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ABSTRACT 

The design and ;;;on~truction\vas irnpkmented in three units which were inlTgratni to 
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INTR.()l)LCJ]{)N 

1.lGENERAL INTROIH.TCTION 

One of the major proh!elD in our so(:iety today i~ the Issue of insecurity. Much iime 

and resources have been devoted to projt;cts that win makt: lift: easier and mc're cOl.nfortabllz 

tor man \vhiie Ettle is been done to make fhewmld safer 

thif.;ves. These gave rise to the need t~1r an increasing development in th{' tedmd.ogy of alarm 

project \york. 

'The circuit design pres{~nted by this project \.vork consists offcrur unit~.·rhese unih 

are: 

{ a )~ Tbe po\.ver supply unit '<Nhich employs the use <Jfhmh battery and 111ains supply to 

fnsure constant POW(:f suppJy to the circuit. 

{h). The t6gger unit 'which is responsible for activating the alarm tlnh~ rt was designed to 

neighborh;od ·or scare an intruder mvay. 



An thes(~ three units \vere integrated into the circuit design lO Jllnn a cost eft<::ctlv'e, 

power efficient and reliable ekdrcmic alarm system with reduced wk of tldse alarm, 

The problem of fkqoent power cmtages in our country today g<'l.ve rise to introduction of 

an automatic p(}\ver changeover s'Nitch '\vhich has the ability to switch betw{~en rn~dns supply 

and battery suppl.y using a rday (RL Y I) ,This provides cold redundancy fbI' the al.arrn system 

thereby increasing it::; reliabiEty oflhe emire alarm sy'Mem. 

The entire construction >,vas manually done using fOD!;:'; and equipln~~nt available within 

the immediate environment and testi..,:d 'Nith availabk measuring instruInents. The circuit 

design and. implementation "vas a.ccomplished using ideas fj-om the textboc<ks, internet, 



1.2 AII\lS AN}) OBJECTIVES 

1. To develop an alarm systern that win check the incre.asing adi'vifie:'> of burglar:'> and 

vandals th;;:reby reducing crime rate in the sc<ciety. 

2. To d(:vdop <t cheap and rdiabk means fix raising akrt in the e~ent of unauthonl.ed 

4 .. 

5. To develop.an electronic sysfem that is power dficient rdi("l.bk and has the abllity to 

tise two independent sot.:m:es ~)f ps,)"\ver supply with one acting as backup 

6, '1'(, experiment the use ofrehy5 as autommic ps,)"\'Ver changeover 5\-'<;"it..:::h in portable 

." , 



r:U.AP'fER T\V () 

2.1 EVOLlJTI0N OF ALAR-lVi SYS'l'i£lVlS 

An alarm can be deflned as a loud noi§t~ or signal that vv'arns peopie of danger or 

a p{~;)blem. An abnn system therefore means a device that 'Nams peopk of a particular 

danger [21. The devdopment of alarm system Marted w1ih the creation of man. \{<'!n 

required a 'Nay of giving alert infixn1ationwhichw1ls inforrn of signals and exdau1iltiol1 

or ::;uoming, laier this \:>;as replaced by clapping of hands and bt:ating of gongs by t<;),Nn 

criers to alert the comnmnity' in order to di:.:;seminate int<xmation in the eady Afbcan 

sock:ty All these n;ethods of raising aiert ()f warning Vlere crude and unreliahk 

With the advancement in science and technology, theSe crude meth()ds of ahnn 

m;rve wa\/ for electronic alarm i>vstemsin the late ISH! j,p These electronic alarm s,{stml1s w.... ~. '. i ; 

design it gives an indication in tl':rnn of loud sound or noise! Ul 

On 28 April 1852., tbe tirst ekc1:ronic flH:~ alarm system V-las invented by Dr. 

Wilham F. ChanninQ, and v'{as as::;isted bv tvlr. Moses G. Farmer, an t:k~Gtrical enfJineer in 
~.. ~ 

its development and construction P! This syt4em used can boxes with automated 

signaling to indi(;ate the location of fire (I.nti \VilS first put into operation in Boston 

(USA). The systern Vias highly sw.:;cessf!ll in reducing property loss and deaths due to 

fire and subsequently adopwd throughout US.A and Can<'!da 131. 

After tht: invention of the fIrst fire alarm system in 1852, there have been 

evolutions of fire and burglar alarm. technologies of varying complexities and 

4 



a rapid and fill! response to alarm caUs. 

The securit\/ industry is constantly evolving: to come up >,vlth nev,/ and innovative 
./~. ./ ...... 

techniques to keep nffburgb.r and vandals iE!. 'Lxiay v{e have the new generation of 

electronic alarm system vv'hich comes in various levels <)1' compkxities and sophistication 

111. They are usually ca!!ed the t"t1()dem electronic abxm systelJls. 

2.2 \HIDERN ELECTRON Ie ALARJ\t SYSTEj\IS 

our buildings and propelties >,vith adequate safety devices \vith increased kvd of 

f%)phisticationpJl.The O)st of these safety dev"tces dep·end 011 the equipment:,uKt 

devices are called the modem electronic alarm systems i.5l 

aJanns, Qun.'ss abrm::., industrial ab.rms, speed limit alarms, and ami-theft: car alarms. 

h ·, . ". S· '1 ~' < !..·l I t .e C(H1C~:pt oj ::>n)S1t~vH.y. , (HDe tlmes, sensors are p aceCI m tne llaLways or .a1'W; 



walking across it 151 .\10tion deH:ctlon is also c8xrled out hv ultrasonic means. Point - . . . 

dewctor hurglar alarm brings to notice any' imn.Jslon at a specifIc poim such as doors 

or v!indo\.vs. Area detection tor intruders is done \vithin a protected area with the help 

ofultrasonic: transducers and passive inthtred dete(;.tors. These s~~nsors ca.n be used 

individua.ll.y or in combim~Uon dev~mding on tht~ .kind of burglar alann §ophlstication 

desired 15j. (Tht~ alarm sy::>tem designed in this projectwnrk is an exarnple nfpnint 

"letector burgl<'lI almm) 

These days" closed circuit wlevision (cdv; an~ incorporated to burglar alarms to 

deterJ the presence of unauthorized persons, 

The ouUmt ofth.e modem bun.dar alarm svstems can range iioHI siren or loud t ~~ ~ ~ 

alarms to wlepih)ne automatic dialers and flashing out door lights. Thi::> M~ryeS the 

function of alerting the neighbours of possible inUlt':>ion and abo serves as a signal to 

the police liT Amo di:'-lh:rs attadwd to burglar al(,trms <'lIe progr<'l.mmed u) dial the 

p<:>lice and playa pre n~(;Drdd mess<'lge that infi1rms the police of the address of the 

house being burgled; most burglar almm sy::>tem::; have battelY back up that function 

in times of tcrnporary dertr1cal blaGkouts 

P"lodern duress alarnls are generally ekctronk: devict~s th<'lt vary ',;viddv in .. ~ ... ../ 

capabilities. They are used \.vhen under threat to send alarm signds to a speciHc 

location. there are thn;l: general overlapping categorit~s of duress alarms that can send one or 

more levds of distn:ss signals to a particulm location Pl 



They an~: 

a) A !)anic hutton ahrm.- a oush bUHonmounted in a fixed location 
~ t A 

(;.) .An identificafionJ1ocation a1arm~ a portable device tbat identin.t;.~ !o{;atei'; and tracks the 

person ';:,:ho i'l.chv<'lted the duress alarm 

The panic button is hy far the most common type of dure% alann. It is found in 

agencies !il 

The second type of dure::'>5 i'11ftrrn incorporaws a pager .. Eke device that has a panic bunon 

'\vin:.lt)% unit (a type ofrepeater) which sends the !:!ignal to .:'H1 alarm cnnso!e. The personnel at 

the ~;;.rm50k \";ouhi receive a coded mnnber and thisnumher would correspond to the user, 

mpeater.This type of aJarm (lho incorpmates a two v,tay radio built into the pager that would 

alien.v (ornmunication lxxween the console operator and the pt:rson under duress PI 

loc~te and tUl.ck the persnn who adlvated the duress al<lrm of his or her pager. The 
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user (e.g. soldier. cars, pets e,tc) v'lith global positioning NlwHife ((iPS} tech!1okJgy and radio 

hequency s)r infrared ~ystem F! 

~ Industrial Alarm Systems 

These a!arrns corne in three versions. The 12v de Grey ben is:'tfford.abh.~ 

and suitahk for home ${~CUr1tv It coml':dieswith the reuuirements ofBS4737 i:ntrud(~r v , 

.alarm sy~tt.:m in buildings. The unit is rnounted v<:-1thl!1 a !;)I.~l1 enclosure vvlH:;n used in 

extem~~l environments for fire detection, 

The 24v aC Grev ben is an extremdy effective ~igna1in:g unit tbr w;e in . . - ~ 

industrial environments, The design avoids the need {{)f mechanical C{lntacts resulting . ~ 

in greater reliability and efficiency. Tlw units nw.y he ceiling or 'Nan mounted 'N1th 

flush or surfllccwiring and requires no final setting up adjusunt~:nt pn 

These (Ire v.'irdess p~·)rtab1e devices or units adaptable v{ixh most internal 

combustion engines 'The cin:.:uit is desiuned to ak·rt the vehicle driver when he has w ~~ 

W~~dHA tbe maxirmHu sped Emit. h d.iminate~ the needs to l{)ok at the speedomd~r 

thereby reducing: the risk of accident v,:hile driving 'Ihis system \vorks on the basis of 
, 0.-.' ...... ... 

the fela!.ion::;ilip that exists betv..:een the revolution per minutes (RPM) <tnd speed of 

vehicle, It monitors dw.RPM and SLlns. giving a beep w'llen the H'l<;xirnum speed is 

attained !9). 

This type uf alarm system is fnmmted somevAlere in the >:.:ar when:: it wil! bt~ 

ditflcuh to locate and remove. The 8\vitch can be located und{:r the Gi'l.sh board or 



under the driyer's seat. When the switch i$ activated <)r turned 01:\ dw electrical 

i' 1 . -i.";' ., 1 !' f'1.' system ()' tIw car setZeS to 1.,.mCtlon or tue $UPrHY!S cut 0 i ! Hlj . 

.., 3 .-!..r","Y~':\..;('I.~%. .. 1f["l'<s..rI· f",,'r .~'I' Ad:~1\1f '::<I~""':'-'f"l} 'f'D<f"H1'!..lC"\l (,\(.,.,~.,. M~ f"\..L"'t'i"\,i~ ... _t3~j.yj.j~1.~" li~ h.I,.~.'·"1..nJ./j.~jr. .. d~~~"t' t~\ __ ~ J.~ lJ . .o!.I .~.J.' 

The incn:asinQ develonments in science and technology have ~dvt~n rise to a 
)...,.- l ...... ~. ~ .. 

tremendous improyt~rnent in the tec.hnology of .Abm'l sens{)fs.These sensors act as 

inputs whkh triggers the alarm !91 

Some of the alarm sensor kdmologies that have evolved over the years are: 

(:1) Photo electric beam M!fl.tOr: These Sens~;)rs transmit a beam of infrared light to a 

retnoW n:"Getver thereby creating an dectronic fence. These senS{)fS are often used 
" <-

Once the beam is broken or interrupted, an alarm signal is generated 191· 

~b) IHicmwave sensors: These are mZ'}tion detection devices that flood a designated 

dIea or zone 'N1th an electronic t1dd. /\ movt~m.enJ in the zone or area disturbs the 

speed and sets off the abrm \9j, 

{e) Vibration s~?m(ws. These sensors an' designed to be mounhxl on waUs. ceiling; " . w,' ;.. ... 

and tloor w1th the intention of deKeting medunic.a! '-iibnuions caused by 

chopping, s;;~wing, drilling or any type of physical intrusion on which it is 

mounted WI. 

f(): ultrasonic sound energy in a protected area and reacts to high frequenG1eS 

associated 'Nith intrusion atternpts 

9 



(e) Adive infrared fien.w;r: These sen~ors generate (! certain pattern of modulated 

infrared e1H.~rgy and reacts t.o a ~hange in the modulation of the frequency Of an 

interrupti.on in the received <:nf:rgy. Both of these o~currences happen "\;:,;hen an 

intruder passes through the proredinn .lone WI 

{O Electrical field sens(Jrs~ The~e sen SOB gt~:nerate an dectrostatic held between and 

changes or distoltinn in the Held. This can he caused by anyone approaching or 

into a protected area and are generaHy used but exclusive thr inh::ma! 

The Alarm sensor hxhnology {:lTlpioyed in this project v/ork is the 

metaHic pr<.)tector:i" existing fence bhr-ic eJ.c. and normally require tC>l..Kh or dose 

proximity to t6gger the alan.n. This al.arm sensor tedmdogy was u.sed in this projed 

work because it reduc~~s the rate rrffabe alarm. This i:,; due to the fact that \veatht~r, 

dedrom.agnetic and radio frequency interferencl:. has 110 effect on the sensor':i 

detection ability. 



(by The trigger unit 

~ -4 ............. ----~ ............ . 

! 

II 



J.2 PO\VER SFPPLYUNIT 

both Hurius supply Jnd battery supply. Thf~ t',;yO independent supply sy'stems arc 

any of the available input !:!upply tu the rnain circuit The PO\v<x supply unit pro,,/ides 

f'"'' -<-,~ 

Ti 
LED3 

". 
.. -:" LEDl 

... :: 

D4 are ro.:;t!t'lerdindes, ('1 IS a flitt:r G1pacltnr. Ie! hi a regulator !e Rly j is a rday 



that cunentis entering ttw lri.9:Rer unit D5 and D6 an.' 1;fofec:tive diodes. 
'o..- lo".......... r 

The operation of the power supply unit can be iBus.tTated hy the hock di<lgram bel;)>).;: 



The hlock diagrarn con3ist of 4 ~taw;~ fI.)r rectification of240V {AJ:') mains supply to 

!lV' (,Ie) a hattery supply .and a relay 3'\vitdt The descriptinn of each stag~~ is given 

thse (F I ) '>A'as incorporated at the p6rnary side of the transtbrmer to protect it from 

exce3S current The 13V a.c suppl.y is then passed to the rectifier stage .. A 

220V!l8 V step down transformer was chosen because the regulator uiwd required 

more than 12V fm its (;<peration 

{b}RECTIF1ER STAGKln thi~ ~tage. the rectifier converts the IBV ac supply 

froro the transH'n-mer into a pulsating d.c voltage. A fuU bridg~~ rectifier Vias used 

for thi~ purpQse 1t consj~t of fQur diode~ (b 400 I) arranged a~ ~hown in fig ].2 

During the pnsitiv\; hah' cycle3 diodes D2 and 03 are fonva.rd biased and (~Un'ent 

t10ws through the termina.b. In the negmive half cycle, diz.i{k~ D 1 a.nd D4 are 

forward hiased. Since load current is in the same direction inbozh haU\:ydes, filll 

"""ave rectitier signa! appears across the fenninab! iq. 

(d THL rrLTER STAGE: The pulsating ilc voltage that comes out from the 

rectifier staue is converted in.to CDnstant J,c voltage 'Nith the aid Df a filter 
~ ". 

capacitor {en This capiKlwr is a large value electrolyti.c cap11citoL It charges up 

(ie stor~~ eHer~Y) during the conductin.g, half cvde and (b~cha.nws (i.e deliver . .....~. w .... ..... . 

energy) during the non-conducting kdf ;;;ycle thereby OPfh)sing .any change:'lin 

voltage. The filter stage therefore filters out \lohage pulsations {or ripple), 
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voltage and abo redlKf: it fforn j 8v fn a j 2v steady ~Jc supply" 

3.3 THE THJGGEH FNIT 

HLY2 

.... R3 -..-·:· .. ·····:.R.4 

•••••••••• 

0-: 

!C2 R5 

TR1 

C2 1 

SENSOR 



As shown in 11g. 3A, tht~ scheHlatk diagram. of the trigger unit consist of3 IJmjor 

components \vhich are NE5S5 tinKlr OC2}, tran~htQr Td and a rday (Rl.y2} 

whenever pin 2 is adivated through the t-).tmsnr. Pins 4 and 8 a.r~; Gmrnected to positive 

p~')\.ver supply ,<",hile pin! is groundt;d. RJ and ('2 ddermint~t-). du.~ time out period of Hw 

555 timer {Le. the period at vvhich the alann sounds) whik R4 ddermines the sen.~itivity 

of the sensor. 

The out pm from pin 1 (trigger (;lJrrem) i~ ~~mpEhed by tnmsistor (Trl). R5 acts as 

bas~; resistor to Tr 1 which is operating in common en;itter mo(k The output current from 

transistor (Td) causes the relav (tHy:)' to :,}tierate therehv :~witching on the . '" ...... t- ... 

alarm/amplifier unit to po!:>itive p{)>)Jer suppl.y hx duration of time determined by the tim.e 

(jut period of the 555 thner {lC2} DJ ads as a commutation diodeprOiecting the 

transistor iTd) fmrn hack emf gt~n.t'l'<lted by the rdav coib 'The 555 timer in this unit 
.... .' ';roO ~ .... 

operates in a rnOHO stable mode 

16 



3.4 TUE ALARM ENIT 

····················:7 

2 

{G.). Tw'{) 555 timer {lC3 and 1(4) opentLing in a sttl.bk mode to produce a hiren sound.. 



The final siren note is available at pin3 of IC3 but its ma.xirnurn current (as 

The pin3 output of le3 is therefore fed tD the transistor 'I'd fbr thrther mnplincati(Hl 

enahling it to nO'Ner th;;.' sr.H.:aker ttwrdw f)fuducing a >ierv loud audible siren sound. .... t- t .,/ f I~ .. 

3.5 CIRCUIT 01'ERA TION 

iht~ trigger unit gets activated ';,vhenever pin2 senses a smaUer pott.'11tial that is le% lh(!l1 

1!3 the supply voltage. When activated it sounds f'Or duration of time determined !>y R3 

and Cl.fh.!:> a\1';O determines h~YN long the alarm '>NiH sound before going off 

In reality the sensor v/ire is uSHaHy connected to rnetaUic dOO1: handles, protectors (for 

'Nindo\'\;'s and doors) or {'\len In{:tdlic gates. Whenever the human body comes in conta.(;:r 

The human hody .and most conductors in nature generates 1.3ectro:>tal1c charges \vhicb 

aHt'rs the ca.p,acitance of the fidd thereby inducing a slna!l 1';imul on the sensor -' w· C 

18 
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i, Gnl<.H"j 
l, lri~Ne!' 
::;, nUt.pHr. 
'L !le!<et 
5, Cnatn}s 

'h,ituge 
fl, Thn"".!w!d 
/, Oh<hM'9~ 
fL ">In: H-} 

"'J r"·11r~~·:;:::··A!:h:1ition.i:d pubn rws 
>.' { . I I : no effect on f.H.I!:pt,t 
( .... ..J .... ..: "*~_: 
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: ...... T .... '1": 
... J L .. J .. L. 
..... t ..... 
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l{Gnnmd); This is the most negative supply rH)Wl1tial ()fthe 555 timer Ie \vhich is 

(0) Pin 2(lhggelj:This pini$ thi; input to the knvest comparat(~r and is used to &,'t the latch 

',h/hich in tum causes the outnul t() gO high 
~ >.,......., 

liom a high to a lo'N level, The output voltage avajlabk at this pin is appmximately eqwd to 

the suppl,y voltage applied to pin 8 nlinu5 the 1 7V, 

(d) Pin 4 (R!?sel): This pin i,~ llsed to reset latch and return the output to a low state, 

(e) Pin 5 (Control !'ullage): This pin allen,vi; direct ac{;e% to the 2!3Vcc vo1tagt~ divider point, 

the reference level tijf the upper comparator 

(f) Pin 6 lThreshok(i: This is one of tb~~ input to the upper colnparawr and i~ used to reset the 

(g) Pin j tDisc!wrge):'fhis pin act a!;'; thi; dhdlarg~' tor tbe 555 timer rCA thning capacitnr is 

usuaHy~:onnectcd bd"0/een this pin and the gt{H.md and r::. dbcharged vlhenever the internal 

transistor of the 555 timer rums Oll, 

(il) Pin 8 (' ',' r\x): This is the positive supply vc<ltage nfthe 555 thner Ie The op(:rating 

range of the lC voltage suppJy is 4.5\/ (minimum) to j 6V (maximum), 

rn lnon~)stabte mode due to the jnkrnalhtching mechanism of the 555, the thner >;.',>,;11 

always til-r!e~olit once triggered, regardless of any subsequent pubes on the input trigger 

21 



!' I'" . . l"! , l' ' pu~se 1;1 app I.e\} tu tne fnggermput,hH: tnrCS!!(HO on tnt:: lower (:(}[npaxaiOr!S 

hundred seconds. The duration ofth';; output puh,.' in SCCOfH.h is approximah.'iy equal to: 

In (l.~tahk mode both the trigger and thn.:~sho!d inputs (pins '2 and 6) to the two 



dTeclively oJnnecwd tn ground through intfrna.l tnm~;istor 11 The result of that is tbat the 

i-1ip"f1op to be repeatedly set and n:.seL The resulting output is a continuoHs sU:::am of 

T: 0.693 x C x (FU + 2. x R/; 

D " t 1 /t ::: d(·, + K,) / CR., .;. 21tb 

t I :::69J(R,,+RbJ C 
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<"< V'n!t-age drop 
f" I ::: ................................... . 
. ,. LED current 

\Vhero: \j;;;:,: "" ;-;uppJy vohag<::; ,;,,; 18 V 

v (LED) ,:; supply voltnge:;;: L2 (see appendix if) 

"1 n /".: ."'"):.-(.~ 

",-. \. l. t! .... £- ."'y. . 
. l·~ ~ ::::-: .............................. , 

J5mA 

J).tV 

0.03.5.,4 

RJ ;:; 45 1.43 n 

Tho pn:ferred resistor valw: closest to 451.43 G is 470 n. Tht:;reh>H,~ 47{):0 \Vas Vohage 

drop adopted in the design 

Current 1ravvu by LEI) J 
!S!' 

470n 

;;: 0038rnA 



Ie. PlV'" 2>:. \/s "" 2:>: 18 '" 36V 

.<\i {he fill! bridge rectifier circuit IN400 1 diodt;\:v<r;. u::>{~d hecauseits PP/ \'!h1.:11 is 50\' 

is greater than the Pi\! of the secondary of iJw ::>es.:;nndafY terminal which is 36Vp 1 i.This 

When..':': f'" frequency of rippl.e vnhage :" 50Hz 

V:::: (>":mstant output vOlta~w henn the regulator "" 12v 

1 "" Constant output curr{~nt from the regulator e:::: 500mA ::: GSA 

c··· 
4 x .,JJ :> 24< 50:< 0.05 

(~ :;.:-" ... ---
1 

415.691 

C :::::. 2.4056, 10"'·:"; LED current 

C "" 2405.6 jt F 

A 2200 P F was used in the design b{~cau::;e it is the closest \?<llue of a standard capa.citor to 

1405Jip F 
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'~:01t (,., A""l~ 
<> .• ~ ~ .Il. a~e '-?~.~; } 

j-(..:;.. -::: ...... -......... :-. ................. . 

LED cutr(~nt 

J(LELr) 

'V (LED) "': supply voltage ::.: 2.2 (see appendix!!) 

j (LED) ::: (lOLA, (Ch(;s~~n to limit dw amount of current u.mswmxl by th~: LED) 

R2:::980n 

ado;)ted as R2 in the desltUt t ~ ... 

12V Current drawn hy LED 2 0;: •••••••••••••••••• 

IOOO.n 

:::OOlLA 

::: 121'nA 
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T ::: 1.1(RJ>:C2} 

C2 ::: 47 Ii F::: 47 ::< Io-i'F 

::: (1 1 >= W.34) sees 

11374 

""O.09Hz 

When:-: Ve" ::: supply voltage ::::1.2V 
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Supply volta.,ge 
---------_ .. _-----_ .............. . 

400 

':::;db :::.:?~(~}- ::: o 00 12A, 
...,. ~ ... 

of the em-rent 'is doubh:.d t.e 

ro:,: O.OO.L~.·< 2 ::: 0.024A 

12··· OJ)i.1.4 R5 ~ ........ --............................ . 
O.{)024 0.0024 



Til ::: tl + t2 

fl'" 0,693 ).:. C4 (R7 +R8} 

BtH C4 ::: n 01 'IF z; n 01·., uy''-r .. " .. "" ,,'" .- ... .. . \/ .. 

R?::: R8 "" WOKCl ::: lOOx 10';0 

::: .693 x 0.01 ).:. lO"'> >:. 200" i O·~ 

., 
::: 1.386 x 1 cr" '3(:C:'-> 

12:: 0.693 >:. C4 'C<. R8 

,'. Tn"" 11 + t2 :::. 1.386<10.3 + () 693:< 10"< 

"" 481Hz. 

r) '! Ii .... 138"'<10<' "j""!)/ 
I. utv ev>:: e e:::: ,'"'''' ......................... ""-:;:' .X.sJ~i /0 

" " 1;; 2.07 x 10' 

",: 66.9Y% 

The values of C4, It? and R0 \-vere manipulated in order to gt.~t the desired frequency that 

'NiH modulate the low 1h~(!uencv {"If'}} to give the desired tone. 
~ v . w 

• "') "t... ;! d j" 'I treque:ncy (t1 tor tu1S ',Iv-ere C~HCU ate. aSDI nvv's: 

T, ::: t 1 -;- t2 
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t! ::: 0693 x C6 (R I 1 + R 12) 

RI2 ;;; 22.KO:::22:< 103 
Q 

0::: 1.n41 (',en ,:/.'1 if'" ,""~.;: 
,. A .v~ J .' .! ,. »,.~.» 

::: 1 .041 se .. :s 

t2 ::: {i.59} :< C6 /R12 

:z:: 0,0996 secB. 

,', Tl= tl + t2 

::; 1.041 +{}.996 

::: 2.03 7Secs 

h.:;: .... -.~ ~'.--"" 
J~ 2.037 

::: {i.491Hz 

'1 (' -1'1 '1 
.1 .,l'1 ." 'I,'no" 

"" --...... ~ .. " .. X 'Ju /0 

2.037 

that wiHmodu!.aJe the high fi'cquency oscillator (lCY) to give the desired tone, 
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pO,Ncr output to ("h<.,~ :,;peaKcf The iictueJ power output hy the transistor cr 1'2) 

nut h "':. (i .~. (fain) in 

("';.":.:,.,, :::: 'i i"jr' i,,,,,., "",?~,"<>v<-;,·· If r) V<,: ... H ~ ...... } ~.;>~~ .... ';}··l·· .. ·j··),A;:;s.,· s~/ 

In ::: 
i? ... 1..1.6 P J. .: .. ...:: ..... --.-.....:.. :::: --.::.~, .. :'.(.:~- ;;.: o. {}:~ 8/1. 

.'~ (· ... 0 .... 

.Jt.Rf .)~.Rf 

::::) f.\,,)'::: 0":\ 1 g Y. 12 
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4.1 CASE CONSTRVCTION 

pain!. 

..... 

........... 

: .... V'. (. <.; k"<.:' ,. 

.. ~ ;":-:) .~ ',: 

:. "'(~ 
.J 

~ '" . 

\ 
.l 

.;:',' 





circuit maker 6, student editioH, The re.sult from the simulation correspond:.:; tn the resuh 



4.4 :PROnLE~lS ENCOUNTERED 

(a). Advanced measuring instfument$ such as osdllnscop~,: and transistor testerWt~H::; not 

tor the circuit analysis 

{b} sorne cOfnponent needed tor the project \vork were not available v"ithin the tmvn. 

Equivdent components SNere used in place of such cmKJponents '<-vith the aid of data hooks. 

{':)Another probkn1 encountered during the i.mplementation stage wa.::; the the!. that circuit 

of the circuit (i.e. by reducing RZ} 

4.5 TROUBLE SHOOTING GUIDE 

l. If the devict;: does not come on when powered, check lhe rday s\'vitch (RLY1) and 

Jilse (Ft). Repiace ifbu!t\'. 

2. If A.C power d:oe~ rlDt come on, check the p<)\ver plug, the bse and the rectitler 

;·'l'·,.,~,}1t R' e'pl'~{"" ;.~' t·\,.,1t>; ...... s v~,"d. ' I .<-~",",'''''''' .d. (~ ..... ,. ~ J ~ 

.). If the DC power does not corne on, check the battery jack and the battery ihelf 

ensure proper connection to the battery .lack and repi<Kt~ weak or dead battery, 

4. rfabrm does not sotlndwhen triggered, check the sensor jack the reset button an.d 

the ~peaker. 

5. If the ahrm smmd$ continuously v,rithout ::>topping., check the sensor jack and (~n@re 

that it is not earthed. 
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(~~H.APTEIl FlVE 

(·'K"\.N(·'~· .~ ·'cIK"\.N '- ~.a) n l['(·'O%i[!\,,it:"r·f·l·"·~()·' . 
, .. : '\.J L: .. :IA.J ~~. '\.1 L : i'%.! ~l 1'1':.. ,: i.nl.l'u.:>~l~L'\. J. N 

t; 1 ("'{"\N'('] l!: "'I(Jl\..i _', J .-,,\.1 ,lU\ .. :S i'l! 

The m.ajor aim ofthis project vvork is to develop a cheap, atl\xdablt\ rek~ble and 

The cheapne:;s oftne produ<.:f \vas attained by the choice compnnenh used a.~ onlY readEy 

ltKorporation of automatic changeover !:-;\vitch into the po'~ver supply ll.nit increased the 

reliability of theenlire alarm s'vsterl'1 as t.he mains supn!v and the hatterv are cold 
r. .. Y.I'; 

redundancy therebv ensurinQ constant StiDDly of pmver to the main cir<.~uit.Abo the .. ./ ..... ... 1-' ~ ... 

ch()ic~;. of cornponents and the use of transistor in common coHector Inode to cnupk~ 

devel.oped at the of this pro.ied ·'.:vork. 

FinaH), the sY8tem "'?as tested and '!};Jund to be working to ~peciJkation and safekrr 

RE(;OiVll\lENOATlON ! ll\IPROVEt\fEN''[ 

To increase the ef11cacy of the sy8tem, f1.lrther improvement can be mack on the abrm 

door lnck. 

Also by im:reasing the sensitivity nftb;.: capacitive sen~Of and che{cking th{: effects of 

';z,round. the a.hrrm may also be u!:-;ed fbr oil ·!)tnpehnes nrotection and Cl'l1' a!arrn. 
........1,. t V 
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.NotIce that the fi:Jnvanl voitnge drop is H.Of the (L6 \,r "S.\,<: assoGiate 
"S,vith a silic(Jn diode~ and that the revef~e hreakdo\vn "S/oliage is , ~ 

quite srnalL 
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