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("I~:1 ,~ 1:)'1" l'?O £) ~.rl( 
..... I.:I.f'"'.I. I. 1~~_I'- ,. r~ .I.n 

1.0 GENKRAL INTRODU(~'flON 

L i INTRODVCTiON 

nefarious nets ofiHega.! intruders which includes taking itnpff:~«nn of h~y or hy use of s() 

~""·:"<!S.r<'·~ rl~'-l"'<'<'~' '.,>~" •• ·<~ .. nAl ,< .,n" .• 't"".), 

Consequently, there has heen a need to fabricate a lock mechanism that wiH lx.~ 

ahnost absolutelv rellable and serves as checek for UJI.anihotlzeci users. I'his securitv 
~ .' 

it is convenient Thus the d{~sign and (xmsttucllon of decln)nic is imperative, 

1.3 

'fhi::; project design and cOHstnlCtion of "'Elec[HHtic C'omhinatlon Door Lock''', l.s 

aimed at providing rdiable security lock to meet the security specification and 

* 's<rv,n!-- ·r:sin~{n~?"."l!I?":~i 
1 ... 1 I. ['; ... S'.l~. I ~ .. n.t . ..! n.I . ..:' .l.t_..! 't"f 

Lock is a devke that Sfcun.';s such thint's as a door of a house or a >.~ahinet a 'lid of . .. ".,' .' 

hrief case or other luggage, and the action of anignitio-n system hy nlcans of a holt or 

The use of the hK~ks extends back to the beginning of rtcorded histnfY, 'fhe oldest 

know mechanicallv functioning lockvd!s an Ersvmian dOGr lock use about 20GOBC, A 
~ ~ O~I 



t(}reruntKT of th·e Inodern pin-tumbkrsecwiry, the !OChCfr.usbted of a vertica! woodell 

housing cDnul.ining sfvend loose wooden pegs of diHLrern kngths. 'The eady (ireeks 

utib.:!x{j the first keyhok~ hy fastening the wooden lock Rnd ;c;,§aple 10 th~.~ inside of the 

TheRDrm'lHS fabricated tbt~fi:rst metnl locks withbter irnprovementhyRoh~~rt 

ekctmuwchanical lucks \vere developed to trip dectrin:J circuit as in .automobile 

'fhe keyh:ss locks are the most mDd.em locks, tLeyth'ere first invented and made 

optTat~:.d:. and ekctronic lock. 

1 nten:'stingly. electronic lnck is a lock designed to respond 1"0 an electronic logic 

signal uleclmnisrH, whh a digH sequence counrer pfrfi)rming ~he h.mcti(m of dw key. This 

locks. The lost or hreaking of the portabk~ card of the card operah:d door lock is H big 

problem. Similarly, access to tbe nse of the door is derduJ if fhere is 11 lost, dwft or 



ClJ4022BCOhAS 1(' that allows eigj}i chamcttT5 as ttl,,;. code. This undoubtedly reliable Ie 
~ . 

1.4 

reviewed .. 

of the result 

Appendix and reference Ests are pr(p.rided at the end of the report. 
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PO\VER IN 

aho to power tilt'; dock drcnrL 



lfTV'!./ S~:'fu .~;' N(Y'F .fi."F..: 1.' ....... i~ ~~: ["~ . J .;~..: 

Thehrst key on the cmn bimttl on when pr('~sst."d t;tUStF the counter to reseLwhich 

isckared to Hw 7.£ro poim,. The key has w he ptTssed in tll<: ascending order of the 

'The trigger res.et clrclxit is mad.e up of a resistor .and a ca:pacitor that resets the 

UKHOtiNCHING N ET\V(}RK 

.RJ~SET (]RCUrr 

The reset circuit is ;:u:;tivated when the wrong h; key pressed" thUF" twinging the 

circuit. to its starting state, 

CLOCK PULSE CENERA''[OR 

'fhis is a part of the counter that takcs its input hnrn pIn 14. \Vhen a high }:': 

inputted, a dock cyck is. started. 



LOGIC ANAL YLER 

OI.H-l.)ut of the counter goes hidl f{~r ahnut 4- second;;.;, these is connected to t.he rdav t ~ ~~ "... ... . ~ 

dd ving circuit to control t.he apcning of the door under 10:;:;1::_ 



-H~ --- \:5\ 



2.4 THEORY OF OPERATION 

charged via R:=;, so the reset input of rlw CDunter is kepthig}L 'flwt causes Dutput Q, to go 

\Vhen aU keys have been pressed in time and in COff{::U \,:nder,Q7 goes high fiJf at/out 

cOl,nhination> 

separate places in a suitabk container, 



reduced, The negative dedrode yidd electron to an:,:;xtem:al drcuit and the positjvt~ 

electrolytic ~dution, UsuaHy each electrode is made up of joining .a number of pbtes in 

paraik>!. The electrical capacity if: proportion to the nm:nh{:L 

0) Primary c(:Hs 

"n' (" « H \u} .. ~f:cou:{nxy celL 

achieved ill repeated circuit Because of the reversibility, :~c(:ondary batteri.;;s are also 

"fhere is a diflCrent type of battery ceU c31hxL ,-,kHd~acid baitery, nickel 10n 



CAREANU OPERA .. l10N OF BATTERIES 

l-t"",,, '-'r3'> ""~<::~~'nh ,,,'1 'S~'\..· .. ~ :"~" ...... ' "-.. .. .:,,1 •• < .... . ~'-~~. 

(b) Add wah:r(which is proving by manufactmer)hom time to time tn keep the lcvd of 

(c) Never .add electrolyte or acid except to replace loss on(h 

RESISTORS 

Resistor:-; are used to limit the ctrrn:mtin a circuit \Vhcn choosing a resiMof. fhree 

rnetho<..t, but this is nut a cUsadvantage because in the de;;tfi,)n ci.rcuit the value of re~,istors 

resistor without danlage occurring by heahng fiJI' most of eh::ctron circuit 025 or 5w 

rating are adequate 

STABILITY:- It is the ahiEty to kee:p the \'alue~;v;th -:;~h;i.HlgC (}f temperamre and age. 

CAPAcrrOR 

an insulator caned dick~{;tdc. 



plate end of the capacitor and the negative of the barte_!), ffJH.;L; <-~b.:::tron to fhe other plate_ 

Positive charges (defirit of electron) huilth up the oHepkte end and an equal negative 

During the period of d:mrging, there is a brief flour of el(::(:vo:nwund the circult heb .. veen 

tht tv-/o plates, Charg;ing stops \vhen the potential diff~;:renct (PJY) hetween dw 1"\,<;'0 plates 

arc equal (and opposes) to the EJ\--lF of the battery, Thh process take tirnei.e tht 

tolerance are: 

(2) 



(2) /\3 ~ignaj diodes in cornnnmrcHtion circuit:::, for rnodulatkrn {lnd dcmodubtirm of 
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with Temperah!te. 
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lNTEGR-\TED C1RClTIT 

R: ~::).:::,. ~1~ ::: fUi: .: X: :\~~~ 
H :)JA ~ ~ ~::.:::.s: n:?!~~::::h~;:::(~ 

........ ~ 
~.: .. ::-'>! 

integrated circuit is the l¥lost highly sophhticnteJek<.Jrnn component in use tDday, 

It is made up of combination of discrete immature (:oinponents, such as resistors., 

capacitors with semicnuductor"'chips" in which tnmSiSf:;:>f <md djodes are fabricated. 

There are twn groups of integrated circuH~ thisb nHen caHed hyhrid integrated 

circuit 'fhev are constructed hv the use of '0finting-· circuit hoard Illstead of w"ke to effect 
if .... l·~· .... 

inter~connectinll between tht~ variouB passive and_ active LOntpOnent, 

The second gmup of intebrrap~d circuit is the mm:w-lithi() variety because the entire 

circuit fabrication is done ""ithin a simde block of sihcon crvsta:L These are common 
~ -

types seen every when~v The most coxnmOH type of fntegrak:d circuit package is the dual 

.inAinc t)rpe, whk:h consist of 11 plastic bar in which the integrated circuit is emhedded, 

The bar h ofkn almost 20rmn: iong ahout Smm wide and hardy 25mm thick, with the 

kads protruding nut of the two sides, 

25 



OLTPlTTS 

The CD4022BC: is ah>ur-stage divid.e by g Jt>h,'bon counter \'-v.1th g decod(~d 

resei lim';, "fhe counter is advanced on the positive edgf: <~f the elo{:.k signa~when the 

output remains bgb fbr OHe fuB eloek cyek, The carry nut signal uYn:rpk!es a fuB c)'ck 

for every :1 013 dock input cyck:.s and is used as rip ph.:: carry sigWll. to any succeeding 

stages, 

~ Wide supply voltage range 1:3V w 5\/J 

'b High ndse immunity !OA5VDD (type)! 

'b LOth pflwer TTL compatibihty ifan. {Jut of 2 driving7:ft. or :1 driving 74LS] 

~ Low power [10m V·/ type] 

~ FnUy static operation 



AP1~:LICA'l10NS 

$ hmtm:mcntation 

• AJarm systems v 

• Industrial dectn:rnics 

• Rcm-ote mett'11ng 

Ordcr Numher CD4022BC Dual·,···· m .... hne Package 

t :::: Decoded out.put «1 ,,' <) ""NC 

3 = Decnded output <~2" 1 I "",. Decoded output :·'4" 

4 = Decoded OlHpul "5" 12 "" CarrY out v 

5 "" Decoded output "6"' 13 .= Clock enable 

27 



· .... N· : 6 . ··c·, 
.~ . ... 

/'" Decoded ou!put '"3''' 

~O,5\/DC h> + 1BVDC 

-65('Cto';' :l.'sO"C 

4l Lead temperawrt ! TL j 26(/:(' 

* Operating temperature lint range 



:n,{-'< '&:,'31 '&:"'('~"fil(~' ~ 31' """·8:I.It 'n, A >f-·«r'T'<'~~lS'T"l(~c{.,'· 
l.p .. '. 1'.J.t..L~ ... .l .n .. I . .... ~.l . .: ~ ... n?·%.n.i~.'.,. I. J:...:AJ.:, II ...... <., 

\/ 
·1 ~:~ j \l -----...... : ...... ---+------f-. 

\/ 



AC ELECfRICAL CHARACTERISTICS 

Symbol 
.~;..,...-----~ 

jLOCK OP!RAr!ON 



CUlt~ 
H~MH: 

''$'' 

-r ' Unit~! 
.................... ~---...j 

oon 
320 
.250 

I.:'.. : jl~ 
f1S· • 

ns ~ 
Af.l(j 
ftC 
~4D 

HXX) 
400 
J2Q 

~j 

f: {-OD 
l: 14:0 ~ 
l iU) 1 

150 
M 
50 

TIM.lNG UIAGRA.M 

"0: i ";" ", .. ' . . ."." . . P«:;lnJ\J\F' . ~ k':::. ..' . 

, "'--'-' _H. _"",o"",,,,/, 

... _ ..... , .. ~>'i ... :.:. .. ~>'i __ .w-w."' .. .,»~rA'" 
.~ . "»»S\ 

l~k.w· ________________ """~l"'''~l''''-''''-'',.-s .. ss 

.. 1l· .. ,·," .. · ... 1'1' .. 1'1 .. 1t .... _ .... ~l ...... ,.· .. ·:· .. i .... , ... :~ .. ::,.::M: __ ....",n-_.,,». ."" ~.".:.:.:.:.:.: .. ~ .. ,---.... ,.,,.,..,.,.;,..,',.;,. .. '",' ---------
_________ .... _ ........ ___ M'~n""""'""",,,_ , ." 

····l~~~ll~l::l::l:::l~:.,:; .. ::.Y.o 
nloo. ______ . 



LOGIC DiAGRAf\{ '.''Z"'- -'"j' 

t tl t l' .< 

t l !'; i 
:::: 'oj 

~, 

t II ~.~>--+"11) 
t:""-l .. Hkw.0~.~ 

~. 

.. '::L ~ 

'fRFIH 'fA BL.E Oli' 4022HC 

l\-tR CPO crl orERz\.:rlONS 

X X 00 .... 05 ~,. 9 :::: il; OJ to 09 .... L 

0 1 
, 

C(n.mkT advantcs , 
! 

0 (} cmmtcr advancc~~ 

() (} X " - No change 
,~. 

0 X ... No change 

(] No change 

(I , 0 No change. , 

}2 



PDsitive ···going rJ"a.TIslrwn 
0..../ ....... 

n: Nwnber of clock pulse transition 

CP I: Active high clock input 

2.6 ~t·~t .. H~: ;t" ""J~,p<~n l'$ .n1·~]%'s~r-u<"'n /- 'r'2()]%;S~'F n-Pp..'(" TI·I'lt. v .. <t,:t,Q)!l'('~ v')'~<'" ;:;:~.1::~&,g-..: ~.~th ... ,l..s.I~ .. ."··~l.;. 'i. .. '.lj . .-.s;: •. _~I.U·D$.' ... ~ ~ § . j.~ •. _, .it. :t ... ~ .... ~::~ .~. L ~ ......... :[·i~. J .... 2: ... ~~. & 

(·~;(J~.~n[~N'lr!,,"::rs ,;cv. ~ §?r~~r"I ,·~t: 
."' :'"f?L£ '.J'". 1 ..... ; ~ ! ~ .. :;~~/ .... ~_..:_~..:" .... l {J.~ r<:; 

CD4022B has high noi·>{~ ilmrmrdty: 0,45VnD (ty-pi):' iff'.}·'; power, medium spt=:td and 



3.1 CONSTRV(~TIONS 

L 

[:Kl" 4. n'~'~t'n '~·<~ .. n·~ ll;' :§:> 
~ .... n 1..c~.1- I ~ . ..:.~ i. ~.j.z.'-~f: ..... :r.~ 

(:If i15 light weigh.t ease ot 

modificatinn and it h cnnsidembly dlCarL A ~:;rnaH hOle was drH1ed on the door 

2. 'rHE ('()NTROL (]RCUIT 

The components lD be connectcdon the circuit bOilfd were firs!" handled. Taki.n.g 



COHlp-onenh terminate to ensure that :,>hor! tlrcuhb avoided. 'fhtse cardhl and 

The keyboard paJ'Nfb mi'lde from an eJfk:f: cdcubtor butt.crH pad. The 

32 TESTING 

\Vhen lHlconneckd to power supply mains: 

J. 

1. 



\Vhen conn{~{;t(;d to p0.\ve1' suppJy v:wirn and right code entered, the 



4.1 CON(~LOS~ON 



www_ 1'--htiomILcmn 



1 : 1 

r.)~ri~8·::'~:::::::i;}:=:;:i? ':::.:;:-',c~.::"n b«-::-:.:.~.l:..: .~::':$ ~:::.: 

:::~::-:~:~.::{::~~ ~yn:iH:·~:r:-::.zh::-f?;} 

1!),,·· 9~:?(5j~?:~34;o9g/;rt· .. ·/::~~;~ ... ). 
TO .~ 1 H FLYERS.£: U::;:JX:Gf?M 
(J352) 



A.PPENDlX B ! IViANUFACTUnER DATi\ SHEET F{lR CI)40228 

C~Mmh:~O~Hn4jne Pack~t@t {S} 
Order Nijmb~f CU4QWSMJ, Cn4011$CJ~ C04@kZtiMJ: C04Q22SCJ 



iW)fX 
.MfA ~'"··".,x., '"",.. 

Molded OtHl~«i{)";UrtePm,;ka9® Ft} 
Order Number CD40i 76MN. CI)40'JJ:8CN, C04trZ.WUMN~ C04!)2:2BCN 


