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ABETRACT

This profect sims g1 developing an elecironic  securily monHoring systemn for mOnHDng

eight points {doors).
This security montoring system consists

of six units; these arg the power supply unil, the

§¢}<;§4 unit, the counter unit, the multiplexer onit, the

demmultiplioer unit and the display

unit, These units are designed using 10s such as 555 tioser, consuter {74293}, nudltipleser

{FALS138), demultiplexer (7415151 ¥t light emitting diodes. A carsfid sombination of

2l these units forns the slectronic secuit ¥ moenitoring system

The aim of this project, whish is 1o see that & sight putints or doors csn be monitared

wstantanecusly, was achioved a1 the end of this projent.
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CHAPTER ¢

18 INTRODBUCTION

A guick warning of attack Is much better than not knowing that sn attsch i taking place.
This project i3 being undertaben a1 2 thme when governments, industries and of course the
srdinary household weed 10 pay more attestion © security move than ever before because

orime in is entivety is virtualby out of control.

It is oo longer an issue of argoment that the advance in commerce and industry crepies an
sver-inoreasing risk o be combated; Ience the need For technologically advances
seourity measures, Thiz can ondy be solieved when all those s::z:mcemes;ivaw dirpotly
wvolved i it and brcome well acquainied with the uapsraliod s:f.s_rz.t.z'éimﬁéns of elentronic

security systerms,

Widde variety of elsotronic seourity aids exist, examples are the burglary slarm gystem and
the shadow activated alarm system. In tiis project however, § am considering on

From each point {door) to an LED on the moniioring panel. The use of a multiplexer and g
demuitiplexer reduces the amount of wiring on the systent The overall sim of this
security moniioring systent 18 1o endmnve and facilitate seourity within Hs ares of
COVEIRRE,

Governments, ndusinies, banks, teleconmupication exchange, power control cesters and
wdend the ordinary housebold will find this security wid very usefil especially now they

crime is af s peak

oy




LILITERATURE BEVIEW

Electronic security systoms have unslergons remendous snproversents over the years
with advancemuent in electricalicloctronio innovations, Seurity measures took different
forrs in the ety dayvs. Man had 1o choose bideouts in caves and #e throngh the sirain of

building mighty walls of stoses round & village or home — just to etsure security of lives

and properties. But today, slectronic systems made up of electricalivlectronic components
and various btegrated cirouits (H05) have taken vver and the rosults are as never insagined

by the early mag

The Adams Memorial Museum in Deadwood, south of Daketa i the USA took
sdvantage of this e*»"’@'w;mmiwmgﬁ wathd of eloctronics and was abls {0 secure the Hyes of

i3 stafl and curtadl thefs, which i saffered for abou Hivwears.

Elsotronic security monbtoriag systems siards with g control panet usually focated in a

bassment o closst. The contred panel contains the brains of the secirily system and
exsentiglly operates as 2 contral computer. Various sensors or hand wire connect 1o the

control paned from locations throughout its aren of coverage.

Electronic security systoms are more important now thas ever before. For homeowaors

st corporate offices alike, protecting asaets and ensuring privacy have become of

paramount importance. Whichever angle one chouses 1o look at it from, slectronic

security systems ave always worth more than thelr initial expenses.

e



12 MOTIVATION

(ver the years man has mproved in sl facels of ife, This has resulted 1; hetter living
starwdurds and goguisiiion of mors expensive properties - thus meking Hfe more contly g5
the years go by, Thers is therefore the need © seoure these Hives and properties to aveid
leouing them ax soom as they are goquired.

£ is Togical that ss seourily measures contimes Lo improve, the burglar also improves in
his tzchuigues of pilfering. There s therefore the need for seourity measures that can be

b feast ong step shead of the burgler

Burglary slarms, fire slavms, inirader delectors and surveiilance cameras gre all
sectronic devices that bave in no small measure contdbuted 1o the seourity of Bves and
properties, benoe the motivation w chouse the elecirone seourity monitoring system for

this project. Below i3 the block diagram of the electronic seourity monitoring aystom

POWER CLOUHK COUNTER MULTIPLEXER
RUPPLY M OCIRCUITORY » UMY * LMY
LY PINT
» DERMULTIPLEXER , DISPLAY
UINEY ® Livify

Fig. 1.1 Block dingram of the electronic security monitoring system.




13 OBIECTIVER
b To design and build g stmple low cost, low power device 1o onsure seeurity of

ves and propertics.

o

To design and construet a deviee that can monitor 8 poirts of emrance/exit fiom g

poi of choice.
3 Yo gase the tramma of insecurity of homeowners and corporate offices,
L4 FROGIECT LAYDUTY
CHAPTER ONE: This chapter introduces the project and reviews related developmenis

and brief listory redated 1o security monitoring systerms,

CHAPTER TWC This chapter discusses the design principle thal combines the various

subunits that make up the seourity wonitoring system,
CHAPTER THREE: This chapter discasses the procedure and constroction of the device,

CHAPTER FOUR This chaprer deals with the testing of the device, dizcussion of sesuile
i b .

cost, vecommendations and conclisions drawn from this project.




CHAPYER 2

1.6 DESIGK PRINCIPLE
I this chapter, we will be looking st the desipn prindiple Yt combines all the individusl

cemponents fo schieve the desired atm of seourity monitoring

This design principle will be considered under six major units that make up the security
monttoring system. These units ave the power supply unil, the clock cirouit unit, the

counter unil, the multiplexer upit, the demultiplexer unit and the display unit

2.1 THE POWER SUPPLY UNIT

Power suppdy is & basic necessity in any electrical or dectronic desipn. Mot only is the
power supply needed, # 15 10 be of the required magnitude to effectively operats the
syatean in question, The power supply must alse be stable. The powser supply usit
commprises a step down transformer, & rectifier, 2 filter capacitor and a regulator. The

vatues of these components have 1 be worked out.

To get the component values requinsd for this project, we would start from the cutput
where we require 3 constant 5V oo supply to uperate the secirlty monitoring svstam.
To obigm Voo & 2V regulator (7803 i reguired. The values of the rectifier, the filter
cappeitor and the transformey are calonlated as shown in the design formulae below:
Repulator cutput = i‘»’if;x-

Ve = Y = 063V ., {Bor a 7805 voltage regulaton

yi"’p{g{_{' = 9/’ {}{,.?3{3

L
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But there is no 220710V rated transformes. The oblainable standard yating §

We therefore standardize the anmsformer to the lgtier

The diodes required for rectification,
Biode PIV = V. (or bridee rectifier), PIV is 50V so we roc wive BV {PIVY dicdes.
: # . 1 , .

The rectified output weveform is purely smooth 23 may be obtained fom 3 1O brattory.

To achieve thet, 8 Blter capacitor is used to smonth the cuput waveiorm fom the

rectifier as shown in figure 2.1 0} and (30 balow.

ff ":K““K m{‘:%“ .
H K o,
/ N %, ™
‘S«, j »,,\‘ ‘s,“ ;; ‘s"
SN ™ g K , L Y
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P R i Y y Y
y ‘é % Y ! : %
7 3 3 £ 3
L I .

By sutput waveform with Blier

Fig.2.1 {a) outpud waveform without flter




5o fur the power supply unit, we need the following ecnmponents snd values as caloulated

iy section 41
# 22V wansformer
Briodes (for beidge rectifier) 30V (RIY)
s 3Vneregulaior
= 100oF Blter capacitor

Figure 2.2 below shows how these components are combined to build the power supply

it
TR(S e
. . e, k£
po R R 2R
e oy g R hotet taseed
NS f,‘»’”: ; /Q = ey ¥ / \\; Iv')”‘ , j
2N P oz 12V . b
S 2 "\,;- Y,
M e H L /\':- '; W:?v.“u_’:s
! 7

Fig 2.2

2 the power supply wall

LRHHE CLOUKR CIRCUTY UNIT

The clock clroull unit is reguired to generate polses at regular intervals and frequency 1o

operate the counter unit. The olock unlt consists of the 359 thner, 2 resistor and

o
&

capacitor, Appropriate value combination of the resistor and capacitor deterniines the ON

and OFF tioe of the ook pulses. To caleulate the O gme and OFF time we nee the
&

forimla below,
For thme ON {Tad

Tome= 0,693 (R + Rl = 0 2560,

~d




For tiume OFF {Tope)
Fogpy = AU R = O 1dsen
Total tose for 3 complete oyule (period)
= Tome + Topp = 029+ 004 = 043 eveles per seonnd
Fregqueney, P UT = 2 33He
Where C = eapacitance
B = resistance of registor A a.g:eé.

Rp = resistanve of resistor B

Fo catadate the value of € By and By from the abave for mysta, Topy i frst chosen, then
the value of g capaciior is chosen, from thers the value of By is kaows. The next SEep is
b0 choose tie Tow andd the value of C and By bs substituted in the Formula and then the

value of B s is caloulisted,

For this project, the Towr s 0 Maevonds and © i3 100uFso that the vahe of Euis
cateniated from:
Foge = 0, 0*33{3{»3}( . {dsecs,

Rp = 0140693 « 100uF = 203

Fom = Q3R + B0 = ¢ 29zecs,
Ro=4.18 -2 =228
o J00uF, By = 20K, By = 20K

s

These ave sow conneeted a5 shown in B.2.3 to give the clock cirpuit
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Fig 2.3 clock civeult disgram,
23 THE COUNTER UNIY

The counting of the mumber of dock pulses coming from the clock cireult and the outpe
in binary ooded decimal mode (BUTE is done by the sounter unlt. The counter counts
from O, the first clock pubse w 3 predetennined sumber (7 in this case) and then restarts
the cyvle {Le. from §).

A mode 8 counter s used for the purpose of this project. B counts from the first clock

pulse input o the cighth polnt; then starts the oyele spain a8 shown in the table bolow:

“




Table 2 4 truth table of g mude B cowrger

Beoimat Clock Pulsey BOE guiput

& e 0 o
z o {‘; i
2 y i o
3 g i 3

N S N
A mased deeih e
] Ll

_ i
3 5 (4
it £ £ i

The BOD outpid of the counter is used a5 the select mput for both the multiplener and the
derpubtiplexer,
The logic ciroutt disgram showa o fg.3 4 is that of 2 7405293 1T counter which s psed

for this project,
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Foaont
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i TR TR - . 5"/
Mgy Fesmnee”

ih ' i 30 p

Fig 2.5 logic dlagram of T4LEE93 10 couer
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The 74L5293 10 is an asynchronous counter and # can be used as mode B ar mode 16

counter. For this project 15 used as o muode B counter, the pin contiguration s shown
bedow
/“ )
¢ CPO umused
105
TALEZH3
1 LT
i3 7 g { 4 G N
Mz Sz G 13 é; 3 UMLISED

Fig 2.6 piv configoration of the TALEZ93 counter,

24 THE MULTIPLEXER UNIY

The suitiplexer has several inputs but only one of thesy inputs i routed 1w the output at 2
fine. The input to be routed 1o the putput is determined by the select input of the
multiplees. The multipleser used here has cight inputs which corresponds to the eight
poings to be monitored. The seloct inputs are supplied by the BUD outpad of the counter
50 us the counter omunty Fom [Ho B, it will couse the madiiplexer to be routing the

cogrition of 175 input in sequence with the counter position,

The block dlagram, logic diagram and trah table for the multiplexer is as shown m lig.

%7
7

2.7, .8, and table 2% respoctively.

i
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Fig 2.7 block diagram of ap § input aultiploxer
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Table 2.9 truth table for an 8 input muitiplexer

PUT $UTRPUT
g 53 5 S | ;’M K4

H X . X H i

L L L £ In 2
L L i i | i | B
i i H i Iy 13
i L H H i Eh
i H L. L. 14 134
i H i £ is 12y
i H ¥ § ie B
i H H H iz 3

‘The following definitions are worthy of note
£ o= Enable input
-1y = Bignal mput
£ = Mon-eerting

o= Teerting Chtput

2EVHE DEMULTIPLEXER UNIT
The desmultiplexer has only one input and ¢ight outputs, which alsoe corresponds to the
eight points (doos) o be monitored. This input is routed  one of these muputs 3t a time

determined by the select toput. This input is supphied fom the outpt of the nwltiplexer

{4




soud the select vynts are supplied by the couner outpel That s to say that the same
counter outpud s supplied to both the multiphocsr and the demubtiploxer select lnputs.
This is done 1o aeke sure thet the number, which the mueltiplexer routed 1 the supu,

with synchromize with the nursber, which the demultiploxer 35 o outpt #7s tnput.

The block diagram, logic diagrany and table of truth for the demmbtiplaxer is as shown

) i {6 “
Select A Yot
Selet B 2 15 Yo ouipul
Sglect £ % 5 ¥ putpn
324 Enable 4 1% Y 2 outiput
{28 Enable § 151 12 %3 cantput
Gt Bogble o o iy Y4 ontpot
¥ 7 cutput 3 sy 5 putput
{irosansd : 7 L g TV output

Fig 210 Block diagram of an 8-bit demultiplexer
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Fig.2. 11 Logic diagram of au &b demultiploxer

iH

AR




Table 212 Truth table for an 8-bH demudtiplexer

SELECY CODE GUTPUY
a7 O % 34 03 {2 o3 {43

5y 5 Sy i}

t { £ & ¥ Y i & i i i
i ) ¥ & & {} & i & H {3
£ i ] i 3 i 0 £ i £ &
i i : i {3} £ & i £ i &
3 3 i {1 £ ] ¥ 3 3 £ 3
§ £ i iy 8 } & i} £ 3 £
i i th 5 i i & 4 i it i
i i ; i {} {3 { {} {1 {3 &

2.6 THE DISPLAY UMIT

The display unit is whers the sctual thing et is happening in the system bs inerpreled it
is the display unit that indivates the slatus of vach point (doory whether # s npen or
olosed as communicated to i by the depmiltiplessr outpot.

The display unit s constructed with LEDs, There are eight pleces of this LED each
denoting the door muraber from 1o &respectively. The ancdes of al the LEDs are
connected 1o 8 vonunon power source through g lmiting resistor while their cathodes are
comngsted © each of the aight outpus of the demultiplexer. Then ¥ 13 arranged in that
order, that i, LED connecied to the first oulpd of the dermultiplexer will be number §

while the LEL! ponpnected to the last cutpu of the demultipleser will be nunber 8

e
g




The ved LED bas bosn chosen becase of ds ow power consamption. Also it tallies with
the general notion that ved colour denotes danger becguse when an intruder siters a place,

he i3 g source of denger o the place. The arrangement of the digpley vnil is a8 shown in

330ohm
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Fiw 213 display unit arrangement,
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CHAPTER S

3.5 COMSTRUCTION

The principles of pperation of e individual components used in this progest and of
course the desigy prineciple required o schipve the securily monitoring system have been
well discussed n the previous chapters of this work. Incorporating these designs and
pringiples ito sach other o sonstrugt the senurity monitoriag system 3% our targed in this
chapter. Here, the components used, tonls used and the provedure for the construchion

witl be trested.

31 PROCEDURE

The procedure in constructing this securlty monitorng system followed the discrole units
st make up the systens viz, the power supply unit, the dlook uni, the counter s, the
ritiplexer wit, the demultiplener unit and the display unit, then the casing of the
sysieny.

The powsr supply unif cones first as shown in figure 4.1 Afler the construction, & was

tested with a multhmeter o confinm the expented voltage of 5Vpc.

sonsersessassaniey " “}ig{ } :‘.; b n
o ool ANy i
27:;, ‘E;c‘, o “‘}” g% -
¥, H b ", ) ",
ey o 1 SRV, w2
7 ‘ o
e} T LI

Fig 3.1 construction of the power supply unit
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The next stage ts the clock unit shown i fgure 3.2

4 3
7 .‘; """""""""" . {-,- -u g 'EM”:"'LM
148
& 555
: 5
1. 03

.y [

NP REPVINNVIVIVR

Fig 3.2 comstruction of the clock unit

Whaas the cirontt bas been supplied wigh 5V, the output ts maonitared with oscilioscope @
E ES

see the wavelorm of the clock pulses,

The poxt siage s the counter unit that {s an 10 When the pecessary connections have

heen mads ag shows in figure 3.3, the clock clroult output i wsed to serve us the

{ounter mpul

pit




4 | 3 MEZ CLOCK INPUT
253

LA

AR
:Z
2
{3

NS

Fip 3.3 cormection of the counter

A waddtimeter s used 10 test the tree cuputs of the counter By — 5o It in these three
custprats thad serve gs the npud for the moltiplexer and denaultiplexer,

The connpetion of the nadiiploner 15 dosw as shown in figure 3.4
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Fig 3 4 sonstruotion of the mubiplexer unit

Adbhe inputs, (T8 - I3 wre connected as in L. The switches are hidden iy each of the
eight doors. When the docr is closed, the powsr souree is diverted 1o ground vausing the
awitiplexer input 1o be fow. But when the door is open, ruaking that particular
multiploger input HIGH, pin 6 bs the inverting output that serves g5 the inpat for sigoal or

data tor the mulliplexer

The dermdtiplener unit is construsted ae shown in fgure 3.5
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Fig 3.5 construciion of the demnultipleser wut,

Foltowing the demndiiplexer unit is the construstion of the daplay unit. B is a5 shown

figure 3.6
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Fig 3.6 vonstrustion of the display unit

The anodes of the UEDs are conuected {0 a2 common power soures but their onthodes are
P
sonnected 0 sach of the vuiputs of the denwiliplener (Y - Yoh These units are

compected togerher to form the complete securtty moniioring system as shown edow,
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The Iast siage 16 the casing of the systom 1t is enclosed 2 woodden box. A cardboard

aper s used to fosm the numericel figores 1 - 8 s then usird to cover the eipht 18D
paf > ¥
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CHAPTEHR 4
4.8 TESTING
The [EE Repulations 13 ~ 20 stgtes thet “on completion of an installation, sppropriate
inspertion and tosts shall be masde 1o verify so far as reasonably praciioabde thal the
fundamental requiroments of salety have been met” This porsuatod me o onsure thay
this devive dogs not only work edu instatled b also safe for uee especially in the

houschold environment,

Besidos the carelid pliysical ohservations of the iternal cironitory of this devive,

continaity of all the Hnks were tosted with 2 multimeter. The inpuns and oulputs were

verified to be nf the requived Hmits betore connocting the device {o 2 power source.

For maintenance purposes, this deviee nesds to be tested at vegular intervals 10 ensure
that it is working properly. Malntenunoe procedore for this devics s shaple, just gs
snentioned before, this system has 6 distingt undts. So with o moellimeter, the system is
ested following these units. 1t is a matier of festing the input and output of sacls uni,
which will definitely localive the faultto 2 unit. Then the compuonents in that unit are
tested e by one 1o identify the exavt faulty one. The fulty component is then repaired
or repdaced ax may be deemed it

it is worthy of note that before any mpistenance work of testing can be dong, the devics
must be anplugged Som s sowres of power, This i3 10 avoid electoic shocks and provent

shert-cirouiting any pars, which may damage the internal clropltory of the device,

s




4.1 RESULYS

The desige and construction of any gsyvstem mst incorporate some meang of protection
This is 1o ensure that most of the components GF not all} am proteried agalnst umsal
changes 50 as o prolong the speratiug B span of these components. Algo there must be
o megsure of control w0 ensure that the systom maiutains its desiyn target during its

OPeTEim,

The 22K resistors that are placed between the SV supply and the switch/inpus of the
awitiplexer provide the protections 1 this systen. Thess pesistors serve as load during
the closing of the swiich (o avnid open circult, The resdstors also serve (o tinll the aurent
that enters the outputs of the mubliplexer. This was achieved af the end of this project
Anuther protgotion is the 330chm resistor that Hosits the curvent that passes through the

LEDs 1o provent it from burning out, This was also achivved,

One control device s the voltage regulator 10 tha contrnis the powey supply. 1t keops the
vislage supply (o the components approcimately constant. |t also ensures effoctive
synchrosization between the awmltiplexer and the demultiplensr. This makes # posaibde
for the multiplecer 1o be of the ssine count with the denmltiplexer. This contrel measur

way 2lsu achieved af the end of this project




4.2 COSTING

This project is a reladively cheap vw © sonsidering itz usefoiness, The compongnls are readily
availabli io the market, though the maliiploer and the domultiploser ars soarse,

Sowever due to varying nature of market prices, it witl not be possible o give an
accurate sstinate of the cost of this praject. But a sum tolal of seven thousand and By

Frve nairs was spent 1o complete s project,

4,3 RECOMMENDATION

Tine to increasing complexity of erime epidemic, which s at the moment guitiog, out of
control, and bevause a well secured eny wonment gives o retaxed wind and frem dom. 1
rocommmend this project for use in government, COMIMLICE, wndustey, banks and
households wihere secority v of great importance. And because a ok warning of attack

is betier than not knowing that an atteck s taking place, this prosect poukin't have come

in o better thine than oow,

Alses for Tutore work on this project, 1 reconunend thal ag algrm system be corporaied
into this devics to alert the security guard s case he falis anlexp or 1{}0%% Conoentyation.
However tse gharm system should be just toud enpugh to wake a sleeping guard singe ong
of the basie ideas i this project work is 1o slert only the guard o houss owner without

she awarenesa of the intrader,




4.4 CONULUSION

The design and construction i this elecirons spourity MORIOTInG sy SIEIn Was 3 suUiess.
The sub-units functioned as required. SVDU was alisined from the power supply unit by
spans of rectification and megulation. Thiy was supplied (o the procesding anis amd
ogether with the profections in the system, ervaured that no component was borot a8 &
resul of over voltage.

The design target of monitoriog 3 points from any ares of choios was gohinved at the end

of this project.
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APPENDX:
COMPONENTS USED
The somponents used in ibis project are as Histed below:
s Step down transformar (I 12V}
s Diodes {LEDs (83, 30V BV {4
= Capseitors (C1=100uF 253V, C=100uF 16V, C30.01uF 16V}
s Yoltage regudator (10 7805} |
s Timey (10 535}
e Resistors (RA, B - RE=2 2K, B9=4.7E, RI10=330, RB=2 0K}
»  Counter {0 293}
s Multiplexer {10 398}
e Demultiplocer (30 1513
s Push buttons (8}
= {onpecting cables
»  Yero board

s Woud {(for casing)

TEHILE UBED

The tools used include
»  Phers {long-nose)
s Lufter
e Digital mudlimersr

= Oscilloscope

)A\I
Lad




Soldering iron
Laad sucker
Tester

Sorew drivers




