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ABSTRACT 

The Touch !\!arrn Security SysterT\, the purpose of the project: is 10 

prm/ide 8 cost - effective secunty for both harnes and industries to assist 

sensor. This is responsible for detecting wdrusion by an unautrlorizf;d 

k 

persm', There are three.· different aL::Hm sounds, one for each pmbc 

This IS \0 fTldke 

to lnahe. 
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CHAPTER ONE 

1.1 ~NTRODUCTION 

Engineering as ViC f.:.now it is the ingenious process of icJentifylng a 

problern and finding a calculated ~~o!ution to the prob!ern. 'n113 prob\crn 

.. ldcnti!y in9 of an area of interest 

Particularizing the chosen circuit 'with necessary details 

• l.asting the implemented work, 

1.2 AiMS AND OBJECT1VES. 

rv;an has always has needs and desires Engineering's greatest goa! is 10 

satisfy all man's needs found 'Nlthin it's fields and current capabiiities 

f\i~an needs spread horn easier ways of production to construction to our 



O\Nfl very protection. ProtecLon from nature's elements to our own fellow 

klrd. 

One rnajor problem faced with man in our recent times. in our houses, 

office and even care is burglary. In spite of various cornplex measures 

frorn crnployinq security of Leers to quard horne:::, and industries, fencinn 

aniinz·ds. e.g. dogs, mounting of burglar proofs for doors and windows, 

to forev'!arn of intrusions. Even with thiS, different failures trorn these 

cost of their production and installation, NoUng the econormca! states of 

sorne }Xj{"ts of the world, these systerns are (Jeerned u!1affordabie. This 

gDve the inspiration 10 design a reliable, cost ~- effective, electrical touch 

ahinn systerf'; to be used in collaboration V'!iih sorne othel' forrns anti-theft 

rneasures (protectors, V¥lfldo\N and door), The primary airn of this project 

is to gi've a simple, cost--effective and reliable circuit (a!arrn systern) 

which \vi!l give forewarning of impending ins1ruction primary to be used 

in homes and business office. 



.3 PRtNCiPlE OF OPERATiON 

or the circuit to be cost-enedive rnlnimum number of components we 

utilized to achieve design. It 'IS designed in such a v'Jay that the specific 

area or location touched (~an be ldentified from the different alann sound 

output 1ndicatlng LEOS, 

). 

BelovJ is a block, diagram of the design 
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O/p~, Output 

The design circuit compr!ses of transistors \lvhich serve as the probes 

.. 4 0. '" '"' '" ., . j < '< .. 'l f \ \;t)~.Jtj} IS usee to geneu;J;e <::1nCI (A!'.J!(le a requency less than 20 kHz 

(rninin~un-'; frf::quency the human ear can hear). The Oscillator has a main 

FC cirCU1! int(~~vated in It. And a '14 stage division by 14 t099!e flip flop 

design only tv,;o of the Oscilldlc}['s -10 outputs are used sir-~cc~ just tV-!O 

mio an and gal.es,VVhen there's an output horr'! the ,l1.J~D gales (vvhen 

both input are high "-r'L the sIgna! in then svviiched by the field effect 

transIstor {FET:, in this casco an i'~ " channel MOSFET is used Sound is 
" -

the final output '4vhich riO\t>! ser\tes as the ALarm sound, There are three 

Also inh:;gr.3ted in the circuit in a fuB were rectifier unit of a ;:'-220v 

trc-msfoftner and a regulating unit which produce the direct current 
.... 

regarded is po\ver the other rnodules of the current. A r-<ESET button is 

also present in the (~urrenL ()nce activated, the alarrn centimes soundinD 



untHJhe F-?,ESET button is pushed, This function works with the latches 

bc.ated in the SR Flip flops . 

. ~ 



CHAPTER TWO 

UTERATURE REVIEW 

2,1 INTRODUCTiON 

;\n ak:nrn [s an electronic device that 91'/88 a warninq sound/s!tjnc-;i of an 

CfTlinent e\/f3nL TI11S event could be instabiliiy in 8 systern, or a bHihclfry, 

rneebnp or int1\Jsion !I'lto an Brea restricted. This chapter browses 

throtlQh the industria! deve!oprnent (}f El!8rms and some h.f!)es of alarms 
'."'- ~ ,/ ~ 

2,2 EVOLUT!ON OF ALARMS 

!\ccording to Joe Maufath, the development of 8!am; systems started by 

the time man was created. Man, being a more intelligent anircla! had to 

device a rneans to protect hirnselL One of the rneasures taken gave rise 

to the popular saying "io be forewarned is to be forearmed": the rf';canino 

easily understandable. rJian has to find '>-Nays to forev1an-: hHl~seif of 

irnrninent danDer \Nhen <3 hand in clapped at a padicu!ar time and 

DEnson. A serious decision can now be taken to combat that situaiion. 
< 

No sooner the use 01 smoke s;gnab to warn far villages of approachin9 

trouble Drums vvere also use to give warming of danger. An lhese 

rnethods/rneasures were crude' and unreliable. VVith the evolution of 



technology, more effective solution which exceeded limitations of the 

past methods of alarming soon after the invention of the telegraph by 

Sarnue! FB t·"fjorse, In 1884, the concept of utilizing the Basbon a!arrn 

telegraph system of communication tor reporting incident by means of 

Here ihe d!sl·)atch teart'lS knO"N of the citizen can for help imrnediately 
'~. 

S\/stf:!Tl n01ninated in the larGer United State ciUes and had qreat!v 
~ -..J" ...... ;t 

sprCt'Kj in r:opu\ari!y in most other cornmuniUes, e~~peciany in the et.lst, by 

first and certainly utilized a great many glass insulation that are higilly 

SOU9h\ after today. The introduction 01 this system revolutioniz.cd 

COfnfi1unicaVon by perrruHing 11"!eSsages to be transmitted in:::;tantly over 

long distances. 

Dr, \N!iliarn F. Channing of Boston and graduate of the university 

puVished an afiic!e in the Boston daily advertiser. He described ill 

gcnc:rnl terms ho\v a p ra{;t lea I alarm te!e~Faph systern in the eli} ot 

Dosion could be constructed. He convinced Boston cHy government in 

1851, \!>Jere founds 'Nere appropriated for the construction of such 8 

sys1(~rn based upon plans me devised with aSSOCiate, fv10ses G. Farrner, 

8 teleqraphic enqineer, this was to be the first alarm telegraph system of 

7 



its type in the V>lorkL?vlost pfinciples of today's fire alarm telegraph VVCfB 

embodies in the systern, namedy a closed electrically assembly pf 

circuits, street fire alarm boxes WM1 code wheels anti key breaks, 

determine the nurr1ber of c;ircuit interrupHons which produces coded 

siqnaL orl local ins!rurnenis at centra! offices, The central office is where 

an cq::K:rafor transrniHed siqna! is recep·/ed over separate alarm circuits to 

cornrnunicat!on by and sound bet,.veen inci;vidual street boxes and the 

Apnl 1 DS2. with the first aLorm office iocatecl !n the !<..ty buHdH1q at court 

square and VV1Hiarn cnurt. Staff included a superintendent, fire aldl"rn 

operators and repalrrnen. These V>lere the first of types of position in thc; 

worlcL 

Over time this system was wnproved. The original system had 40 street 

recorded alann triggered on ihe systern V,{8S recorded t.o have taken 

place on '1stil !\pri! 1892 8t B.25pm, Some underground cabling was 

introduced into the systern \vi"len 8 new a!ann office'Nas cornrnissioned 

into service on 20th May 1895. 8y '1907 ali fire alarm boxes HI the cHy of 

Boston were equipped into keyless doors. VVith the advancement in 

technology, other differenl aiarms emerged. These systems were built 



not just for fjve alarms like the Boston system but for various functions to 

be performed bV 8ach one ,A, few are mentioneli below: . . 

L Professiona~ Burglar Ahunr 

This opemtes based on circuit break. The alarrn is triggered '>Nhen the 

protective CirCUIt is opened. !!. is usuolly used to protect windows or glass 

areas. Once tringered. it can only' be turned off by the opr.H11ng of the 

master S\NI1Ch. 

H. infra,.., Red Aianns 

Just hk.e the anti-theft car z11arrn, the inff2~Red a!aem ,,-vas different 

!ypes sirnply consists of D!l infrared sensor which detects intru~;jon by 

sends a signa! to a receiver (could be located sorne distance of up to 

150GB from the infra-red sensor) which now sounds the aiarm. This forro 

of alarm systems are comrnordy used in military insialiations. 

This makes use of relay tatching circuit The input ternlinals are 

connected to parallel wire<L norrnally open rnagnate 5v<litches or wife 

type security switches stretch across a window that doses a baH contact 



circuit the wire is pushed or pulled. \j\fhen a security s\vitch closes the > 

series battery circuH the relay pulls in. On set of contacts close the a!arrrl 

h,c:.
H 

("',(("Jl"! H1hl'k:-: {!'lP CJ;;(Y)~"d <::;/.'>t "'!a{r'>~<{:'><::'" ~'l;;::::' ·..,~;,th"':'n, cl'rf'u,t !' n fl·'ll·'::' ,.,,-,\1 ,/.~, " 'V.., .~ .! ...... / •.. ...,"d' ",<...., ...... ! ,....,,, !. ,,-, ~., .... 'v.} .. ' v p.. ",' '"' 

systern even If the security s'-1vitches are opened. the alarm \Nhich is 

U~,U8\lv concealed conLnues soundina until the reset button is pusi'H:"'";;d. 
) "# ' 

iv, Speed Unit A.bnns: 
.":0 

This i:::) a v.,;jre\ess portable device/unit adaptable v\fith mc)st internDl 

look at the speedometer and tachorneter reducinq the risks of instruction 

from tirrving. There is a s!nct relationship behveen the revolution per 

10 



CHAPTER THREE 

DESiGN ANALYSIS 

3.1 lNTRODUCTtON 

TIle systern of the touch a\arrn involves different stages of operaHon. Ii 

Os6Hatory stages 

The pc/\ver stage of the design involves the use of a transformers that 

has 240v prirnary as Input and 12v secondary as output This provides 

the required vo11age for the operation of the electronic Clfcuiiry under 

9v for the pari of the circuitry that uses g\}. 

TlHs detector for stage invo!,ves the use of a sensitive touch points {the 

(throuQh an inverter). The logic control consist ot S.R flip flops \vhich has 

! ! 



two inputs, SET and RESET and two out puts Q and a. when SET 

terminal is inpul high a turns horn logic 0 to '1 and 0 turns logic O. The 

\O~1ic 1 output from Q (VVhen on logic 1) is then used to enable the 

to the correspondino and (jete. Tr"!G Cfl/10S oscillator has a train RC 
-,... ...I .. 

Le. tOD9lC flip~flop deride the Hlput ':!>i8\1C fonn or frequency by 2 . 

.,-.<. . 1 ,. f . . '~, 'l"'-
i ncrcforc, OPIY ;J fcquennes are out or tnf; \I ..... '. 

3.2 POWER! REGULATOR STAGE 

Ths: input power to the system is ?40v> vihich is stepped dovvn to12v 

lhrough a step - dc}\vn transfonYler. The down 12v is stiH/\.C a:-:d needs 

(0 iY; cunverled to this, the 

recFfication section is used, \Nhich comprises of four dIodes. Discrete 

diode can be used or Ie diodes of which the Ie types used in this desiqn. 

Output frorn ihefull-wave rectifier contains undesired npp!es and needs 

10 be srnoothening further. The capacHor lakes the voltage and charges 



during positive half signal and during the negative half, it discharge 

giving a continuous signa1. Capacitors of higher values afe used to give 

the require output In this case 1Gb, O.022uf is used. A 9\1 regulator is 

used to ensure constant out put of 9v krespective of variation/fluctuahon 

it Full wave rectification 

I 
Input l' .. · .. ---~·" .. · ...... --"""' .... · .... --

; 
"l()'.it· ::10.Q !~, ........... --"' .......... --~"., .......... Ti{'r"~' 

"" ~ .(.-.: ..... ~:o:. ....... : r ~! ~ ~ ..... 

~, I 

3.2.1 TRANSFORMER 

b. t::1
i

, ·"·['I·"'t·/·/·)(·1 ·d!r·-':-·' '~f < U<.-- ~ (3 i~-}~ . ...... e" 

It is a device consisting of two c!osely coupled coils in 'Nhich an a--c 

sig nai is applied to the primary appears across ihe secondary vv'ith 

voltage transformation. Circuit rHuhiplicaUon is inversely proportional 10 

the mHo of turns, 



[:;\ transformer could be a step-up or step~down. A step-up transformer is 

one in \vhich the ntHnber of windings on the secondary side is greater 

than trH',,7 number of \lvindings on the prirnary side l.e. Turns ratlo: },,::.: > '1 

while a step·dovvn transforrr,cr is nne in v/hich the number of v/inding on 

greater than ihe number of windings on the 

!n this design a step-do\Nn transforn"':f:;r war:;, 

Ns ... Number of turns in secondary co!! ~. 

ND ... Number of turns in primary coil , 

\/r) ..... Pnrnary !ermlna! voltaGe , 

\is .... Secondary voltage 

is ~ Secondary current 

Ip '" Prirnary current 

3.22 DiODES 

f.\ dIode IS made up of h.'vo pieces of series conduc;tor materia! Joined 

topf:thel'. One is p-type diode and the other is n .. typc, the cathode. 



(a) r"JN ~~ Junction (bi Schernatic 
.J> 

Syrn/.)0/ 

The diode offers lovi resistance when forv-Jar.j based and bellaves 

ahnost !ike an insulator \/'/hen reversed bias(;d 

Forvvard biased: V'Jhef1 fOf'l&vard biased from zero vollage hardly any 

current flows because of the barrier voliage and once this is neutralized 

current begins to flO'N. it can result in a burnout if ihe voltage is 

increased beyond a certain safe value. 

Reverse Biased: On reverse biasHlg the diode, rnajority carnes are 

blocked and only a srna!l current flow' in the diode: but v,;hen the reverse 

voltage exceeds a certain value caned breakdown voltage the leakage 

current shaping lflcreases and may cause a burnout 

The analytica! equation fOf deterrnininq the ci!ved characteristics is given 

betow by tile Boltzmann's equation. 



! :::; diode current 

10 ::.: diode reverse saturation Gurrent 

f·-.j :'.:: I for gennaniurn Hnd 2 for silicon 

The diolie plays a very important role in electronIc systerns such 2:3 

/",5 a svvitch 

/\s 8n P,J·JD gate 

In this design the dIode is used a5 reclifiers and indicators. 

3.2,3 CAPACITORS 

Capacitors is 1"nade up of tVJO parallel pl8tes separated by an insulator 

cailcd che!ectric, the 8:x:.ternEll leads are attached to the two meta! plates 

/\, fiow of electrons bucket that in filled and ernptied by the reset of the 

circuit. For a perfec! capacitor no electriCIty flows across the gap and it 

Q·~CV 

VVhere, 

Q Charge stored in capacitor 

c: Capacitance ot capacitor 



v Voltage across the capadtoL 

To a first approximation. the capacitor is a device that might be 

considered simply as a frequency dependent resistor. They are used for 

storing electricity> 

$ VVave form generation filtering 

• . Blocking tho bypass application 

.. tntegrators and difforentlators, 

Taking the derivative of the defining equation above, \ve get I :::::: cdv/dt 

l\ farad is \/ery large, so micro-farads or Pico-farads are normaHy used as 

unIts of measurement Capacit.ors corne in an amazing variety of shapes, 

sizes and types via rnica, ceramic, polyester, porcelain electrolytic e,te 

(a) Symbol of a capacitor 

The capacitance of severa! capacitors in parane! is the sum of their 

individual capacitance. 

CT :::::.--.. ~~ ........ -... ~ ........ -.--.......... -.... - ........... . 

1 + 1 1 1 

The capacitor is used in this design because of itsvJavefonn generation 

fHterinq ability. 
" " 

'"} 
.:. ! 



3,2,4 VOLTAGE REGULATOR 

Une voltage a1. output of a pov·/er supply often fluctuates by 3S rnuch '10 

- 2V/() causinQ the outpui voltage of the phaso; to vary. The curren!. 

drav/o by the power supply load may have a vvide range of values. In 

adciitionthe temperature rnay change this effect and tend to change the 

out !)ut voltage. ,i1, reGulator is nOnlv:~!hi connected betvveen Ule filter and r .. ~ ,/ 

!\n Ie requ!alor was used for ihis design, for a fixed SV output, the Ie 

voltage regulator 7a09 \N(JS used to obtain tlllS output. The syrnboh: 

diaqrarn of the "V'o!t2ge regulator is ShO'-hTI be!ovv. 

r·······-~······················; 

··········----··1 7 B09 I,,··· ............ ~--
I; ____ ~~,. •••• __ ••••• ____ ~.~.l 

Syrnboitc fc'presentation of the voltage regulator 

For the 9v out put, the !C voltage regulator l809 was used to obtain this 

output These include fairly slrnple. fixed voltage types of high quality 

precision rngulators. These iC regulators have rnuch irnpcoved 

pefionnance as compared to those rnade horn discrete COn1pO()ents. 



C =. dvldt 

C :;; 6nls!2, 55v \vhere dt :::; 6rns for 50 Hz 

preferred value of 2200pF was 0fnployed for the rectification aspects 

siqna! rerrmants before thi:.: output of 9 volts vvhich supplies 

necessary vo!ta{3c to the other stages of the circuit C3 acts 85 a 

~ ......... . 

"? 

.-.-.-.-.-........................................ _._ .... -1 
:; 

I . 
1~~~·;;~~1 
l \ 
.~-................. -: ............ ~ .. ..!. 

2l .lC)//12v 

". ..•.....•.... , 

220Cuf~··:··"" 

I 
i ..... _._ .... _.w •• , •••••••• ,.w~~~~.wu •. ,._ •••••••• uu •••• _'"_._._ •.•.•••••••• -.-'UUh •••• ~._J 

Circuit diagrarn of the power stage 



3,4 DETECTOR STAGE 

The detector stage consists of individual cornponents used Stated belo'!'! 

1. Transistor ? R<·)(';<:.:l· ('y •... ,>.;...;;;."./ , • .h 

3A,1 TRANS!STOR 

tv'/o n--type and one p~type layer of rnatenals or two p-type and n-type 

rna. t<"-"r;;-:::\ 'T'h p fn"; rner ic ('~<!l<;,d r H )(' frans,ist(): ~n:~,' %h{.::< !?tpr lInn tr<'"}r>s;r.:;tOf· ~ ! ~ ~...... ~ .~~.. • ,......... _if ~ < ~ .... • ~ ".,J',.,,, ~. \,,' ... ~ • ~ ~. ~ ... ! ~ .... I .. • ~,..... ...,. ~ "'" .{ ~A~' ~ ........ ~ ~~./ .. ~ :;s. $ .~ .... ~ -...-...:. • , 

onE:- fmcron \vhile the tv'1o outer layers are called emitter and collector 

a. pnp transistor h. npn transistor 

Transistor symbol and designation 



Tr8ns~stors are used at high frequency for sV'lliching in high po\/>/er 

applications and under extremely' environmental stress For proper 

v/orking of a transistor, it is essential is apply voltage of correct polarity 

across its two junction. For norma! operation, the erniHer base junction in 

reversed biased, The transistor can be operated three modes in U"!e 

L !\.ct!ve reqlon: \ji{,~ :-., 0 HE iunction forward biased dnd V" >- 0 C8 
.__ (..... . .... .. ' •• · .. l 

j'll""ctinn fnn~'';:'''ld· tJ'; '.H'~f.'i·~ ~~ •• .. J •• ) ..... ~'fW~ ~O • ..> ... J<...3. 

Saturation region both junctions forward biased. 

Cur off reuion: both junctions reversed biased. 

ACTIVE REGiON: 

The transistor is operated in active regionv>/hen current flmNs in to the 

Transsf:;l.ors used in telc\/ision or faclisJ circuits are most often in the active 

coHecJor current 'v'\/ith this, making It possible to arnplify thejnp.u1. 

SATURATED REGION: 

The transistor is in saturated region vvhen positive current fk,,)\N's through 

the base and \tv'hen Vcc is equal to or less than Vh<> During saturated both 

the base collector and the biased emitter junctions Vii!! be fOn.fJ8rci based 

and the transistor will look like two forward biased diodes and current will 



now freely in both the base erniHer and the base collector junctior'L The 

boundary between the active and saturated region occur at V(U -::: 0 

CUT - OFF REGION: 

Thrs occurs when both junctions are reversed biased, Any current that 

\/ic 3x.iS the boundary bel.\p,feen the cut-off re;jlon and acti\lC region 

Characteristic Diagrarn of a transistor 

in this design the npn transistor type in used, It is so sensitive that 

electrical charges from hur-nan hands such from human nerve operation 



can cause sVJitching V\/rH3n !oadedwith a high resistive !oE~d as high as 

10(' kC . J ,~1. 

3.4,2 RESiSTOR 

These are components such provide opPosition to the fio\fv of current in a 

They are u:3ed in amplihers 8S load for active devices, 1f1 bi(3S net'>.Jvork 

(~·md hi feed bacK elernents. In combination \-vith capacitors the':/ estabhsh 

currents, 10 provide accurate voltage !evels/ratio and to set precise gain 

value in logic circuits they act 3S bus and !ine terminators and 8S "puB .. 

measure voltage and to equalise leak-aqe currents among divides and 

capac:;ito( connected in series in rabo frequency oircuits,theYkJre ,.oven 

used as coo! formed for indicator, 

Resistors are available with resistance horn 0,0 '10 through 1 Ol ::-£1. 

Standard povJer rating from 1i8 watts throufjh 250 v><,aHs and E1ccuracy 

from 0 .095(j{~ through 20%) the total resist antes of resistor vvrecked in 

serve in Diven below 
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JA.3 DESlGN ANAlYStS 

puint jl'\ lirne there are electrostatic charges on the hurnan bc)dy The 

inverter (,-3lso a tralsSlsior, since transistors act as inveliers). The probe 

(hase end of the transistor) is connected to the door handle knob or 

oiher conducting points that could be contacted when the intruder is 

irvinq to break. in. \/Vhen contDcl is n"1ade '>.s'vith these concLlctors. thefe IS 
./ ..... 

net transfer of charc!E;s beivv'een the conductor and t.he human bodv .J ' 

ThIS sets up a potenba! chHerence which in turn causes the flu>!v of 

cun (:1 II wdo U1C base of il'le transistor. Th;s current flow c.auses a voltage, 

which rnust be above 0 7v (base em'ltter voltage drop, which rnusl be 

sufficient 10 drive the transistor in ()fder for the transistor to start 

'~O'~ A u'~ t, "'''9 ~....... ~ b,J \....! ~ ~ '.... , 



The output of the transistor 'wiH be iow since the transistor acts as an 

inverter I.e. for every high input there is a Iov'i output and vice-versa. Also 

the output is 1800 out of phase with the input The lov; output of the 

transistor is fed to the inverter (another transistor). This then inverts the 

slgna! to get a high output v,;hich has a very high povier gain. The output 

of the inverter IS transferred to the flip flops in the logic control stage . 
. )<. 

Circuit diagrarn of transistor StaOG 

3.5 LOGiC CONTROL 

ThiS stage consist of the flip flops, and gate and OR - Gate 



3.5:1 FUP FLOPS 

These are sequential devices which stofe infofrnation about a previous 

event and can also be caned bistable rnu!tiv!brators fiip~nops provide 

sinq!e bit s10wqe Flip··flops are \vide!y used as building blocks in counter 

Triqqer bistable (T ~ .. FF) 

d. 

In this project RS .~ FF !s used the SR ~ .. FF in gotten from an SR ~ latch 

whid1 could be constructed from either NIP gates in I'U\bl0 gates. \/'Jhen 

pube known as dock the S.R" nip flop has two inputs, SET ane! RF.SLT 

and t\tlO outputs 0 and O. 'Nhen set terminal is !f';put high .Q .turns l,ogic 1 

ar1d Q logic O. but \>vnen f~ESET terminal is input hig!1 Q turns !o9ic () 

and 0 turn 109lC L 8e\0'/\<' is the internal circuit of SR mp··flop and ds truth 

table. 
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a Internal circuit of the S.R flip ,---flop 

3.5.2 THE AND GATE 

1"111s is a logic gate which gives an out put only when at its inputs are 

preset {high). The {\NO gate has a 1 ou1put when both inputs are I. 

Hence, this gate is an aB~or-no1hing gate whose output occms only V'/hen 



aO ils inputs are preset Gelo'!" is the truth table for the ~',lAD-Gate of tVI/O 

/:::!) Tr</fh 1:3 1.,/p for'" hN{> ,',,,''''ul ~ d J I, s. ,,{ p:..<i.) '.' ,d,,, ,,/ ,. 'j.l • 

3.5.3 THE OR GATE 

This is a loai(:: Gate \vhich has an odnut of ! 'Nhen either Df its irF)ut are ....... ...~ r- t 

rHgh both are in high state ('1) 

any or all the inputs afe preset {high}, 8e!O\N is the syrnbo!ic 

representation and truth table, 
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B. Truth la/.)/e. 

l'-1ot8. A !oqic gate in <:m electronic circuit '"vhich makes logic decisions It 

has one output and on or rnme inputs. Tile output siqna! appe;'3fs only 

3.5.4 DESlGN ANALYSiS 

The logic control which comprises of the S R Hlp flops, /\ND Qates and 

OF< gates is where all logic process occur. The output frorn the detector 

~~.taw:; and oscillatorv staGe are fed into th;s S,3GC. V\fhen there is a h!qh ..... ' J ..",." ...... ~". 

output from the detector stage vVhlCh is fed Into the SET terrrunal of the 

S,R nip Hops, () gives a high output \<vhich is fed to the /\ND gate to be 

cornpared 'with the signa~ from the osciBator, Q becorneS to'w and is fed 



to the negative en of the LEO (light emitting diode), The RESET terminal 

is used to reset the circuit when triggered, 

R5 is used to give the RESET terrnina! an initial deterrninate state 'Nhen 
'-

the circuit is powered on, The output from the oscillator is constantly fed 

S.R rip fioo. So to say, the output of the AND aate is determined b the . ~}.:. ~ ~" 

oscillator, \/Vhen there is a high output horn the flip flop, the AI',JD gate 

gives a h!Qh 8S the output vvhich is no\v feel into the OR Q8te to be 

compare vvith the output frorn H"'!c second AND gate. 
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cuit diaurarn of ffip flop stage 
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The output frorn the OR gate is HI turn sent to the amplrfication stage for 

amplification and A!arm output i.e, the output rives the speaker through 

the hi-channel f'JlOSFET. 

3.6 THE OSC!LLATOR STAGE 

\f)dh positive teedback, it lS possible to builds oscillator ClfCLl!ts that 

c;enerate an output no external input siqnaL Positive feedback: 

a!ternativ'ely dnves the output in positlve and negatlve saturation . The 

To build an oscillator an amplifier v>lith positive feedback is required the 

9d1(1 and prF)Se are correct there wiH be ar1 output signa! even though 

there is no external input signa!. In other \vords: an osCl\!;-310f is zm 

arnp!ifier that has been modifIed by positive feedback 10 supply its O\!>/n 

input slgna! may sound like perpetual motion and In a way it is but it 

rt!wA be noted that an oSClHator does not create enew\>', !t onlv c:.hanqes 
":0/ ,( ... ..... 

d,c energy horn the pov/er supply to a energy there are various types of 

oscillaturs, under the He and LC families namely: 

Crysialoscillator 

V\/ien .. - Bridge osclHatof 



Colpitts osciHator 

Tvv!n - T oscillator 

Hartley 

3.6,1 CMOS OSC~llATOR: 
,~ 

It l~; a very useful CMOS 

(C01Tlplen"':cnt8fY rnctallic; ~;erl'li'·Gonductor) inie~F;Jted Clfcuit It has two 

set logic. Square 'Narc osciilator and 14 toqQle ilp~f!cp (tocm!e flip Hops 

are Jt< type with J a1'1c1 t< input at loqic '1 ). 

The rnain factors of the toggle mp"Hops In divlsion of the input square 

~;, ... :l: ... ::--·'····:--············:--···'·"~······:--· ... ·~·· ............. :--..................... TU"L 
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In the diagrarn above an 8!· .. t square wave enters the lock input of the 

t
0

9018 nip-nop and a 4Hz square wave some out of both the Q and 0 

outputs. 

.oJ} 



For ihe 40608 ihere are only 10 frequency that arc led out of the I.e 50 

'10 frequency arc available 8 time for use in the current 

Note: '!"'he oscillator does not divide ihe input square '<.N8'..;e into equal 

frequency at the output in this design only two of the '10 frequency are 

'I< 

pcner31ed from the oscHlatoc. TI1lS is because the rnininlUnl heann9 

3,6.2 DESiGN ANALYSiS 

20 KHz is required because it is tile fTl~nirnurn frequency the hurnan ear 

can heaL This was achieved using the design analysis as fo!!ovvs: 

t his gives us a value of 132 kHz. This ".,fa!ue is vveB above the m~Yk spot 

of 20 kHz v>lhich makes it appropriate for use. The frequency is divided in 

oscHlator where utilized and their frcquenciesh:.>d into the Af'<..lD gates of 

the logic control stage Resistor F;'1 helps to stabilize the oscinaior 



Typically R 1 should be 2 to 3 times R2, Therefore, 

R 1 ;;: 3 x 33 kG :::: 990 

Thus a 'v'alve of 1 OOkOW8S used, 

3,7 ALARM STAGE 

'l'h;~~ i ..... thp ct"""'1P V<ihere· th:::.. Ollh~' ~t of the OR g~te in /j1'Y\!~)!;f;ea' A F· ['T ;5 (::> : ~ d {......" ;.::) (.1 ~ 'V/ ~~ ,~~ v .n. t) ~A ... ........... ..... tA ..... ~ (.:$ ~ s ~ t ~ { t .... ~. ,,0' $.... 

uSed for svvitching the sPeaker. FET stands for field eHect transistor, It is 

a three terrninal unipolar solid - state device is which current is 

controlled by an electric field as ~s done in vacuum tubes. There are 

a) Junction field effect transistor (JFET) 



b) MetaHic oxide semiconductor FET (tv10SFET). 

In this project, the meta!Hc-oxide semiconductor FET (MOSFET) 

\N3S uLlizedo The !Tle1a!Hc>o)dcie serni conducior can also be sub fo1i'!lCied 

inio 1I:VO nalTlely: 

L Depletion 0,,0 enhancernent r,AOSFET CDE MOSFET) 

l! Enhancernenl onl\! t\i10SFET (E - ani'! \v10SFETi " , 

~ 

E:;nth of vl/hich can be rather pooChannel or f--oJ-channeL The enhancernent 

~ only fv'lOSFE T \vas used. Shovln !x;!ow in the syrnboiic; representation 0 

Gate_ 
O~ 

G 
p 

Substrate 

6~ Source 

,f I~o \ />1 fA r(1 0::>/ 0 f/"jOr fL' f"G U~· t· l C l ~ -:. · ... d ~ S" .. -; ...... ) h. tv.. I, S'..:... 

the n ~ channeJJv10SFET 

enhancement mode and have no depietion modeo It wor~:.s with large 

positive gate voltages only 0 It does not conduct when the gate \/oltaqe 

\/C'; ';.~ O. That is why it is cBBed normally - OFF MOSFET. 



1 DESiGN ANALYSiS 

The hllOSFET in this design was used as a switch for the speaker. The 

output frorn the logic control unit is a pulsating slgna!. This pulsating 

signa! is fed into the gate terminal of the fv'10SFET For every positIve 

end of the pulse, the t,JlOSFET conducts dnd sends as output through 
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The output of the 1...,10SFET in fed into an en, 3w speaker'Nhich now 

produce::-~ sound 8S the a!arrn. There are three different sounds produced 

l)y the speak.er, this is dependent on the frequency used from the 

osci!1ator and v>lhich of the probes has been triggered, 



CHAPTER FOUR 

CONSTRUCTiONs ~MPLEMENTAT10N AND INSTALLATJON 

This chapter sumrnarized rne1hods that were usod in assembling the 

ciiflerent components that \vere chosen for the design 

4,1 CONSTRUCTiON 

desjuned to have e/tremelv' 10\\/ stancH}'! current. 
~ ~. 

\f/ep2 then integrated toqether on the Vero board. 

The cornponents nO'N inserteci in the Vero board were soldered together. 

stnpes. Tile components were inserted on the co rnpon erlt 'Side of U18 

\/ero boanl it '>Has U-v::m turned over and rH;;at Vi,JS applied simultaneously 

to prevent dry joints. The leads 'Nere irirnrned after soldering. 

The fo!!ov~ting tools used during construction are ILsted belo'>!\>' 

Digital Meter 

H Soldering iron 

Hj Soldering Lead 



!v Pliers 

v Cutter 

V! Lead sucker 

4,2 TABLE OF COMPONENTS 

STAGE 

ST!\GE 

••••• "-0" •••••••••••• _ 

COMPONENTS TYPE 

Ii''-JVERTERS 

.... 

401 38 

4081 8 

.. ... ........... ; .................... .. 
r>iO[}f:-:: u! ~ _ '-.. OP"' G·oll"C \ . \ . C~ 

............... .- ........................ , ....................... . 

RAT1NG 

°120 K\/ 

RES!STORS 100h\! 

~::;, R·o 331<.\/ 
"" °L 



..... .... .... -- ...................... -

Afv1PUFICf\ T!Of''4 

.......................... -.. . ....... ~.~ .. ~ .... -~ .. 

·~:~~::::~:···I··············1RF244 
MOSFET I 

; 

1 
TRANSFORMER j 

DIODES 
~ . 

: , , 
•• . j. 

li-.J4001 

4.3 IMPLEMENTATION/TESTiNG 

. .......................... -

O.001pF 

I····· ....... . 
I 

I , 

24~:J\//~! 2\/ 

The cornponents 'were first mounted on the t')readboard and tested to 

ensure that respective modules operate efflciently . Also thE-circuit 

that the orcuit \;vas functional. The components were then fransfe! red to 

a \/ero-board and soldered onlL 

The c()rnponent ~ayout of this shown in Appendix A. The transformer and 

\Jero boards Viere mounted to the base of the '0/ooden casing which is 

already an insulating rnaieria! to prevent shock in handling the casing the 
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wires were not closely connected to reduce induced ma9neUc nux that 

could create Urlvv'cHlicd npples. Care was tak.en to avoid bad or dry joints 

as wen as too much ileat to prevent damage to components and circuit 

board. Thc; h~'/o orobes vvere rn;:3de to C011"18 ou! of the casing throuor1 t .... ../ 

4.4 fli1ETHOD OF lNST ALLAT!ON/OPERA TION 

.. 
The rnal1l <,)!ar:n bus should be kepI m Li main rnom where H·K~ ;::·l1<JPT: 



CHAPTER F!VE 

CONCLUSiON AND RECOMMENDATiON 

5, '1 CONC LUSION 

The touch bUf(.j!ary aL::mn system is 8 device that provides \0'arning siqnal 

vvhen there IS <3 brsdch of security, 1h(31 is to say \vhen there is an 

unauthorized person '>NiU"iin a restricted area. it has an incorporated 

vvW be operationaL This \vas achieved in the cour:::;e of this project 

5.2 PHOBLEM AND SOLUTiONS 

LED was fluctuatin9 with tngger 

lnck:atmq divides. This INas rectified by placino the diode before the 

5,3 RECOMMENDATiONS 

As alvvays every functional system even openting nonrlally vvitr10ut 

fauHs has irnpe!iectionsin Hs deS!9n, it is the duty of design specialist to 

seek out Hh~Se irnperfections in order to improve the systems 8f1108ncy. 

As in the case of he project certain aspects of the systern design can be 

L The use of a backup battery Gould be incorporated. 
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11, The sySt8fY'l can be incorporated \Nith a COIT'!puter system that 

HLThe stability of Hv? systerll can be improved upon b'i rnakinq it less 

by remote controL 

These suqgesLons made can in1prO\/e the systern functlonai!'y' and value. 
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