resistive load as high as

T kO
3.4.2 RESISTOR

These are components such provide opposition o the flow of current in 2

They are used in ampliiers as ad for active devices, in biss nelwork
and hi feed badk elements. In combination with capacitors thaey establish
e constant and act as {iers, They are used (o sel operating currents
and signal levels. They are used in power crowis o reduce volfags by
dismpating powsn, o measure currents and o discharge capacitors after
power removed esision are used In precsion arouls o establish
curtents, 1o provide accurate vollage levelsiratio and 1o 38 precise gain
vatue i logio crcuds they aol as bus and line terminators and as “pull
up” and “pull-down” resistors. In hugh voltage crcuils, they are used (o
maasue vollage and o enualise leakage currenis among divides and
capacior connected in seres in aho equency ciouwls, dhey am syen
yzed as cool formed for mdicator,

Resisiors are avallable with resistance from 0.01¢ through 1070

Standard power mting from U8 walts through 250 walls and accuracy

from 0.085% through "f’i}‘m the icia!l resest antes of resisior wrecked

serve i given below
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While in parallel in given by

vy
A4
i
o
. §
JcS
i

e symbolic representation of a resislor is shown helow.

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

1.4.3 DESIGH ANALYSIS

The human body B8 conductng of eleciiic charges. A gy Oparhoniar
point i hme thers are eleclios tatic charges on the human body The
dotentor siage which con sist of & CF {(nommon eniliern transisior and
inveder {(also a fransislor, since wansisiors act as inveriers). The probe
(hase end of the transiston s connecied 1o the door handie knob of
miner conducting points that could be coriacted when the intruder &
irying to break in, When contact is made with these condudiors, ther s
net tranaler of charges between the corcucior and ihe human body,
This sets up a potential diference which in turn causes the flow of
curient min the base of the transision. This © rrent fiow causes a vollage
which must be above e 07V (base emitter vollage drop, which musl be
sufficient (o diive the transistor n arder for the transistor 1o stan

conuchng.




The output of the fransistor will be low since the fransistor acls as an
'é inverter Le for avery high input there is a low output and vice-versa. Also
the output is 180° out of phase with the input. The low output of the
fransistor s fed (o the nverter {another ransistor). This then inverts the
canal to get a high cutput which has a very high power gain. The outpud

fthe inverter is ransferred 1o the flip flops in the logic control stage.
¥

20 oy Conboy

Circuit diagram of transistor stage
3.5 LOGIC CONTROL

This stage consist of the fip flops, and gate and OR - Gate




3.5.4 FLIP FLOPS
These are sequential devices which slore wiormation aboul a previous

event and can alse be called bistable multivibrators fiip-flops provide

;,,!“?

h

single bit storage. Fhip-flops are wi dely used as buillding Bocks m counter

cireunts . shift and siorage resisior and o antrol crcults. Some types of fip-

fiops are listed beiow

& St - Resht bistable (B5 - BE
% rigger bstable (1 - i

. The D-tyne stable (D-FF)

4. The JK - Bistable (J8 - FF)

i this project RS - FFas used the 57 - FF in gotlen from an SR~ latch

which could be constructed from either MIP gates in MAND gates, Yithen
siate changes of the BR -~ Latoh 0 synchronized we have the SR -

v

Efp flop. This synciy ronization is achigved using 8 COMIMON BOURLES o
pilse Komen as clork the § R fip flop has twd mputs, SET and FEsET
and two ouiputs 0 and O when set serringt s nput righ O 4ums logic

and ) logic O, bul whan RESET terming! is input high {2 tums ogin O

and O turn logic L Below is the intemal crcuit of 58 fip-flop and its nuth

tabie,

ol
<
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a intemnal clrcut of the 5K fip ~fop b wuth lable

3.5.2 THE AND GATE
This 1z a logic gate which gives an oul pul only when at s inputs are
praset {ughy The AMD gale has a 1 oulpul when both inputs are 1.

Hence, this gate is an albor-nothing gale whose output ocours only when




all s npuls are presel Below is the ruth table for the MAD-Gate of two

; g & s
s -

{
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: T ™y
H .. %
& i
T o }M e
st
H i §
b ;
IS ! i
H H
| i
. o H
1 i S ¥

{a) Truth fable for g two mpul (h Flechonic g

3.5.3 THE OR GATE

Thiz is a logic gate which has an cutpul of | when sither of s nput are

fugh both aren rzsq“"s state {1

o’

iy other words, 1 is an any-orgl gale because an oulpul ocours when
any or all the inpuls are preset {high) Below is the symbohe

representabon and tuth lable

A




O o
[) . (":
‘a e o e %,}
; d £ £ C
O R S B
E i ] O
o 4 1
|
? ‘
{ 3
a; »3 Y
=3 Symbolic representation Ho Truthtable.

MNote A logic gale in an electronio cirowt which makes logic daeoisions. |
has one oulpul and on o more mputs. The outpul signal appears only

for certam combinations of the niput signals

3.5.4 DESIGN ANALYSIS

e SR fip flops, AND gales and

sane. When thers s a hugh
output from the detecior stage which is fed mio the SET termunat of the
5.1 fip flops, O gives a high outpud which is fed to the AND gale o be

compared with the signal from the oscillator. O beoomes jow and s fed




to the negative en of the LED {ight emitting dicde). The RESET termingl
15 used 1o reset the arout when triggered.

5 s used o give the BESET terminal an initigl determinate state when
the circult i powered on. The oulput rom the oscillator is constantly fed

R

o one termuinal of the AND gate 10 be compared with the oulput of the

ey g
o

ho fiop, 5o o say, the oulpul of the AND gale & determined b the
¥

cuiput from the fiip flop since there 15 no change i the oulput of the
caciiator, When there 15 2 hugh output from the flip flop, the AND gale

gives z hgh as the oulpul which 15 now fed into the OR gale to be

oo
7

mipare with the oulpul from the second AND gale

ii* N e y ", By BAESGET
Y LEE [ et .

T

Eopwres gl

tesned $hedine

I3

L

cudt diagram of fip fop stage

Caed




The output from the OR gate 3 fumn sent o the amphfication stage for
amplification and Alarm oulput Le. the oulpu rves the speaker through

the N-charnne! MOSFET.

3.6 THE OBCILLATOR STAGE

With positve feedback, 1 is possible 1o bulds oscillalor cirouils that

LD

generate an dulpul ne exdemal inpul signal Positive  feedback
alternatively doves the oulpul in postive and negabtive saturalion. The
principie be hind a relaxabion oscillator s 10 1 the Charging and

discharging of a capacior detemune the reguency of the pulout souasre

VT

To build an osciiator an amplifier with positive feedback is required the

))'

iwhsa 5 e use the feadback signat in place of an inpul signall f the loop
gam and phase are correcd there will be an outpul signal even though
there 5 no exdema nput signal in other words, an oscillator 15 an
amphifier that has been modihed by positive fesdback o supply 45 own
nput signal may sound bke perpetual motion and m a way s but |
mist be noted that an oscliator does not greale energy. i only changes
d.¢ energy from the powsr supply 10 @ energy there are vanous typeas of
csc%i%ziiz;ef‘ﬁz, under the RO and LC families namely:

Lrysigl osodiator

Yien — Bridge oscillator




Colpitts osciflator
Twin — T oscilator
rmalrong oscillator
Hartley
Clap osuitator
3.6.01 CMIOS 5}5%&,&,&?{}&:
For this project the AOGOR was used. 1t s @ very useful CMOG

{compiamentary meislic semi-congductor) miagrated circut, B has wo

set logic. Square ware ostilalon an o 14 togale fip-flop {toggle fip Hops

re JK type with J and K input at logio 1)
The main factors of the toggle flipfiops i division of the input sguale

ware For insiancs

in the diagram above an 8i, souare wave enters the ook input of he

togaie Hip-lfiop and a 4b, square wave some oul of both the & and O

33




For the 40608 there are only 10 frequency that are led out of the |

10 requency are gvatlable g ime for use in the curent,

Mote The oscillator does not divide the input square wave inlo equal

s Cat s

frequency at the culpul. In this design ondy two of the 10 frequency are

o

N

used for each probe. {Thig is the reason for different audio sounds for

the different probes) A frequenoy of less than 20 Kz s needed 1o be

c

b

gansraied from the oscllator. This is because the minimum Rearnng
froauency by the human each in 20 KHz
3.6.2 DESIGHN ANALYSIS
The osolisior was designed using the 40608 A frequency of legss than
20 KHz s reguired because i the minmum requency the human ea
can hear. This achioved using the design analysis as follows:

Wy the formula,
Azssuming a value of 330 for R2 and 0.001uF for O1, we have
Eow 1425 x 33 x1x 0,001

5 oaives us a value of 13 2 ke, This valus is well above the mark spot
of 20 kHz which makes # sppropnate for use. The frequency s divided in
the oscillaior and 10 oulpuls given oul Two of the pulpuls from the
osaciliator where utilized and thel requencies fod into the AND gates of
the logic control stage. Resistor R helps to stabilize the oscilistor

freguency against changes due o different ¥,




Typically R1 should be 2 to 3 imes B2, Therefors,

R1=3x33k0=

(("’«

3903

Thus a value of 100k was used, .

9;: ;;,,
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Crroult diagram of the osoiflatory Slage

3.7 ALARM STAGE
15 18 the stage where the ouiput of the OR — gate m amplified AFET 15

used for switching the speaker. FET stands for field effect ansistor, i

€0

a thres lerminal unipolar solid — state device s which current s
cordrofied by an electne feld as s done i vaocuum tubes There are
basically two types of FETs

kY

gy Junction field effect transistor (JFET)




oy
N

Metallic oxide seniconducior FET (MOSFET)
in this progect, the melallic-oxide sericonducior FET (MOS
was uliived, The metallic-oxide sermy conducior can also bhe sub divided

o two namely.

Depletion - echancement MOSFET (DE MOSFRY
Erhancemant only MOBFET (£ — only MOSFET)

finth of which can be rather P-Channel or Nechannel. The enhancement

AR AL N i S oy o o o o~
- only MOSFET was used. Shown below in the symbohe represantation.

;/‘ 2 k . Gateg

Sourcs
{a)  Symboic ?”ezzf'f-*):;:énfaf:m thy  internal Structure of
O the n-channed MOSFET the n - chaned MOSFET

A5 is name ndicates, the enhancement — MOSBFET operates only o

enhancement mode and have no depletion mode. | works with iarg

positive gate vollages only. 1 does not conduct when the gate voltags

\ec-.

V5= 0 That is why it is called normally - OFF MOGFET.

Tad
=




3.7.1 DESIGN ANALYSIS

s

The MOSEET in this design was used as a switch for the speaker. The
gutput from the logic confrol urit is a pulsating signal. This pulsating
signal is fed info the gate terminal of %he MOSFET For every posil
fihe puise, the MOSFET conducts and sends as autput through
e drain ?;E?{s"m":a'f% (which s connected to the negative terminal of the
speaker) & negative '“'“gmi dote that when a positive signal s apphed o

the gate of an N-channe!l MOGFET, there will be flow of charges from the.

this case negalive charges form the sarth. This is what

BRI OO0 SOt

Cireadt Disgrarn of alarm stages
3.7.2 SPEAKER

The cutpul of the MOSFET in fed inlo an B0, 3w speaker which now

produces sound as the alarm There are three different sounds produced
g speaker, this is dependent on the frequency used from the

ciliator and which of the probes has been triggered.

[
~nd



CHAPTER FOUR
COMSTRUCTION, IMPLEMENTATION AND INSTALLATION
This chavier summanzed methods thal were used in gssembling the
different componenis that were chosen for the desig
4.1 CONSTRUCTION

Arn oadeat security systermn should be reliable and inexpensive. The

2

construchion  of the device was then amed gt meetng  ihese

reguirements. Since the unit 15 1o be used for long penod of ime, i was

dasignad (o have exiremely ow standby current,

Cach of the components 1 be used was first lesig 5?9 ok i they were
agood o bad. These were then msened on the bread-board i vanou
stages and oulpuls tested 10 see how they perform after which all stages
wers then integrated iogether on the Vero board.

The components now msertad in the Yero board were soldared together
Soldering was camed out on the side of the Vero board that had metallic
siipes. The components were msered on ihe componentside of the
Vero bogrd, i was then tumed over and heal was applied simulianeously
o prevent dry joints. The leads were tmmed aller soldenng

The following tools used during construchon are lisled below

f Dhigital Meter

i Solderning won

i sotdering Lead




B Pliers

Y Culler

vi Lead sucker

4.2 TABLE OF COMPONENTS

o g""ﬁ‘iﬁ&%@@*&ém&“ TYPE L RATING
TRANSISTORS | 250803
E RESISTORS Hy, 120 KW

F

CINVERTERS L 28C603

FUP FLOPS 4031 38

AND GATES

183 40818

COR GATE CHODE
ERINTOR

Li ‘«.‘3

SSOILLATORY COSCILLATOR ADB0 B

STAGE
ESISTORS TOORY

Ry Ry 32KV




AMPLIFICATION | N-CHANNERL IRF244

STAGE MOSFET

POWER BTAGE TRANGFORMER | 2AN 2N

DHODES INAGOT
E‘.:"?/i\ 4l M/‘u’ {3"3‘
CCAPACITOR | 2EN . 2200uF
|
LUV REGULATOR | 7EO0

4.3 IMPLEMENTATION/TESTING

The components were first mourded on the breadboard and tested i«
gnsure hal respective modulss operate efficiently. Alsc the cioul
ivplemented on electronis work bench on the compuler 10 also ensure
that the arcut was lunclional The components were then transferrad (o
a Vero-board and soldered on i

The component layout of this 5?‘;{3@&1;’3 iy Appendik A The ransformer and

a £
3
g

Vero boards were mounted o the base of the wooden casing which is

alteady an insulating matenal o prevent shock in handling the casing the

443

{Zﬁ@&{:i?@iﬁi B i)f}m;,z T



wires were not closely connected 1o reduce émﬁizced magnetc Hux that
couldd create unwanied npples. Care was teken 1o avoid bad or dry joinis
as well as joo much heat to prevent damage to components and cycut
noard, The two prabes wers made o come oul of the casing through
conmecton of wires same goes for the spesker

4.4 METHOD OF INSTALLATION/OPERATION

iy & main oom where the alam
iy e heard The robes should be placed on the vanous touch
poinis. (Door handies, windows) i an nstructor ouches the door handie

window i tiggers, the fiip flop there by causing the aianm 10 go on

gl ihe RESET buttlon) s pushed,




UHAPTER FIWVE

CONCLUSION AND RECOMMENDATION
51 CONCLUSION

The touch burglary alarm system is a device that provides wWarning signal

whan there s a breach of securily, thal i3 to say when there is an
unauthorized person within  restiicled area It has an incorporated
SAUVIEN ransfrmer 1o mahke the system work even under low voltage,
thig makes the system very versable 15 major objective revolves around
provichng a cost-effective secunly system to the vicinity that the aiarm
wiil be operational. This was achieved in the course of this project

5.2 PROBLEM AND SOLUTIONS

The systemy power on mdicating LED was fluctusting with trig

f..-,m
i»m

nchicating divides. This was rectified by placing the diode before the
wiput of the By regulator

.3 RECOMMENDATIONS
A5 always every funcliongl system even operating normally without

fauils has wnperfechions n ds design, 1is the duly of design specialis! o

.
l

seck oul thess impaerdectons in order o miprove the sysiems efficiency
Asin the case of he project, certain aspects of the system design can be
improved, such areas as:

' The use of & backup battery could be incorporated.




s

i The system can be incorporated with a computer system that
migrprets alam

a o The slability of the system can be improved upon by making # less
susceptible (o nisrference

v The resetl could be designed i such g way that § can be tumed off
by remote control

These suggestidns made canimprove the system functonally and value.
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