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ABSTRACT

This project presents the design ond ¢ -nstruction of an / atomatic Cotlege Bell s used

minly bth in Privoary an 4 Secondary Sehools and places where e beoomes an imperian

o design works 0B the principle of fiming prog qarumed

fes, b

c——

paramelioy of day activit

s
L

wicpororirater ohip. Bt provides 10 (10 ditferent sohedules, an enmergonsy raging
mehuted and i s aciive oy every schedule se decied, The features incloded are: the time-

 relay and the glecinie

¢ ewiiches, microcontroten 1618 indicators, soviiching frans
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CHAPTER ONE

GEMNERAL INTRODUCTION

1.3 fntroduction

Nowadays seience and techoology is mproving abmost every day all over the world; this

B

then gives rise in embracing 2 microcontroller base sutomatic college bell, This s wse I various

pad

schools {both primary and sevendary), colizges, industries and varions places where time

e

becomes an important issue fo consider and in comfurting our tiving conditions in varings plares

.
%

named above. The desigy and conswoction of amornatic colioge bell s important because, most
of the present days work activitios are not normally operated agein, Thoy are avlomatically
carried oot by the use of electromic components.

This project, which is the Design and Construction of an Amomatic College Ball, s anothe
clectronic projoct that steps further in improvement of our Hiving condition in both Primary and

Secondary Schools where g student, koown as Time-Keeper is assigned for the ringing of the

A bell is signal in a School, either a veal balll a distributed ringer or a sound heard over the

intercoan that tells the students when 1818 fime 10 go 1o class in the moming and when it is ime 10

change classes during the day. Typically, the first bell tells the students that it s Hnwe o report

The bell §s an imponant instrument in both Primary and Secondary Schools and even in the

industries where the bell dmer plays 8 oritieal role i ronning the day {21 Bels are also

¥

associated with clocks indicating the hour by ringing. Clock towers or bell fowers can be heard

over tong distances which wag especially unportant inn the thoe when clocks were oo expensive

oy b

or wide spreasd use. A bell s 4 shmple soundemaking device, The bell ts o percussion insirument

oe




and an ddophone, IS form i osually 2o open ended hollose divm which resonates upon being

{\'

sVl siibing mplement can be 4 tongue suspended within the bell koown as o clapper, g
ait free sphore enclosed within the body of the bell, or a separate mallet [3
Betl are usually made of cast metal, but wmall bells can also be mads

eli can be of all sizes: fom tiny dress ascceasories to Church bells weighiog lons

&

s bell ringing, and such a bell produces a very lood, clear tone. |

ed a “maiden bell” while “tuned bells” are worked after casting o produce a pre

he traditional metal for these bells is o bronze of about 20% tin, Koown as bell meral, this alloy

he traditional alloy for the finest Twkish and Obinese cvimbels. Other materials

IS

ey

s brass and iron. The process of casting bells ie catlad bal
2 Project Alm sad Objectives

The main aim and obiective of this project is o design and construct an sutomatic college

o the use in primary and secondary schools, collepes, industries and some other Interesting

Fapplizations where timing is needed. This ks alse built o be adaptive o casily mis
oiher systems o.g. seourity and fault detection systems; and also design of a reliable and
sysiom that facilitates casy operation of the bell automaticaily.
1.3 Festures of the Project

The following are the features of the designed project

{3 The bell is played a preset Umea,

(353 There is no nead of assigning persen for ringing the beli every 1,

{3y Accurmey inthindng is achizved

Y
P

v,y Iteliminaies maniat operation of the bell.




oy
£ Vi

i.4

}

Provides ten {

0% different possible event schedules each with emergsany,

At

{amitation

fis Lmportant o know thar overvthing in this world has a guided rules facts or
covditions that Hmit s operations snd nothing s absolutely 100% efficient. Therefore,
this project design has Himltatlon, that ts, the range at which it operates, It has ten (13}
different thme selections period. Each selection has an emurgeney vinging and does not

aperate outside this Hnt

(o3




CHAPTERTWO

LITERATURE REVIEW

2.1 Histery of the Bell

veetls were known in Ching before 2000 B and in Fgypt. India, Greece, Home, and othe
ancient cultures. From cartiost times they ware aeed as signaling devices, as ritual chiscts, and a3
magical, ofien profeciive, ami dets (pfien bung in doorways o around the necks of animals) The
ceohis spread through Burope in fhe Hii to 11th conturies and wers first used in
Castorn Christian churches in the 9th century 141

The eariiest metal balls were spparentdy hanwes ved nio a cup shape from a flat plece of

metal, When the process of casting roetal was disrovered, many bells were cast of bronze. The

by

:

casting of belle declined In fate an stiguity, and hand bel

-

s of the cnwbell tvpe came lnie usel these
were made of thin metal plates bent into rectangles and fastoned with rivets, About AR B804 the
esss resarfaced, making possible the moanufacture - of large tuned bells 141,

By about 1400 the o narscteristic campaniiorm shape of Western boils had evolved:
square-shouldsred, with straight or slightly concave sides (the waist), flaring out and thickening
near the vim (e sound bowd, This stronger shape alse improved the tone, and in the 15th 1o 18
conburics bell-makers in the Low Countries spectalized in prodducing beils 50 vell tuned that they
could be plaved in harmony, In Eagland, sets of somewhat differantly wned bells swere ning o
somplivated permutations of o standard sequence, 4 process known as change vinging {41

A type of irow hand-bell was developed in sub-Sabaran Africa and rematng an inegrat

<&

part of many African Jd eaditions, Becaose the hand-bells typieally have po clapper, th
ave struck with a bester to produce sounds. The sharp, penetrating sound of the iron hand-bell

can also be heard in the African-influenced mus e of Latn America {41

4




2,37 Hand Sl

A hand heit is g bell designed to be vung by hand To ring a hand bell, a ringer grasps the

beil by Hy slightly flexible handie-tradittonally made of leather, bot often now made of plastie,

-

and move the wrist 1 make the hinged clappor inside the bell strike {51 The frst tuned hand

.

befix were developed by brothers Robert and William Cor in Aldbourne, Wiltshire, England

betwesn 1696 and 1724, The Cor brothers originally made latton bells for hame boves, but for

reasons unknown, they began tuning thelr bells wore fnely 1o bave an accurate fundamental

o, and fitted them with hinged clappers that enly mve in one plane {51
Hand bells were first brought 1o the United Siates fromy England by Margaret Shaachiff in
P2 She was mesented with a set of fen (103 hand bells o London by Arthwr Hoghes, the

gengral manager of the White-Chapel Bell Foonding afler completing two separate 2- houwrs

5
2
change ringing peals in one day {51
113 Some sther Bells in Existense
i The Tsar Bolokol bell is the largest bell still in existence. It weighs 160 tomes. B was
casted in 1733, in Moseow, Russia [3, 41
i, The world peace bell was the largest functioning swinging bell until 2006, 1t is located i

Mewpnn, Kentucky, United States, cast by Paccard of Fravee, The bell iselfl weighs

66,0001b while with clapper and sopports the toms! welight sehich swings when the bell ¥

W

$2,3901b [3

m(

toiled is
i, The Liberty bell Is ap Armerican bell of grost bistwic significance, located
Philadelphia, Pernsylvania, It previously hung in independence hall and was rung on

Julyd, 1776 w0 mark American independenc

s
e
o
Lad
S

3]




Little John, named after the character from the legends of Robin Hood, is the bell within
the Clock Towsr of Nottingbam Councll House, B s the despest bell in the United
Kingdom and #s chimes are said 1o be heard over the greatest distance of in the UK {3]
Big Ben iv the hour bell of the great clock in 51 Stephen™s Tower at the Palace of West
mindater, the home of Houses of Parliament in the United Kingdom 131

Backzround Information

A collegs bell s the bell that is mostly use in hoth Priviery and Secondary schools
which serve as the sound or alert signal 1o both students wud siaffl A college bell rang out
for the firat thime since before the Second World War ot Stanton Peak Primary School,

Eogland, Many of the bells listed above are ringing manually; therefore there is need for

these bells v be rung sutomatically without lnnoan intervention. Hence, that i the alm

the use of electronic cornponents which serve as the

the el The major component fu this project s microconiroiler which coordinates and

contreds the overall activities of the other componenta. This can belter be understood by

referving to the fig2 1 This is an offective and uselul project fur edocational instituic
171 In omost Schools and Colleges, the Timekeeper rings the bell afier every perind
{usustly of 40-min durasion). The timekeeper bas to depend on his wrisy wateh or clock

and some thine will forget © ring the bell in tme |71

5
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{43 Power Supply

Power supplies are an essential part of all elestronic systems from the simplest 10 the
compdex {8, 101 A basie power supply consists of a wansformer, a recitfier, a tilter and o
regulator {8, 9, 10, 11, 12, 14, 181 A power sepply filter greatly reduces the fuctuation iy
she output voltage of a hall-wave or fullowave reetifier and produces a pearly copstant- evel
i3 necessary because glectronie cirouits required a constant 3o of do
voltage amd curent io provide power and biasing for proper OperALOn. Piitering 18
secomplished using capavitors {8, 9. 10, 14}, as you will see in the next chapier. Yoitage

ceaulation is usually accomplished with integrated cirouit vollage regulotora. A volage

=

st
=
e
Pl
]
[

regulator prevents changes s in the Hltered do voltage due to variation i line voliage or i

o

(8,9, 10, 11,12, 14, 18}
(B3 Time-sslect Switching Ustt
This project is design €0 provide maximunm nunber of ten different schedules, This unit

atiow for the selection of the schedule sullable for every Schoob, The wnit consists of srnatly

opened switches, Bach of the switches represents a single s schedule which can be chosen by




individual, When any of these switches 15 activated, # divests the microcontrolior w carry out
sowe specific task as programmed intornally
{0y Microrontroller

% mirrocontroiler (alse microcontrotier vni, MO ov gy 15 a small computer on g single
integratod cironit consisting of g relatively siople CPLE combined with support funciions such as
g erysial oseitlator, thmers, watchdog, serial and analog VO etw. Program memory in the fopm of

NOR flash or €797 ROM i3 also often inclnded on ohip, g5 well a8 a, tyvpically small, readiwrite

memory (131

Microeordrotlers  are  designed  for small appiieations. Thos, i contmst 1o the

microprovessors used in porsonal computers and other high-perfonmance applications, simplicity

iz emphazized, Some microconirollers may operate at clock frequenciss as low as 32kHez, as this
5 adequaie for many typical spphoations, enabling low power consumption (milliwalts or
mricrowaits), They will goverally have the ability to retain fusclionality while wailting for an
event such as a button press or other inlerrupt; power consumption while deeping (CFU glock
ard mosi periphersds off) may be just nancwalts, making many of them well suited for long

fasting battery spplications. Microcontrollers are nsed in astomatically controlicd products and

deviges, such a3 auvtomobils engine control systoms, remote controls, office machines,

appliances, power tools, and wys. By reducing the stze and vost compared 10 a design that uses a
separgte  mioroprocesser, memory, aml npolouwtpur devices,  micreonirolers meke
econnmical to digitally control even more devices and processes {1

The first single chip microprocessor was the 4 bt fotel 4304 released in 1971, with other

wore capable processors available over the pext several vears, These however all required




external chipds) to imploment a working system. raising total system cost, and moking i
impossible to economically computerize appiiances {151

The first computer systens on g chip optimized for control app fications ~ microvontrolier
wens the Tntel 804K released in 1975, with both RAM and ROM on the same chip. This chip went

on to be found in over a billion PC keyboards, and wmurmerous ap phivatinns (15, 2H] The whole

story has s beginnings in the far 80s when fntel tmmohed the first szries of microcontolers

called the MOS 051 Fven though thess micropentsilers had gquite modest features

commparison to the new ones, they congue ered the world very soon and becare a stendard for whist

nowadays is called the rolerocontroller 211 Most microronteollers at this tme had two vanants,

Dhse had an erasabie BEEPROM program memnry, which was significantly more expensive than
the PROM variant which was only programmable once {15, 211

in 1993, the wtroduction of BEPROM mamory allowed microconirollers (heginning with

the Microchip PIO16xR4) to be clectrically evased guickly without an expansive package as

o

quitred  for BPRONM, allowing both rapid prototyping, anid In Systens Programouing [15]
o &

The same vear, Atmel ntrodused the frst microcontos der using Flash memery. Other
connpanies rapidly foltosved suil, with both mermry types, Cost has plosuneied over tmg, swith
the cheapest microvontrotlers being pvatiabie for well under $0.23 in 2009 and 32 bit
ascrocontesilers ander $5, Nowadays microconuoliers are low cost and readity available for
hobbyists, with large ouline communites aound certaln processors [ 18] Therefore, the
avicroconteniler, afier the appropriate switeh has been use 10 solivate | the time, process internally

and give out the oufputs to ot relay driver and the seven segment display which indicate the

input thme,




(ihy  LED Indicators

reemitiing diodes (LEDsY are good deviees 1o visually display a BIGH LW

f

pres

11

~

o indivate that there is supply from the source,

#

{£.y Relay Drivey

This consists of transistor and relay, A vansistor is used 1o establish the current necessary

-
oy
oty

nergive the relay in the eollector cireuiy [ 14] The bipolar transis

s i g very commonly sed
switch fn digital electronic chrouits. It 15 three-tenmingl semiconducior component that allows ay

mpu signal at one of s lerminals o caese the other two wrminals 10 become o short or an open

1S

“

ciregit {1531 Also in {14} the application of transistor i not Hmited solely 1o the amplification of

sigrals, Through proper design transistors can be used as switches for conmpuer and control

applizations, Transistor can be used tor switch currents, voltage and power pertorns digital logic

funciions; and amplify thme-varving signals 12, 121 The output Bom the microcontroller is
supected 10 the base of the mransistor. With no input at the buse of the wansisior, the base

gurrent, eollector current and coll carrent are exsentiaily 04, and the relay aits in the unenergized

W 18

state {normalty open, NOY However, when a negative polse (PHP type) 5 applied 1o the base,

N

the ransistor turns oo, esisblishing sufficlent corrend through the coit of the electromagnet 1o

394

close the rels

sring the output (Bellh Mdeally, at wme-off the current through

the coit and the tansisior will guickly dvop to 2oro, the arm of the velay will be released, and the

relay will simply reruain dormang untid SONT signal {141

16
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Fitter: the function of fiiter of this cirealr slement is to remove the Huctuations or
pulsations {calied ripples) present in the output voltage supplied by the reciifier [BL.
This is done by connecting a capaciior fiter 1o the rectifier,

Yoltage Regulator: it main funclion s to keep the terminal voltage of the do
supply constant even when the ae input Hne voltage 1o the transiornmer, or the luad
varies {8, 2, and 18}

vt Load: the load block is usually a clrouit for which the pewer supply s producing

.
[

the do voltage amd load cwrrent {8}

coit diagram of the power supply 1s a5 shown in the figurs beliow

s
$2.2%
s

-

Fig 3.2 Cirpuit Diagram of Power Supply Unit

ae of 220V is stepped down by a 220712V, 300maA transtormer. 1t s then
rectified by fill wave bridge diode rectifier. The wavetorm at this stage has no negative
component, but g lot of ripples. Smoothening eapaciions are needed to reduse the vip ple 1o
an acvepisble level, The resuliing ripple voltage (de) can be caloulated.

The oad causes the capaciior to discharge bebween half oyeles. H the load current stays

constant, as # for small ripple, then

A1 ]
i 10

3

Pad




The frequency of the fidl wave signal is double the Input frequency. The full wave rectifisr

8

fnverts each negative half ovele. so that we get double the number of positive half cyules

v

The gitect is 1o double the fregqueney.

The maxiruun current that can be drawn by the main cirenit s dete

<

5l

voltage regulator fullowing the (ltering capacitor, the 7805

The standard 7800 s¢ vhen used with

N~
el
-~

tes can produce output current in excess of

adequate hemt sink. Therefore, 1t can supply a maximum of 1AL This current will be drawn

fromn the suppby. Thes L =1A (maximun). The value of capaciiance O can be caloulated

frovm

df

gqy

oy
AR

i
-
.

Bap generally, dv which s the ripple vohiage s chosen to be 30% of Vp where Ve is the
peak voitage.
Therefore,

Yo Vil 2

N
>
3
]
£

where Vo™ 12V, since the traasformer of 22712V was used




iz
?mx 1557 = 4.67Y

So, the commercial valne of 2,200uF, 25V was used in order o veduce the ripple to the

3

%

ngarest minimum. Then the expertest ripple voliage using this value of capacitor is

< -

[
-«
i
:
H
H
i
Ao
L
LA
o

This means that the owiput wave fon

pee]

1 ogoes frovn pesk velue of 1357V 10 {1557 - 455 =

st be at least 2V above

~%

LOZVY Tt moay be neted that the fnput voltage 1o the 1C regulany

ho outpu voliags

Ct sindain regulation
Therefore, the peak value of 1557V 10 1102V is acceptable since the output voltage is 5V,
The ripple is neglected by the 7805 10 a vepligihie valse,

The average voliage going to 7805 is caloulated by

The 100041 copaciior connocied across the outpyl act 1o store charges so that the relay
switches i millisccond when power faidore occurs, The canacitor dischorges the stored
charge 1o hold the microcoutrolier millisecond’s opesative cusrent before the backup

‘

i5 process 15 known a3 oold redundancy. The capacitor also acts a5

{battery) tukes over, i
fing filter to Wmprove the transiend response,

For power indication, a Hpht emitting diode (LED 1) i connacted from the positive supply
fine tmmediately afior the capaciior o ground through a resistor. The resisior value is

gtermned by the current carvying capsciior of the dinde, A typical red LED soill deop 1.7V

14




cathode to anode when forward biased &

witl Hluming

¢ with 14 1o 20maA fowing thy

-t
=t
=

ol
an

i, f‘
P

i Since the red LED is used a5 an indicator, then the required Hmiting resistor can b

‘fie ; {Kii akl

PR e Ve LR = LT+ 10mAXK

13,317 11.6

10m10%

The commupercial value of 7 2K was used in

The diode and resistor served as a path 1o ground which the smoothing ¢

51 i

apaciter Can

discharge after the supply has been twrned off. This prevents high v ollages that might

damage other part of the circuit,

The back up power somce was added (o the

aiiure. This s achioved by connect

"fc‘f

nower supply in case of maln power supply

o relny which switches @ batiery. The anti-

)

paralled diods is conuected across the relay to ensure unidirectional ow of current

3,2 Diesign of User’s Input Keys

This unit made provisiom for the users 1o set

ringing and also o clear the input time of

X

input time, These are achieved by pressing

The unit consists of <ix {6) push-to-on sw

the pin of microvontroller has ability to sisk or soures current. The

“the belt ringin

the time of the day, inpw im

g of the hel

1o i not wanted or (f misteke is made by

ped

the appropriste kevs of the keyboard.

fiohes 81 through 86, Fach switeh is connested from

vie of microcontrolier used

i this design 1s ATRYSS 1. The clrenit diagram of the unit is as shown in the next page.




Minut

YR

Fig.3 Cireait Disgram of Uset’s Input Keys

Tn prder to set the tue of the day, Ume reset key (53} has 0 be pressed first, follow by hour
and sminute keys to set the hour and minute digis res spectively, and fually press the OK key (55)
to store and continge with the set fme.

Alsn, for entering the time of the bell vinging, press the juput entering key {843 firsy, foliow
by the hour and minute keys as in the ase of time reset, snd finally O key too to store the
inputted tme,

st clearing key {963 clears ail the input entered if pressed. This key can be smed, i inputs
ertered are wrong o7 nol swanted.

3.3 Design of Microcontroller Unit
The major compenent in this project design I8 ATROSH microcontrolizr which controls.

; 3

coardinates and directs all the activities and behaviors of this design. Most contred applicgtion
reguired extensive nput/oupet and seed in wirk with individual bits, The ATESSS1 addresses

hoth of these needs by having 32 inputoutpur, bit manipulation and bit checking,

REEA S
P

The mictoronireiler conatng the sysiern software clock as programued wi ithin the chip. The

input from user’s inpol keys goes 1o the microconirelier and the microconroller execuies the

16




specific functions b

“ 1

v eithor display the res

giveuit diagram of this unit is shown in fig3d

Fandurance: 1,000 write/erass

3 PERPCS T o, . oY
alt oy the seven-seg:

i~

Features of ATBOSSE
Compatible with MUS-51 products
4%, bytes of Inesystem feprograuns
cyale
Fuily static operation: OHz to 24He

Thres ~level program memory ook

1% Rbit mernal RAM

et

oLy

dis

oy
e

TP
iy

53
T3

T e
aGLseiay
3 Y
T
Merlay

Fig 3.4 Cireult Dhagram of Microcontrolier Uit

e flash memory

g




37 programmable 0 lines

[ STV Bl SIS L oy -
Py P O-tnt Dmeneouniers
Six interrupl sowrces
Programmsble serial channel

Low~power idle and power-down mode.

3.3.2 Oseillutor Characteristies

NTALY and XTALZ are the input respectively, of an inverting amplifier which can be
configured for used as on-chip oseillator, as shown i fig 3.4 Bither A guartz crystal or ceramic
resonator tuay be used. The oscillatory circeit s the “heartbent” of the system andd 1t is crueial o
correct pperation T example Y the oscilistor fails the syswrn will not funetion at ally if the
asciliator Tun trregularly, any timing caloulation performed by the system w i1l he inacourate, In

this design, a quarts orysial was used,

o

3.4  Design of 4-digit 7-segment Display

For visual intersciively with the oser, a display provided a viseal presentation of the sysiom time
to the user and also enables presetimg,

A common-anode srangement was used since i allow current 1o be stnk through the LEDs by
the microcontratier, The digits were muitiplexed to reduce wiring compl exity. The digis were

individually driven by & PNP anode driver as shown o fig.3.3

f!
%
A




Fig 3.5 Cireult Diagram of Commen Annde Display

The continnous current through each segment was fxed at 10mA. For an n-dight display,
the current through each sognway is computed as b, where n s the muuber of digits i the
display, I = forward conptiiuons onrrent.

For a4-digit display and I of 10mA, the pulsed segment currend s
Thus. 4 10mA = 40mA
The pesk dight (with all LEDs ON) §s thus 40mAXE = 320mA 1o of cach ancde swiich is thus

3.3 mA. For the PRI906 PNE transistor used, Io= hyp = 150 - 250 A measure hpp of 220 was

woted in the transisior ot

e
LA

.32
iggm“:‘”:‘“””’" 1.45maA
PAAY

o . YeooVap -
ig

The commercial value of Rp = 22K was used in the design

&
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The 33088 resistor was used a8 a current Himiting resistor for each display

3.5 Design of Relay Briver Unit

This unit consists of transistor as a swiich, and the relay wohich switch {3/

bell The cironit dlagram of the anit is shown hellow,

From )

SRk
mrroconiroHer e

‘
a4l
o

s

R sssndymmmmnnnndt

(s oo

Fig 3.6 Circuit diagram of relay driver unit

A

From fig 3.6 the load resistance which s the collector resistance is the resistance of the

reiay coil, The 6V relay used has the coll resistance of 10041 Therefore, Re =1000

-~

é(‘-‘ = 2 Gii’if’&,, b ERmaxy 33

<.

Choosing hyp = 220 and Ve = +3Y

g( s .%:-{‘:.: ’: /‘;’
R TR S UTIN. ;
f-',
& g = GAOSA
180
= A0mA
The mintmum value of base current,
i - ”!;1\2':’551’._; .
B3t D S [ Ceswu e 18
fipg

{.’(‘-Qy,- 4

- NN R FIFFH ey

baging & TG T (3. 227mA
s

Therefore, the waxinun value of Ry to be connecied cay be caloubated from

i8]




Theretore, the actual value used should be much fess than the caloulated one. Thus, the

base renistance Ruwas chosen 1o be 22K to ensure saturaiion,

sred by g negative triggering to the base, the relay is

energized, thereby completing clroult for the bell and then the bell will ring which is the outpus

of this project designed,

3.5.3 Relay ax 3 Switch

An slectromechanical relay has contacts ke a manual s

it iv controiled by

L8
4

.,

sxternal voltage instesd of being oporated manually, Thay are of wo types in operation

2t

Hormally Closed (NC) and Mormally Opened (NOj relays. In NO relay. the contacts are touching

o Closed at rest bt opened by energizing the maguetic coil, While in WO relay, the contacts are
not touching, they are opened, but closed by energiving the magnctic coil 14, 13 161

A yelay provides total isolation between the triggering source applied o the terminal gnd

the output, This wial isolation s fuportant in many digital applicstions, and &t is g feature that

porg

certain semiconductor switches {e.g. transistors, diodes and Wiegrated cireuits) can not provides,

Also, the contacts are normally rated [or carrents mneh higher than the current rating of

serionductor switches [131

N2




353 Proteotive Bode

Fig 3.7 Hastration of Protective Civoult

/“)‘\

Since the fead ix an ae (230-240V7, relay, or solenoid {or any other device with a ¢otf} 4

diode must be connected agross the load o protect the transistor from the trief high woltage

Py oy

prowduced when the load i3 seiiched OFF. The diagram in fig 3.7, Shows how a protection diode

is connected “hackwards” across the load, in this case a relay coill B 15 koown from the basic
cirouls courses that the corrent through o cotl cannot change instantancousty, and in fact, the

more quickly it changes, the greater the induced voltage across the coilf as defined by

iny this case, the vapidly chenging current through the cotl will dewvelo

MY G OBPEe YOilgge

o~

across the coll with the polarity shown, which will appear divectly across the muput of the

sransistor. The changes are Hkely that #s magnitude will exceed the maxinum ratings of the
wansistor, and the semicondustor device will be permanently damaged. The voltage across the

coif will not remain at s highest switching lovel but will osetilate as shown until i35 level drops

M
¢
()
X
(4
e
P
o
o
s
oo o
<

o system seitles down,

This destructive action can he subdoed by placing 8 diode across the cotl as sho

WAL
During the “ON” state of the transistor, the diode s reversed-binsed; it sets ke an open ohuuit

and does not affect g thing, Howeover, when the wansisior turns OFF, the vollage across the ol

wiil reverse and forward-bias the dinds, place the diode in us “ON" swate, The current thro

¢
3

P
¥
¥




the inductor extabdished during the “OM” swie of the tansistor can then sontinue o Bow through

e dreenrrent levet {141

the dinde eliminating the severs chay




"y

36 Complete Cir

The fig below show the complate cirouit dlagram of the

gunit Piagram

utomatic cojl

jied

<
bal
%
=

BRA

SR e
o N

JU I

L,

fadn

N

fae

foet
[y

ATE9551

SR

|
|

Fig

3.8

wonit Diagram of Aotomatic College I
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ra
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b A2 - '
3.7  Construction
The compliete clronit was constructed on & Yers board. The power supply, dedigis 7~

segment display cirounits werg constructed on 2 separate Vero boards and the owput of each

5 in the main bosrd, The swiiches (o the

zottons were taken through wires to the vequired pom
sedection of different schedules were alzo constructed on o separate board and wives were dravwp
i the main board, This was done so that the owitches could be attached separately 1o the casing,

A plastic casing i3 design for this project.

The power s supplisd o the main board by 7805 voltage regulsmor which foeds the

o b=

driving circult. The cutput of rectification | stely sfter Blration was when 0 the common
wrminal of the relay, from it powers the wansistor, whengver the relay 15 energized.

As a precaution during consiruction, (0 sockets ware used for the 1C, so that the heat
does not bam i1 Aldso, the Yero board was checked carefully for any solder bridging,

The Hsis of component ased are Histed below,

i, Bower Sunply Unit

{1y One Z2OVA2V, SmA transformer

(i} OneLED

Pevy
ween
pooty

S

Ome 7805 regulator

e,
e
“

N

e 2,200uF, 25V capaeltor
{v.y  Ome 2.2RE2 resistor

vl Qe 16001 16Y eapacitor
{vin b Seven INGG7 diode

{ viik 3 One 6Y relay




it Time-select Switehing Link

{11 Sixpush-toron switches {(nomally open)

i1, Microcossrolier Dnit

(5.3 One ATBOSS ] microcoutrolier
(it} One 1202 crystal

{iti. 3 One Luf capacitor

1 Ume 27800 resisto
{33 CAB06 PPN transistor

{ iy Ome AOGT dode
{iv.} One 6V relay

Y. Lommon Anode Dispiay Unit

IR ST i S TCIONE Jrpn
(i3 Fowr sgven-segment-displays

{ ik 3 Four 2.2k resistors

{iv. 3 Four 2M3200 WPN gansistor

«

i Quipat Unit

=t

{1y One ac {230V eleciric ball




CHAPTER FOUR
TESTE, RESULTS AND DIRCUSBSHIN

4,3 Vesting

A ATEHES] microcont prograwnabie 10, which needs 1o be programned w

e code was Dt compiied on the notepad and then et ran on BEdsny

iven i the code during compilation in order sy aviid ¢

sterred to the chip with the ald o

whobs circult was

o a bread board (o make sure B works properiy. The

5

i hoard to mabe sure ¥ was desion correctly, During construciion,

s handt ro maeke sure the connections were done corvectly belore going

B B T - 3 T S N R A PPN IR SRS Ca M yye
This was done by applving the correct logie signals fo the By and

Lo o

aduies and the tme was morstored

pewatch o koow shen the bell is naging. The v esults nm ainesd were labalated e




4.7 Besulis

Adter tusting the b

e totowing inbolated resulis in Table 4

wors obtningd,

CResuls obtained Bow iestin

DURATION PER PERIOD DRIFT  PEHR

LN,

PERIOD

MEASUKED
fin sponnda}

443 4 n imza } f
i an

[ Useo {3

Timin (sec

T

4.3 Discussion of the Besulfs

swoat the resulis obimined in section A2, various deductions can be oade.

e

siis gre eaplained

e

o Agmin by 2eee. While in

1

drtt i SOuvin it more shan that

Phis therefore, roeans that the bigher the Gou schedule, the more |

s oaoonulation of the exeoution of some microseond’s Instructions tha

s

This means that

x«-:

Thus, this s a0

Aymn and ZUnun, there

o the drift in i Ths




{HAPTER FIVE
CONCLUSION AND RECOMMENDATION
%1  Conglusion

e

The basic design of the Agtomatic College Bell mainly for Primary and Secondary

Schools in this project remains the sawe though exirs functions can be inchuded. This will ring

b

the bell at pre-echeduled tines of period on each day, There are different times per period, from

i~

one Sohool 1o the other, The project provides chances of inputting different time schedules for

s

the users and after which signal is sent to the microconupiler to carry ot the specific task

thereby ringing the bell a1 2 regular interval

Therelorg, from the results oblained, it can be concluded that the abm of this projest work
has been practically and theoretically achieved,

w

3.2 Possible Improvement

Thero arg a lob of other things that can be included in the projoct to Increase s

functionality, porformance and dynamiam. Some of these are given below:
f. Incorporgting i with an inverier to serve as the source of ac power supply,

¥

i, inclusion of a rechargeable battory source for back-up in case the power fails, either

)

from the PHON or the incorporated inverter, 50 as o maintain the Schon! periods of

the day.

[
fted




5.3

Recommendation

In respect w the feam

s included in tlds waork, it could be useful for the following

recommended areas helow:

R

Y.

it could be used maindy in Primary and Secondary Schools where bell play 4 signifivang
rols.

i couid be oused in Indusiries where a specific work is 1o be cwrried out ot g regular

it can be used in g semingr where lectures are delivered at s regular interyal
it ean also be ased for other applications where yvou want 2 sound © play at proset times.
Finally, it can be used in somy other businesses where the bell timer plays 2 oritical rele

i runming the day.

&
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APPENDIX A: USER’S MANUAL
AUTOMATIC COLLEGE BELL

A, Power Supply

Plug in the powar cable Ints ac main, Then tam ON the toggte switch 1o power the
device, also plug ju the ao bell The power indicator (Red LE

device is niny powered.
B. Selection of the schedule

ftis considered 2 School has g tial number of eight perlods with a breakfast sfter the
fonurth period. There is ten (10} differant schedules. The duration per period differs from one
chedule 10 the other, 50 also the duration for break st and o0 this

e individusl
1o input his desired thoe/period which the

To ring this Auwtom;

satic College Bell, first the heeper needs o stavt by
he/she want the bell o ring

mputiing ol 8
g. Therealier, the Be

ped

e fiuns

H sound every time of the period to indicates
ol consecutive perisdds. The Bell chroult shonld now b

the end

AT IR
IV

switched off manualiy,

L
s
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yr

MOV SR, 4
( uui %‘: it

CALLE
CALL half
MOV drive i
MOV display, #0OF

MY gwitches, FOFFH

MOV oo, #00H
MOV TMOD 4

OOGGGTEB
AN UL, #0401

AEGY THO, #IFDH

x’iﬂ' i, #E80H

CLB T i}

BET ?’- TR

MY value

A valug

7

ol eon
& A

.‘

el
fr it

S

e

0¥ dewig

in
decimal

o~

R

o A b
I
S
<

o

‘si(“ By, #00H
MOV sen ni)d }, #HH
MUY second Z., # ’{’3’
MUY R4, MQ(}H

C'/ (3 4{/ i

(FERER R OB HRLEEK

RS EFETEEE Y
saivdoan

CALL show #iing

CALL scan by

IMP mraivdoop
B A A ek b D A ol K R O R R R R R
¥

show_time

r

bl s

second |
MY B e wmi___%
3ME R3, #02H, changs

e

fe 2




MUY 3
ROV e
Y se
REEY
RET
change.

MRV decimalp 1, #3
MOV decimalp 2, #15F

AP ERAE AT AR CEDRDEDRR RS BT AL AR R B E LR D EPEY R
*

sccv_i,z'screa: .
CINE RE, #0H, return |
e 'e-mnfj___’l
MOV
CINE F‘ 3
"'fdv spcend 2 HIGH

CALL rain_inoroase

CA L b dnorease
CALL conpare

yeturn
RFT

RSB R AR AR LR B RS R B R W R R e R AR R R R
+

iR 3e

TN muinte

AU B3 minge
CIHE B3, #68, continw
BACY mminute, #00H
SOV B3, mumste

“ef“% vzzi v 8

MOV vabhswe -i‘ R

RET
&XWKV“NAVA*»AWA«$6$?£/VHVN EHELFELNL SRR LR R R
i}i’_}:&,ﬁ?f‘ﬂ:d&{‘..

CFME R3, #00H, retarn 2

NG howr

MOV BRI, bowr

ik 'TR?«. #24, continue 2

BAGY hour, #00H

BOY RE houy
sontinug 2

20% Y ?m, LR

8AOY value 7
retuen 2

REY

‘w#$$$¢$$#$&$&m*»*w***%#%&m$*$*s«%ﬁ»

sean Key
38 ret time, aext i
IR et b

a2
4




I8AP enier_time

.- -
ﬁ))

neNt

IB clear inpub, oexd 4

KAV R«?u H3
nExt 4

RET
:&3#*4‘*#*X&***v’!‘*"-e‘--\'-‘%$l‘*’k%"{é*".-~"’-'/.~'=?J.V»35?'3{-1$"I.-«7'52-:?:m:él'k‘#?'é
test_ b

I8 By ke, test min

1

remain_
MY R
CALL br_incresss
CALL ded aY
INB br ke, revwe
test mibe
FHomin key, go shead

{ ALL mir increase
CALL delay
INB min koy, vemain 2
g0 shead
8 ok key,y
RET

SHBEDEFERERPEP LY R AR R EF %

enfer Hime:

W R4
«,}”\EE Ref, #3E, proceed |
ALl stors 50
MOV mu‘-._] , fninut
MOV br 1, be

MOV mimse, stors
MOV M..,mrzu
DALL cortiane }
BOY hour, giore 2
MOFY RA, how

SALL contivwe_2

m

procend
CIRE B4
Cuuh starage

min 2, panute

*z:; : ixm:

INE R4, K
CALL storage

BOY min 3, mirae

MY by 3, hoar

ik 5? pop suh

(A

o.d3




KOV by 4, boue
P pop sub
proceed 4
CINE B4, #05, proceed §
CALL srage
MOV min 3, minuie
MOV m*._}., L,_.m'
24P pop sub
provesd 3
CIRE B4, 806, prooesd &
CALL storage
MUY min 6, ninute
MOV he 6, howr
BEP pop b

proceed 6

'i,ﬁE SLOrage
BAOYY miir ?’ e

MWW by 7 howr
JBEP pop wh

procend ¥
CYRE B, #08, progecd §
{4 %54 stor ane
ML min B, mibnule
‘%f}" by 8 § oy

proveei 3@

CHGE B4, #09, prooeed ¥
CALL storage

ROV min 9, minate
MUY by 9 hour

SR pop '_.3}1{’5

proceed

;***w*&fls&z«*»#**.«:ﬁ:‘v-ﬁ*#*‘2<-»"‘»::-'n*».c'l/-(w4<>;-'$.c-=-::.~'_a-'.<>=;4<x:-ms-"/.-
OTAR:
WON store ], minute
MOV store 2, hour
ALL eﬁst._;if
ET

SEb R R R KR R R

i R e R A e e B e R Rl

SOMPINE]
CENE BA, 2008, hare }

{O3ME R4, #OTH, here
AP there B

ME R4, #OZH, here 3
}MP fher e
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INE B4, #3H here 4

INP thees

L

H

CINE BA, #0485, here 3
WP there 6

CINE B4, #3558, here 6
IMP there 3

CIE R #0685, hore 7
AR thove 4

CINE R4, #07H, hizve §

~

IMP there 3

CINE R4, #O3H, he
INAY there

{INE RY, 09,
AP there

MOY A hour

CINE Ak 10, there |
MOV A, minnts
CIME 4, min 10,
IMP rlng belf

hy

w

et

MOV A, hour
CINE AL he 2, there
MOV A, minnte
CIME A, min 3, there 2
ISP ring bell

Lt

B § ¥‘v A, haone

(, }?m‘: .v"'x, m,;zm 8, theee 3
P ring bedt

’;NL A, :n:rz___”,’, ffm.,NM
MEP ring hell

there_4:
MOV A, hour
CINE A ./u hr 6, imr:‘ 3
MOV A, mine
LINE ;’&,_t in &, there 8
AP ring befl

ihore A

DAL houy

1A hr S there &

Y A, mingte

£ A, min 3, thers &

v

3
e




IMP ring ]
there f
MOV A, hour
CINE A br 4, thoe 7
MOV A mimge
CINE A&, min 4t
AF ring beli
there T
ROV A, bour
CINE A, be 3, there 8
MOV A, punute
CIRE A rain 3, there_ 8
BAP ring bell
thare &
ROV A, howr
CINE A he 2, there 9
MIYY A, odrase
CIHE A, min 2
J8AP siag bel

theve %
MY A, houe
CIWE A by 4, rad

MO A, minuie

CREE A, yoda 1, retd
riveg beil

LR beit

RIOY BT, #28

foop aguin

retls
;&«*«*%:{::&&»k*«*%*z*»%x‘ SRR R R R R ok R R
delay:
MV RS, F#ORH
ooy |

3
7

MOV RY, #UFIH
MOV R, #00H

CHEEBEREF R R RD LB R BT LR LR LRI B RN &

b o bod:
MOV 8, #

]




i wi. COME
MOV RY, coust

MGV driver, #4
CALL DISFE
AIME dowr

CINE ;{ h’ SN

MUY spoed, valug 2

"vi' Y driver, #OFDHE
f&?i DISE

MEP dows

57, #03H, QA
apeed, decting

AINP down

£ 1 A8
{,{(.("c k3

CINE R7, B0, QA 3 3
MOV speed, d znazg}__il
MOV driver, FOFRBH
CALL DIEP

AP down

»

Y

CINE R7, #0535, QA 4
O Y ospend, vaine
ALL ISR
:A.?z’v} £ down

S
o
’!

34 &
CINE R, $ORHL (2

ROV 5 )”f.:d. value 4
~
7

er, HDF

b
ey
-y
I
-'."A
2. 2
IR
-
&

2

MOV TLY, #0FFE
MOV THO, 2053
POE ALC
P PSW

RS
]
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PYTION

ans Ll

#as 3

in

aas 2

aas

aas W

ags i

aas 11

gA4H

‘

MOV di BEY. it
RET

CINE RS, #03H, aas 4
MOV display, #0BOH
RET
CINE B4, #4H, as
MY diaplay, #90F

CINE Bo #I5H, aaw ©
MOV display, #92H

BET

CINE Ra,

3O display, #8GH
BET

£INE R, #O5H

RETY

O display, #7FH

LET

CINE RE, F20H, nas 13
MOV dsplay, #0FF

BET

AP DISP
BN

A3




