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CHAPTEHONE 

GENERAL INTHOIHJCTION 

1.1 Introduction 

NowaJ8.ys sckn;;e and technulogy i" ilnprnving almost every day dl OV1.>.r tht:; \vorlJ; this 

then f,lvcs riSt in embradng ~\micwcol1troller l"'1rJ.:';e automatk' colkge bi.JL This is u:';e in >.,'arkHt':> 

becomes an import:::;nt issue to consider :.~nd in coml(wting 0ur Hving conditions in various places 

narned ahove, The dcsir:n and construction of mrtorn::..tic ~;;o1kge bell isirnncn1.ant bccausc, nmst - ~, 

carried Gut by the use of eledronic components, 

This project, \vhich is the Design <-wd C0nstruction of an /\uv.Hnatic C'olkge 13i:l1, is another 

electronic pn:-~ject that steps fmiher inimpr(fvernent of ~Jur living (Gnditkn 1n both Prirnary and 

Secondary Schools \vl'K~tT a ~:fudeni, knO\vn as Tim'>Keeper is assigrH:d f()r the ringing (;f the 

bell, 

intercorll that telL> the sfudent:~ \vhenitis tirne to go to ckss in the morning 3nd when his tirne to 

The bell is an irnportant instrurnent in both Primary and Secondary Schools :.wd even in thc 

assodmed with docks indicating the hom by ringing, Clock towers or bell towefS C~\H be heard 

Gv",r hng distances which was especblly llYrportant in the tiro:: \vhen clocb V>/(':1'(; too expensive 

1 



PruJect Aim and Objectives 

1.3 Features of the Project 

( ii) Tlv::rc is no w;;;;:.d of assigning person f(x ringing the bell t~very time. 

( iii.) i\ccurw.:.:y in timing is achi,;;ved, 

( IV) It dirnlnfites rn.a.nua! operation of the belL 



1.4 Limitation 
It is irnportant fO knov.,: th;;1t everything in this yvndd has a guided rules facts or 

conditions thal limit its operation~:; rind nothing is absolutdy! 00'% ;::::fl1cienL Therefore, 

this project d~;sign has limiwtion, thrll is, the range <1t \vhich it opl..:;rates. !t has ten (10) 

cliHerent time seb;;ctiol1s period. Each :'ielection has an emergency ringing and does not 

operate oubldc this lirnit 



CltAPTER T\VO 

LITERATURE HEVIE'V 

2J.History of the Bdl 

HeEs were knu\vn in China beI()re 2000 He and in Egypt lndia, Greece, Rorne, and Other 

arlcienJ cultures, Fron, earLiest tirnes they w,:.re used as signaling d~:.:vi(;:es, ns ritual oh}:.:ds, and as 

magicaL often protective, ::unukt::; (ofkn hung in dunr\.v~~ys or around the necks of snlmals), Th~;; 

use of be!!s in churches spn:nd through Europe in the 6th t<.) 1 Eh cen.turies and <;v~;;re first used in 

The emlkst mdal bells \ver~:.: apparemly hammered i1110 a cup shape front a nat piece of 

',vere made of thin nwta!plates bent inl() rect.Hlgks and fastened ',vith rivds, About AD BOn the 

By ahout 1400 the dWTackrlstk: carnpani fGnn shape nf \Vestern bdls had ,~volvcd; 

near the rim (the sound b.l\v}. This ~:;t{()nger shape alsu Improved tlw mne, and in thel 5th to I Bth 

centuries bdl-rnabrs in the Low Countries 9)ecialized in nrodudni? bells Sf) \vell tuned that thc',,' ~ ~..... '" 

could be played in hrmnrmy, In England, sds of snme\vhat ditferently tuned bdls w,:re rung in 

complicated nerrnutmions of::, standard S(:{luence, (i titT,ceS:3 kno,xn as chalH~e r;ni!in~~ f 4j', ... t . t ....... .... ~:;... 

pan of many Afr',can ,ntlslcul traditions, Because the band~bdls tYPlcul1y h::we nn dapper, they 

arc struck with a b(::;Jer to produce sounds, The sharp, penetrating sound uf dw bJn klnd~beH 



2.1. 1. Hand Ut:H 

A hand hd!is :l bell d('signed to be rung hy hamL To ring a hand bdl,. a ringer grasps tht 

ben by its s[ightly I1cxibk handk-tmditionally rnmk of b;;athef. hut often now rnade of p!aAic, 

beDs \V01T devdoped by brothers :Robert m1d Wi Ilbn Cor in A ldhuurnc, \\'Utshh;;, England 

betv;'~t:n [696 and 1724. The Cor brothers uriginally mach; latter; hells k)r hame boxes, hut f(x 

rtason~ unknov./n, th~~y began tuning their bc!h! more n.ndy to h(l\:t~ an accurate fundamental 

Hand bel Is S'<'tfe ilrsi brought to the 1Jnited Statt~; fi'OH1 Enghnd by rvbrgarct Shurdiff in 

1902. She was P;'(,::~enttd \vith a sd of ten (l0) hand bel!:; in L3Jnd~)n by Arthur Hughes, the 

general mrmager of tlll;;Whit~~-Chapel Bell Founding after COHlp!eting ;-v,;() seprak 2~ hOUE; 

:t 1.2 Some other Hells in Existcnc{; 

L The Tsar Koh:Jko! bell is the large:;t bell still in e:..;jstence. 1 t weighs 160 tones. it \Y<'lS 

il, The \v()dd pe!:Ke bel! W(J.:~ the largest f\,mctioning s\vinging bel! until 2006. It is located in 

'6 ( (' "lL ... ., I . .' >! I . I . h" 1" 6 ,))0 <) ',;viHie 'v\jHn Co apper ano supports l!'lc total wug!1! \Y'iii: ; SWHigS '\' en tt1e !)~;;J!5 

tolled is 89390lb [3J. 

iiI. The Uberty hell is an A,tl:;;rlcan t)eU of great biswric sign;t!c(mc<:~, located m 

Philadelphia, Pennsylvania. It preyiously hung in indepench:nce haH m:dwas nmg on 



iv, Little John, named 8th:'f 1b:; characterh.lln the kgends of RobIn Doot1- is the bdl >vYithin 

" v. 

the Clock Tower of t00lting;i'l3.rn Council I·fouse, It is the deepest hell in the United 

Kingdom and its chirm~s are ~<r;d to 1..x: heard over the greatest dbt.ance of In the UK Pi. 

Big Ben is the hmlr bell of the great dock in SL Stephen's Tnv,.er at the P8bce of \Vest 

., \ > " j J i' r' I' ,>" • d! .' . , I' '"! mmlster. tll{; nome 01 "louses Of r'nr larnent Ifl tne Unite r'.mgG(Hn ,.-.' , . 

2.2 Background Information 

A rc,lkgt: bell is tbt bell that is .mostly use in both Prirnary and Secondary SdlOois 

I ' , , I'" l' d 1 .." l~ "! W 11cn serve as the SOUl)( or alert slgmd to )ntn Sill ems an,.! :~vl!L A co lege i)(:1! r<mg Gut 

Enghnd, Many of the helL; listed above are ringing rnanud!y:. JH.'rei~Jre there is need for 

and objective of this P'<J}:;ct The design and construction of this pn~ject is achieved by 

tht hel L The nlctjrJr COn1p'.HK~nt in this project is rnicrocontroHcr \vhich coordinates and 

contrds the overall activities of tb:; other componenu.;, ThIS Cill: better be unaerst{){)d by 

reh;rr;n~ to the fl;~,2, L This is an dlective and useful. fJroJ'ect fiJI' educational institutions 
' .... ' i.:. 

(usually or 40-rnin dumtion).The tirnekeeper h:lS to depend on his \'vrbt v"'8tch or clock 



Fig 2,1 Bkck diagram of auwlnatic Cdkge Bell 

{A ... )POWfr Supply 

Power supplies are an essential pmt of aU electronic systerns irom the sirnpksl to the 

n~gubtor [8, 9, 10, 11, 12, lA. Un A. pow(~r supply filter greatly reduces the l1ucruation in 

de vob.l.ge, Filtering is necessary bl~cau.se dectronir circuits required a c()nsLmt sou.n.:e of de 

vo!t-.:lge a.nd. current to provld~; p,:nver and biasing for proper operation. Filtering i:~ 

;JccnrnpIished using capacitors PL 9, 1 D, 14], as you win see in the next dmpv.'r. Voltage 

., ," l' ,.. t d .. h '. ,," . . Ii ," , reguwuon 15 u::;u.a ly accompHsne' V':lt lnwgr...UCu cw;w.t VOlt<ige reguiat.)n. i\ vOitage 

regulator prevents changes in the filtered dc voltage due to variation i.n En<.~ volt2:ge or lo::ld 

'0 ,., 1 (' l' 1'~ 14 1 <"1 t~"$ .. '"j~ , '-;. .:..1~ .. .t....-: ,:' l.) ~ 

(it} Time-select Switching Unit 

This project is design to prmTide maximum nUJn'ner of ten dif.tcrcnl schcduk~;, This unit 

a\lcrvv for. the selection of the schedUle suitable for ev'ef\' SchooL Th(~ unit consi.sts of nnn'fl;;'l,i!v . _. '" .. 

op'~rH:~d switches. Each of the sVlitches represents a single schedule which can be chosen by 



some specifk task as progmrnmed intcrnaUy, 

(C) l\1krOfoutrolkr 

A miCTocontmil{;r (::dso mkrocontrol!er uniL, MCU fn pC) is a s))lar cOlnpukr on a single 

integrated circuit consisting of fl relatively si;nple CPU combined v,:,ith ~;;upport functions such as 

a ;';:fysta[ oscillator, timers, v . .:utchdng, serial ~md anahg 110 etc. Progrmn rnemo;::", in th:;; i'()lm of 

NOR na~':<h or OTP RO!vi is abo otkn included on l.:;hip, as well as ,t, typicaHy snw.ll, readhvrite 

Mkrocontroi!ers are designed fix smull (lpp1icatlons. Thus, m contrast 1'0 the 

rnicropt<Jcessors u:~ed in persona! computers and other high-performance appiications" simplidty 

is adequate f'Jr fnany typical 8-pplicaxion<;;, en<:bling inv.: prrwet con,sumption (mn!ilvaHs or 

e\h~nt such as a button press or other interrupt; power consunlption v.:hik sleeping (CPU dock 

and most periphcnlhi urf) nwy be just nanowaHs, making many of them \\'cll $uh~dk)( long 

The fir::;! single chip nliCf()'pl'()(;eSSOr was the ,;\ bil lnfel 4004 rekasi.':dln U7l, v,/ilh other 

more capable processors aval!abk over lhe next several years, Thtse IHYvvcver all t<;;quired 



The flrst cornputer ~;ystem on a chip optirnized for control applications - rni,.::rocontrdb;;r 

on to be f;xmd in over a bi ilion PC byho~tn:h and nurnerous applkatinns r 1 S, 2! j, The whole 

story has its beginnings in the far 80s v,'hen Intel lauw.::hed tlv;.~ first stries of rnicrocnntrolkrs 

ca!led theMeS OS! ,Ev~~n though thes/;; rnlcn.Kontrnllers had quite m.<.xkst features in 

One had an erasable EEPRO\1 program memory, which \-VRS slgnifcant[y rnore e.xpensiv.;; than 

the PROtv1 variant \.',:hlch was only nroeramrnabk once' i:\, 21 t ,.. t '--' t ~ 

In 1993. the lntrndudion of EFPROrv1mnnory allowed microcontrolkrs (beginning vdth 

The ~,,:1me yeaL Atmd irHToduc:ed the first nlkrocomroUer using Flash men'lory. Other 

, 'ell" '! !' "1 \ . " !! d . "I cnmpanH.:s rap. !y whoweo SUIt, <.;vn 1 ootn mernnry types, Lost las p!l;))'unete" ov.;;r tnne, >,'{It 1 

microcontrollers under $5. Nowaday~; 111icrocnntrolkrs arc 1m\' cost and re,lciily avaibble for 

hobbyists, v./itl1 large online communities around certain processors LlS}. Tb;;reJore, tbe 

microcontn')ltcL after the appropriate switch ha:; been use to (lcHv<:1te the tirne, process internally 

and give out the outputs to both relay driver and the sl;;'./en segm':.:nt display which indicate the 

input titHe, 

9 



(D.) LEO huJkai.ors 

Light~~rnltUng diodes 0, EDsi are good deviccs to v!suany di:~play a HIGH (n or LO\V 

This consists of transistor "lnd n::L1Y. /\ transistor is used f~) establish thc current necessary 

input signal at one of i~s terminals to C;lU9: the other lv'l'O ttrrninals to h:cor(le a short or an '-Ten 

• > f" 'I '>' ' I"" , ." " , . ." 1 1 I ' l'("' " i,;:.lfCUlt t! j, b,1s{) m ,l'lj tne ,1ppllcation 01 tnmslstor is lwt lH11ltfX so e :v to tne amp llcatlOn GI 

!" T' . 1 . . . 1 t'" , 'l . app Kntmlb, 1 '(;;mslstor can l1f USC,' to: SVdtcll currents, vUltnge anc pmver: p<;;rorm WgIW,10g.1C 

connected to HIe base of the lransisw;-. With no input at the base of tbe transiswr, the baSi';; 

state (norma!!)' open, NO), Ho\vever, \vhcn a negative pulse !YNP type) is applkd to the base, 

th<,;; transhtor turns on. esmblisbing sufficient current through the (;oi\ ;Jf the dedroJywgnet to 

dose {j:e rday !! "I}, thertby triggering the (llxtrJU1 {Be!! L I d<;;ally, at turn-oiT the current fhrough 

10 



(:lJAPTEH. THREE 



{ iii. ) 

pulsations (ca!kd ripples) presz~m in the output voltage supplied by the rectifier [9}. 

This is done by COnlWCti.llg a capacitor f !t~:;r t(l the recti fieL 

( 1V~ ) 

supply constant ev~;n when the (tC input !inc voltage to the transi(mner,. or the lnad 

varies [8, 9, and 18]. 

( v. ) Load~ the l<)ad block is usually a circuit iZ}t· \\'hkh the po\ver supply is producing 

tb;; dc voltage and load current un· 
The C0l11plete circuit diagram lJfthe pov1er supply is as sho\vn in the fgure bel10w 

FIg 3.1 Circuit' D.i.agram ofPov,er Supply t:nit 

The rnain vo1wg~;; of 220V lS stepped cknvn by a nOIl::V, 500mA transf<:mner. rt h; then 

rectlfkd by f\J\ wav~;; bridge diode re<..~tit!er. Tk; \viJveforrn at this stage has no negative 

component, but ;;; lot of ripples. Sm()otl1<::ning capacitors are IH.~(':\·kd to reduce the ripple to 

an accepwble leveL The resulting ripple voluge (de) can be calcuLucd. 

The bad caw;es the capaciwr to discharge bet\vten h(~Jf cycles. !f the load current sUys 

12 



The dfi:::ct is to double the frequency. 

~rh~~re fore~ 

'Ii' -:;:; ~~ " ) {.,.-... ;; r " " " " , , , , , ........... , , , , , , ....... ~ ~ .............. " v " ., , > , , , ••••••• " " , , , ............. , " " .. ~,~ 
.-'.j :;:. 

1 

ZxSO 

The maXHHum current that can be drmvn by the main circuit is ddecmined by the 

'The standard 7800 series can produce output current in execs;:; of! A \vhen used with 

adequate heat :-')J.nk. Th::-rcf;:)f<.\ it can supply a maximum of ! /'" Tb!5 current will be dra"vn 

from. 

dt 
(

0, 'l '''0 ..,. 

",:::::::: 1 """':~ ... , ... " .... ",,', ........ <""",,,,, ...................... ; "" > » ~"'" ••• """"", .............. ,,~J ,..,.'" 
(f.v 

But generally, dv \vhlch is the ripple vo\taw: is chosen to be 30'};; of \/1' where V,) is the 

Therefore, 

.., , 
""", ••••• ,., •••• (., ...... """", ••••••• ,., •••••••• ,., .... ,.""", ••• ,.,., •••• < • .,. ••• ,."., ••• ...:~,4 

\Vhere Vmr,,::::: nv, since the transfonner of220/l1V was used 

\ ' !" 1) • ," ('1' ' 'If p::::::: ~ .!., .... ./..... :::: ; () ~ :J"t V 

"'i6.97~, 1.4 '" 15.57V 

13 



fbi .::: 2!2.. X lS,57 ::: 4.67\1 
1. {j t; 

::2,141 uF 

So, the conm:1d~dal >·/aluc of 2,200pF:25V was used in order to n::dtH:c thc ripple to the 

dv"" 
lX(HH ::: ::LS5\/ 
2200 

This lneans that tbe GUI,put V.i:lvC felrm g<:.ws from pl.::ak value of [S.57\! to (15.57 ~ 455::: 

! l.02V). hma,Y be noted that thl;; input voltage to the Ie regulator fnust b<.=: <it least 2 V a1.)ove 

Then~fbre} the peak value of 15.51'\/ to 1 L02V is acu~ptabk sincc the output voltage is 5\/. 

The rippk is negkcted by the 7805 to a negligible value. 

The average voltage going to 7805 is cah.:ubkd by 

:z; 13.30V 

The lOOOpf capacitor tonnected across the output a('t to ::;torc charges ~;o that the relay 

ci1anzc to hdd the microconfroller lniilisccond's oDerHtivc current hef\"re the backup, ...... " 

(battery) takes over. This process is kno'yvn a:~ cold re;Jundancy. The u:qacito'( also acts as 

Hne i1lter to irnprnve tbe transient response, 

For powerindicadon, a light emitting dlo{k (LED l) is connected from the po~~ltiye supply 
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cathode to anod,;; \vh,:;n forward biased (Inc! will iliuminate with 10 to 20mA n,ywing through 

it, Since the red LED is used as an indic:llof, then the rcquir,xi limiting resi~;tor crm be 

133-1-7 
F'=-~~~ 
.', 10Xl0~] 

'" 1,16){n 

1.L6 

The cGnHnercial value of 2.2KD was used in the design, 

The diode ;;ll1d resistor Si:l"'v'ed as a pub to ground \vhich the smoothing capacitor can 

damage other p<lft of the dreD it. 

paralh:;t diode is connected across the rday to ensure unidirectional How of current. 

3.2 Design of User~s Input Keys 

This unit rnade provi:,i,-;,n f()r the users 10 set the time of the d<'l)\ input time of t1'1,;; bell 

ringing and also to ckar Uw input tin10 of' the belt ringing If not \vanted or if mistake is made by 

input time, These are :lchicved by pressing thi:; appropriate keys of the keyboard. 

The unit consists of six {6} push~to·on ;:;witches S I through 56, E(lch :~witch 1S connectd from 

the pin of 111k·rocontroller h;;lS a!;-,llity tn sink or source current. The type of microcontroHer used 

15 



I"' '"!' "" l' '"S"" , ' d Y "l' 1 ' n order to s;;;t t '!t' tune of tl1e '- ay, umt rc~et K':':y (, .'>) nas to be presse'" Lrst,j{) ;0\',' )y hour 

and minute keys to set the hour i:1nd ]'ninme digIts rcspc(:tively, and Onany press {hi.: OK key (S5) 

to store and continue with the ~;d timc, 

hy th,,;; hour and rninute keys ~b 1n H)I.:~ case of time reset and nnd!v O:r;;~ key too to store the 

inputted nme, 

entered arc wrong or not wante(L 

3.3 Design of NHcrocontroHcr Unit: 

The m~.10f component in this project design is A189S51 rnicrocontrolitr '-,-,hich controls. 

required e:<.tensiv(~ input/output and need tG \vork ,xith individuul bits, The ,AT~j9S51 addresses 

both ofthese needs by having 32 input/output. bit manipulation and bit checking, 

The rnicrocontrd ler contains the system sofhvm:e dock as progrmnmed within the chlp, The 

input frorn user's input keys goes h") the n,icrocrmtro!1er and lhe mkrncontrdkr e'\ecute:~ the 
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circuit diagrmn of this unit is sho\vn in fig3A 

r 
<. 

1l,W:C' , ::: '~:,: 
:.n.[.Y:it. k.::::/ 

t 

10 

.'!2 

13 

·····'1 

35 \ 
>-

I 
j 

/ 

20 

l70 display 

J 

Fig. 3A Circuit Diagmrn cnviicro(;ontrolkr Unit 

33.1 Features of A1'89851 

~:. 12Sx8blt internal RAl"A 
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r:.~ 32 programmable l!() lines 

r:.) Two 16-bit tirntricGunters 

XTALl ;~nd XI/d .. 2 are the input rcspectively, of an inverting <l.rnpHfkr \vhkh can be 

conHgurcd for used <1:< on-dlip Gscll1ator, a:-; ~;hown in fig 3A EithtT :\ quartz crystal or CeiJJnk: 

resonator may be tlsc(L The oscillatory circuit is the 'heartbeat' of the systern and it is crucial to 

correct operation fnr exmnple if the oscilbJor f~rils the sys~ern will not hmctlon at an; if the 

osciHator nm irregularly, any timing calculation peri()rmcd t)y Jw system 'Aill be inaccurate, In 

this design, a qwmz. crystal \vas used. 

3.4 Design of 4-digit 7-segment Display 

to thc user and also el1<ibks pre';cttlng . 

. A (o{'nD10IHmode arrangement \V<:5 H:~ed sine;; it allow current to be sunk through the LEOs by 

individually driven by,::, PNP anode driycr as sho\'-/;) in Jlg.3.5 



·~5v 

Fig 3.5 Circuit Diagrmn of Common :\.node Dispby 

The continWJI.1S current through each segn:wnt '0/::1S tlxed at 1 DInA, For an n-digit dispiay, 

For a 4y digit display and Ir of lOrnA, the pul9~d segll1ent c:urrent is 

The pe;:\k digit (v:ith an LEOs ON) is thus 40mAx8 ,,; 320rn.A. !e of each 8node $witch is thus 

{U2n1i\. For the 2NJ906 PNP transistor used, Ie = hn::: = 150 - 250. A rneasun.: Ln. of 220 v.;'as 

noh~d in the transistor lot. 

032 
h.~ "" ~- ;;,; A5mA 
" 220 

5 -0.7 
····--~=3Kn 

lAS 

The cGlJuuercial value of Ru .;; L2K.n was used in the design. 

19 



3.5 Design of Rcby Driver Cnit 

This unit consists of transistor as a switch, ;;lnd tb.:; rday \vhich s,-,,,itch ON/OFF of the 

bdL Tb;; circuit ;jiagrnn1 (>ftb;; unit i:~ :'dlGwn bdlt)',v. 

Fig .3J:f Circuit diagram ofrday driver unit 

From fig .3.6 the bad n:sistancc ,,\hkh is the coHector resistance is the rl;;sh;tance of the 

n::1ay coil. The 6V reby llsed has the CGiI reslst::)J)ce of 100ft Th:;;refore, Rc ::::::100£1 

Ie '" 200mA, hEH;::ax) :;; 30G 

Choosing hfE ;;; 220 and \j cc "" -;. SV 

Ie ,,:: l;;~;;; ............... ,"""""", ... ,""', .............. ,"""', ... :;,7 

r:, 

c:;. Ie ~- :z; 0.05A 
. 100 

::: 50n:;\ 

Tlw minirnwrl value of base curn.'nt, 

b~mjn)::: J i;:;::;,l~l .... «.""." ......... ,""""."""""" ... ",, ........ «.,"" 3)l 

Therefore, the maxiinurn value of Rn to be connected can be calculated frorn 

2.0 



'SY:.::. :::::::::: \1 j~ -t· \.;( ::~f~ ....••. ~ '" '" ..• , , , , , , ~ ~ ...• , , , '" '" '" '" ............ < < .•.•.• > > > > , , ••••••• , , .. '" • :-; '" f.) 

When the transistor F; triggewd by a negative triggering to tbe b<iH;, the rday is 

energized, thereby compkting circuit for the bel! and tb:.n the bel! \viU ring ~vhich is the output 

oftbis project designed, 

3.5.1 Relay as a Switch 

~;;xte:na! voltage insk:ld of being operated rnanuaUy. They are of tV,iO type-; in operation, 

Norma!!y Closed (NC) and NOl'lYHlily Opened ~NO) rehys. In J'-,1(; relay. the c<mtacts are touching 

the output. This tntali:,obUon is important in many digital gpplic:ltions, Hnd it is a feature that 

certain serniconductor s\yitches (e.g. transistors, dlode::; and integrated circuits) C;;1!1 not provides. 

Also, the contacts. are nonnd!y rated {'Dr currents rlluch highe,' !.In.n the current mting of 
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3.5.2 Protective Diode 

• 
/..-, 'J .6,.//'. r'; e .. a y ... ' , 

1) 1. C)(J (? 

Fig 3.7 H);lsimtion ofProltcf'.;"e Circuit 

Since the load is <H1 ac (230,,240V), reby, or s(»)en()id (or any oiher device v,ith :.l. (;oiO <'l 

diode must be ,;onneckd aero:.,s tht. lznd tu proted the transistor from the brief high \/oltage 

prm:ltKed 'vVhen the load L; switched OFF- The dbgr:.un in JIg 3.7, Sho\;vs how a protection diode 

is connected 'backv·/urds' across tlw load, in this case a rday coil. It is known fro!":.') the bask: 

cirCUit courses that the current through a coil cannot change instantaneoudy, and in (;;\cL the 

l.uon:: quickly it changes, the greater the induced voltage <Kross the coii ;JS ddlned t)y 

VL""L( _1~i ) ........................................................... 3.1 0 
at 

In this !2ast., the fi:1Fid!y changing c·urrent through the cod "vin deVelop a iarge volt8.ge 

across the coil \vith tb;; polarity ShO\Vfl, which will appei:1f direcdy acros<; the nutput of the 

tmnsIstoL Th(: changes aJ,(: Ukdy that ib rnagnitud~ ".vil! exceed {he rnaximurn ratings of the 

(oil will not remain at its hizhest switchin:;: level but \vi1l oscillate as ~;hown until Its !eve! drol'.Y3 ...... ,..,' ~:'" 

to zero as the system sertks do;;vn. 

This destructive action can be ~;ubdued by phv;;ing a diode I;t(ross the coil as shown. 

During the "ON" stak of the translstoL the diode is re'v"<.~rsed-biasd; it sets like an open circuit 

and dnt.s nut affect a thlng.Hov-:evec when the transistor turns OFF. th::; voltage acro:~s the coil 

\\'\11 reverse ilnd fi)rward"bL1s the diode, place the diode in its "ON" state, The current through 
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the inductor establIshed during the "ON'" smle of the transistor can then continue to 110v.: through 



:--j >-:j 
: .. 



3.7 Construction 

The complde circuit '>-v;;;s construdJ~d on a~'hrn board. The power suppiy, 4~digil 7-

segment d1splay (:ircuits ,,\en~ Ct)nstructd on ;;; sepmate Vero bnard:< and the output of each 

sections were taken through w!res to the r<.::quired point:;; in the main bu,m-L T!w :~v·iitches to the 

seh;ctinn of difkrent scheauks were abo cun:4ructed on a separat;;; board and v;ires v;ere drawn 

to the main board, Thi$~\'as done so tbtt tb.:: s\\itche$ coukl be attached separately to tlle (>lsi.ng, 

driving circuit. Thf: output of recti fk", ti on irnn';ediatdy rrlte!' n!tnu!on '-vas taken to the comrnon 

terminal of the rda), from it povvers the tn:w~jstor, wheneVf:f the tday is energiD.:.d. 

A.s a preCat:tiof; duting construction, Ie sockets \\'ere used f(,r th<: Ie, so tlmt the heat 

doe:.; not harm it Also, the Vero bO:lrd \,ovas cbt::cked urreftdy fix any solder bridging, 

L h:p,vcr SUDp!V Unit 

f' ., 
\, L.J One 220V! 12V, 500mA transfbrmer 

( i 1. ) One LED 

( Iii.) One 7805 regulator 

( v, 'i One 2.2kO resistor 

( vii,) Seven ! N4007 diode 

( viiL ) One 6 V rday 

is 



( i. ) Six pllslHo-on swikh'2:; (nornw.Hy open) 

<. i. ) One ATS9S51 m lcroennfroHt';r 

( ii.) One 12MBz cry~;tal 

( iiI.) One IpF capacitor 

( ii.) Cine 2l"·J3906 NPr·-..! iT;'H\sistor 

(W.) One n··HOG] diode 

( iv.) One 6V relay 

( I, ) FeuI' :noo. resistors 

(" ilL) Four 2.2kD n:sbwrs 

( iv.) Four 2N3906 NPN transistor 
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TEs'rs~ RESLLTS AND DlSC1JSSHIN 



DUH A'fION PER PERrOD BlurT PER 

t, -----------------" ,---------------------------·-·~-~---,-,---l 
SELEC::TfJJ PEiHon 

MEAStiRED 

:---
j .'50 50nl1H 3scc 3 

"l I:i-O 40min 1 S~~C. --

--.-.-, ,--,._. 

:.; , :w 30mln Osee o 

4. )0 20lnln " ~)se(: 

The driH in S{hnin is .more dnn that uf 'hhnin by 2sc(, Whik in JOrni.n and 2Umin. nl(~\C 

.:1pplicHlic>n:::. 



CH.APTER FIVE 

CONCLIJSION ANn RECOIVl\1END/,TION 

5.1 Conclusion 

The basic design of the Auton1a(i.c College Bell mainly;(-;l' Prilnary and Si;,condary 

Schools in this project relTlalns the same though ,~xtra function~ can be indud(:d.This win ring 

the us~~n and atkr whi.ch signal is s~nt to tb;; rnkrocontrdkr to carry (jut the speci.nc 1.<:sk 

Therefore, fn)m the resuHs obtained, it can be c{mciuded t1-1i:1t the aim ofthi::; project \\-'ork 

• - , p d 1 . I' ' . ~ has been practK~'HlY ane t 'k::ord:cfl ,y acnleVC(!. 

5.2 Possible ImproYt~mellt 

There m-e a 10t of other things !h<H can be included in the project to increase its 

L Incorporating it \vith an Inverter to serve as the source of ac lxnvcr supply. 

from the PHCN or the IncC,rpOfi:11ed inverkr, so as fomaint~~tn the SchGo[ periods of 
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53 Recommendation 

L If (Gtdd be us.:d rnainl;; In Primary ;;--:,nd Secondary Sd1!.")oh \\'hcre bell play a ::;lgnWcant 

r~}le, 

\1. It could be used in lndustries ",:here a specific \vork IS to be carried out at a regular 

HI. 1t em be used in Q scmrnar wh.:re k~cturc:s are delivered at a regukr interval 

v, Finally. it can be m,rd in som~' other businesses where the bel! tln"ler plays a critical role 

in running the day, 
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A nnI(!\"D'XT A·JTS'E'-R'S '~iJ/~NJJ h.L 1'"\..1. 1. ..Li" i . ...:.. ~ \..d .. ~. .~. l" l.'-\' --'. l.. :.~. 

AOT()j\lA TIC C{)LtEGE HELL 

A. Pmvcr S.upply 

Plug in the l)(w;:.'.~r cahle lmr;, ac nw,in, Then tum OT\) the toggle svdkh to po\ver the 

device, also piug in the ac belL 'The power indicator {Red LED) glows, meaning that tn( 

device is now puwered. 

B. Selection of the seileduie 

It is considered a Schoo! has a total nurnher of eight periods with a breakLlst afkr the 

f;Jurth period. There is ten (10) dit'f:-..::n::nt scheduks. The duntion per period diff(;rs from one 

st-;heduie to the other, 50 abo the dumJion fiJf breakfast and so this pr(~ject enah!eindividual 

To ring this Autornatk Cdiege Hf;;!!, first the keeper m=;cds to sL1rt by inputting an the tinw 

helshe want Uti;; bd! to ring. Thereafter, the Ben sound every time uf the period to indicates 

the f;;nd of consecutive periGds.Tht Hf;;!! circuit should now be s\vjtchcd oiT marma!iy. 



RPJi H,H: 
1m1 Fur' 
d!:-;ph,' FCHi 
;.~i ;\.{.~ [,()t.i 

;;r ~~('Y r-:()~.: 

mi" kc,'-:i:Y: 
'··.l 'l:u',' F()l: 
:HplE EOl: 

hd! LOU 
dCl:' .. !np!il [':Q' l 

:~~.'~ ... i{:::,lH~~ F<)t 
~:'n:n~:: ; .:{){ : 
:~p(,f:) F'(H.r 

\,<,1(;(:) Vi)!: 

\'{! :~:(" L.()t) 
\::~lu(· __ .4 F . .()t) 
:,n:l'<l',~ LQU 
",::.:r [(l;:: 
(k?:.:·i:H~·dp.; r·:~){! 

;!(/:m'llp). LQU 

:'Din Lt}t) 
:iliil F/)U 
,n: :l 
:H:B 

n,:ji 
~r:;n 

Hl!>; 

Pih': 

J 
,·1 

" 

(-, 

(; 

F/)U 
Eut! 
LQU 
FQl: 
rq;) 
l-:Q;) 

n~p': '.~ r\)~~ 

nw) ; Ii !-<)1' 

1" LUU 
;~~ ~ rl)~": 

1l: :~ 

h: .:; 

h~ 

ii: 
ii, 
k ?; 

h ~;. 

hr .. n 

FQl: 
H)l: 

rou 
E~)l: 

IJ)L: 
r:.QU 
F(~;.J 

FQU 

J ~·:1 p' :-0 ;:~ ~ n 
{}R(~ nUUH~'! 

\. n t) ,., N ~') r X ~.:t (.'(')111") r' t" (",('\}""l" I" f\. .. 1. j .1.: .. 1 I 1.('. _I.]:: ~j t.,- .l'- '\ ..... : I::.; .... ..r 1 . .1l~~.; 

(WH 
U8H 
P) 
1'<) 
P:H) 

PJ.S 
P3/, 
n" , .) 

! OH 
!lH 

l,Hi 
! 5H 
160 
PH 
i8!! 
PH 
3FH 
lAH 
;H!! 
;(~H 

lEl! 
IF!! 

2!H 
22H 
23H 
2·Pl 
2SH 
2611 
27H 
2g}{ 

:;BH 
Jell 
2D}! 
~EH 
)FH 
301l 
Jill 



mam:: 
MO\" F'SW,. IIRBO 
MOV 31\ iistacl 
CALL hU'--.:;i)(; 
CALL halJ 5(;(; 

Cl\LL haif ~ec 
MOV driver. #OFFl-l 
MOV di~pby, iiOFFH 
t,,10V switches, #OFFH 
l'vH>V :;,peed., ;;OOH 
~ .. t(j\/ !.XH~n!~, ffO~}{'{ 

l'>AOV TMOD. #ooonOilO { B 
MOV TLO, !iOOl! 
MOV THO. #ilFDH 
MO\' IE, iif;:2H 
CLRTFG 
SETH TRil 
MOV \<dt::: l, iii} l H 
·~~·1()\! v~1tr;:: 2 .. #02I-J 
Iv1(}S./ 'vnh::? 3. #OOtJ 
:M{}\/ VH}U~:.~_4f tiO;)}:! 
1\,fOV decimalp .. l, ii20H 
!.,.10V decimalpj. ii20H 
MOV minut<:, #O()H 
MOV bOBi, iiOCF! 
\{OV ~;(::c<)Bd.l, !.COOl{ 
MUV sl:<;cmd 2. #i)OH 
i\1()V R 4, !iDO H 
CALL haH~.:;,x 

,*«*«**************~~*~****~***«**»***»***« , 
rnainfc{:p~ 

CALL ,,;f:;)w_!ime 
CA.IJ .. scan.,.,.key 
JMP mainlnnp 

~*********«******»***»*«******»***«*****~~~ , 
:;!WW _time: 

CALL hale:"",;:; 
CALL b!ink 
C ALL ~'X hv:n;;lSc 
RET 

.*~*****4~*~*~*.******~******~**********~*» , 

3'<10\/ !to, iij)4H 

DJNZ iV, !cop_2. 
DJNl R l. h'p.2 
DJNZ RG, loq:,._.l 

.*******************~****»*~*~***~~~~****** , 
biink: 

INC second 1 
MOV R3, se{)ond. __ 
CnfE RJ, #02H, chang;;; 



1'.10\:' dedmalp . ..l ,. ii20H 
MOV i.lc6mi3Jpj, ii2{iH 
:M:crV s('conti..l ,iiGHT-! 
;\-jJJV I{J:. $~0(~nd __ 
.. , r:''''' K". < 

tvKYv'dedm'llp. 1, Ii) 5H 
!.,.WV de;;imalp .. 2, ill:'iH 
RET 

,**~**$*** •• *********~~~~**»*****~***»***** , 
$CC ; nC.r',}&:e: 

ONE R::l, ~!OOH. (eturn. ! 
rNC sewnd .. 2 
)\{OV R:-l, :;;x,)rld2 
CJNE R3, #M), rdum .. 
MOV:;iXOr;d 2, miOH 
CAJ .. L m;n)n0(ea~;e 
CALL hr"lflGr0&:e 
CALL CGmpare 

rc!u:n~. 1: 
RET 

.***~*~*******~~******»**~~****~»*«*~***~*» , 
min .. increasl?: 

{NC'minut:::: 
MOV IU, mim.::k 

en··m R3, #60 .. cm!: imh: 
MOV mi~mb, #00H 
1'>.10\:' lB. nJ;mHe 

(:r)ndnue.~ I: 
CALL h('x, .. !oJxxi 
;,<HJV vahle 3, H':; 
MOV vab.w ... 4, R6 
RET 

.~******~***»***«*****»***«***~*~&~*.****** , 
hr...iBcrCa&~: 

CJNE R3, !!OOH. jeam.) 
INC hour 
MOV R3, fH:>u, 
('IN£' R:', #24, ,;ontinu"-.2 
MOV hour, #ODH 
MOV R3, lwur 

,xHltinul? 2: 
CALL t;<::}UeJ:>cJ 
MDV va!utU , R5 
~A()\l va;ue .. ~:~> R6 

return 2: 
RET 

.**»*».*******~***w***%***~*****«****~~*~** , 
:S~;3.-n _~key: 

JB r:;t. __ tim;;;, nc:<! ___ l 
J?Y:iP k~t hr 

m input, ilc<t .. :l 
CJNE }"{4, # l(J, r:~:\t 2 
RET 
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m >.:karJnput, n('~<t_4 
MOV R4, iiOUH 

RET 

JE hr .. kcy, kst...min 
CALL change 

re:mzin~l : 
MOV R3., !!{WH 
CALL hr i!)~:n::b:: 

CAJ.l.. delay 
JNB !ltJ:;~y, !\':!rH!i!: 

fest_ .. min: 
JB min .. h~y, ;;0 d,cad 
CAJ..l.. ch:mg(:.' 

rCrn2.iB~2: 
CALL !rtinjncr;;"!t;(' 
CALLdday 
JNB minJ<;cy,. rem<lin .. , 

g.:) .. aheild: 
JE :::'k ... by, kst hr 
RET 

enter_time: 
H.JCR4 
ONE R·t, #01, Pf;)(:i~ed..1 
(:,.-\LL ~;t;:'f;3 .. g;~ 

?.,10V min), n',ir;uk 
MOV h(), k',;)f 

pop.}ub: 
MOV rn;ntH;~, :;tme." 

MOV RJ, mim:k 
CALL COmiOl;(; ... 1 
MOV lKHlJ, ~wre ... 2 
;vfOV R3, heur 
(;/s~L.L (:ont;n~H'::~ 2 
RET 

prc.v,:::~zd ~ I : 
CJN£ R4, #\)1, pw;.x:(A_) 
(;~\Ll..: ~tGrag{,,~ 

IV1CP./ rnin. __ 2, rnlnute 
MOV ht,--), hour 
jMPpnp~sub 

proceed .. ?: 
(~}~NE H.·l~ #0,):. pn)(·:;;(:d.~) 
CAl..L stor[~gc 
;\10V m.in.}. minnt", 
T><!OV hr), ~\Dt:r 
3MI' pop_sub 

ONE R,( #04, pr"':,;cul .. -+ 
C:,A.L.I..: st{,,1:-ag(~. 

pAG\:' min .. 4, mi:mk 
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MOV h(3, b<'nf 
JMP P"l),,';l;.b 

pre<:eed.4: 
UNE R4, #05, pr(':,)e(~d 5 
C\LL ~(;,ag~' 
1v10V min.5, minuk 
MOV hr.), h0ur 
J)vlP pop .. sub 

CINE R4, #06, p,·(;;x~edf' 
(:t\LL st.(!n~ge 
MOV m!BJ>, rnh;ut::: 
1'>AOV hr .. 6, he~" 
JI\1P pep~~st{b 

pmced ... 6: 
CINE R4, itOr proceed? 
CALL storage 
11.0\/ min .. f, minute 
MDV hr.), hour 
JM? P')!' _ suh 

prcvxed 7: 
CJNE BA,ii08, pro:.:;(:(·:d .. S 
CALL storage 
MOV min.H, m1;mt::: 
1\10V k_.8, hmE' 
J~~:fP PDP~~S~lb 

p,oceed,,3 : 
ONE R4, NW). pruc:.:;~d 9 
CALL storag.:: 
i'AO\' min.}, minute 
;'vfOV 11',_9, hour 
nvtP !X?P" sub 

fmxeed.9: 
CJNE R4, # 10, go~.bad; 
CALL :;\orag<; 
MOV min .. W, mim;h~ 
Jvl0'y' h:~ 1 0, how' 

g;»)xwk 
RET 

&******~***»************~~~****~**~*~*****~ , 

t,>10V swrf.',..l, minui.:: 
MOV st,);-;}.1. hour 
CALL ,e$t ilI 

RET 
~****«****«***«***»***~*********~***~*»*~*~ , 
C0mp:lr~: 

h:::rc 1: 

ONE R4, iil)OH, h:::t\'~l 
iMP r<~,l 

UNE E4, ;IO! H, h:::,':c 2 
,IMP ,her.:: ... '! 

CJl--;E R4, f!G2H, here_3 
JMP tbere 8 
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here ]: 

UNE R4, #O:;}{ h::fe .. 4 
J\:1P th~fe _ . .7 

here .. :4: 
CJNE R4, #04H. here S 
JMP tbefe~,6 

CINE R4, #05H, her{; 6 
J!'>,tP tber~' 5 

ONE R4, #07H. (h~t::: S 

CINE R4, #OgH, h,::':::. ') 
J\iP Ihere~.::; 

CJNE R4, I:(H! L h .. Tt: lO 
JMP th~re ... i 

lKTe lD: 
MOV A. hour 
CJNE A. hr~l(}, thc!(' 
.~~/H)V /\) rnii::~ .. h:. 

CINE A, min)O, then::, .. 
JMP ri!lLbdl 

thefe"l: 
MOV A, hmlr 
CINE A hr 9,01;:;'::: 2 
?yIOV A" minnte 
CJJ-,)E }\, min.'1. tb(T(cj 
JMP ring" bd) 

there 2: 

there_4: 

rvlDV ;\" bOlli 

ONE /\, hr3, ,hew,.) 
MO\i A. mimi!:: 
ONE A, min,g, th<::re_3 
.1;\-lP rinL.1x'il 

\10\:' A, hour 
CJ}.!E i\., hr" /,_ ther," 4 
\K)V A, minut<: 
(~.rNE An, ;n!n ___ /> t~;;::n:~.~4 
JM? dngJ)di 

MOV A, how' 
CINE A, h;' 6, th:f~: :5 
MO\',\, mirmt<.=; 
CJNE A minJ'. the;·~:,.5 
.IMP rir:g,bdt 

\1()\' } .... hDur 

C.lNE A. hr .. 5. th(""'~,Ji 
!>JOV A, minut<: 
CXNE A, min.>, ther(~ .. 6 



J\{f' r!nf'..t',dl 
tlw,,,, .. £: 

ti1e,re.9: 

tAOV A, how-
CiNE A, 11r..4, Ihe;e .. 7 
\iOV A, m:mi!(' 
CTNE i-\, miD .. ·J, tb:,;}) 
J\lP ringJJei! 

MOV A, hNH' 

erNE A, b ... :(, th'~r(;. g 
l'dOV A. minul:::' 
ONE A, min ... ), 'dl("", .. g 
H,1P rinR.bdl 

1\10\.1 A, hom: 
e]NE A, hrj, th('::·(~._9 
MDV /t" minute 
CJNE A, min.), thtrt .. 9 
Jfvtf> lin&...bdi 

MOV A,.hc,!)f 
ONE A, I1r ... 1., !"(c; ~ 
MOV A, mlnut::: 
ONE A, mir:_l, rtt: 

ring_beE: 
CLRbd! 
MO\.' R7, #20 

1 oop .• ag«h: 

rd!: 

CALL :;how tim(:: 
DIN?. IU, loop .. again 
SETB h::;n 

RET 
~$«*«***~****«*~***»*»*«*****»***«*~*****~~ , 
delay: 

tdOV R L #Of3H 
td0V R2., 110GB 

WNI R2, !O('P_ 4 
DlNZ R 1, lo,)p _ 4-
DJNZ no, k0p.) 
RET 

hex to bcd~ 
MOV n, #1\) 
_~·d()'i .A.~ R3 
DiVAB 
\1OV Ro, B 
MOV Et #l{} 
DlV AI>, 
MOV RS, E\ 
RET 
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PUSH PS\V 
~· ... i(Y\/ .PS\~/~ #H.B ~ 
PUSH /"CC 
INC count 
\JO\'R7, v)unt 

C]NE R7, #01H, Q\.2 
~d(?\' $p~(.:..d) "/ah.ie.~; 

~v'1:()\! driver? ttOFr~l{ 
CALL Db? 
AJt'>{P do'''(;', 

CINE R i, #02H" QA. 2 2 
i\-!"OV spe~d, vahie,,2 
MOV driY(~r, #OfDH 
CALl .. DISP 
AJ\·iP down 

erNE R7, #O.3H, (lA .. :; 
MOV "p~e<l (kcimdp .. l 
CALL DrS? 
AJMP d0W~! 

CJNE Hi, #O·lH,. Q:\ .). ' 
)\.-!"OV sped, Jecim'tlp .. 2 
MOV driver, #OFBH 
CALLDJSP 
AJMPdown 

Q/",,3,}: 
ONE Ri, #05H, QA .. '1 
MOV Spt>;~d, Vdll(~ .. ) 
CA.LLDISF 
AJi\,IP dowB 

(]NE R7, !i06H. QA .. 5 
MOV spet.:d, valuc.:" 

CALL DIS? 
AJMP <i0'.-vn 

MOV (:·')!lrl!, #0; H 
}A()V R7~ ~:<::unt 

MOV TLO, #()FF.F{ 
)\'iO\' THO, iiOFOH 
POP i',CC 
POf' PS\V 
RF:TX 

.»«*«*~****«*~***»****~~~*«**~*~~***~***~*» , 
DISP: 

MOV RI;, q)<.'ed 
CJNE R6, ii(){}H, «as .. 
M()V dlspl;;:,y, !:iUeUn 
RET 
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ua~ .. :): 

CJNE R6, i!(ll H, ,ws . .2 
\10'</ dispiay, HJF9H 
RET 

CJNER6, i*{r2I-L a'lS. 3 
MOV di:;plHy. iiOA4H 
RET 

CJNE R6,ii03H, a<l:~ .. 4 
MOV di:;pby, ifi}[WH 

RET 

CiNE X?6, f:f:(}4H. m;:, .. 5 
!"fOV display, #99H 
RET 

CH";E R6. #05H, «3" (, 
MOV display, ii92H 
HET 

CINE R6., !!G6H. ;),<IS '; 

~,.-iOV di5pby, #O:~H 
RET 

... 
}AUV diWby, NO{)8H 
RET 

eXNL. Ro, !fuSH, a,,~,. 9 
MOV disphy. #SOH 
RET 

CJNE R6, #iWH. aa~_l () 
.!~.t1()\? ;Ji:~P;H:-'.', ·#90f-J 
REf 

CJNE R6, i!ISH. ;~_'b ... (I 
tvlZ)V di3pl<~y. #7Fi-i. 
RET 

... 

tvlOV dispby, i#)FFH 
RET 

1\1O'V $'p~d, #flOH 
AJ[\1P DISP 
END 


