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JNl'R()Ot.1CTION 

1,1 STATE!\'lENT or THE PR(JHLElYf 

portion of their anHual budget on defense and national se(;ljr~ty, This aho expbins "vhy the 

ministry of defense often W:ts the lion"s share of the arlntd budget in Nigeria.. 

9/11 and also most recently the London bombing lH!dcri'{;orcs the very essence of dTective and 

thdr security policies and in some cases putting in t.ougher security meaHUH~S B.nd even over 

hauling their en11re sec.urity sYi'itCtn. 

rdiabk means of crime detection, as crimes are better h~lldled if there c(>;u he prcvenled or 

rJppe.d !f! the bud hefore they (u-c comrnittcd 
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and neighbours vv'hcn (he security at his prcrni~ws i::; breached. 

Wlth appropriate modification of the sensor, 1%1i:, {kvice can be adopted in industries fix 

1.3 OPERATION OF THE MVL'ff SENSOR RADIO WAVE ALARM SVS'l"EM 

The InuIt! sensor w!.b; wave alann system 15 designed to tmnsrnh. alurm si.gnah via radio 

freqm::l1cy and through 11 speaker as well. 

The ::wnsors Of detectors include <'} light dependent resi:.4or and 1:1 normany closed magnetic 

detected dther hy obstruct~ng the ;H!.Hninatiun of the LDR (dark triggered) or by Op{~n1ng a 

applied to the base of [l Sch!nill trigger \vhich triggers and operates in lof 2 mndes. These 

modes are namely tli(: blch{;d and unlatched modcs, In the L:li'ched rnode; the aLann system is 

lfiggered (H1Ce activafed and reHlains triggered t~Vfn an{~r the trigger voltage hn::; be~~n rernoved 

provides the modulating ~igna!. The tone w:~!!en1!.or is achieved by rnenns l)f a 5S) timer Ie 

an audio freuucHcv oscillator. .. , ..,. 

Arising from the output of lhe tone generator arc (;onlH:.c!ed a speaker and tran::.mitter units. 

singk mage ~mphtkr. A loud sound is hs.:;ard frmn the speakf;!' (or siren) each time !he circuit is 



signai which is generated by 11 tun(Jd paralIc!. LC tank circuit The mCKhdator is a C9014 npn 

ampW'lcd by an RF amplifier coupkd h) an antenna fbr radiation into sp,~ce. The ;:mlenna 

The circuH is p<w.fered by 12 ·vol! ac main::; supply (Iud a 12 voa aH battery in addilion 

When lhe ac supply is presi.~nt, the de stipply is di:mbled but as 5<xm as !ilf:' <Ie supply is 

interrupted, the de supply imrntx!iatdy takes over st'fving as an alterna.tive independent p(w ... 'er 

It should he noted that the circuit remains inactive as kmg as no trigger voltage is applied 

to the base of the sciHnrH trigger Tht~ circuit lmrnedialdy cnfnes active as soun as a trigger 

1 A METIKHJOLOGY 

For eas~~ ofdesign::md construction, the circukisdivhlcd lnto Eve (5) 5ec6ons viz: 

The IH.!"ver "lupply!charging unit 

iL The Schmitt trigger trip dark detc<.:tnr/s'vVltch unit 

Ill. The tone gennatnr unit 

JV. The tr?,nsrnittedRf MnpEfied Hall 

\!. The speaker and antenn<'l unit 
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The po".ver ~upply/dw.rging unit consists or a 12\1 {1e nudns supply and a UV battery 

SOHnx~. AnLJ\{H 7T regulator is employed to give a regu bted ! 2'/ output from the power 

;-;,upply. The J.lC supply charges the ba.!!ery as well 

The detector/sensor unit uses a light dependenJ re~ .. istm (LDR) and (j contact switch VJ 

activate a Schmitt trigger thus pro-vit1!ng an inpui into the dr(/Hii The LDR operates when It 

detects darb.w::;,.; by re"';; .. ;.·.m !.·.li.' ;\H (.1i1.st.f'II.-:I;, .... ! .. ,. t.,·) ','. l;,~.·~.,tlt. ~,.:'.->,'l''(._·.!'~ q.L~,-.j. 1.".·"'1· .. · 'I' ;,.p" \'(~><''''' , ~. -".,.' ,_t<", " _ ''':'; .. ,., __ • .;H" .. , h"·(.·I"~' '<.d",. ""~,,, 

The teed switch which is nnnnally dosed (-l{;tivgtes the circuit ,vh;;;n a door or window a:, 

the cal:<e Im~yhe is opemd. Abo <I mode se!ecUresf:t button toggles between the diJferent modes 

of ttw circuit and also reds the t.:ircuit 

A lone gcnerflJnr which is designed from an astable muH! vihrator using a 555 timer lC is 

tlw ScbniH trigg{>r is triggered. Apube ofl kHz is generated by the astahk: circ.uit \vhich 

The oulput of the tone generator (pin 3) is c(}nnJ.~ded In an FM iram;miitt::r and a speaker 

the modulated fiignal is flmpbfkd by an Itf nmpli fkr hefon: it is sen! to the antenna. 

and the speaker unit T1W amplified modulated $igrwl is nldia!ea fion! the antenna io a 
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an intruder 

1.6 FRO.n:Cf OUTLINE 

This project seeks 10 design a neat and portable device \.vhichcan delf!C! the presew.::e of an 

intruder Of unwanted person and provide {w dTeclive and efEcknl means of alerting security 



chapt(.~r five caps 11 aU np with the C(HH.::h.I~\On, n::commendation and the refcrenn.: nmteriab 

consuited 
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CIIAPTER'I'vV() 

Looking at the vadoos ah:mn ~.;ystems pwsent today, one eRn easily he rnided into 

thinking of them as fairly nt~W invf.m.dons. But their evr;lution dates back to almost a. century 

(ll1d {l halJof hard work and ing('.nuity. 

The systeln was tlrs! invented around! 853, and except fbr the telegraph invented in 

1844 .. 1t was the earliest commercial application of electricity thereby pH'(hdng even the 

tekphone (1 876) 

r:.' I . ~ l 1 L{v,:m .0.0 me:';., -.,s.;lm f()tmded the l",iew York City Company pioneered the fin;t 

uv"n connection (poles a.rid \vidng} bet"vecn nlarn1:prolect('d sites and his c{;nlrai oihce 
::-:.. 

~{ork in 1858, his clientele soon incloded such prestigious Enm 35 Bowery Bank, the 

22 CLASstF1CA'nON OF ALA.RM SYSTEl\l /\NO APPLICATlONS 

situation such as the presence of an intruder or the existence of a nmav;ay uwdition in a 

, 
f 



temperature m pressure or rapid change in proce~;s conditiort 

/\larm systems are usually (>p(~n-loop contn)l systems. /\ basic 8larm sy::>t.C1YI contains 

contro! systt~!ns,. that i~\ the ddector is located remoteIy from the indicator. 

n~quirf:d to dt~cide V,:'hHher or not an ahnorm;Jl or dangerous condition ~~xists. The type 0[' 

detector is determined hy the r,articular application und hy the natun.~ of the physicd quantity 

being ddecte~1 1n a burglar syMem: a rnetaHic tape is uSlJal.ly phl,ce.d at entrances to the 

building. !!., which caHses an 

electromedwnh-;a! rday to be actuHted. Any intrmkr entering the budding breaks the tape, 

interrupting the CU!H:~nt k the rdrl)'. This reenergizes the reLy and causes tht} relay contacts to 

dangerous. cnnditlons in many phases of the reHnery process 'These detectors are used to warm 

opcm!hig personnel ,.·Awn Pf0(t~SS levels are changing too fa:;t or bn··c exceeded safe limits. 

Tht>)' include thermocouple resistance kmperature detectors (RTDj, temperature sensitive 

.Aj~rm indicators an: used to translate the in!(,nni:ltion from alarm detectors into a 
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Ltke the Emu of a visua!indicatnr or a mell:r thal provid~>s inl<xma{lun atx>ut pressure. 

()" 'V-!'!~g'$ ;') .t>~" ""l·t: '>l"{'fOI'i"lnt l'n!i~ ,,/' .,,1<"''''1 ':;v"'t,'!·,·) d'"!',, '1'<'-' 11'«" ·(·"'T()n><>. ; .. '·I(· .. r"":""".'I'I·).Q. .. · '- ). . . s .. ~,,_. ~.L(, ...... ,. .... .: }<!) .. " .. < .... ~.' A .... 1 <..~.~~.~.:; . .:;.) "''' ... ,3 ..... ..- ;;~.~ .. ;; .. / ~ ............ 'N,J .......... _.-'.:;~'- ;: -'" -...i(..) :::., 

burghr al.arm. 

In {he words of hJarvin Riemann of the RCA h);C;tituks Inc. " if the prirnary aim is to deter 

intruders, abeH, horn, sIr(~n or light is used to give the alarn:l: if the primar.:: aim Is to 

An infrared abrll1 SystUH uses an infruxcd beam prniectcd onto a photoelectric (eli 

hearn. 

, I . 1 t', I' , . '{ , l An c ectronlC a ann SYBtcrn Has tv.;'o naw.nct;c elf'c{r(HU(:· OSCli atnrs connectec to an 

anh.Tlnamounl.ed in the area to be protected. l'he presenc(' of an intruder near 1Jw mltenna 

detected triggering the alarm, 



a n~O\iernent of lm intruder caUSf:S the p(1ttern of tht; received signd to differ front that 

THE 555 TIMER 

-r'h "':; _. . !' I- . ." r e), > tuner !S USCiJ HI t .US project a;~ <1. tone generator It!B connected In the a:::>tade 

mode as an oscHiatof ~o gt;nerate a 1 KHz "ignaL The .<::,55 tirner is <'l very rugged and versatile 

The 555 ijmer Ie was designed and invented hy Han$ R. CanH.:l,ind v(ho holds other 20 

U. S patients ii,H' diffen~nt semiconductor invention. Camez:ind designed the 555 back ~n 1970 

while employed thr the engineering rkpanment at Signd,ict, Corporation. The original 

everyv./here frorn toys to consumer electronics and span:; dectronio; application these days. 

Even in 1997, a reference is rnade by Camellnd, "Redesigning tl';e old 555"" JETE spectrum, 

September 1997. Prior to his Signetiv; ear~;er C(1tnezind v..forked at PH. rv1albry'~;. research bb 

The 555 timer Ie W(}$ first introduced around 1971 l:-,y the SignfJics Corporat~nn as the 

SE5S5!1".JE55S and was caned "The Ie Tirne !\lachine" and 'NOH abo the \/ery Hrst and only 

comr(!ercia! timer f.f avadubk It pmvided circuit designers and. hobby t~nkerers '.v1th a 

application. 

The idea for the 555 carne up to (1ccNmnudate fir$t the old 565 PLL and. later the 566. 

The PLL needed an oscillator to-lock-on to and the osciUawr had to be :.:;ensitive enough to bf~ 

insensitive to the large variation of parameters Inside t.he PLL Ie. So you viodd SfJ the 
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this to dr:sig)1 his 555 timer At the tirne prior to the 55\ the oscillation has to be built hom th~; 

ground up, :n tWHt,istors, 2 zener diodes Rnd ! 5 resistors The design En the 555 took a year, 

D'om start to prototypes nnd smaH production qiJi.Hr!.ifies. Thc<Nhoh5 thing (.h.'s1gm~d by on man, 

decided to pick fb::: name 555. The first 555's vvere made both in plastic ~lrld metal cases. The 

Sinre ihis device \va:~ tJrst made commerrlaHy available, (l myriad of nnve! and unique 

circuit have bet:n d(;veloped and presented in s~:veuli trade, professional and hobby 

yublkations. 

From the foregoing it is been that ttK~ 555 tinH.~r is a versatile and ruggi..~d chip. This 

inform the choice of the Ie thr the pro.1er:t and hence its incorporation into tile design as the 

main Ie. 

The Hght dept;ndent resistor (LDR) it~ used in this as a s(~nSnL Hcnvcverlt is u:~ed here 

~:hrkness around h. 

! ! 



The light dcpenrh,:nt resistor abo kth)',vH as th(' photoresistn,- is a serni conductive 

of incidt:nt light. 

As tong as no light bincidcnl upon the device, the light dependent resistor (LOR) 1'1<1::> a 

high resistance caHed the dark rC3istano2, Rd. It is one of the pararnetcrs of LDRs and 

there is incident radiation v.,..ith ph()ton~,; having sullicient ~:nergy., pairs of mobile carriers are 

Sf;,P :::: :I 
4)V 

It is u::;uaHy severa! hundred <)r thousand mic,roamperes per lumen Fhoto resistors have 

a linear V-I characteristic as sb .. w",,!l in Fig 1.1 (a) and (b) 

Serniconductor m::3Jer1a!s comxnoniy emp1<>y(~d Ul tht: rnanuEicture of iighi. dependent 

to visibk li,ghL Lead sulphide (PhS) on the uther hand is most sen:sitive to infrared Hght 

12 



It should hmvevrl be noted that light dependent resistors have a particular property in 

they rernclnbcr the lighting conditions in '<Nhh,:h the:)" have bCI;';11 fitore& This property is 

in light prior 11) m:(; can lninimize this rncmory dl'i;.cL Light storage H~JUCCS equilibrium 

to reach steady rcsisl<mce values 

Cor(lnlon areas of application of the LOR ~nc!ude photog.raphic light meters, security 

and str(~et lighting controllers. 



CIRClWf Hl:SiGN ANn ANALYSIS 

into Emdiona! units or sub (ircuits The coupling together of these functional units 

in the6na! d.rclJiL 

Thc power ~mpp!y(chHfg;'ng unit 

H. 

m. The tmlC generator unit 

lV. The tfan~m1Her!Rf a.mplitkr unit 

" v • 
Tbe speaken:: and antenna uutput units 

of these l'lui.H;,ircuib vAll he treated one aner thc othCL 

THE PO\VER SUPPLY/CHARGING UNiT 

L Tran:::F:mner 

iL Rectifier 



" . • v. V(}ltagc regubtion circuit fJ.!· 

Thi:.; pn)jf;:ct is f,{)wered by a ! 2:v dc sourcc. A nov <'IC minas supply is rectifkd to produce 

12v de :;;upp!.y. HO\hJcver the circuit a\.;.;o Incorporates a charging unit f(}f c.harging a 12v de 

1.1 TRANSFORMER 

onc circuit is tumsfonned into electric power of the S(lH"lO {1·equency in a.n~)ther circuit. h can 

rnagne!kaHy coupled 

1. Core type 

!L Shdl type 

sheH type on tht: otlH::r hand has the core surrounding a cunsiderable portion of the 'Nindings 

1S 



:e'l:0l:.Kl;~ry voltage, For lhe purpose of this project, it step do',vn transfi"Jrrner sha.H be employed 

transfbnrJ the l40v HC ~upply imo 1~ 12':'; ac supply. This is (J.(;hievt::d by meam; of the emf 

of a trans!brmer given by 

::, induCl;~d emf in the ~econdary winding 

."" number of turns in primary 

0;: numher IJftums in secondary 

lfN1>N\ ~-' I.e. K> !, then lransfbnner ts {l sU.'p up tnmsfbrmer 



l"!v~ IIv ae In a pv -Ie "l r!w,lv • ~ oJo.-'. • -' .,- ..... \. .,,~. ~.IV·./ 

T1K: process of obtaining unidirectional currents and voltage limn alternating curn:.nts 

.and voltages is tenw;;d rectification. Rectincntion is achieved hy means of circuit called 

direction whHe opposing the i1o'vv of current in the opposite direction [Yj 

ofthe ~inusoida! input voltage., hem:.e the narne hal f wave recliner. 

The 1hH wave n:.ctHkr can be achieved using hvo (2) diodes as in the simple full wave 

1.7 



bdov: in fiu . .1.1(al and (b) ....... " .... . 

t 
I 
i 

~(t... tT----......-...... ·- .. -.... ---................... -..... -.~ .... 
" . 

..•.• 

,;;,X'" iR 
/v 

/ / .. ~." ........ ".~." .. ~ .....• ~." .. , 
(' <x/ t 1 
: /'7 V,.: j r:: .. "f"I' 

g o ............. ,,"j· ........ ~~"j Dl te, ,. 11.1 
~ 

l ....... ~" ............ ".~ ....... "_~"" ........ ,,._ ............ _~" .... j 
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Ih and Dj conduct during the P(~Sttive half cycle while diodes fh and D4 conduct 

the negative half cycle. This resutis in a unidirectiunal po~i!ive voltage output v:ith (l. 

ofuc rippks akwgsidt: r51-

Tb!.:: instantarwous input vullage V., is given as 

v::: VmSinwt 

rectification is aimed at providing ~ de cum::nt the dfectlW) de curn.::nt i~.:; the avemge 

j 
2n 

"Irk 

2:n: 0 

2:n:Rr. 

id (w"t) 

-\- J 
2,,'\ 

i 
\'mSimvd «Nt) '> 
~ ..... __ ~ ........ ~ ..... :.·1 

If. RL I 
) 



',: 

Vm .. ~-~~~ .... 
2xR:, 

r r t" ],~ -!l -U)S ,<-vI r 
! J 

f I' 1"« I 1 i.. ,;". i r 
+ / ~. Cos wt. I 'i:, 

i .. .. "" f ;:, f ,/ 

'" 

Vm {(1 + l) -;- ; (-

16:: 
~.~ . 4 "\,, 

........... "' ..... -~ 

2nRL 

tk -- 2\/n~ 
.. ···nR~·: .... 

Jc!c 
... 21m ... -~ ....... ---

n: 
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r '" JJl.l~ .. :i5'l:hl~~ .. l}[fl:0.S:Qll1.iNrltnt.~ 

de c.omponents 

L.k: 

3.1-3 . FILTEH 

n~ctifkf and in paraOel 'Nlib the 108.(1 Rt.. This type offihcr is known as capacitor lnput niter or 
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ston.~ tnergy) during Cow.hiding half ... cycle and 10 discharge (Le. d<.Jiver energy) during 

nun-conducting hfllf.·cyclc In simple wOfch" Gtpacitor opposes any change in V(}!tBge. 

(or rippksJ- The m!ering action of the simple GlpadlOr fil!erwnen osed in a rd! 

rectifier can be !.mdcrstood v,:ith 11K' hdp ofthe Hgure oLLf< and 3 7 below f3:l 

V,. 
'l 
I 
! ;/ 
i I 
I.' ! ! 
i I 
1 ! , , 
: i 
Ii 
L ...... _ ............... _ ...... -..... --_ ...... _ ..... _ ..... _ ....... ~ ..... ~ ... ---i!<> 

Huctuflie The fluctuation arhes !hml i1octH<'!iion in amplitude of supply voltage Vin such <1 de 

power supply is calied unregdaf:.:.d pO'Yv{)r supply because output vohage changc5 with change:s 



3.L4,tl APP.LICATION HINTS FOR LMJPT 

output voltage of 

24 
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O.6RA + OJiRn ::: \/;, X RD """ ... , .... - ..... 

Suns1Huting equation (1) into Oii) 

· .(iv) 

V bH X R,\ _." 12 R.;\ .' 

IN4001 diode is lJsf:d to prevent the (-mHery current hom Howing through tbeL!vB 
1 
If 

regulator from the otr!.put to the !nput when the de input vduge is n:~mnved 

subsystem. The two H05401. diodes are used to prevf;nt 'Nf(mg hattery connection. A LED 

indicator conneckd:1CH)SS the circuit curnes on to indicate the prt;:~~ence of pov-:er '.vhen the 

::;vtltc.h is in the ON pMitbn ad goes off to indicate the absenc(; of power when the switch 

!noves to the OrF position 

~.t2 THE SCHMITr TRiGGER TRIP nARK DETt:CTOHfS\V1TCH CHtCUIT 

frf'quency (RF) tfansmiHt;r. The b~\sic an(!ngement of th: Schmitt trigger circuit is sho\vn in 

the Hgure of3 10 below. 



--, ........ --------- ...... -.---i-....... ------............. -.--~-- ...... ----~' .. -......... --~-.............. -----·}········------o \.-'cc 
:: .L 

l, + 1,Q R, R. !>]I~ 
, J-....... ----........ -.---..... [=~ri~ 1R, 

......... -.-~-........ -------J/ IR, ;! t r-.... ~ . . 1 j 

I 1:: .. t:--.-.-!~--.- ........... j 
V;» ~ LJ R; It ~ LJ R\ 

. : : 
~: ~ 

.-.---~ ........ -----.-..... --.-.J,.-- ........... -.. ----........... ----.--........... ---~- ......... --.~.--........ -----.......... -----......... --....... <) c,v 

'1'\V0 voltage levels are important in the overall operation and ,-ksign consider.gLio!! of 

the Schmit! trig.ger· the first is Von .. the vohagt~ applied tD the base ofTR" \vhich causes it to 

~;\vitch to the on siate: the second voltage level is Yon:. the \ioltage at which 1ran::;istor '1'1<..1 

hd.wecn Von and VoiT Hysterlsis means "!a.ggmg behind" and in {l schmiH trigger drcuit Yoff 

lags Von <:1'-' :.,hown in Hg 3. t 1 below 
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Suppose TR! is off and TR2i~ on Assume tb·)( the hast cWleni of TR2- i<; SHliI!1 

R.\ 

this vnliage.,\:\,;,: is the voltage at th.;; en1itter of lR2, and hence at the ernitlcr of TR 1, ::-;inc{' the 

l1mher ON and TR.2 1~lrthef OFF. 

It is not likely that Voir \yi!l equa.! Von since quite a sudden change in the circuit has 

just about to come on, thc voltages at th~; bases of both transistors arc (lo1'C to their respective 

transistors are dose to the volt.age Vdf then 

VoH!Rl 

And the voltage drop across R.;; and K< is g1ven by 

Vee ... \loffe:: Ol \- b) R;: + 11 R.\ 

Vuff 'Icc 
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Von ... Voir 

reguiator at apprnxirnatdy 4.72v. Calculating for th~;; val use:.; r~fVon and Voffyie1ded 

Von 4.72 x 12()() ! 57}}v 

220() -+. 220(; -{ .. 22(}O 

Voff 4.72 
.. ~-...........,. ...... -- ..... ~~.-"..., ..... -..... ----~.". .. -- ... -... '-'--' ...... ......."..,.. ......... __ ....................... _--_ ........................ . 

(1\ 22DO!22(0) + (2200/2200) + (220012200) 

: 4.72/2 I. U5V 

Comlizk6ng the complete schClnaUl2 of the RF alarm circuit., the base 'io!.tagt~ ofTIZ 1 is held BJ 

tL7 I v by the LDR I SOKit potential divider network. 

and T!U on S1nce TR 1 ':.> base vnhage is 1)0\,'/ '..lcry do::;e to Sv.Wi!h TR lon, TR2 is off and 

When the LOR is covered, i.e. the source of illumination is broken Of the reed f,v,Atcn i:.:; 

opened,TR 1 's li;.i$e voHag:..:; is removed, and is held ofr by the voltage at it::> emitkr TR2 now 

condw::ts and puns its cotkctor vefy dose to ground pulling TR3 into conductkm, Since 

Va»Vh fl;)f TR~ current flows through its CE junctk,n into the connected loilds and the 

circuit A 1305 regulator is (~nlployed to give a 5 V supply tIJ SdHnitt trigger dg.;uiL 



The Schmitt trigger can be made to operate in one of 1.\'/0 modc~; lnode I and ((Je(k: 2. 

osdlla.tion/transmiHcf is po'...vercd br~t~ny. This means that if llw conditions axe removed l.C 

tone. In this mock, the circuit can detect ho\v manv times the door has ht>.en onened. or how . ~.' ~ . . 

many tiroes the IJJR has been cut off hrlH1 the sntHC{: of illumination 

Fdt abHn mode Once latched, the osdUalion! tn:msmiHer :~ends out a 1 KHz ton(~ on 92MBz 

frequf.mcy, which deady lies in th~ FM (frequency modu\ahon) spectrum or b!lXH.t The tone 

generator aho drives a bud speaker to generate <sn audible akrt The circuit can be dis<sh!ed hy 

Tht~ j KHz tone is generated by means of a 555 timer::; (;onn(~cted in astable mnde. The 

astable Inuit! vibrator gem~rates a conUnuous stream of n,::ctangtlhlT off··on pulses thilt switch 

h~l\.veen two voltage kveh. The hequency or the pulse:~ and thelr duty c,yck arc (kpendent 

upon the RC network va1m.:.. Tlms, an astable rnultivibrator simply lwhilVZ~S as an oscillator t
iY
l 

the tone generated hom the astabk muhivibn~tor s{;rve~ as modulating signa! which modulates 
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capacitor 





discharge pin (7) connected to the internal tran::.i:3ior is connected b the junction (Jf these iYVn 

resistors. 

When povv'er is l1r<>i appJkd to the circllii., the capacitor \\lm be uncharged, lherdore, 

contro! n;p~nop causing the output to s\vitdl high. Tha! abo (unt:; ()H'transi::;tor TJ (intern"l! 

transistor of the 555). That allO\v5 the capacitors CI 1.0 begin charging through RI fInd R2. /\s 

also conduct::;. The eHcct of T I condud./ng CflU ses rn+-'tor R2 to be cnnnected aaoss the 

external capncitor Resistor Itl is effectively ctmrH?ch:d to the ground tkongh internal 

t.Hlusistor It The n:::~ult of {hat is that the c(lpacitor tH)'N begins to discharg<~ through R2. 

As soon as the voltaw;; acrORS the capacitor reaches! /j of the ~,upply voltage" the knvef 

comparator is trigg,ered. That again (;('luses the control flip~nop to set and the output to go high 

TranSlfltor T 1 cuts olT and ngain the c,ipadtor begins !.O charge. That cycle continues to repent 

with the capacitor alternately rhuxging and discharging, as the compmator~< cause the nip~nop 

to be repeatedly set and reset. \9] 

section, 



.LJ.1EQIJfVALENT CHARGiNG ANI} f.HSCiIARGiNf.; ACTION OF 

Tp&"< 55~ 'r1 1'.031"D r,/" 0A(··'rrf· ... r:t .. 1.1:'" ........ -"-. 11.r~II.J_l' ~~~, .... \:[ J ... i I~.'.f'-. 

ton sider the circuit Sh(HVH be!ovv' in fig. 3.14 

Capacitor C 1S charged Unough (I. high rcslstorRfforn a baitery of V vults S is a :<.ingie 

3.3, t 1 OVRING CHAHGING 

~} c 

f~'······---"'·:···<}··----1]'----~"······--~/'v"./"''''/'····''~''' ......... _, ... j t~········--i 

I . I 
I ~- i,R+- v, ...... ~ ... ! 
! I /L, 

~l~ I '<) 
~~ __ ..... ~, ....... _J ... __ ~, .... __ ._ ........ ~, .... ___ .,. ....... ~ ...... __ .~,. ..... __ .~, ....... I 



V 0:: ic R -1- Ve .. 

,', v "" Vc + CR dVjdt. .... ' .... 

fntegrming hoth sid!~5, Wt': get 

f ''{' ,.'\' \" ~ ... a. y' C/~ .' '" .' c) 

>'" 

1 '('l" J 'j '. !., <.. n . 

.'. log." (V,Vc) ". -tieR + K ., .. 

V/here 

kmnv that m. the start of charging 'wh{~n 

Ht~nec (iii) becomes 

\Vhl..~r$ }. ::: CR :::: time com:Jant 

"r l"'" ~~.: ), .', \! ... -Sv C)"-'-tr' ::: e ." ," 

Now Vc ,;; o/e and V::: Q!C 
. ~ " 

(iv) Now becomes 

. . . . . . . . . . . E 

,.ii 

.W 
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q/e .', n":OO-"'·(.'}.) 
"I -, ~ ... ' " ... '.' . ... v 

Differentiat.ing both sides of (v), we get 

:" C\'/CR f;t"'i (Q:: CV and f. .. 0:: CR) 

()f ~; :::::: J~} e ... ~j;~ .......... , ... . . ..... 'V~ 

\Vhere t·: is lhe maximum current ::: ViR 1.3 J 

Just at tiw start of d1<lrging:. p.d across Glpaci(oris zero, h!;;nc(~ fh:wn ('i) putting Vc ::: 0, Vv0 s~et .. .... '"-, 

~V!CR "" Vi f.,. <':'ol!/seeond 

If this rah~ of rise is 1"'Ilaintained, then time taken to reach yoltage ""1' would have been 

v ::::CR 

VieR 

.~ - , Y l' .!/ ~. \' . I . \-. 
...; C ::: Y I. 1 - e ) :-::: '<' 1 .. e } ::: V (1 ... 1/1;"":) 

:::V (1 ···1/7..718) ::: 0.632v "'-' 2/3 V 

Hence, tirne constant nnw he defined as the time during whkh capacitor \ioltage (or (!)frent} 

m<:tHaHy use~ to n.63 2 of its final ~teady value; since from (vi}, at 1: ::: t ... 

!( ::: L,e'\:: L/2.7iB c:: (Uf(, PI 
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J.3,L3 DUnfNG DISCHARGe 

J.l6 R c 

r·'·········· .... ~ 

I 

v "" 0 in (ii) \W5 get 

,,: ('A(·<d~J/A. 'I 
..... <::..:: '" ~." U1. ... 

dv,/V c ::: "dtfCR 

Integrating both side ViC 

f dVJVc ~ - liCR f tli 
... (vil) 

!og~V( ::: 0 + K or log" V,; ... K 



But femt~mbcr that t ::0 0, 

So that 

Putting this value into (vii) v.;e obtain, 

Or Vel V :::c·t'1-. 

At t ;0: \V c become", 

::: 0368V [~q 

Hence, tin1e constant may also h;. defmed as the ti.me during which the uapac!tor voltage Of 

figure of 3 1 7 below, 
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,--_ ... 

Output 

CHp~!~jt~:.r : .. ~~lf:;:_gt 
(Pin~6 .. j'? 

The frequency of opef(!6on of the astable circuit is dependent upon the vab;;s of R j, 

R2 <'Iud C!. horn th~ manuractwer's data sheet the th:;qm~ncy C<in lw udculated<,vilh t.he 

fbnnu\a: 

lA9 POI 

hom the circuit this gives 

f !A9 

1.'19 

927. 77Hz <:::; 1 KHz 
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capaciwr C1 of the 555 timer nppr()ximate:~ w~~pectively to the vOh,lgt: value,> at the time 

constant during charging and discharging 

The puis/? is on {'(if tl seconds and then oIT rx t;: seconds. The total period tis t, -+- tlThe time 

internal is rdated to the frequency hy th<:) f~HnHiar relationship. 

f l/t 

The time intt~rva! f()f the on and off pnrtions of the output tk::pend upon Hw v<tioes of Rl a.nd R2 

... cyde The duty· .. cyde can be calculated with the formula 

From the circuit 

D ,:: (.3n + 20) K ... 50 ~" 0.714 

on + 2 x 2m K 70 

::: 71.4%, 

Studies hav(~ sho\vn that tbe normal hunHHl ear is most sens11lVt; to sound pre:~sun;; 

vibr(lting at fi'equeocies b~;;tw/?en 1 KHz ... 3KHz. Hence (hoh.:e of 1 KHz ,H, the modulating 

tone pq 

3.4 THE THANS1\HTTER!RF AMPLiFIER 

This project. work incoq.xxates an F\1 transmitter k'f the pmposl.? of tranMuiHing or 

radia1ing Hw alarm signal via radio 'Nave. 
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Frequency modulation (Fp.,fj i::; a system in 'vvhik the amphtuorof the modulation 

,,;ignal (61 

·the amount of ch,mge in fh;quency is determined by !hc Hmplitude of th{;modulating 

signal whereas tb .. ~ raW of change is det.ennined hy tb .. ~ frcqm~n.cy of the modulating signal en 

! ! : I I ; 
1 I 
I 1 . j 

! \ , ! 
i 1 

L H 

(b) Carrkr f., 

(r;) Modul<Hcd 
FM carrier 

As shown above, in an FM carrier, infiwmation or (inklligence) is carri~~d as v<lxiati'.:)LlS in its 

freqm;ncy. Frequency of th(~ modui.nJed carrier increases HS the signnl amrJitudf..~ decreasf..' but 

decrease as the sigrwlamplitude increase but decrease as thc, signa! ,unpUtude decre:.~ses. h is at 

41 



hequency \vhen 51gnat ampHtur...k h.as frHlximum negative value. When signal amplitude is :u::ro, 

i~; the a!l(Jw:d Ihcquency ofHw tnmsmitkr. it :~irnp\e 'vVonis, it is the carrier frequency on vihich 

(1 statkmis allowed to br<><lrk:asL Pi 

The m()duiating signa! frequency is given by em:::' Bsin 2n/m t 

f 

, I '1 (PI' !,!" S' ''> ... ~ ::: A~m 1':'11.: .! l)' /~., '" Hl..::..n;/,." nil 

mr ,,: tflX!Uency dt~viation 
-"' ..... --"'~ ..... --"'.-......"' ... -.. -........ ,. ... -.. ---...,.". ... 

modulation frequency ,lin. 



3A.2 ANALYSIS OF 'rUE TRANSMITTEH 

\'.:. 

L, 

4·······················--_· Fftqt:{·:'"~(:y d;;~~.er;n;:niBg 

m:t'.','(>rk 

C1 of the 

;~','n;>cJ' i ''''''.f' {'c, ;.J' ,.'I'jF- "./'11'1' '·,h!f' ... "F',,,~1 '.'!)"f' ,"', ;I''''I';~ l' '< .", V' !'j i I",' >lv' i··,,<,·; l !;,., l' {I" !")"»"l""l" , ... ;'.< <' .. <.'.!,'l.:o:,! .... (.(~ .. v( .... ' .. ).u~ .......... ....... ... J~. l:i ........ {. M <," ... ' .~ ........ u ..... ~t.( .. ,'10 ......... l:. ...... • ~ ....... ,] •.. ~ ...... ... 3.d. ~ .... '" .... "7 ....... 3i".~j . ..... ~~ . ...... '\..; ... ........ 1.. .-......~ ...... ~.i 

Hl" ..................... : 



--.-~ ..................... -... .-'~ 
i 

21<.\1 Cr 

Dividing equation Oi) by (i) give~ 

i ... ----~··········· .::.: -J 71 C;A;::;.;y ... i "'T . iH, 
,il+ 
V 

... (bCr ! 2eI } ....... , ..... , ....... ········, ......... (iv) 

rnodutAor or a vaIactor diode modu\aJuf. 
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varied by the modulating signal. Sinct' the capacitance is di!\':ctly proportional to the BluHnl 

T1 The impedance shunted (tcross the !_.lscJ!ator tuned <:ircuit by the nK){luhltor \viH ha"\;e 

-45 



nnen thi:~ amplitude rrmdubtiGni3 snw!! and em) h~ tolerated. If H cannot a Emile, j:~ 

in the common rmiW:·r {eEl m~)(k 

; 

.................................... l'~,,:,,'.· .. ___ . r" 'j i·················· 

: II' Cc .. I .:.l, 

r, f"'j', •. ~ h" 

J,e r 'I' ," ( I "TCCb 
1 I l [ 

.. ___ "'" ... ~ __ ~"'" .... _~~" ....... __ ~~ ........ ___ ~._. .......... __ ~ ............ _ ... L. ....... _ ........... J 
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CCf: 

Cie -: L 



(of co: ff{'qucm:y deviation ~ ...... -_£~( ....... . 
...... ,. ........ -~ ... ,. ...... -.. ~,. ...................... -.- ............ . 

rnodulatioH frequency 

~ ................ ,.. ...... -..... ~ 
-...... ~ ........... .....,.,. .............................. ~ ............. .. 

modltlatiO!I. lrequl.':ocy 



(If 1KHz. 



Where V ' J Kl O\n/'> 



4 

\j'l 
: i 

f 
, ... L. 



L, .. ~., a 1 Spf and a 
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CI I APTERFOU Ii 

CONSTRVCHON ANH TES'r~NG 

4.l CONSTRUCTION 

ea;::;y access to the circuit componenf~;. 

The uniti~; carefidly t:,o!1sirtlc1.ed fInd housed in three (.3) cornpartments viz. 

t The tnmsfonner Sfxtion 

are COlTCf.:tcd hefore the component;:; are fhmHy soklE:Jed togdher on a printed circuit board 

(pcb). Thi~ is very important to prevent lnuitipk sn!dr:ring fInd de-sohkring of circuit 

component::; hom the printed circuit board (pch} in the event of t1mlt detedion as well as 

protect, the componenb [i'om damage. 

Care wal< exercised '.;vht~n handling {;ompnnenis particutarly the ':>ensitlve OIWS (surh as res} 

properly with respect to their pob.dtks to av<)id damage or nnn·-hmctiorwJity. Til{' components 

prnviding ca:.=;e in fa.ult tracing. Proper spacing ab() helps to check capiic!tive build up h!;;hveen 
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small !)rush was used to (!i~dodge stubborn ~dohcs or flux ." ..,.-

The LDR is ~~ndosed in a hoBo'l: ca~ing to remove or isolate ambit:n! iiRht sources which . ~., ..... 

can disrupt normal operation of the c~n:.ultA toggle $'\vitch i::> used to !nin'!lc (l reed switch 

operating on a normaJ!y dosed condition The alarm is triggered once tlw s',vitch is opemxL 

Also a mode sekct!reset S'v'';ltch toggics the circuit opcnrfion bet'Neeo the latched and un!atch~d 

mode. 

The dn;uit is ac powered as wtdl as dc pov.;er{~d. WlwH the circult is ac powered, the de 

supply IS intermpted. Hnwever:, as soon as HC pov;er is cut otl de operation takes OH:r 

immediately. So the de supply pnwided by the 12voHs hrl.Ht::ry (1x 6v baw:rks) serve~ (l$ an 

independent povver :K>urceiback up for the ac operation. ThL is particulady important to emll.1re 

continuous p~wyering of the circHit in the event of ae power failure or in the event oLw intruder 

disC!;:mnecting the source of l1C supply from the mains. The (IC supply in addition to povv'ering 

the ciH:.uiL also chaf~,es the 12voHs batter\{ when connected in stand hv mode . .?~....... ..' ,/ 

After construction, tests 'were carritxl out to ensure that the circuit operah~s as designn1. 

The test was first conducted in the latdwd [nock i.e. \~hen the Schmitt trigger h; opemting in 

mumination is obstructed or the :~vv'lt(h is opened the nlarm is triggered and a loud sound j~ 

iHuminatt'd is restored or 1h~} switch returned to {be norm.aHy dosed conditions. To deadtvate 

the circuit the mode select/resd switch is pre::>seO twice to n:set the (;irc.uit 
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In the; unlatched mode .. when the somcc of iOmnin;;\tkm to t.he LDR v{as blocked Of the 

switch opened, the abnn sounded through the speaker only fOf the duration the obstruction 

4,2.1 RESULTS 

/\ radio receiver was used to tLne to the transmission frequency to test the H'ception of 

the alarm. /\ continuous ~igna\ at a. fn~(luencv of 1 KHz ,,vas heard ckadv on anHA radio ..... "1... .I 

operating at a th::qu(:n';;y of ahout 92h1Hl.. The S1gnal nw,gc rJr range of reception was put at 

circuit as some times t!w simulation of the circuit gave sin,t!laticm convergence errors. This 

was iat(':r resolved by adjusting simulation panurw!ers on the C/\D (Computer Aid~x! Design) 

program. Secondly, the drGult components used in the CAD program were not readily 

available at the stores 
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CONCLVS10N ANH RECOA·l1\-1LNHATfON 

5.1 CONCLUSfON 

light dependent resistor (CDR) (Ind ,I. magnetic feed S'vvitch as the sem;ors / deh:dors It sought 

rapid response to curtail crime. 'Tlwwork reiterates the fact that crinw:'} ,u<;~ better handkd if 

they can J)t~ prevented or nipped in the bud h;;fofe they pst: comrnitted. The rc~mlts obtained 

\Veft~ very satisfactory. 

This neat and portable device vAn be very useful in homes (l:< a kind of hurg!af or 

secur.ity alert system to indicak the presenc.e of an intruder. H provides a mf:<'lH$ by whkh a 

hoHt-iC owner can keep abreast of the security situation m his ho,ne 'v'{hik present Of ~nvay finm 

home. 

enHb1e security outHts to monitor restricted area.s and indicate thepr(;~.,encc of any ummthorized 

pcrson(s)e.g hIgh vnhagc transmissIon arens or pcrirw;;ler fences. 

it<;~ms e.g. bntHe5 in a bottling plant that hus passed through (!. pa.rtlcUla!' poin! 
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It By modifying the scnsor to fit the particular app!iuJtion, it can be (lr\<;ptedin 

indu~trie:~ 10 n:onitnr changes in paHwwt!;;rs eg temp;ratHH;, pressure, light 

intensity and to notsfy personnel v.;"l'l(,n such paramfters fi",~;; abo\:T or drop bdo\'v 

acceptable levels 

m. An auto dialer hmd10n Ciln be incurporatcd into dw design to automatk,aHy dial a 

location. or a service Htilhy eg. !ire sfation in the casc of a nre outbreak. This 'NiH 

o:nnpkrnent the func1 Ions of tlK 5p(~(lker and the antenna outputs 

IV. By incorporating a rnicrocomrotlerinto the design a I.ot of dedicated functions f<l.n 

be pert(Jwwd for Instancc, tuning on (! sprinkler, :.:;huHing or locking aH doors, 

turning on al! {he f!!!hts imd nvmy more 
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LIST OF COMPONENTS VSr:O 

HJ:S1STORS 

ik ohm (x4) 

!Ok ohrn (x5) 

Vadabie 50k ohm (x4) 

2k ohm (:d) 

4kdHn 

20k ohm 

47k ohrn 

470hrn 

Lighi dependent resistors (LDR} 
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DIOO.ES 

iN 400!(x4) 

C1815GR npn(x3) 

C9014 npn(x2) 

25AJ015GR pup 

TIP 3k npn power Iransi:>tOf 

OTHEHS 

!ndw.~for$ ... 7 tum." of 22 swg(xl) 

Rad!o frequC!H'::Y choke 

LM 3 ! 7T A.djustl1hievoltage regull1t<:>r 

Toggk switches ()';J} 

555 timerl' Ie 

8 ohm speakers 
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