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ABSTHACT

The atre of this project i3 to design, constract an

iy Hghting system with

security alort thal serves a3 an aburnaiive amt abso as g soounty moasure

v

3
residentiad butldings,

it has g owide range of uses which includes places bke corridors, stairwells.

encalator, aisl

s and o pasangs ways

o suddendy darkened

hutlding areas, It iHhuminates oxits and divectonal signs. plays an exceptional rale in risk

<tioay, Hoaluo serves sz an inbroston alanm needed o homes,

uses g Heht sensor {(photo dinde} which senses darkness. s

sstanee van be as jow as 80
ohns i b

Loy and in davkness, the resiciance moreases i 1M ohm,

it was desigued constructed and tested to work perfectly well and o an affondabis
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CHAPTERE ORNE

18 INTRODUCTHON

With the advent aisf' the industrial revolution, automatically comprofled devices
replace many jobs that wers once dose manually, The nesd for avtomated systens has
feng heen a oivilized ides. This reguires minimal offons o seocmplish o Herculenn lash
As o part of automation, control elronits bave 10 be designed o replace manual devices,

The design and construction of an astomatic photo-sensitive smergency lamp with
socurily slert sysiem was vonsiderd and required based on the mamerous benefit H will
provide Tor Hs” prospective wsors, eepevially By a society hke ours whese the abarwomalities
i powsr supply and insecurity of Hves and propertics are paramount, and of great
CONECTR,

The emergency lamp provides an alterative Hght when there s power fnhre. The

sepurity alort systern serves as a security measire in residentiad buildings. I abso nuotifies
when there s power vutage, The battery {rechargeable} n the lamp converts energy to be
used in the ovent of power fathuwe

It hes a wide range of wses which inclules ploces Bke comidors, staprwelly,

cabators, aisles, and exi pi § oprovides safe exit Gom suddenty darkened

aregs. b iHantnates exdt and dircetional siges, plays an g rode i sisk redirection,
The cireult corves as an intruston alern which is needed i boanes, commercial conters and
oihier places.
Mastly, i thds part of the world, or other thind world coonuies where 'c::}’z:si'a,z:i
supply of power cannot be generally ensured, the nesd by ordinance for such places and

lcations mentioned above 1o have emergency Hphting svatem i3 not supposed o be taken

at o low ohb, because of the manber of Hves wsoally ivolved in sooidents due (o power




o

fatlures. Thas the ereergency Hebling is suppossd 0 be planned, installed and mainlained

i the highest stasdard of roliabiliyy,

£ LIGHTING

w conumeniy development,

Caality Heht s oa oritiend and ofien wnreongnized o

There arg an estimmied oo bilhon pe ug*i iy the worhl whe rely on idoricr highting

vatmms {1 e kerosene wick fomps) and pay Iy more por unit of Bght than those o the
developed workd,

High guality Bghtng technologios wre avatlable at attordatl

biphting o YO, e of whicly 16 rechargeable powey supph
sorpres for wany Hghting onerpy reguiremonts.
There are several peneral categories of Hghiing Bach requdres difforent types of Light and
often, difforant types of tamps {also called fununarios)

Lighting can b divided into threo goneral oategories. broadly desoribed by the
amoant of Heht provided,
Ambient Hphibap —  provides o mivhmen amount of Homination iy people  see each

other arud to move about.

Lieneral Behting- provides enongh Hunination iy reading or viowing obierts

Task Hghting- provides bright Hebt enough B close work and vicwing details,

The project gses the photdinde as a light sensor, In bright bght, Y resistaree of the

phosesliode can be as low gz 882 and in derkness weistanes o the photodiods
tnoreases 1o about one mege olun {1 MEIL The 40008 10 is a square wave generator, The
aniput waveform is initially fow and poes bigh s 50% of the time ot the cwput pin

bes

needed. The pulse generated supphies the control unit which in o gives low voltage or

[




high woltage 1o eiber of the MOSFETE {IRV 245 The output of the photodinde s
somnzeted 1o transistor 250945 to mmphify the current,
1.2 PROJECTOBIECTIVE

The oblective of the project is 1o achieve a switching system that 18 mdepende of

fanan pperation such that the detector {photodiods) provides the required volis

whizn there 15 davkness o tn on the Hght and to give an alerm for scourity purpose.
1.3 METHODODLOGY
This projuct has been designed inoa form of showing the block dingrams of each unit
and sub-urits and bow they are Interrelated with one another in other fo give the desired
cabprrt. The ynadn supply voliage i the altesnating sinusoidad line vohoge, which 1 e

high for some of the clechronic components

making wse of 3 stepedown

ransfvrmer to provide the low voliage needed,

,

The charging unit used i3 the ronnection of diodes in full wive rectification mode. which
enhances the ponversion of alfernsting curvent o divect curvent. The process that fakes
phace here are as folows,

i} Beveiving and rectifyving a.n power supplics.

i Countrolling the anwmmt of the current going iy the batlery

i3} Diotenmining when the batiery ts charged

»

Other related works done previously are as follows:

Diesign, consbroction and tosting of an emergency Hghting systom by Biim Idekpe

b} Diesign, comstroction and testing of an automatico Dpght sensitive switeh by Avenm

Abjodun (9F/5940HE ) of the department of clectncaloompter engineening, LT Minna




&

Diesipn and construction of an avtomatic night activated bight (98/7167ED)Y by

{Maturgi Sheha-Lokmon Olalekan of the department of ehocinioal /fcompuier enginesring,

FUT Mivms,




CHAPTERTWO
TITERATURE REVIEW
One major priority of human conscioumness s visibibity, Onee men strugpled ©
break the blasdket of nighi with a fickering toreh o the small Hotering flame of an ol
se & &=
farep. Bven go, Bowan ot sbways eany o hoeve High Lighting or artificial Humination ay
% : 5 &
opposed o the vatura! Hluminaiion of the sun or moon L was probably fhest Bumished by

campifives and by torches wade of wood. Unsde stone laraps in which Hebt came from a

aning work Iving i oa pool of o or melting grease wore wand by predistorio pao

4
o s

Candles and ot burping bwops semained the ohiel source of artificwm! Homination
until the misldie of the 19 cautury | when kerosene Jamps with flat woven wick and slass
chimney came e commen use {1 A few of these first arbificial seurce of Hghtl aw
dhizoussed below.

2.4 FARLY ARTIFICAL ILLUMINATION
LAY O THE TOHCH

The earliost lighting cams from wood fire. Mer learnt that torches dipped inio animal
fats Insted bonger mmd gave o stronger lght. Torehes were for many yoars, About the vear

203 45, rarred torches were used to bighy the abreets of Antioch

HE Torches ke these

were sttt used in the niddle ages.

2,12 OfL LAMPR

The Grst ol used in these carly bz

farps came from anboals, The frst o lamp was

&

open stonse dishes with wick reesds or plant fibre, These pave Bl wsed by the cavemen
when they painted plotures deop in caves. Lamps have beoroused froom as long as 300080
of these garly were from shells or from the shull of small antmals, They have a

- shape {or holding a good amowd of wil and for supporting o wick




213 CAMBLES

he first candle was stalk filled with boeswax from boebives, The ancient Bgyptian
bad wickless candles made of humps of tallosy wrapped with mgs to keep them from
mliing apart when they burned. The Romans wsed candle wade with wicks, Uandles are

wocontaimers are used for religious

made i decorative stvles and colowrs, Rome in gh

s 121 Bome candios

pegrpewses. Thuse are three or fonr inches i dinmveter and burns for hoy
ave az ol as ten feet and bast for vears.
234 LANTERNS

In the 5% comtury B, protective cases for Hely lantens were comumonly used.
{anternx were designed in many dfferent shapes, Cylindrical bantorns and sguare tvpes
with conical tops were popalar. They svere musle of many msterials such as meial, wood
R

205 KEROSEME LAMPS

Hetore 18538, the i}t:ai famp ofl thad mwmey coudd ey was whale ol Uhnrefined

petredewn had been used i lamps for many vears, bad o leeble and diny Same 120 in tha
same year, @ great quantity of petrolewn off was discovered i Permsyivania,

frst, kerosene buroed o open Jamps. The open Hame Binkered and was dangerons to
use. Then, glass chimney was wade oy the Jamps. The Hame becarne steady and gave
more bght. With the ghass o protect # froan the wind and 2 Bitde roof o protect it from the

rans. Rernsene Jamps could be used vutdoors for stveet Hphi {11

hemsene gave a better gt than had over been known before. Kerosene bamps have

of a small knob, the wichk could he raf

o and lowered and the light

sted. This has a great advantage over other Hghting,

Sll.

voubd be ad




1.2 FELECTRIC LIGHTING

iy the emergence from the Stone Age, electric lighting has begn deweloped s

T

many ways that it plays @ part in nearly every aetivily of man, The study and pracrice of

#

cleptric Hghiing has become a profession o itself The fing clevtric hghts sy discussed

betow,
A O IMOCANDESCENT BULB
During the 18408, many experiments anped s the development of o workable

)

electric meandescent lamp wore condactod. In 1879, Thomes Alva Bdison, developad a

ric cnrvent through thin

carbon flament meamdescent lamp {7 Bdison passed an elee
fSlament of carbomized thread thar that were {' ﬁ §x‘> sealed inside a szqgu. barlby Bom whieh

al air bad been removed by g vacney pump, Bdison's invention marked the high of

ehiing wnd the clecin
232 ELFOTRIC ARD LAMES
Fleciric are tamps consiat of electroms degeen bty By casbons eloctrodes were
ome of the earblost Hebling dovices to make wse of elecirical energy bvented aroumd
223 BISUHARGE TUBES
Fluorescent lght belong o the group of Hphling dovices known collectively as

-

disgharge tubes; glass fubex filled with matal vapoor, with electrodes ot both ends. Blectrio

that s passed between the eleotrodes sventually jonives the vapour which beging to

Ea
-~
b
-
&
-

glow, producing Hghl Some Hscharge tubes emit flashes of high totensity Hght and are

[N
(oSS

sonses and for divesiional beacon of various kinds 1

used o Hght
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o aprvive ife
estingied
genaraions due to thelr fatlures. As g resnlt of this, an allemative method for peuerating
elzetrin

ueed 1o provide electricny for aoe at night

discharge
that people working in them bave abondant hght without glare, Also dug 1o an aliemaiive

powes supply

150

PRESENT DAY LIGHTING DEVIUES

Thomas Fdison perfected the clectriv balb in 1897 and bis tochuical gentus orated

and deve

om eleciric power generation, o the odtent that we can now hardly withstand hile

current for lighting system was developed, Thus, a storags faciliny (hatiery) was

o batteries are able fo store large amoant of clectrical enevgy when chigrped amd

e
pov
S

wer siation concopd i FEEE DL Alse frand L Bprague worked with Eilison

-2 century, mankivd had depenied on eloctrie lighting shich is deiven by

iy

when put fo work, This enhancersent has fod o the desioning of builidings so

when there s no main supphy, gl sors of tesks can be done af anyvitime such

- i1

schuced offichont olesinic gonerators ax g mwans of supplyving hiw lamps with clesiiie

Westinghouse and Willimm Standey belioved i the alornating curreny

foped the conwercial practical transtonoer hebween TRES and 1886

withowt 3L More so, electnie ighting 1 been used overywhers, B i

o~

half of the people of the world sufter the inconsi Tihwse efectn

g surgeon can operaty, H nogsssary 1o the middle of the night as vasily as
he will do in the daytim

It can ease rescding af night

People can walk aafely on stolrwells withont baanping indo thimgs of wpdy
hen there is 8 sudiden cul off of power supply

Peopde can sleep with therr mind a1 rest when an alorm s incorporated.
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W itk all the above wesdanors sied, amorgency tasks

cary be done g night whes hgbt ix

available,

24 TYPER OF EMERGERCY LIGHTING SYSBTEM

=i of whneh s

Vhers ave different types of omeygency Highling syst
245 STANDBY POWER SOUROCYE

Hoconsist of g batdery charger used t

>

vemppcied 0 the imverter {do to ack ap mverter cirouit whose aun 18 o provide ao power

¥

for the sensitive load through 4 swaich
242 KO ‘9§ ATE SYETE %‘E

This emerpeney lighting svsiom has g general confipnwation Bike that of the standby

porwer source. The exception is that the sensitive load op y frown the oy

of the statie inverier. A commereial powser Hing, koown as bypass is provided around the

power source through a sealch, This schere w boown a3 an online emergeney Hebiing

243 RIYPARY POYWER MHEHE

This consists of 2 battery driven de moiny that is wechanically connected 1o o ac
ponorator, The baltery is kept in o charged mode by s batlery charger, fike the standby
syghe.

Thiz profect 18 hased on the stendby perwer sonren, This s the most conventent and
has eoonormical source of power. It bas more advaniages and vses 3 simplified chrouit,
The Suorescent lamp was chosen becme:
- provides slepuate dommation

-it avoids glare and bavd shadeonws,




-it provides sufficient untformly distributed Bght over the working plans

25 PRIMOIPLE OF OPERATION
The aulomatic phodo-sensitive emergeney lamp with security aley system was

designed following the blook diagram of 2.1 a brief desoription of the block, thal mabe up

the destpn will ba given Uasy

¥

{ESCHL LA TR BOCONTROL UMY IMVERTER ORI LOAD
EIRHTY
) i
i
P3G BATTERY LiniY
AUTIVATED
LG UNY

PORVER SUIPLY

B ALITOMATIC
SHARTING
T

%
4

Fi0r 20V BEUE DHADMGRAM OF THE AUTOMATE PROTORRENRITIVE EMEBGERNCY LAME

WETH SEOURITY ALERT SYRTEM




251 POWERKUPPLY UNIT
The power sappdy wnt s the sopply from the mains, The voltage that comes from
muin sowrce is a single phase 2200240 volis, with o fregoency of SHerte (Hl which
needs o be stepped doven belors further wsage. The wain sepply undt also consists of a
Patre step-dowry transformer which serves two ;.mz'gﬂ‘;::a:ﬁ-é: # taoddes the ciromt’s do

power Bnes from the man seppby, amd also chanpes the level of ac mmn vobage

ZEEADVY 1o the lower vollape required {hvdo)

LE2 O AUTOMATICO CHARGING UNIY
Four IMAGST (diodes) are commected in o bridge o aach other on the posifive aud
segative wrminals of the step down tanstorney and are used as g Bl wave reenbieor ©

.

reciify the eneoming current into g unidivostionsd current. A capacioy 15 connecied o the

engipt of the rectifier o remove pipples frwn the power supply, The comparator belps in

i the voltage level of the &v lead acid battory, When the batiery 1y fully o

charging is switched off through 2 PP uansistor (2524000 which is supplving the

charging current. A blocking diode s ased o allow corrent flowing from the charger into
the hattery and pol from the batiery into the charger,
A3 BATTERY UNMIY
The battery it in the design is 2 lead acid celll a secondary cell which posaesses

the chavacieristic of breversitality and storags wal energy, The voltage and

current ratings of the batlory are ot constant, due o the effect of charging and

discharging processes that ooy in the battery. At maxinumy, the charging curvent i3 rated

‘w

"!v.
I
7

AT

at 1.304, while the woltage regulation consisis of two stages namely: evele voliage ¢




7500y and standby voltage {6.73v-085vY B slso has two torminads, {(Positive and

The sepsing devios wsed ds the Bl actbested devien called g?;wéaz iy
(VL0 The Gipht sonsor is wmphified using 3 MPM bansistor (2500 winch provides
fow voliage o SET termvinad of the SR fHp Hop when the Babt sensor is exposed o
awd g relatively high vobage o the 3BT worming] of the SR fhip Hop when the Hght senses
darkness,

The photodiode consist of a poroal PN junction with o fansporent windo
through which Hght can enter. A photodiode is wsally operated in reverse bias and
feskage current wroases in proporiion  the amount of ekt falling on the junution, This
sfizet i3 due 1o the somicondusior that produces boles and clectrons. The photodinde was
used as the bight sensor due to 318787 abiliny {0 resist dovhight iterforence better than the
other Heht activated devices, bn darknoss the photodiode has a bigh resistange bence o low
forward current.

255 AUBHD ALARM UNIT

The ciroui s designed W brigger on an audio alarm whenever hight is sensed by the

(A3 through the

Heht sensor, The audio slann undl is connected to the

input of an ANIDY gate the other fupy of the AND gote is ponnested to ghe oscitlator

{6013 The oscillator provides fregquency 1o the point. Whenever Tight 18 sensed and the

switech &g o the outpui of the 3R by flop iz HIGH mel the AND gale i3 ensbled

Morsover, the andin fregueney from the oscillator is alfowed 10 How 1o an NPN transistor

{PR13400Y. The transistor amplifizs the audio sipmal 1o the il’viiﬁ, Sohm spedker. The andin

abari 13 heard at the speaker whenever the switch 15 on

12




2586 CONTROLUNTY

The invertor peads g good

Hockage of the necessary pulse 1o the gates of the

conired

shtemation of the voltage at the primary ond

atow 2-1 control of the pulse,

The control uni

1%

MURELTS

o the transiormer, The

A A
. '-\’ _’..‘)(".:;!

oS

FRGURE 2

e ANDY

aaciiiator 1y spply

-

whenever one of the nput i« BEHE the ompot is als HIGE

pasasod ot i

2OTHECONTROE UMY

(¥l

29

gate are LOW. the ogipot is also LOW,

ouipud

This

b LOW. This results 1w disenabling of the

fravsformer will ovenr, and there sotll be no ouiput voltage

A7, THEINVERTER UMNIT

in the event of an ootage, the

bz
3

maiiain it putput oy a specified time

ey supply sn

The i

Je—

e

makes one of the inputs of both AN gate to

I3y

-
141

ate §s enabled whenover one of Hs oput

{Zempot AMEY gaieyr For the R pate

i

ANWTY gute,

,’{"’f
”'is.v

ViTEER COnVERD

g Higid

When the i

GRE 244y o

i

AND-or gate cirg

The pulse from the

1o power the Buorescent,

=t povwer i the snverier

3y
5 oy

vt

crrvont B allernatis

cagse the

$1i%

ks i the OF

Adso o change of fux at the
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curvent, The Nechwsmwl MOSFETS (IRY 244) i the z;f holps o oponeraling a betler
substantal amount of elesttic current through allemating conduction and 2 step up
ii'?.‘z?i}lf{}i'ﬁ‘zf.“'i“. When a low palse i3 spplied o the wae, the drain and sowee are
disconnecied, making the drain o be cut off

3

When a high pulse i3 applied 1o the gate of the MOSEET, corrent Hows from the

joe
ey

positive termingl of the wansformer o the dratn because the drasw s st low vollage
Carrent flows from the positive torminal of the transformer 1o the dratn because the dram
i at jow voltage, Carrent Dows in the prinswy of the teansformer aliomating, hecause «
the apphication of o NOT gate 1o the gate of one the MOSFETE, When one is switched on
the other is off and this aliemuasing process changes the du o aw in the primary of the
transformer,
258  THE LIGHTING UNIT

This is the outpot o the destgn, The Huorescent used s the SW gnergy saver tube,

The output of the step zzg» transformer gives the voltage needed to Beht up the Booreacent,

inatastaneousty when the cirouit switch 15 closed.

——r
g




CHAPTER THREE
This chapter seveals the dewtled explanation of the gensral principle, theory and

design of the sutomstio photo-seasitive omergency bunp with seourity alert systom,. The

J .

design is divided ino different anitsl power supply anit, awtomatic charging unil, battery

wivit, Hght activated logie wnit, awbio slarm il oscillator, controd unit, foverier enit,

fighiiny unil,

3.1 POWER SUPPLY UNIT

The power supply wuty can be divided into {our slages

stage. veottfication stage, filtoring stage and reguelstion stage. The bock disgram of a

typival power supply onit using brudge rectifier iu shown below,

AL TRAMSED BESTICIC- FILYERIN

SULEBLE L BRSAT THY

T4V BN
S CGTALE

&

¥
¥
¥

iy 3.0 PHageam of o powsy

AL TRANAFORMATIHON 3TALE
An fdeal transtormer 5 8 lose Iees device with an bgeat windiog and an outpot

winding. The selationships between the input voltage and the owput voltage and betwesn

bt

W
S
&
#
o
8

the input current and the omput amvent are ghven by beo simple sguations,

an slval ransfoemer which has Ny turns of wive on He primary side and M, s on its

secrauiary aide.
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Yok 16 the input power (Pin of the ransformer and
k¥4

Vil 13 the oulpast powsr {Pout}

Since the voltape 1 stepped dowrn (o 9V (69Y and OV
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Henve the vano of the secomdary vollage o the prumary voltage 1s 127

The ratio of the primary current to the secondary current is 1,27




The result shows that, when the voltage s stepped down, the current soill increase, but the

frequency romains wwhanged,

Hectification Riape

The bridee cirouis Hlustrated below provides a fullwave de output which regabes four

Fig, 3.2 Dingram of a full wave bradge rectitier
When the voltage supply is positive a8 g point A and segative ot pold B, during the fiest

vedes, D amd By are conducting and 17 and Uy wre not condecting. Correnf therefors

Pt
oo
o
w
pin
£
G
o~

flowes fromy point A w13 through DY fndo the charging widt and back through D: then to the
ransformer input wrmingl, Whew point A s vegative and point B positive, 12, D4 are
conducting and 31,133 are not vonducting. Current then flows from point B o A through
132 10 the charging wnit and back Shough D40 in the other ovele. The nutput ot a full wave

s

rectifier pulsating de must be filiered before i can be used o most elecironie commponents.

Filtering Sage
A capsciior connected acvoss the toad i3 the lechnigoe wsed for Hiltering, The volage
wavelform amoss the load shows that the ripple bas been **ra,:ziiy reduced by the addition of

the capaciior, The effectivencss of a capacioy filter is determined by three factors,
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=
D
poied
W
~
-
pocs
=
wY
e
=
s
w
s
foeod
s
<%
o
oy
o
4
-
14
Z.
—
=
('\
e
-3.\
...»
\
T
:.\
o
w'
wy
e
~$
e,
T
ﬁ
]
S
¥
-
fo
jed
=
ity
-
=
-~
oy
L3y
-~

i5 1

thy charging and harging of the cloctrmdytic capaciios

(220008, holps 0 smoothen ont the pulses from the rectilier’s oniput,

s e nre
- Ay P v“‘u“
// e o
. ~ Ve ~,
; ™, e ™,
5 Y
i\
4
£\ IS “*, zj
e fe Y 7
iy / M AN 5
s * « e
M “""‘m\ - . : P, -
2 -~ ° -
o  emrngaiprn et M . v pp it
> = w
* < £
L - >
5 = -
> £ »
- > »
L2 k4 -
M M >
> ~ @
» P P
- > ]
nneisasnn o mnsireesinn, - et - oo,
/.n"“’” m'"'a,\ » _,,«’” e, < P o "o, - P "“-»-.._\
o " = & -, ~ - 3 & e
/ . "\“ - / \ * / ™, % \
¢ o i v £ o / ™,
v b4 %/ 1
b
F %

Bnmsaenn owrh S

Fhe foi wave ot avave i

o~
N
et




S,
e v,
- -

R
., . e
.‘\‘ /

Regulation Sage

The regplativn of a power

supply Is s abatity to hold the o
o charging bad,

output steady

urder condibions
Typion! applications are DO pwrametors, Lomd segubation: Ripple
refection fined oupul egelation, constant current 1o

H

Forogadatnr and a fot more,
regubator used s the 7408 which rep

Tha

fates the veltane o 3V, needed by componguts By the
chrpuit

sl

33 THE COMPARATOR

A Comnparaior 15 3

J,

cireutt whivh compares Deo s

Ry

comparator (LM 399 movasting fnput ) s moad
Lo

or yoltage lovels.

The
o the refprem

wi by connecting 1 #
he pon - ;

H

§0) resistor 2 zeser diode (17V)

;

pes

input {43 §s conpecied oa
22k € poteniisl divider ciroull. The potestial divider s directly connecied 10 the posit

]

Y

F
k]

termingd of the 6% hattery. 8o that the variation iy vollage supply ©

- H 3 e 1 ey $ 4
the botiory oan be

pat




montiored by the comparator. The 2.2k0 puential divid er 13 userd o adinst a0

Vit

stightly below 0.7V o the cosresponding non inverting Input {43,

S that g relatively zero

<
h
x
{

voltage Is suppdied to the base of the FNF rassisior {25A400) through the hase — bigs

FUkLd reastor. The low level at the base switches on the ransistor, This cause the ourrent

that 18 needed 1o charge the battery

dor fo the positive terminal of

the battory, When the battery i fully charged, the non inverting foput of the comparator

becomes relatively b i igher than the reference vollage (0.7 at the byverting inpul. This

resuits in the oulpot changing from LOW 1o HIGHL The PNE sansistor is cuf — off and

the charging slops,
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The Comparsior amd Baopunding Compogonts

33 THE OSCILLATOR

The 40008 15 2 14 stage binary vipple counter with an on - chip ssciliator

cembigneration altows design of either BC or eryvstal oseilbstor cirasit, Alss included on the

chip 2 a veset Amwtion which places ol omputs into the zern siate and disables the

osciliater. A negelive framsition on clock will advance the counter 0 the poxt siale.

Belwmid ripger action on the inpet line permils very show wmput rise and (a2l tmes

Apphications include thoe delay cireuits, cowter comrols and freguency dividing cirouils,

e Pully static operation

[rre




= Phode protection on all s
®  Ropply voltape range = 1OV i 18Y
s Capable of deiving two low power TV loads or one fow powsy scholtky THL

Inad over the rated omporaiore ramas

s Buffered outpmes svailable from stage 4 through 10 and 17 duough 14

= {onpnon meet e

w  Pin - for Pin replacement for CH40608

€35
7 &
i3 7
¥y &

fig 3.6 The logio diagram

The 1 features both BO and orvstal configuration. The RO oscillation configuration 15

wsed for the project, They are connected of pios 910 and 1] as shown below,
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Fig, 3.7 Tnagram showing the connecting @

The freguency of the oxeillator 15 given by

e

an pey sannfacturing design. Other desipgn considertions are
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R esciflator apphication not revormanendod of supply voltages belin

the freguency of pin 15 will e

{is

The fregueney at pin T will be




3.4 THE FLIP - FLOP
o 40130 consist of tea identical, independent data type Hip - fops

flop has indepeadent data, set, resel and clock inpats and O and  outpois, These devices

can he used for shid

o

Laed

o
oS

spisier application ad by conpecting O ouipul o the data inpot, for
counter and toggle spplications. The Jogic level presont at the 1 input is ransterved {o the
3 oulput during the positive ~ going lansition of the clock pulse. Befting or resetling v

independent of the cloed and is accomplished by a high level on the sel or reset line

vespeotively, Apphizations sre for control clrenits, registors and counters. The trath fable

o ~<

of the SR fHp Gop is gives below,

TABLE LI FLIP FLOP TRUTH TABLE

g | B £} O

ey
ene
N
-
R
el

15 THE LIGHT SENSOR

A posodiode is a seniconducior diode which depends for s operation on the
miner pholoelectric effect. The incident Hyght Tux vomrols the reverse cusrent of 3
photdinde, When there is ne light fhux incident on the devive, the usual roverse lrakage

current, called the doark current, is Howing through the device,




The light sensor amplifior, ssing a single NPN tassistor

# v voltage 1o the SET sal of the {lip -

Hpht and a high

bt chaskwess,

4 high voltage st the SET inpat of the &

O gat HEGH and then

one of thy s of the

The roset of the ip- Hlop makes O LOW

flop when

oot hsen 03 HIOH

afbos the passage of the nec

ZRCBASY i designed to provids

: dight sensor i exposed ©

virdtage o the SET terminal of the SHE fiip  flop when the Highs sensor i

v pulse

CRRAY

peg &
Py ”
H
4 &
.\?} 3 S e ~ . aivy v
b § % EE vk

o 34

P -awt T SR LR 2%

: g.,,w,.'m, Ty

36 THE CONTROL UNGY

The AND - O gate oiy

uit ablows a 2 - 1 copdrel of the palse.
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When the base of the NPM transistor is fow, the eollector will e high therehy i wking one
of ench toputs of the AMD gate bigh, Alse when (s bigh, the OR gate wil also be high

The mdae fron the oscillator makes one AMEY gote high and the mher low {(hecase of the

HOT gate gt s nput)y, This will cause the onipol of the ANEY gades 1o aliomats (e, ong

will by high and the other low),

TRUTH TABLE OF THE ANMD GATE

-
-
[

TABLE3Z TRUTHOFTHE OR GATE

A7 THE AUDBIO ALARM

The circuit is designed 1o wigeer on an aodio alarm whonever hpht 16 sensed by the light
sensiy ot the arophifier dage.

The audio alorm is connected to the SR flip fop through an AN pate the other fnpot is

conmeried @y pin 7 of the oseillator. Whenevey hight {s sensed 'm{i the weitich i3 on, the




gutput of e Hip - Hop goes FIGHLD The AR gate 15 enabiad and the froquency om the
oacilator s allowed o flow o the NPN wansistor. The transistor amplifies the audio

stgnat to the 1 owatt 882 speaker and the alarm is eard

Figore 310 The sudio alarm

3% THEINVERTER

I the event of an owage, the batiery sopply sullicient power to the inverer w
mpintain He outipa for g spectiied Gme, usenlly from minutes o hours depending on the
durstion taken by the ballery to discharge 10 o prodelermined manunurn voltage befive it
iy ol The bwverter in this desipn s meand o carry out the purpose of conversion of

direct current fo allernating curvent.  This s achioved by the owits

: N and OFF o
1wo MOSFET one affer the other oo the palses coming frov the control unit,

The N channel MORFETs (IRF 244) bos Hs source conpected o ground, When g low
vodtage 5 applied o the gale tepminal, the MOBFET sall not oomduct, When a high
voltage is apphied to the gate tevinal, carrent will flow from the deain to the source. The

drain b morg positive than the smmee. Frove the diagram below, g high volage appliod to

ooy

the gate of one of the MOSFET wifl cause current to flow tfrom the positive tarminal of o
tranatonmer b the drain becanss the drain s negative. Currend HQows i the primary of the
sransivrmes altsrmstingly because of the application of »# NOT pate spplied o one of the

pate of the MOSFET, When one is turmed ON the otber Winmed OFF and the altornating




sult of chenee i flox Hnks

¥

The corresponding AL voltage at the secondan,

process changes the DO w0 AU

£

n the primary of the banstormer. The secondary sleps

se and the membey o aens ratio,

poewers the SW energy saver tube,

Mo

k4

Vo o 6V olts from bastery

S, ow JAGY

Vhe ratio of voltage i prunary © the secondary 19
the secondary 1o the primary is 148
gnsd the current is reduced. The complete cirout diagram o

emergency famp with security als

o

Therelore, the

o

The nverter wnyit

Alme the ratin of the current in

voltagy in the seoombiry 15 stwpped up

o

f the muomatic photo-sensitive

; shown in §msz 332
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CHAPTER FOUR
448  CONSTRU {T’E’iﬁi‘é TESTING AMD RESULY

In line with the chiectives of this project work, after an ¢ depth anslyais of how

¥

the cirouis fa supposed to function, the pext sep s the shysien] congiruction of the cireuil
on o prototype elecironie board and powering the prototype o see 1t i will operste as
expected.
Bafore construction, severn) things were taken o consideration of which are the
theory and design of each stage.
The construciion ools and equipment are Hsted beluw
i, Bread board
2 soldering irén
Soldering Lead

i Socksey

ey

LA

Wyo board

. Snipper

7. Moty
BREAD BOARD This is a perforated board on which clectronio components
may be mousted amd quickly wived for the prefimingry est
of g cirouit, B is so colled because the gt such foumdation
wiiis of this sort actuatly were wooden B Ging boards

SOLDERING IRON - An electrio ool having o heated tp for meliing soldering

irad.




ihe alwrn signal strted ringing, The clrouit was efl on in darkness. and aboot the

extimuted thne the Hyhitny boad went off

The next thing that was considerzd was the size of the Yero board 1o be used. The

vivit o

mambor of components o be used and the am

cowonibd ocoupy., Pinally

e

pach component was oross - checked mnd examined to make swre they functioned

I

properiy. The terminal of the tnnsiswes, capacitors and di identifiod so as lo

e

vy each

make sure they are conpested properly. Secondly, the poutions o be cocapied
component were carefidly marked out with a pencil, The mmi; e and negative malioio be
med ax supphy on the Vero board wore abso marked mi.

Compormnts wers nserted on the Yers boned and cownoctions were i ade using

sobdering foad and conpecting wives, The B8 werg mounted on 1 sockers i case the
need arises to chanpe the 1O due to damngs.
During soddering the components were properly

vaced gn the! no bridging was

created by the deposited solder,

Cars was laken not troalow heat to dest 1 of the cirouil components (hy.

heat from the hot soldering frony, The Vers hoard was proporty cleaned before and after
Afier soddering, the depostied lead was irinumed with 3 snippey fora

B3

ax desterd and 8 worbed pr

£.1 TESTING AND RESULTY
The rating of the battery was made on ¢ vole voltage 720 - 750V

virltage 6,75 - 6.00% and |

tx masinnen charging curvent was T334 Also the fhuorosoont

i o the other band had a vollage of 220V and 2 current range af .07 - 8imdA gt its

it

Lad
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CHAPTER FIVE

COMULUSHON AND RECOMMENDATION

5.3 ML e LA
sected 1o Dind out i the

e Cyrrein
WaE LR

At the end of the projecs the practiont wirh

34

pontgfobpntive of the project wers met §¢ was found out el B

furctioned property.
Adan, by the COUFSS of this design, 1§ wWas nnderstood thi power supply can be srored for @

- distribeied by storage devics 10 s o thyough means of

IV

cortain amount of time arud i
sypply. Howas shown 0, that plepironic coraponents are ot et o be conpecied
divectly fo any sapply Wil due 1o the fact they opeoio withy a small amount of oo
iohting system cun be gn for about ap hous when the batiery 15 10 good condiinn.

T

ot
et
b
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e

53 RECOMMENM DATION

The project sk forms a vital part of the grversity edu catinn and 13 OF MY bepefits

she studersts for i more effeoiive Cand bar more fmpact, recomnen ud that:
¥
o students to ensbiz thpy embark of the

i, Componenls should e provi

cemstruction of ey projects therghy strenpthening their hamds,
4 The switch in the ciroutt uan he made dighal by the use of # soft-touch switch and

corresponsding inteprated circuit
3. A tiroer can bo incorporated pHo she piroutl, Aok oan ek seitls the audio alans.
4 2 hatiery level indicator o Do incorporaied Bio ihe cirouit o abow the st

teyel of the batlety.

e
e
e
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