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ABSTRACY

i o over coming e fsllere of

Design and construciion of o digital password accass key for dours fow

For instancs, the use of master keys, duplicals

nid key system was the aim of this prog

wely weatness of keys are ovar cames. The propch wag fo Hs number of four input

huttora as i defenmines #s abilly and refiabilly.
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CHAPTER ONE

14 MYRODUCTION

Frivacy and secunty i 3 dayly

Ag sunh, tug pridect is fotus

Pasaword access i the ability of the device 10 reteln an inpetied combingtion of swilchey and
oniy ancept exaclly the same swatches 25 inpuls with bigh accuracy fo opan the door or give socess.
Though, s design s resticled to only lour {4} inpuls bulfons, which gives rse to 240 ¢r 18

possitie combingtions of password of which only ong of them will cpen the fook, much wlishiliy will be

“aftained with noreased number of input bultons, say eight (8) which has 28 {258} possible passwords,

siteany {16) with 85,535 password, while beenty four {24) has 27 which is equivalent 1o 18777218

minations of passwords can be

possible combinglions of password.  Conclusively 20 possibis on
guhbzvad with v being the number of Input buttons golng by the sequence of this projed
This device drives the ek open using the password as key o activale the ook,
n chapler one, bistodeal background of incks and possibie areas of application of this duvice
were discussed. Two confaln the genersl roview of the components used In this project, whila thiee

fs with s principles of operglion and fow on the consbruchon, tealing and rosulls achieved fom this

devios. Finglly, chapler fve alk aboul recommendation, sonclugion and possible suggestion in ragards

1.2 LITERATURE REVIEW
LOCHS ARD BECURITY
The satiest known mecharical fastening for doors 5 the wooden BEgyplian ook, in use o

o e world

thousand years ago. Another prevaient type of ancient Jock, found i Dhing and other parls

e

o

o e pedicck, which works oo g spring bard pringiple. The key b 2 plain sirip of metal if slid in,




i, drawing the barby ingether and releasing thern from the indentation the bolt can

Yeb anolher primitive ook 5 3 sorew achon, padinch. Hers e

i an ordinary male sorew

and 55 1 is wrmed the bared s withdeaar s the shackie

The first ook made of melal which atlerpled o p

configuration wers the warded focks mads by the Fomans,
MODERN LOCKS

The securily provided by modern locks began in the sighls

1 oariury whes an Banghish man

PURERY BARRON wented the tumbler of lover locks  Anoll

s the sombenation ook, which has 3
bt or shackle with slols In L A number of vings Jumblers) are provided with numbers or lellers around

the oulside and profeclion on the nside, which B the siofs. The rings must be lined up comeclly In order

for the shackis o be withdrawn,

5 e args with one hundead numbers on each, thers are & mi

possible © vl opan the ook BAPED usually have combination looks

because hese have no keyhole info which exploses can be ty biow e safe. Bome fmes they
mico have me-lock devices, so thal they cannot be opened duting canain hours even by some ong whe
fias the combingtion,
ELECTRONIC LODK

Swe the 19708, elechonic ook, which works on the same pinciples g5 ihe pushiwiton

.

whephone, was used in the United States. U bas several apring-loaded butlons on e oulside, sach of

which sounds a different glectonic tone when i iz pushed. The vgil sequence of lones operales the

Al prozent password usage 18 common among compders, aither software o bardware hased fo

seleguard the system, %omwmn*c and Nefworks syslems sle

s of pormil cands s 3RO comImon 0

hiviiis, while remode controdied doorg are highly used i atvance Countris

Tt




£
e
e
*
03
pS
s
K3
:~§'
£
s
(f}
N
e «
‘)
5
5
‘J
-
Q2
=
(e
&
[<+]
5
>
Pined
O
W
P
X
o~
ol

his paricuiar profect might be avallable oo, bot has not

& arrnss by the gnderiaker of his

Se, i s an original efford on cecunty gk

systen.

1.3 PROJECY DBIECTIVEIROTIVATION

Digitat password key as the name implies plays 2 maior wle i e area of secuity and pivacy, The
following are the posaible areas of s applications;
PRIVATE ROOMS - This bey or lock systerm can be used on prvale or parsonal room doors, such thal

oy right cwners gain acoess

GATER: - i desired, buiiding with gale can use s sysiem with s

o
<

s meinbar of the house having
samg pasyward
METITUTIONS: - Flaces ke miniaties, offices, banks and companies an use s device alter work

honwrs, such that only awthorised stali can gain enlrance.

1

- lechronio sguipments & Machines oan equaily use {ip gusling against unguthonised parsona,

1.4, PROUSECT LAYOUY

Chapter ong confaing general infroduction of the project and historics! background of locks and

satuty.

jond

Chapter b deais wilth the choloe of o

woperiies and appications s gsed |

Chapter three s all about principles of operation of the devivs and i design Husiration.

I

Chaptar fowr tatks aboul ronsiruction, lesting, resulls anst disoussion i respect o the suncess o
iz project
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CHAPTER TWGQ
23 CHINCE OF COMPONENTS
Tha profect was built fom TT0 logle gates, which ncludes - NOR gates, Datch, exclusive - OR

{XORY, inverters (NOTY gate, AND gales, LEDS, Suiic

’

Teapsistr ~ bransistor fogic {TTL) 8 widely used fam

device was my choivg of

imdegrated ciroull {10 due o is fastne

Though, there are standard, bigh -~ speed, powsy Scholley and bowepowsr Sohothy, TTL gales,

Low power Sohotthy was chosen due to s pecullar characteristieg s

iow as wall as golive Bigh signals, negative as welt 85 posiive loging v

bs

Ao there are other types of Bipolar logie families o

241 BIPOLAR FAMILIES
iy the bipoigr category are these basio familiss
Uiode  -Transistor Logic {7
Transistor Transistor Logic {TTL)
Ernitter-Couplad Login {ECL
[TL uses diodes and ransislors, e design was oncg popular 13 now obsolede. TTL uses
ransistors gimost exclusivedy, ¥ has beroms the most popuiar family of 31 and MB! chigs, ECL the

fastesd lngl family is used in high-speed applicatons.

piey




212 MOSTAMILIES

The following are i. Mg

bad

ategnries

FROS - = . Channsl ROSFET
MR . M . Channel MOBFET
CROS - - Complimendary MO8

PRICS, the oldest and slowes! fype, 8 becoming chsulats,

7

use for microprocessys and memories. (MO8, 2 push pul grigng

gxtenabaly used whers iower powsr consumplion 15 needed,

243 LOW - POWER BCHOTTRY TTL

o

By increasing infernad resistances as wall a5 using Sohollky diodes, manudacturers have com

i with & ComProms

: hetween low power and highespesd, low power Boky

T Device of this ’C{,}”

mgmbared 741300, 741801, 7452

&
Aot
SO
onc]

bess

o, W ohas s power dissipalion of around 2mW o and 2

propayeion detay e soproximalely 1005,

244 BURMARY OF TTL GATES CHARACTERISTIDS
Toopull 2 TTL noud ow, 8 voliags bebesan 0.0 and + 08Y musi be applied. The davdes or ohoudl
yned must be abie i sink as much as 1.5mA of current o ground,

Pufling & TTL inpul bigh, voltage betwasn +2.0 and +

The driving device o7

S

chiouit st be able fo smprce a3 much ag A0pA

The quarantert outpul high voltage of 24V is D 4Y greater than the requirad input high voltage of

oz

FOW. This gives a D4V noise margin between the oulput of g driving gate and the wpd of 3 recalving

he same noise marging axist for the oulput low mawmem of U4V and the maxmim inpul iow




f iahen 10 b 20ns for 2 change on the input of 2 TTL gate b cause & change on the oulpyl. The
o i called propagation delay tme.

WYéorst care values are shown below inr aormal TTL logics

=
ps
&=
Be
Qi
o
3
2
fece]
e,

Wik Max w (.4Y

Vgt o = 2 dy

Y

e on the inpd side 3 voltage has 1o be less than G &Y 1o quad

fw - state input and must be more

&

than 2.0V 1o by considered a bigh state inpub On the oul oot side, the vollags bas fo be less than 04V

s be g low stale ouipad and more than 2.4V 1o be g bigh slale nulod

224 REVIEW OF GATES CHARACTERISTION

g IMVERTER
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Fig 1.8 Truth Tatde
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H

moshown above. The oulp

bot and frulh

The wwverlsr or NOT gale schomatio sy

.y

behaviour ¢ shoply the opposfe, iveerse or compliment of the inpid. The Boclean espression forthis is

4
ki

= &, the bay over e A indicates inveysion angd is read A el

b, HOR GATE

&

7 )p Q’} Wit ‘g'; an }nw(yt; fn 1, g:‘ i DINE B ? u??,_ {26‘{% ,{"iﬁ ?..

for g NOF gale. Fig 2.0 shows the truth fabis oy an OF gade and 3 BOR gade. The Boolean NOR gals

BY o ;1 + E?- ode that for this pale the culput s dow i any input s ligh (1)

b
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g, KOR XNOR GATES

Last of the basic gales are the paclyst BOR (ANORY Figure 41

b ogble in Fig 40

-~

malw show the sohematic symbol for the ex

., ue e o ot g by (4% carthy 1§ Hhe
the awciusive R gate might he catied o disagreeable gale Dechuse 18 outpul will be high {1 only i the

,

H N et vy : ’ » '-‘«.vm‘if);:f"{
two inguts disagrend with sach ofher The Boolean gxpres ssion Ior an anclusive OR oan be writlen ag

_ /
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™
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An sxnlusive NOR gole might be called an agresable gate, or enualily defeclor, because s

csipt wilt become bigh {1 H e o npuls agresd (e, bolly are high or low). The Boolean exprassion

for an exclusive N

W EXCLUSIVE NOR GATE REALIDATION

e [ LATCH

The § falch s avalable in lgue B0 o

anglysing the circult below, the

2 G input is high, The

Y3

sigte prosent on the D inp? fust befre the enable goes low wil be fatched on the culpyl For

in this projent the lalch was use

lwiches, the enabie inpul is some dmey called the sirobe, o g

o the mmamony
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45, The jpatioulpul possibifies for KB 8

defised a3 K an

figure B.b above,




222  INTERFACHNG LOGIC FAMILIES TO SIMPLE DISPLAYS AKD BELAYS
Tha colour of ight of the LED s determined by the type of malarials #t s made from and may be

rad, vellow or green. The forward vollage drop aoross the diods varies Trom about 15V for s red LFD at

20md o about 3V for g green LED al the same ourent standard. 171 Schiliky or figh-sower TTL nan
supply encugh drive coment o ght an LE
SOLH STATE RELAYS

ath

Most solihsiale relays have TTL

o
3
3
=~
-
X

R?

e wnput and some have the inpul cicuiing optinally

¥
s

crupled fo the fral control ciroull, butin g project, thyristor was use 25 the slay

<

rawilch o power the

st eanh e he dgh paseword i entered,

238 DESIGNE AND PRINCIPLES OF OPERATION

This projeat i made of hwo basle parls, namely, slectonic and mechanical fock systen. The

electronic part i3 responsible for password saving ar

ing, while the mechanical took sysiem does

i

fe opening and closing of the door. This Is dlustraled in the biock diagram of figure 7

231 ELECTRONIC PARY
This devine s made of three pads, the input device, manory devics gt the oomparal
inferlinked W serve the purpose of passwording. Figura 8 below shows the design erangement.

bes

{ INPUT BEVICE

The put device comprises of swiiches used i seletting the required combin

ton of password

selectad inpud {lempieal memoryh. A el signgl s send i the RS ipfinp

P !

o
=
The
e
3
)
poud
b
&
=
3
ol
—
&
'1
c!\
< 23

.

i ooutput. This helps the

mapney devics ool exaclly the selected or roquired pasgword and save. With the aid of the

cornparatnr, the inoul device egually telps in accessing #

o~~~
peee}




This devire s also RESET corh me the RESRET =

YEED batton is enabisd
therefore gl the fin-fiops oulpuls beoome low for new anlry,
. MEMORY DEVICE

The memory device s bult om Dalch, which relaing the selected inputs om the

befre, and after the SAVE butlon s

v fhe baltery and the SAVE buto

parster i g logcsl combination imyarders and four inpuls AND

gate output only goes

ement betwoen the fwn culpuls

froem e npuls device and the memory device,

fem Forinstance, i the inpu device cuipatis high whils

then the XDF ontpul becomes high signifving disagreement
vars high o ow, the XOR gals oulput be signifying agreement. Wil

the inverters, a more ustfisble oulputs e oblained 12

5 for agreemsnt and ow aulpus for

.

Final companson 3 done by e fow inpyt AND gale

only comes high whan 2l s inpuls

are high indicating agreement rom all the XHOH gals.




INPUT DEVICE

A MEMORY DEVICE

¥

MECHANICAL
LOCK SYSTEN

(OPENED INDICATOR i

FIG 7T HIAKE I8AGRAM

%'ééézé NDICATOR |
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2.4 MECHAMIDAL LOCK SYSTEM

H

Locking fs dong ty s part of fhe profect. # comprisad of vesist

f~s
[l

r5, dnyristor, mcier, Wi hes

H 3
(53]

andd guar syster, A schematic diagram is shown in figure § 4.

v

244 OPEN AND CLOSE 8TATE

Yha poen and olose swiches are i

aprings cul #ach

i dapressad and vite vensa,

st OPEN switch fe depressad, conduntor Y s made ne s piie the ENTER PASSWORD

ivinator remaing high tefiing the {;m

.,.;.}

tor 1o ender e fght paswwortd H done e G R {nysistor) s feed

fyruigh the gale, therefors

e of cunend o the moter vough eonductor X which

positive.

Aetivated motor mwng e 0ok opan 4

s o b0 break power supply fo the

N

coverand direntinn, with condustor Y gnd X becoming positve and negative respeclively,

Kt falt fock the motor s powersd OFF by isolation swileh B putting T the CLOGED milicator anyd

VAL

ENTER Passweond indivalon,




2.5 HOW 70 USE THE DEVIDE

T6) RAVE A PASSWORD IN THE MEMORY

Sops 0 YT i‘n'i#vv et rwtoog
e DAYV DURLGN sijusbed i e

oy o rened ol i

a3

input devics fo-Bops oulpuds o {0} chanss the desired combination of key buttons on the door iabelied

:

an password in e

8.4 T H. as paseword. After which the BAVE bulton % depressed W eiain
IREANGTY,

T ADCESS THE SAVED PASSWORD

i degired to open the door, the shored passwond st b send correctly. Depress the

-

OPEN bution, e indicator goes low, Select

AEEWORD indinator rmaing bigh

the vight pass cking. The No-ndicator comas on when

the enterad password I8 nnorect,

LY

Mher entered passwond i nconsdd, use e RESET swiich o

mait the inputs and fhen chooss

thes right password. i ue, styristor is fired and the look g open Finally the OFENED indicator i

pt O indicating fres acCess,

2.5, POWER SUPPLY

oy, ofhervise e systom remain

Fry g working device thers must b A SO

el 3 arises for constant power supply.

ot password device was pewernd separaiely fon 1 e mechanical inck sysiem o8

teansient affects the slured pass sword,




THAPTER THREE
3.5 CONSTRUCTION, TESTING AND RESULTS

3.3 CONSTROUTION,

Construction was dong successiully with neal soldering and proner placement of components on

.

board. Coret inlerlinking of ping was dong ¢

g
i
&

hown I flowre 3 below. A wonden locker was aiso

crnstructed fo demonsiate the door

3.2 TEBTING

Commendabie resuils were achioved using shechonis wirkbench logic design. On breadboand

also sypected results wore ohlained and lasily, aller conslruchion lesling wes a sucomss. Conclusively a

e

working devics was produred,

7

3.3 RESULTS -

The fofowing hpul iabelled BATH weie tesled on the memory device and gnder fisled sulpud

33
ooy
e
o

1 } & {3 it
z. { {1 £ §
3 } i 1 it
4. 4 {3 4 %
5 E 4 ¥ ¥
53 & % it }
7. 1 4 % 0
2. i 4 4 1
4, % it it f
A . g

a3
oy
i

3

} iy 1 it
1 { 4 1
13 1 % i i
14 1 it %
15 1 1 % 0
16, % § i i

Fach of thees inputs foo was compared wiongly and corgnlly with the gl results ob

wdiostors enually came ON at fhe nght e,




3.4 DISCUSSION OF REBULTS

The moter was powersd separalely from fhe slechionic devics a3 frangient due o sudden

4

switching of the motor affects the stored memory. seaistors of M0 were uned al swilch puints where 3

o cireuit al high slale,

[

oo andd 2 high B renuired in order 1o avold foating input a low sla




CHAPTER FOUR
4.0 RECOMMENDATIONS AND CONCLUBION
4.1 RECOMMENDATIONS
The project 5 fnendly and uselul B the soclaty.  Wih nursssed number of npuds device,

memory device and the comparstor, 2 more refialile device of belier abiltles o his o be oblaingd

Lismwize, I 3 rechargoabie babery syalem s used with this device on the door, g wellsetred lonk
sy i I our Bt

Though, & ot of mprovements can be made on s proest, sspecially in the area of indicalons,

an LUD dot mally decoder can be used o display ol the ind L autrasts one after tha other. Another
arez i that gl the inpd butlon can only be selerted ones, Improvements can be mads o allow double or
tipis selection

4.2 CONCLUSION

sngingering. 1 was nol easy, affer

wiatde achicverment To God b the

The prodect was very good, fogloal and very sensitive. The aim of the project was fully acheved

;o

meaning an improvement o secorily syslom

8.3, SUGBESTIONS

Shudents are faned with the pobism of lnoking for prviedt e dus 1o in avadabilily of working

materials, o i the University can make provision of project malerials, the students wall do beller by
faking strong of compiex prolects m all felds of enginesring.

Considerahle me should be given fo sludents o boosl thei knowledge of praclicel. We can

Sharinm

severs o peller than the white men, i spacid sliention s givi
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