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ABSTRACT

®

we provide dependable secunty

w0 ¢ ospectfic roomis) where it i3

installed. It sllows an undock code of eight dignt which makes o sbeoluiely impossible fo

To accomphish the aim and obgeciive of the prog Cmos H0s CIMOZZE, IMYids

spesd dinde, BE170 Nechannel enbancement made field ¢ annistor and othey assosated

COTTeRIS Were used.

CT340228 15 used a5 the basio component of the comlor untd whose decoded outputs

are wsed vin switches o form the kevboand st CD# gight decoded pulputs and

comsequently, the kevboard composed of oight swirches, honoe sight codes.
9144 speed dicde and BS170 Nechamnel enbanooment mode Beld effect ransisior

are one each both conneoted in the CDAOERE counter veset sl olock tonminals respectively.
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CHAPTER ONE

1.8 GENFERAL INTRODUCTHON
L1 INTRODUCTION

hepn gnrehiable with varons

In rocent fimes the use of koy locks for doors |

pefaroms aots of degal intraders which melades whing supression ol key or by use of 5o
called master hey.

Consequenthy, there bas been g need {0 fabricae g ook mechamsem that will be

sred users, This seoority

adnost shsolutwely reliable and sarves as cheok for uuautly

obijective is charaoterized by the pee of electronic fock that s awthorized user frendly and

# is corventent. Thus the design and construction of electronic s imperative,

1.2 AIM AND ORIECTIVE

This prowet design and constrachion of “Bleckronie Uombinaton Door Lock™, Is

aimed at providimg relable securdy ook to menr the seounity specification and

reguarement of domestic, office and public stilitios seowty standards,

1.3 LITERATUHRE REVIEW
Lock is a device that seoures such things as a door of & house or g cabinet, g hid of

heief case or other Inggape, and the gotion of an ignition system by means of a bolt or

fatch that can be velensed by a mechanical, hvdraubic, or glecinesliclectronic (actuator )
The use of the locks extends back to the bepinning of recorded history. The oldest

voiock use showt 200030 A

huow mechamcally functioning lock was an Bpyptas




stod of a vertical wonden

forerunner of the modern pin-tumbler sccurity, the ook conw

3

ienpths, The early (reeks

housing containing seversl loose wooden pegs of difforan
utilized the st kevhole by fastening the wooden lovk and staple fo the jnside of the

door. Both had the disadvantage of not ong lasting a3 they were wholly made of wood,

The Bomans fabricated the frst meial locks with later baprovemerd by Bobert

nerican i 1861 In the 207

Barsor, an Foglish pan o 1778 and Linug Yale, v, an

contury, a3 maching tools and manufcnring methods boomme more sophistiogied, Jocks

were produced with closer parts tolerances. resulting m b SErurity.

Many fypes of looks appeared in 207 contury. L

=

5 now are either bey operated

i late 207 century,

{opened) and keviess, Narrowing down to the hey
clectromechanical locks were developed o wrip electdeal oiroull as in automobile
fonitions. Lnfortunately, the use of koy locks ts uorehiable with the use of “master keys”
by tlepal miruders.

The keviess locks are the most modemn Iocks, they were Drst mvented and made
popadar in sl 20 century, the keviess locks are romote control fookMsecurtty cand”

sperated, and clectrame lock,

tnterestingly, slectronie lock 15 a lock designed to

pond o an clecronic logic

signal mechanism, with o digh sequence counter perfor the function of the key. Ths

s the exact siirtbute of this project

This project (electronic lock) solves the problems assvoiated with other haviess

tacks. The lost or broaking of the portable card of the cand operated dooy ock 1 8 g

problem. Simtlarly, sccess to the use of the door s doned if there 13 g lost, thell or

misplacement of the remote control of the remole control lock,




The digit sequence counter cmploved 1n s project 35 the ootal decimal counter
L2 BIOMS 1O thet allows cight charscters as the code. This undoubtedly reliable 10

witl achicve the set obiective of seounity, rebisbility and fast rusponse.

1.4 PROJECY QUTLIME

tn this first chapter, 8 peneral introduction to the poioot work 15 gven, The aim
st obiective of the project are hipghlighied, Hersrure convprming the project was thea
reviewsd.

Chapter two deals with the system design and analy

Chapter thres covers the construction of the system, testing, results and discussion
of the resull

Chapter four gives the conclusions and recomme

Appendix and reference Has are provaded at the e




CHAPTER TWO

SYSTEM DESIGN ANALYRER AND PRINCIPLE OF OPERATION

23 BLOUK DIAGHAM

P Key . . - Power
SSQUERCS ” i 1
s
Trigeer Reset
reset ; & P
reset circuit
grronit |
b Dutput

1 To ok

Debauching Clock pulse Logw

T onptwork 5 GENErALOT Y Amalywer

2.2 DESHGM AMALYSIS FOR COMBINATION LOWR

POWER IN

Poower is Toed o the counter via g resistor and » canaciior o reset the counter and

alse to power the ook cirgmt




KEY SEUENCE

The first key on the combination when pressed cmuses the counter 1o resel, swhich

i5 cleared 1o the zero point. The key has w be prossed i the ascending order of the
cutput. That is, the key connected to the outpet pin O of the counter must b pressed first

followed by that connected 1o Gy, then (o0

TRIGGER RESET CIROCUTY

The tripger reset ciroudt is made up of 2 resisior and @ capacitor that resets the

3

conpter by outputting 2 high o pin 15 of the counter wine ¥ pesed puL

DEBOINUHING METWORK

b is made up of the BS170 transistor, a resistor and a sapacitor. When pressing the

first kew correotly aotivates the notwork, it feeds pin 14 o counter with a high mput

RESET CIRCUHY

The resel cirouit is activated when the wrony 4 key pressed, thus, brnging the

chrowit 10 i slarting state

CLOCK PULSE GENERATOR

This is a part of the counter that takes ts mpst

&

wn pin 14, When a high i

wopunied, a clock ovele is staried.




TOGIC AMALYZER

13 & part of the counter too. When the corent & ¥ osuguence are pressed during

£aiit

the clock vyole penersted by the clock palse Hoht When the laut kev 15 pressed, the 8

outpat of the counter goes high for shout 4 scconds, these is connecied o fhe rotay

driving ciowit 1o conbrol the opening of the door under &




2.3 CIRCIIT DIAGRAM
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24 THEORY OF OPERATION

The beart of the cirowit &5 o 4027 ootad vounter. When first powered up, £ i

charged vig B, 50 the reset input of the counter is kept high,

That couses output 13, 1 go

]

high winle all other oulputs ave low, With the switches wired as shown, when &, is

pressed, the BRIT0 45 swiched on vig debouncing v sk READ, and U1 recelves 3

clock pulse. Also Oy 1s discharged vis By and 13, removing the

of signal of the counter,

atiowing it to advance. The thme that can lapse before 15 pressed. The above

cyole 15 therefore repeated only i 5y {connectad 1o ¢

Lo output) is pressed in time,

When afl kevs bave been pressed i g and o cormsot o

Al goes high for abou

L

]

Afowr) seoonds 1o drive the Yunlock™ cironit (e.g., a mely drbver for an automatic door

openeyy. A builder can change the code by reviewing the swiches. The code for the ook

shown in the disgram ig 4-8-0-1.5.7-6, However, the 4 ooigl counter can be replace

by a 4017 divide-by- 10 counter, That will make 3 poss o adid two more digits w the

osoanbination,

2.5 COMPONENTE AWND COMPONENT DESIGHN
BATIERY
Electrical consiat of electromagretic cell in which chemica] energy 15 converted o

clectrical ensrgy.

Fach cell has g nepstive clootron, an eleotrolviie solution and slostrodes in
separgte places in g sutiable container,

The electrode s g reduced state while the positive slecirode i in an oxidived

state. When the coll 11 oporated the negative electrode o 5 andd the positive bocomes




reduced. The negative slechrode vield electron fo an oxioral oiroust and the posiive

electrode acoopt electrons from this owrenit. Thus the cleciron Hows from the nepgative

electrode 1o the positive electiode, a divection conbrary & 15 oomventionatly known

as the “Dhrectionally of the cument” v caned theough the battery by dons of the

clecirolviic solution. Uspally each dlectrode 3 made up of ining 2 number of plates in

pargiiel The electvical capacity is proportion 1o the nig

Thove arp two tvpes of dectnie cedb- {1y Primary colls

{Chemical encrgy 13 comverted o oloctnicsd encrgy and the process canpot be

reversed. In secondary ooll inter connection of chomicsl end electrical energy can be

achipved Inorepested cirouit Because of the reversibilily, sccondary batteries are also
catled storage hatteries,

There 15 a difforent type of battery ool called leadeacid battery, nmickel jon

batteries, xine-goid battery because o is eastly available,

EEAD-ACID BATTERIES

Leade-pcid battones are manubbctured m ovan dosigns o sunt difforemt

apphication, such g arcraft astomotive, low discharse

RS

o,

A fead-acid cell consist of cssential of posithve plates contmning lead porouide and

'S

of dhilule aowd,

negative plate comtaiming poare lead namersed m an elec

B




CARE AND OPERATION OF BATTERIES
The pssential feature of geneeal care of storage batteres is shnple apd fow, but
they are easential
{a) keep the battery clean and diy
(b Add waier{which is proving by mansfactrerrom Bme o fme 1o keep the lovel of

the slecirolvte alive.

{2} Never add electrolyte or acid except 1 replace oss

RESISTORY

Besivtors are used to Hmi the current in g clrowt When choosing » resisipr, three

factor are sonsidersd apart from the value

b The exact value cannot be gposrasieed by omass production

method, bat this is not 2 disadvantage becawse in the slectron oiromt the v foe of vesintors

are ot oritieal. A resistor with o stated velue of 1000 and g wleranve of £100% could
heve sy valupe between 90- 10082

(2% POWER BATING.- This i the maximam corrent shich can be developod m g
rosisine withowt damage ooomring by healing for mest of slectron ciremt 023 of B

rating are adequats

PN
)
e

s STARILITY - s the ability w keep the valoe with change of temperature and age.
CAPACITOR
Capactiors store eleotrome charges. Basically i oonsist of two plates separsted by

ary insulator called diedecine,




CHARGIMG

stiraets slectrons from one

When comneoied to a battery, the positive of the baltery

plate end of the capacitor and the negaiive of the battery w stectron o the other plalp,

Positive charges {defiont of electron) builds up the ong

end and an equal negative
charpelexcess of eloctrons) buld upon the otber plate,
Druring the period of churging, there is a brief flovr of clectron vound the ofromt between

the two plates. Charging stops when the potental differen

B hetween the two plates

are equal {amd opposes) o the EME of the baery, process take nme Le the

response of a capacitor fo 2 chumge of potential difference B not tmmediate,

When choosing & capactior two factors to be conss apart from I8 vabae and
toleranes ares

{1y Fhe working voltage It i the maxumem vl i can withstand before the

digdectric breaks down {8 is merk on i) and,

{7y The leakage. though ¥ should be small

DS

A diodde is 3 rwo-tenningd device consisting of g chion formed from oither g

Ciormanian or Silicon orysish

The B oand Ne type reglons are veferred 1o a8 anode and cathode respectively. The
grrowhend in the choull svmbel, indicaies the conventional divection of cwrent flow

when forward-Biased. 11 is the same divection in which hele fow takes place.

A PN junction diode i 5 one way device offering low yesistance when forward-

ke

suseh dyodes are

Wiased and bebaving abmost a3 an insulator when vever

H




mostly used gs rectifiers Lo for converting altomating current o divect current. The

difforent rypes of dodes are, Small sipnsl diode, Foney dinde, Tunnel diode, Yaroiw
dinde, PIN dide, Schontky dinde, Btep Hecovery diode, U diode, IMPATT dinds,

Light Emiming dicde, Photo diode eto

APPLICATION OF DEODES

{13 As power or rechifier diodes. They convert ac current into do current for do power

suppiies of clectronic owouiis,

2y As sigmnal dindes in commmmioation oirouits for wodulation and domodulation of
small signals,

{3y As Zener diodes- iy voltage stebibzang cirouns,

’

(4% A Varsowr dindes- for use o vollage controlled funing olrouits as may be found

bl

i

i oradio and VY recetvers, For thes purpose the disde o deliborstely made w bave

a wertain range of pmotion capactiance.

,N\
L]
e

in logio cireoits used i compmiers,

HEGH-SPEED DIODES

3

The K914 15 of two typen the IN9I4A and U

45, They are bigh speed

switching dodes fabricated in plansr technology, and encapsulated in g hermstically

seated loaded glass. Pither of the two i sustable for prowct




FEATLIRES

s Hermetically sealed leaded glags BOD2TINNGE5Y packs
» Phigh ewitching speed Imaximon of 4as]
» {ontimous reverse volage [nmamue of 753V

e Repoittive peak reverse voltage Dsamun of 100V

e Repetitive poak forward curvent Tmaimum of 22%m0,

APPLICATTIIRS
sHigh-spoed swiiching,

EAMITING YALUES

The bminng values stated are in accordance with &

sohite Masimsn Rebing

Pos Fonal poseny thesipaizen Tom w257 ASi iy
Sgorage temperann S
,,,,,, %

T Funotion Iomparst
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MATHANNEL ENHANCEMENT MODE FIELD EFFECY
FHANSINTOR
GEHERAL DEBCRIPTION

& techanned enhancoment mode Geld offect wansistor s used in the progect they

are designed o munmize on-state resistance while pry ng rugged, velable and faxt

switching performance, They can be used in most app o requrmg up to S00mA

D30 They are parbicalerly suited for low volisge, low curvand spplications such as smmall

sepve motor control, power MOSPFETY gale deivers

dher switching apphicationg,

P Transsstoy BRI

FRATUREN

s High densoy cell design for low R

s Yoltage controlied small signal swiich
& Bugged and roliable

= High sehivenion vurrent capability

ABSGLUTE MAXIMUM BATING

To = 2570 undess othorwise sigied

Y BB, " PARAMETER B0 LM

% ivas Prram Bowroe YVoltage £ Y

Ynor Diradn-souros voltage (Rea 180 Bl ¥

Yews Uimte-Source vollage H2E Y

ia
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THERMAL CHARACTERISTION

£ MAKIMUM | DINITS

SYMBOL | PARAMETER | COMDITIONS

Divminesomron W = Y, &4 %

breakdown b= IO mA

vortiage

L gake Vs o 283Y, 1.5 mh
vibtage drasm | e = Y

ogrrent

i) IR
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OPERATIONAL CALUCULATION

The biasing mode of the bansisior as used in the project i the voltape divider

buasing mode. Voo going into Puyois the required volt seoned fo drve the ook ciout

from the decoded ontput of the 402280

Therefore, 4

1 : <y,

oy

g 0= NV

NG
oot
.
2
peery

2
Pond

xsf.{}{} i ;':é 4{}{;}%‘(




Typival Blectricsl Chararderistios
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Figae 5. Transfer Dharacioristics,

Eigars B Gale Threshobd Varigtion with
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Figure 4. On-Resistance Yarigtion with Draln
Lurrant and Tempersture,
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IMTEGRATED CIRCIRT
integrated cirouit is the most highly sophisticated slectron component in use today.

it s made up of combination of discrete immaturs oo

aponents, such a3 TesIsiors,
capaciiors with somdoonductior “ohips” t which ransistor mud Jdiodes are fabricated.

There are two groups of nregrated oivomt, fus s often celled bybrid witegrated

cirouit. They are constricted by the use of printing cironit hoard nstead of wire to effect
inter-connection betwoeon the various passive and active component,
The second group of infegrated cirowt 18 the monabithig vanety because the entire

circutt fabrication i3 done within g single block of silioon covstal, These are common

types seen every where, The most common type of ok

ed oirouit package ix the dual

m-Hne type, which consist of g plastc bar v which the 2

wegrated cioait 15 embedded

The bar is often abmost 20mm long zbowt Som wide snd barely 2 Smm thick, with the

leads protwading out of the two sides.

i
[




CO402IB0 DIVIDE BY 8§ COUNTER/DIVIDER WITH 8 DECODED

QUTPLUTS

GENERAL DESCRIPTION

The CDMO22B0 1 o four-stage divide by 8§ o counter with B decoded

costputs and 2 carvyv-out bit The counter s oleared 10 2 wovo count by a logioal 717 on s

reset Hne. The counter is advanced on the posthive edpe of the clock signal when the

clock enable signal is in the logieal “U7 stale.

The configarstion of the CD4O22BC ponnits medivm speed operation and assures

a hazard Free counting sequence. The 10/ decoded outputy arve normally in the ogical

T state and go o the logioel <17 stete only at the v tine siot Hach decoded

oyt resnains Bigh for one Bl dock cyele. The carry oul signal completes o Bl oypole

for every 10/% clock input ovoles and is used as vipple carvy signal o any succeedg

SIBELS.
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»  Hhigh notse ity [0.43 VDI (yped

»  Low powsr TTL compatibility [T out of 2 driving 740 or  driving 74L5]
2 Mediom speed operation [Smbedtvpe) with 10V Vo]

s Low power [10mW type]

s Fully static operation
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¢ Automotive

e lnstrumesiabion

s Mediond electronios
s Alarm systenss

s fdusirial electronics

+  Romote metenng

CORNECTION DIAGHRAM
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ey Nomber CDE0228C Dnel - m - line Package
Legemi:

= Decoded output ©17 ¢ =NC

2 = Devoded output ™07 10 = Decoded eutput ™7
3 = Deopded putput V27 ' 1= Deonded output "4
4 = Diecoded output *5%7 12 = Carry out

& = Diecoded putpnt ©67 13 = Clock enable
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R 14 = Clogk
""" = Decoded output ™ 15 Hpset
8 Wy o= Vo

ABSOLUTE BMANIMER BATINGS
s D supply voltage (Vi) 3N e 10 2 1Y

e ot vobiage [V A3 S Y e f

v Stovape temperaioes [T

v Power dissipaiion [Pp] Dual ;- ine Fnm W

e Lead temperaiure 1] 260

BECOMMENDED OPERATING (ONDITIONS
2 PR Nupply vabiage [Vian) AW et 215 Y e

s inpat voltape [Vl

s Uperating temperatore line mnge -4 1
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AC BLECTRICAL CHARACTERISTICE
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i High state (e more positive voliags)
5 Low state {the loss posiiive voltage)
oo Btate s snmatenal

Positive -going WansHion
7 Plpgative poing HANSHION
B rgmnber of olock palse tanstion
wiR: Asyoochronous masier resel ipt
PG Active bow clock inpnt

P Active high clook wput

3.6 ADME GENERAL COMBDERATIONS DURING THE CHOICE OF

COMPONERNTE BELECTION

AR - Was chosen beoause the code cnded to be of sight keys,

g
Nt

CUA02ER hes high noise tonmamty) 845V e (tvpelh bow power, medium spesd and

Fully static operahion.

b BRI - W - Channel Enhancement Mode Fleld Effect Transistor was

chosen beeause 1t 35 rugeed and relinble. it also has high density cell desipn for foww

Ry, voltage controlled small signal and igh saturstion cuwrent capasity.

o 1M9144 High Speed Diede - was chosen b - of e switching spoed,

conlingons roverse voltage, repetition peak revenss vollage and repetiive pesk

forward current

33




38 COMNSTRUCTION, TESTING AND BESULTS
33 COMRTRUCTIONS

The copstruction mvolves three segments:

i Vhe door and 5 frame - which also servey

2. The ool oiroult st which consists the

1, the & number o push - w

- kevbogrd- comprisuyg of the keybosed |

oLy
e
b

oy swtinhes,

i THE DBOOR AND TS FRAME [THE CANIN
i constructing this, the size of the sontrol chomt wnl was pul e e

s hehd weight ease of

consideration ply wood mpterial was chosen

modifioation and it 35 considersbly cheap. A small hole was doitled on the dour

where the kevboard pad 15 bolied over.

Z THE CONTROL CIRCULT

ment lavout was st sied,

fotlowing the control cirowt design, the o

e were Best handled. Teking

]

The components  be connected an the oot

K

good note of component spasing. clearauos, dirsetion aml proximity; sohd

connection soldered jolnts weore made and s poutions were then placed




Lo
B

sppropriately. Al other components were posionsd with respect w the system
circwt diagram.

Copper {cordy sirips that are unused aro sorapped off at the point where

components terminate jo ensure that short cow woided, These caretul and

professional precauytive steps were followed o all the components wee

assembled socording 1o the desyn

THE KEYBOARD

The kevboard pad was made from an caloutaior button pad. The

switches were carefully placed i the caloularor buttonboles and the number codes

ave gummed onto the switches with adbestve. & e was dritled with o

nall bit-driling machine fo ablow acvess the switches throuph the kovboard

23

it was bolted 1o the doorframs.

FTESTING

The systen was tested as follows after the construotion:

1. When unconnecied 1o power supply mang,

2. When connectad o power supply and ey e entored;
3. When sonpected 1o power supply and nig

i, When the system was unconnectad @ the power supply mamms, the

door vemnains incked




2. When conneoied o the power supply e and weong oode were
entered, the door remuined locked,
3 When connected to power supply tmains and vight code entered, the

dooy was unlocked,

BIRCUSEIONM OF RESULTS

Yrom stated results, it apties that i is unlocked whes the correct eode s en fered,




CHAPTER FOUR

46 CONCLUSHIM AND RECOMMENDATIONS

4.1 CONCLUSION

Croing by the scope of this project work, the set 1y ws of the design as destred

such g% the sysiems accessibility, user friendhness, v and mest imporiantdy,

security have been virually achiewnd.

4.7 BECOMMENDATIONS

Feor domosiic and office installation and actusiiabon of this project, another by

- safe yoon i case of the

pass switch eould be made and positioned wmo#

systom fatloe

E
s
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APPENDIA B MANUFACTURER DATA SHERT FOR CDMU228

?%Qﬁg Dimensions noss imieatens)

PN S

; il 79
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