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ABSTRACT 

Thh pr~iect aims at developing an eledwnic ~(~curity monitoring syste.m 1(:)1' monitoring 

dght points (doors). 

This security monitoring system con~ists of six units; the::;e are the prnver supply unit, the 
. . 

(74LSI38). d(~muhtp!excr P4LS f 51) and light emitting diodes. A ean;~hlt {;umbinatkm of 

The aim of this project, vvhk:h ~s to sec that eight points or doors can be lHonltoreJ 

instantaneously, was achieved .at the end of this project 
·.,., 



CONTENTS 

CHAPTl(R UJ 
1.1 
L2 
1,3 

1A 

CHA]:l<TER 2.0 
2.1 
2.2 
23 
2,4 
2,5 
2,t} 

CllAPTER :l.0 
3.1 
:},2 

CHAP'fER 4.0 
4.1 
4.2 
4,:; 
4.4 

~fO~I·~l\:)\··t{·I()N ( -:-'¢ov #> .... .,..,.:.)0 ~ 0; 0; v., <! ( • .)')". "'".,.,.:. A .... \IV" <! ->0>->',. ... .,.:. 1(" ~qv '" '" .,..,..)" ...... ,. )/,.:\ 

O)J~,·t-:(;"I"]Vf::S< Crv" ~ . .,..,..>" ......... "" 0( .. <;tV" 0( -:-.,..,.,." ... '\, .. V 0( 0( o}YV" ~o!>.,.,.:. ..... "".( (.0)'):10 ....... .,.,. 11)91<4 

DESIGN l)RINC[PLL, vv,' ,.,' , .. ," < H','"'''''''' yv, 'H" .. " .. .5 
J30WKR SlH:l<pLV l.JNIT, "" •• , ".,,,, ,<v., ... , .. ,.,« "P" ,'<, .5--7 
CLOCK elliCPITORI' .. " ... , .. , V", , .. , 'H' vv, oY' ,<>" ", 'vv' <A 7-9 
TH.f.: COUNTJ<:U. lJNfC."","" , ... " ... ",'" , ... ,' • ."" ... , .,,9 .. 11 
MITLTH31.;EXKRFNIT, ••• , ... ,. ",H" •• , ,,,VV''' H,'" ""v>", 11 .. U 
HJ::MllLTlPLf.2XER UNIT .. " .. , v, «." ... 'VA" vv, .. " .. ", «'" 14«16 
f)lSrLA, \' lIN rf .. """ < «'v' , .. ,,,,, v v <, H." .. "«",, •• 'A< 'V<, ,., 17-18 

Rl~:St .. rL"'l·'S ....... ,.,.)/ 0( 0( .:,.:,,,./' .,..,..,.,. > .... .o! .. yV" ('0)"'" "'.A"',.:,)/ 0( 0( ... CrY <.,..,..,.,.)0 ....... v" 0( ( . .,..,..) A ...... >" .... 0( .,. ... 29 
(~OS~I· .. ~i:N(; .... yy" ./!>~~)o ). ... ~ ~ ... v ~ ~ ..... <10<10 '" ~~~,.,. #. (~Y'J'V ./!>~~.o)o)o ... ~ .. ~ v ~ (~~» '" ~~~ lfl<'( ......... y ~~.,.~30 



LO INTRODUCTION 

A quick warning of ~luuck is much better than not kno'yving that an attack is taking pbce 

This pn~@ect is being u!1{lenab~n at a time \vhen £,G'>;Trnments, indm:;td($ and of c(~!.m)(~ the 

urdinary household H{;ed to pay more attention to security more than eV{'f before becauS'~ 

crime in its entirety is virtuaH-y nut uf contr<>1. 

It *s IV) longer an issue of argument that the advance in commerce and industry cre~~tt~S an 

ever-increasing ri~k to be combated; h{:)HCe the need hn kchnologicafly advanced 

security measures. This can only ht~ a(~bieved when aU those concerned are directly 

involved in it and become well acquainted with the unparalled contrihtltions of dectnmk 

security systems. 

the shadow adivated alarm sysLt,:m.!n this project ho>;vcver, 1 Ml! considering an 

eiectronic security monitoring systcm,whkh mK~S light emitting d.jud(~s. Signab are run 

limn each point (door) to an LED on th(~ monitoring pand The W:K~ of a multiplexer and a 

dermdtipkxcr reduces the ammmt of widng on the system, The oVCfUlJ aim of this 

se,-:urity monitoring sy'stemis to enbam:e and facilitate security v.;ithln its area of 

coverage. 

Governments, industries, bank.s, h..~1ccornmllnkadon exchanw~, power controi centers and 

indet~d the ordinary hnusehohi 'sNiH th1(l this B(:curity aid very usefhl espe)claHy now that 

crime is at its peak. 



Electronic security sysh:mf; have undergone tremendous impr{)vtnnents over th,~ years 

with advancem~nt in dec1ricdldectronic innovations, Security measures took different 

ibnnsin the eudy days. j\1an had to t:hoose hideoHts in caves and go through the sfra.in of 

bunding mighty 'Nalls of ston!..';B round 11 viHage or hnnw ~ just to ensure security of lives 

by the early lnait 

The Adams M~)modal Museum in Deadwood, south of Dakota in tht~ US/" too.k 

advantage ofthis ever-improving v.:ork! of electronics imd \-vas able to secure the lives of 

its staff and curLlil thdJs, v¥'hich it suHered fbI' about 66years. 

hitBement or dostt. The control panelcon(ains the brains ofth~; security sysh~m and 

control panet from locations throughout its area of cov~raw~ 

paramount importance. Whichever angle one chooses to look at it 110m, dectwHic 

s~xudty systems are always \vorth mure than their initial expenses. 



1,2 M:OTIVATiON 

his techniques Df pHf(~ring. There is theref;;:m: (he needF.H· security measures that C<!.rl be 

Burglary alarms, fire alann.s, intruder deh:.ctors and su{vei!hmce qmWfaS are all 

\,JUI.:rIPLEXER 
UNIT 
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Fig. 1 .. 1 Block diagram of the eledronic security monitoring system 



1.3 On.fECTIVf.:S 

1 To design and buHd a simple low cost, IO'N pm .. ver device to ensure security of 

lives and properties 

:2 To design .and consi!ud a device that l~HI monitor.8 points of entranec!exit from a 

point of choice, 

lAPROJECT LAYOUT 

CHAPTER ONE: This chapter introdu{)es the project and wv'iews related de'<l'elopments 

CHAPTER TWO. This chapter discu%es tfw d{)sign principle that combines the various 

CH/"PTER THREE: This chapter discmises the procedure and construction of the devkt~. 

CHAPTER FOUR: This chapter deals v.;ith the testing ofHw device, discussion of results, 

cost, recommenda{jon,~ and condust(.>m.; drawn from this project. 
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CHAPTEH 1 

In this chapter, we 'wiH. ht; iooking at th;; dr;;;jgn principk that ~.:;t)mbil1es aH the indjvklu<lJ 

components to achieve the des.ired aim of security H1onitonng 

This design principle wiE l)e c(>nsiden;;d UndtT six m~or unit~ that make tlp the secmHy 

n:mnier unit, the multiplexer unit, tht~ demultiplexer unit and the display tmit 

po\ver supply needed, it is to be of the required magHiwd{~ to efft~Gtivdy opefat!;; the 

CDmpr1SeS a step dmvn tnll1sfunnef, a re1xH1er, it niter • .:apacitnr and a regulatur. The 

To obtain .5 VDf..', a 5V regulator 08(5) b required The values ofthe rectifier, the filter 

Gapadtor and the tmnsformer are calculated as ;;hown in th~;; zk;;;~gn formutae bckwl: 

Regulator output ::0 5VlX 



~14.15V 

::: {L707 x 14.15 :." HP-l 

Hut tbereis no 220/10V rated tnmsformt~r The obtainable standard rating is 220112V. 

We therefore standardize the tnmsformer to the lattef. 

The rectiEed output waveform ill pure.!y smo<>th as Hl<l}' be obtained from a DC tmHery . 

. -.... ( ..... / \, \ 
/"""'" I'>! \, 

( -tU __ 
Fig2.1 (a) md.pui \vavefbrm without mh::r (h) output waveform with Hh(~r 

6 



in section 2.1 : 

• 220;UV tnws[<xmer 

to Diodes Uhf bddge rectifier) 50\l (?IV) 

"" 5 Vpc regulator 

* lOOuF tHter capacitor 

Figure 22 below shm.v~ ho\.v these cDmpun~~nts are combined to buBd the pDWt~r suppiy 

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

2-2 THE CLOCK CIRCUIT VN]T 

operah:: tht~ cmmter unit Tlw duck tmit consists oft!w 555 tinwr, a resistor and tt 

capaciwr, Appropriate value combination of the res!sW( and ~:.apacitor dewnnines the ON 

fhrmuhl bdo\.'v. 

For time ON {TDN} 

T'·l"":::: 0 6q3 (R, + Rv»· C ~, n 2<)~ec ' . ~-. '£-': ~'."". ,.,,!... ·1~· .... ... ,. ... , 

-, 
! 



:FOf time OFr (Ton) 

Total tit-ne t'Or a complete cyck (period) 

T:'" TUN + TOfF"o 029 +- fJ.14 ,:.:. OA3 cycles per second 

Frequency. F :::.:. 1/T Z:: 233Hz. 

Wh(~re C ::: capacitance 

To calcuiate the vakw ofC, Ri'< and Rg from tbe ahove formtllu, Torr if> iirst chosen. th!~Il 

For this project, the Ton: is 0 14seconds and C is 1 nOuFsG that the value of Rn is 

Rn ::::; O.14/DJ/iJ x 100uF ::, 2.02K 

'These are nov,,' (x.mnccted ai'; shovm in fig,2.3 to give the dock circuit 



The counting of the number of c!nck pulses Doming fmm the dock dn.:uit and the output 

in hinary txxkd decimal mode (BCD) is done by the ;;;owrf.ef uniL The counter count~ 

A mode 8 counter is used for the purpose of this project. It {''';ounts {rom the first clock 

p"ulsc input to the eigh!"h point; then starts fhe \:yde again as ~11Ov,/n in the tahle bdov,;: 

9 



'Table 2. =1 truth tahk of a mode g cmmter 

5 
6 

n 'F 

I 
c J 

{} 

() 1 
1 0 

1 7 1 f , 
I gOO 0 
I 9 0 0 1 

I I L. ... _ .. ~~~ __ ~ __ ~_~>----~_~ ........... mm ............. _._· 

Tht~ BCD output of the counter is H5ed a~ the select input for both trw multiplexer <ind the 

TbJ k~g1c circuit diagram shown in Hg.J.4 is that of a 74 LS29) Ie counJerv;hkh bused 

tOr this proje-cl. 

Fig.2.51ogic diagnHH !)f74LS29J Ie c{)tmter 



The 74LS29J Ie is an asynchronmg counter ~nd it can be used as mnde 8 or mode i6 

counkc For this project it is uscd as u mude 8 \.:;ounter, the pin cont1g11ration is Sh0\;Y'H 

beknv. 

r"··"'·····················-··~··-------

74 LS293 

FigL6 pin conHguf<!tkm of the 74LS293 counter 

The fnultiplexer has seycral inputs but only one of th~:.si,.'; inputs b routed tn the output at a 

Line. The input to be routed to the output is detcrm.ined by the sdect input oftht~ 

cognition of irs input in sequence with th{~ counter position. 



Input 1)3 

Inpat D2 

input D1 

lnputDH 

9utput y 

j~1 i H> "'tsL~",] Vv~ 
'-l 

r~ 2 15 l~utD4 14 ! ........ ~ 
3 t ..... ...! input D5 

- I 4 13 fllnrul 0(' 

[:::] 5 138 i :2 .~~ input D7 

Output V1 6 11 

Strobe "7 1 f} 

Ground \ i g q ,.~~..J Sdc{.:t C 
~ ~ 
L,~~ ............................ ..1 

Flg.::.7 block diagram of au g input muhipkxer 

1.2 



1'-' 
,\ J 



T(lHe 2.9 tn..lth table fbr an g input nn.dHplexer 

, ............ -~--- · __ ·················--·-1 

I 

-............ ~.~ .. ~~~.M············l 

! 
:. INPUT 

t--~ 
! 
1 

E S2 
} ... ~-.-

I H X 
I 

L L 

·~_~~.w.············_·_~ 

x x 

L L 

z z 
. .....,. .................... -~~-'-"~. 

H L 

1" Do " 
l 

L L h Dt 

L t 1:1 L h Ih 

L L H H IJ D:~ 

L H L L tt D4 

L H L U h D.~ 

~ L H H 
~ 

L;; Dii 

~ ____ ~_1_.r ____ ~_~~ ...... _, ......... ~_._·i·7 ___ D_, _I 
The fGHowlng definitions are \vorthy of note:. 

E ::: Enable input 

Z zz Non-inverting 

dek'lmlm.xl by the select input. This input is supplied ii'om the output of the mu!tip!ex\~r 

14 



and the sdect inputs are supplied hy tbe coumer output That is to say that the same 

counter outpui ),s supplied to both the ml.dtip!~xer and tht~ tkmuhipkxer select input}.>. 

This is done to rnab; sure that the number, which the nrultip!exer routed to dw output, 

wit! synehn:miz.t~ VJith the numher, \vhich the demultiplexer i§ In output it'§ input 

The hloek diagram, Ingie diagram and table of truth for the demuWpkxer is ,as shov;n 

15 



Fig2, 1 t Logic diagram of an a-bit demultiplexer 
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Table 2.12 Truth table for an l5-bit denmltiplexer 

2.6 THE OISPLA Y UNiT 

The display udt is where the actual thing that 1S happening in the system iSlnterprded It 

is the dispby unit that irHl~t:ates the status of each point (door) whether it is open or 

dnsed as cGmmunicat{~d to it by the demultipiexer output. 

The dispiay unit is comtmcted with LEDs ]llCfe are: eight pieces of this LED each 

denoting the doornumher from I to 1{ respe{)tivdy. The .anodes ora! the LEDs are 

connected to a comm011 po>''il';;:!' source through 11 Hmiting resistor whHe their cathodes are 

connected to each of the eight OHtputS of the demultiplexer. Then it is arranged in that 

on.kr. that is, LED connected w the Hrst output of the d{~nlHltipkxer w1n be number 1 

whik dw LED c(}nn~x:t.ed to the last output of ttm demuhipkxtX 'NiH be numher K 



he h a someI.': of danger to the place. The arrangenlcnt of the display unit it'; as shovm in 

figure 2.13 

5V ~m~<~_~_-".<", ...... -.... r«"·"········L<."'" .. « .......... . -----~--."'<<<1 
L ............................. ......J 

~ 

"'<<< ......... -...... -.~.~:/l-<<<'"'.<< .. <" ............ --... -<-.~~~ __ i 
"-...j 

'YO 

< : 

y L ... __ ... ~ ............. _ ... ___ < ,///'!i ~ -- - -- ... ~~< ...... -...-... : .. ··-·---<---·-~·-~·«···<"·"'· .. ·-···---1· 
-",j. 

/1 \ 

Y2 ······---<-·-~-------t<J----- --I 

/"1 

Y4 ~-~ ............ <~_~~m .. <" ... +::~-...J~-"-<<< ..... ' .... -... -<--

fig.2.B display unit arfangt~ment. 
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3Jl CONSTR1JCTION 

The principies of operation of the indi''lidua! components used in th~t-> prnjc{::t .and of 

r.ourse the design principle rt.:qulred to achieve thG security mon~{oring system n3ve heen 

principk~s inh) each other to constnwt th<:.: ser;urity monituring system is OHf target in thh; 

chapler. Here. the components used, f(Jols u::led and the procedure for the construction 

Vim be treated. 

3.1PROCEIJURE 

The pro·c.ectlJf-e in COl1t->tructlng tbi:; security monitoring ::;ystem klibwed the discrete unHs 

multjpiexer unii, the demuitlph~xer unit am! tht.: display unit" then the casing of the 

The power supply unit comes first as shmvn in figure 4.1. After the construction, it w.ats 

FigJ.1 ~;;{)nstruction of the pf.w/cr suppfy unit 

!9 



The next stage is the dock unit i:>hm:vn in Hgun;; },2 , -

FiKJ.2 lX)l1struct!on of tile clock unit . :..... . 

When the circuit has b(~en :!:>uppEed '.vith 5 V" tlH? output is monitored \V1th osdHo~c(}pe tl;) 

The next stage is the counter unit that is an rc. 'When the nece~sary connedio1w bave 

Counter input 

20 



I I 

i I 
:: 1. 

I 
L~~~~ ........... ____ ~.~ ............ _.m~~~ .............. _m ___ ................ _m_~~~ ..... SI 

j 

~M" ••••••••• _~ __ ............. _. __ 

Fig.:>.3 corm~~CfiM! of the counter 

outputs thaI 8erve as the input kn' themuIti.pl.exer and d{~multiplext;r. 



Fig3 4 com.;tru~xkm of the multipkxer unit 

eight doors. When the dOtH' is dn~ed. the power :murcc is diverted to ground causing the 

tnultip1exer input t.o he low. Hut when the (kKW is open, m(lkjl1g that. particular 

data f(rr the multipiexer 



· ........ -.... --.---.. ----, I 
.. _.·.·._w_~w~" .... ·_· 1 16 r ................ ) so 

1.. YO . 2 is . 

~:==---I 
51 

t 
r-.. ~ .. -.. ·~~ 

., 
,) 

4 

.~ .. ' 

~ Vi 

14 I Y2 
\1 t ...... 

15t 
12 

I Y3 

·!-~~····· .. -· .. ··~~C·-.. ·~-· .. ··········· .. ···· 6 
'\(4 

V6 
9 

. __ ~ __ ................. _ ......... _~ __ y.1 .. 

Fig.}.S construdion oftb3 denmhipkxer unit. 

Following the (kmuhiplexer unit is the construction ofthc dhptay unit It is as sho\vn in 

figure J.b 



3300hnl 

+S\~J~-~--.............. nn.{ -==.·~~.~:.} __ .~~~n._~~ .n---.".· ..... l 
1 
i 

Yu 
! 
---.-+(t--~.-" ............... n~ 

I 

1 

The .anodc~ ufthe LEDs <lxe connected to a C(HnmOI1 po',ver source but their {'~l'lthodes are 

24 



Fig.3 .7 connection of the sub-units 
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The last stage is the: casing of the system It is cndoB~~d in a v.,;ooden b~)x, A cardboard 

p<!pl~r is used to form the numerical hgure,~ 1 ," ;'( It is then used to cover the eight LEDs. 
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CHAPTER 4 

4.0 TESTING 

The mE Regulations 13 ~ 20 Stat~5S that "'on cnmpktjnn of an installation, appropriate 

hOUSl~hdd envi.ronment. 

Besides the cardb! physical ohservations ofthe inh.:rnai drcuitx:rry of this devicl.\ 

c~,}l1thmhy of (til the bnks WCH; tested 'Niti'< a multirnetcr The inputs and outputs VllJre 

vlwified to be of the required Emits beton~ t:onncctjng the device 10 a p{Jw{.~r :';{>Ufce. 

Fox maintenance purposes, this device nt~~;xh h) he tested at reg-ubl' intervals to ensure 

k~,ted one by one to identify the exad faulty one. Tbe faulty component 15 Own rcpttlred 

short-circuhing any parts, which may damagc the intenw.1 circuitory of the devit:e. 

28 



The design and constnH.Jion of any sY$tem m.ust incorporate some means uf protection. 

changei) so as to proiong the operating Efb span of tb;;se comp<.)nen{$ /\bo there must be 

sow.e measure of control tu ensure that the svstem rnaint",ins it~ deshm target during its 
~ ~.. ~ ~ 

The 2.2K resistors that art~ placed between the 5VDC slJPpiy and th!;; s\vitdi!inpHt~ nfthe 

muhip!exer provide the protections in thl~ system. These resistors sePJe i\S load during 

the ck}sing of tl1(~ switch to avnid open circuit The res~;,;tors alsu serve to limit t.he current 

that enters the ontputs of the multiplexer. This was tlchleved at the end ofthis project 

Anuthcr prntectionis tb(~ 33Dohm rcsbtnr that Umits the current that passes through the 

LEDs to prevent it from burning out 'rhisw<l$ aho achieved, 

One c(r!ltrol device is tIlt' vohage regulator Ie that controls the pow(~r suppiy. It ke~ps tilt? 

tot the nluitlpkxer to be at the same count with the dcrnuidpkxer. This control measure 

29 



4.2 COSTING 

lb.$. project is a rdalivt:\y chtap mk' tonsidw~ng it::; uSi:.h!lm:~%,rh:::'l.::omp(lmmt<; .an::: n::adHy 

aVJ.ilabk: in the marh:,t thongh thi;) mu1tipk~xcr. nnd the dcrHUhipkx(T art sca.n.::c. 

fhnvever due to varying nature uf market price::;. it wi! 1 Hot be possihle to give an 

accurate (::<,hmate of tht; c<>st of tbis project But a 8Wri total of seven thousand and nfly 

nve naira w<tS spent to complete tbis prO',ied 

4.3 RECOMMENlJATION 

Due to' increasing complexity ofcrime epidt;mic, "vhich is at the rHoment getting, nut of 

o.)xHroL, and bt;cause (l W!~O secun;;d environment g1ves a relaxed mind and tr{:t%hm'l. J 

recommend this project t{)( USt: in government, comrnen:e, industry, banks .and 

hou.seho1ds \vhere security is of great importance. And because H quiek '?-!luning of attack 

is bdter than nntknowing that an (l.ttack 15 taking place, this pwject (xmldn't have rome 

in it better time than nnw, 

AlsO' 1~.n· fLture work on this project, I recommend that an alarm system be incorporated 

into this deV1cf:' to akrt th~: security guard in case he faH~ at-;kep or looses cOllrem.r~lti(m, 

HOW(:\?t;l' the ahnn system i';Jwuld be just loud enough to v·take a siecv~ng guard since one 

of the basic idea.s in this pro.led v:ork is to aieti Gnty the gwitd or house OVy'oer 'Nithout 

the awarene@ of the intnu1eL 
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4,4 CONCLVSION 

Tht~ design and {:construction of this electronic .s{~(,udty monitoring systemtv('!s a success. 

The sub~Hnit~ hmctioned a~ required. 5VDC 'N<IS ohtaiw.=;d froll) the power supply unit by 

means of rectification and n:;guiation. Tbis Vias supplied to {lH~ proceeding unltfl and 

together with the protections ir~ the ;;;ystent ensured that no cornponent '<vas hurnt as (; 

The dt..~~ign target of monitoring g pointsfi'nm any are,{ of choice vvas achh~ved at the end 

nfthi:::; proJect. 
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APPfNUiX: 

$: Capad!OfS (Cl"'lOOuF 25\/" C:>:100uF ]6\1, C3:c:=O.OluFI6V) 

~ Vohage regulat~,}r UC 7805) 

'* Timer (Ie 555) 

$:Resistors (RA, R! .~ R8:::=22K, R9'''4.7K, R!O:::]]O"RB""20K} 

*' Coul1ter (K~ 291) 

* lVlultiplexer (Ie 3(8) 

~ Demultipkxer (Ie 1 5 1 ) 

* Push buttons (8) 

$ Connecting cables 

'* Vero board 

* Wood (f(}f casing) 

TOOLS USED 

*' Pliers (long-nose) 

~ Cuth;I 

* Digital mH!Hmetcr 

*' Osdllo~cope 



$ Soklering !rem 

<II: SCoHJW drivers 
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