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¢ PIC real time clock chip is used, entire the calendar can be programmed into the

| microcontroller.

The circuit is designed and constructed using microcontroller and discrete

‘components. The microcontroller which is the major component is programmed so that it

‘can trigger the bell at the expected time intervals,
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CHAPTER ONE
INTRODUCTION

PREAMBLE

In life today, we all know how life have been made easy with advance of the

Echnology in this countries. in keeping this technology advancement electrical and

lectronic engineering has grow up uniquely to make human endeavor at many facet of

iving meaniffull. the life and properties are paramount in which the development of any

hation depend on how the school or collage operate there time period of lesson or

preak. Hence, (he design and construction of & mictocontroller - Based automatic school

ell, need to the school.
.2 AIMS AND OBJECTIVE

The aim of this project is to design and construct a microcontroller-based autornatic
hool bell.

Specifically, the objectives of this project are to:-

* Design a program in assembly language that will control the ringing of a school bell at a

predefinzd interval.
¢ Compile an assembly language program to develop a machine code.
* Download a machine code te a PIC microcontrollers.
* Design 2 hardware that will be controlled by the designed program.
3  PROJECT MOTIVATION
The project takes over the task of bringing of the bell in school or colleges. it has

B inbuilt real ime clock which trades over real time equal to the bell ring time, then the

lay [or the bel} is switching on. the ringing time can be edited at any time, so that it

In be used at normal class timing as well as exam time.




 This project is limited for use in small school only due to size of the
The timing of the project cannot be modified without re-programming the PI
ORGANIZATION OF THE REPORT

The project is arrange in to five chapters with chapter one, introduction the

sencral aims and objectives of the project and were presented, chapter two deals with

elevant literature of active components use in realizing this project, chapter three with
sign procedures, calculation component selected, chapter four is construction and
festing, while, chapter five give ic conclusion and recommendation for operating the
~project.
5 METHODOLOGY

i the coursc of solving the problem, the following methodology will be use

Designing of power supply

Design of the controller circuit
Programming the PIC circuit

Design of the quartz crystal oscillator
Design of the relay

Constructing the complete circuit
providing a case for the circuil

testing the project




THEORETICAL BACKGROUND

POWER SUPPLY
o5t clectronics devices and circuits used D.C supply for their operations. This type of power
8 be obtained from dry battery as well as the wet ones. These batteries are convenient sources
power supply where small amount of energy is needed. But in situation where the system
bnsumes a large amount of energy in certain safe range, Operation, the dry batteties are not
i apable to do the job. In this case, D.C batteries power supply is obtain from A.C mains source.

the processes are rectification, which involves the changing of alternating current to

electrical engineering, regulation denotes the change in voltage occurring at the output
ferminals of a power source between no-load and full load. The severity of voltage variation as

‘ load current changes is usually expressed as a percentage of voltage regulation. This regulation is
fhe measure of a circuit’s ability to maintain a constant output voltage when the a.c input voltage
br load current varies. A circuit that is used to realize this is called a constant voltage reference

Ircuit or voltage regulator [Richard, F. (2008)].

The rectifier, along with a suitable filter provides voltage which is nearly D.C. However a
3

Change in A.C input voltage or a change in load resistance causes a change in output voltap,




Junctmn with rectifier and filter to provide the necessary constant D.C volt ‘
inal IC voltage regulators are available with three terminals: an input voltage, oV

’1‘1 and an oulput vollage [Richard, F, (2008), Dickson, E. O. (2000),].

Fig. 2.7: A three-terminal voltage regulator and its circuit representation

: i he IC regulator does not only keep the output voltage constant but also reduces the amount of
ipple voltage after filtration. It is usually expressed in dB. Typical value for 7805 (shown in
ig.2.7) is 78dB. The “7800 series” are three-terminal, positive fixed voltage regulators that have

" wide range of application. In a 78XX regulator, the last two numbers (XX) in the device part

Hnumber indicate the output voltage while the 78 shows a positive voltage regulator.

'he three-terminal voltage regulator is used in the simplest way by connecting it between the

ffiltcred,  unrcgulated D.C  voltage and the load as shown in fig2.8.

Capacitors are usually connected across the input and output terminals to maintain stability and

improve the transient response of the supply.
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Fig. 2.8: Connection of a three-terminal voltage regulator

PIC PROCESSOR

A PIC is a programmable integrated circuit microcontroller, a computer — on — a chip.
~Mlhey have processor and memory to run a program responding to input and controlling output,

~Eo they can easily achieve complex function which would require several convention ICs.

Programming a PIC microcontroller may see daunting to a beginner but there is a number
bf systems desizned to make these easy. The PICAXE system is an excellent example because it
‘ ed a standard computer to program (and re-program) the PICs; no specialist equipment it
f quired other than a low- cost download lead. Program can be written in a sample version of
Basic or using u flow chart. The PICAXE programming extensive documentation is available to

Elownload free of charge.
RELAY

A relay is an electrically operation switch. Many relays use an electromagnet to operate a

itching mechanism, mechanically, but other operating principles are also used, Relay are used




onductor devices to perform switching. Relays with calibrate operating Ch_ﬂ-l‘f!‘-"tefmms' and

ictime multiple operating coils used to protect electric circuit from ove;_loa:_i\-_olj f?UI’(S; in
™ electric power systems, these function are performed by digital instrument still ealled
otective relay”. Small “cradle” relay often used in electronic. The “cradle” term refers to the

@pe of the relay’s armatures.

A simple electromagnetic relay consists of a coil of wire wrapped around a soft iron

e, an iron yoke which provides a low reluctance. Path for magnetic flux, a movable iron
mature, and one or more sets of content (these are two in the relay picture). The armature is

:: fiecd to yoke and mechanically linked to one of more sets of moving contacts. A solid state

llay uses a thruster or other solid — state swilching devices activated by the control signal to

i - Witch the controlled load, instead of a solenoid.
CAPACITORS
Capacitor is an electronic device which store charge. They are used with resistor in;
ining circuit because it takes time for a capacitor with charge. They are used to smooth varying
supplics by acting as a reservoir of charge. They are also used in filter circuit because

pacitor easily passes AC charging signal but they block DC constant signal,




Diode allow clectron city to flow in only one direction. The arrow of the circuit symbol
he symbol show the direction in which the current can flow. Diode is electrical version of &

uc and early diode was actual called value,

Electricity used of a little energy pushing its way truc a door with a spring. this mean that
I¢ is a conducting diode, it is called the forward voltage drop and it about 0.7v for all normal

dde which are made from silicon.

When a reverse voltage is applied a perfect diode those not conduct, but all real diode
p Bst a very thing current of a few or less. This can b ignored in more circuit because it will be
ery much smaller than the current flowing in the forward direction. However all diode have a

imum reverse voltage (usually 50v or more) and if it is exceeded. The diode will fail and fast

lager current in the verse direction this call brake down.

RESISTOR

Resistor restrict the flow of electric current, for example a resistance is placed in series

ith transistor to limited the current passing true the transistor. Resistor may be connected either

round.

Resistor values are normally shown using colored band each color represent a number,

7




: *x DESIGN OF THE RELAY DRIVER CIRCUIT

fhe output of the PIC at pin-17 is connecied to the base of transistor Q1 through. l‘e"m"' a" for.
i rihc,r driving the relay. The transistor used is a general purpose, NPN transistor with the

following specifications.

llm'Ul'l voltage Vi = 0.7V, Collector current = = 450mA, Power dlssmatlon PD 500mW

urrent gain factor B =100 (min). The part number of the transistor is C945.

iThe base current of the Q1 is obtained as follows;

his base current is delivered to the Q1 through a resistor Ry = 1K£2 which limits the current to

| safe, maximum value. The de power output produce by the Q1 is evaluated as follows;

Pa(dr) = VCCICQ+

Pig—2 x225mA + m = 375mwW

e output of the Q1 drives the relay with following specifications.

Part number, JZC 4088, DC trigger voltage = 6V, Maximum current capacity = 10A, AC

frequency = 50-60Hz. The peak inverse voltage of Diode D1 (1N4001) is 50V with maximum




e diode D1 is to serve as free whirling dicde to protect the

k EMF from the relay’s coil,
POWER SUPPLY DESIGN

cuit requires a regulated DC supply of 5V, A 9V DC battery is used as the source. A5V
bulator LM7805 is used together with 1uF capacitor to further filter the output. This voltage
wers both the PIC and the relay driver circuit. But the electric bell is AC type and it obtains its

pply directly from the mains.
DESING OF THE CLOCKING CIRCUIT OF THE PIC

b clocking signal to the PIC which is needed for its operation can be supplied using either
rystal oscillator or RC oscillator. In this project crystal oscillator is used since it is more stable.

[he instruction cycle with respect to the frequency is given by:

e instruction cycle of 1uS is used, using (3.1) the frequency F is calculated as 4MHz.
|

3.4 SOFTWARE DESIGN

i ;? he PIC is the brain of the system and it has to be programmed to carry out the desired task. The
1 IC is programimed by first developing the flowchart that depicts the sequence of the task to be
I performed in operating the system. Fig. 3.2 shows the complete flowchart from which the
programming in carried out. The sequence as seen on the chart begins by initializing the PIC
when it is powered on and then creating the loop that repeats the programming nine times

corresponding 1o nine periods in school. The bell rings three times during each period and then




1 455ec representing 45Min of each period in school. When the nine Peﬁﬂdéler. over the

1 stops until the system is reset.

Fig. 3.2. General Flowchart used for writing programme in Assembly Lnguage

e complete programmed is written in assembly language and is shown on the Appendix.
5  GENERAL CIRCUIT DIAGRAM AND MODE OF OPERATION

This project is aimed at designing and constructing a microcontroller based automatic

hoo bell which is used to control the period of a schoel system. The objective of which is to

lesign and contruct a simple, reliable and cost effective device. This device as shown on Fig 3.1

.- achieved by the use of components like PIC microcontroller, quartz crystal oscillator,

ansistor and some other active and passive components. The circuit is powered using a 9V

allery but the microcontroller needs 5V, as such a regulator (7805) is used to regulate the

oltage to 5V and a stabilizing capacitor is used to stabilize the voltage for the microcontroller.

10



crystal oscillator generates clock pulses for the microcontroller, while the capacitors

ised 1o slabilize the clocking from the quartz crystal oscillator to the microcontroller.

i

Fig. 3.1 General Circuit Diagram of the Microcontroller - Based aufomatic Sclool Bell

The microcontroller is programmed in such a way that after every second (which is the

iple time equivalent to the period length of the school} the bell will ring three (3) times. The

| ul of the microcontroller at pin is high; as such the base resistor of the transistor Q limits
£ high output in order to drive the relay driver circuit and the freewheeling diode prevent the
| — damage by the feedback from the relay . The switching characteristic of the

istor energizes the relay to enable the output circuit of the bell.




CHAPTER FOUR

CONSTRUCTION, TESTING AND CASING

INTRODUCTION

esign involves analytical and theoretical aspect of a system while construction brings out the

clear picture ol the design. Most often at design stage, there are some unforeseen problems

:which can only be realized and modified during Construction and testing. Construction and

flesting prompt cngineers with real life situations, Therefore this chapter presents the construction

and testing of the Microcontroller Based Automatic School Bell.
.2 TEMPORARY CONSTRUCTION

The temporary construction is done on an experimental breadboard which is used to test and
ascertain the feasibility of the system design and necessary adjustments are made to ensure that
fthe design output is obtained. The breadboard does not require soldering; hence it is reusable and

can be used [or lemporary prototypes and experimenting with circuit design more easily.

eI L
i S RH PR3 A AT S E

et B S R
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Fig. 4.1. Breadboard




PERMANENT CONSTRUCTION

The various components of the system are then soldered onto a veroboard tdg?ﬂler with the 9V
ailery:  Asse <
dry batlery ssembly of devices on the veroboard presents special problems in terms of

f aligning, lead bending, inserting, crimping, and protecting the device before and during the

& construction. During the soldering of the components, proper care is taken to ensure that the
| soldering temperature does not exceed the maximum allowable temperature as provided in the

manufacturer duta sheets. This is to protect the components from excessive heat that can damage

| them.

Fig. 4.2 Diagram of the components placed permanently on a veroboard.
4.4 COMPONENT TEST

In this, the individual component used for the construction of the circuit where tested one by one
to ensurc their good condition before used in the construction. Digital multimeter as shown in

Iig. 4.3 is uscd to lest component live resistors, capacitors, transistor, the diode as well as the

relay while the integrated circuit (IC) were tested using simple circuit in which they work.




45 CASING

s circuit is cas v s
‘he circuit is cased after the permanent construction discussed above, The casing material used

plastic due 1o its availability,

easy to manipulate as well as suitability for casing eletronics

project because it is an insulator. The case used for this project is of rectangular shape.

4.6 TESTING

The circuit has undergone different test from the stage of construction to the point where it is

finally constructed.
44 LIST OF COMPONENTS USED
| The components used in the project are shown in table 4.1.

Table 4.1. List of Components used

COMPONENT DESCRIPTION QUANTITY

Resistor 1IKQ

Capacilor_ ()
(i) , 50V

(iii) , S0V

Diode 1N4001

] Regulator e

— |V, l0ARELAY
Relay

4MHz

BRI e ey
Quartz Crystal Oscillator

14







CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATIONS

SUMMARY

| summarize the whole work, this project involves the design and construction of

rocontroller based automatic school bell.

e circuil 1s designed and constructed using microcontroller and discrete components. The
ficrocontroller which is the major component is programmed so that it can trigger the bell at the

gpected time intervals. The circuit is tested and found to function normally and satisfactory.

DIFFICULTIES

here are exist limits to any technical work on either design or construction or both, It is the
itations that give the room for other people to carry out further work on this project topic,
fhe following limitations were encountered in the course of implementation of the micro

“Ebniroller based automatic school bell.

Problems due {o inexperience in mounting of the component on bread and Vero board
and so many numbers of components were damaged.
Most of :he calculated components are not available in the market and so equivalents are

used.

The micro controller based automatic school bell operates in 24hrs daily.




ﬂ RECOMMENDATION FoR FURTHER WORKS

quxiliary de battery ca e o
An au ¥ ¥ can be Incorporated so that jt supplies power to the system in case the

rimary battery is disconnected or if the battery runs d
| own,

e possibility of incorporating 1 recharn:
:‘ [lie poss ) corporating y recharging systom in the device is also highly suggested. This

will help to prolong the lifespan of the baltery since the battery may not be working constantly,

and there is that inherent property for it to run down and eventually die

54 CONCLUSION

The cthics of engineering practice in solving problems using available materials in the most
econamical manner has been the guiding principle of this project. The author views the objective
of the project in the most general way and using the knowledge acquired from the series of
lectures in elecironics to device a scheme of achieving this objective bearing in mind the

reliability convenience and relative justifiability of the design.

The design and construction of the Micro Controller Based Automatic School Bell is simple and
cheap with very few components. This kind of Automatic system can therefore be produce in

commercial quantities to be used in schools, offices, institutions, houses, banks and colleges

where (ime keeping is required.

17
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J/ PIC used: 16F84A

1!

| IEAP_BLOCKO_BANK
| {EAP_BLOCKO_START_OFFSET

_,HEAP,_B LOCKO_END_OFFSET

|| HEAP_BLOCKL _BANK
__HEAP_BLOCK1 START_OFFSET

| _HEAP_BLOCK1_END_OFFSET

| __HEAP_BLOCK2_BANK
__HEAP_BLOCK2_START_OFFSET

| __HEAP_BLOCKZ _ENO_OFFSET

| _HEAP_BLOCK3_BANK

| —HEAP_BLOCK3_START_OFFSET
—HEAP_BLOCK3_END_OFFSET
bl_status

gbl_16_LsR
1_fleat_detect_tininess

'} %1_float_rounding_mode

! 1. float_exception_flags
$117_6b1_asig

1.17_gb1_bsiq

117 6b71_z54g

P17 361 aexp

include "PLoF84a,inc"

EQu
EQU

EQu

: Heap block 1, size:0 (0x00000000 -

EQU
EQu

EQU

| : Heap block 2, size:0 (0x00000000 -

EQU

&=

EQ!

<

EQ

{: Heap block 3, size:0 (0x00000000 -

=

EQ
EQU
EQU
EQU
EQU

EQU

c

EQ

<

EQ!
EQU
EQU
EQU

EQU

APPENDIX

i/ N/EEET/09/13665
1 SUpPervisor: ZAYYANU  NUHY

0x%00000000
0x00000031
0x0000004E
0x00000000)
0x00000000
0x00000000
0x00000000
0x00000000)
0x00000000
0x00000000
0x00000000
0x00000000)
0x00000000

0x00000000

0x00000000

0x00000003

0x0000000C

0x00000025 ;
0x00000026 ;

0x00000027
0x00000010
0x00000014
0x00000018
0x00000028

i Heap block 0, size:30 (0x00000031 - 0x0000004E)
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T /////r’////////////f’/f’//f'///f/l////f/.’///f//lfl/f.’//f’{/l/l//

assembly 1anguage code for prc pagaq automatic school bell
school be

LTI /////////////////////m///////mmmf/////f//////////f////

bytes:1
bytes:4
bytes:1
bytes:1
bytes:1
bytes:4
bytesi4
bytes:4

bytes:l




®bl_intcon
bl _option_reg
b1 _trisa
b1_trisb
b]_eeconl
b1 _cecon2
b1_FcLv_Loopl
fmpTempvarZZGS
lompTempyar2206
pTempvar?207
elay_ms_00000_arg_del
fﬂay_s_UOﬁDU_arg_de1

IntlContext

;ﬂtlscmntext

ORG 0x00000000
GOTO  _startup
ORG 0x00000004
MOVWF Intlcontext

SWAPE STATUS, W

& Uxﬂﬂulﬂb:ﬂz?.

0x0000002¢

0x00000007 ;
0x00000002 ;
0x00000004 ;
0x00000005 ;
0x00000006 ;
0x00000008 ;
0x00000009 ;

0x0000000a

0x00000008 ;
0x00000081 ;
0x00000085 ;
0x00000086 ;
0xD0000088 ;

0x00000089

0x0000002E ;

0x0000002F

0x0000002F ;

0x0000002F
0x00000030

0x0000002F ;
0x0000004F ;
0x00000020 ;

bytes:1

i bytes;1
0x0000002p ;

0x0000001c ;
000000000 ;

bytes:1
bytes:4
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1

i bytes:1

bytes:1
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1
bytes:1

bytes:1




MOVWF IntlBContext+n'z’
. BCF PCLATH, 3
BCF PCLATA, 4
GOTO  interrupt
ORG 0x00000010
jelay_ms_00000
;(de]ay_ms ; function begin
MOVF de'lay_msJ)(')(JLl()_a|'g_|:|e1I F
BTFSS STATUS,Z
GOTO Tabell

RETURN
MOVLW OxF3

ADDLW OxFF

BTFSS STATUS,Z

GOT0  label2

NOP

DECFSZ delay_ms_00000_arg_del, F
GoTo  labell

RETURN

i | delay_ms funcrion end

ORG 0x0000001C
flay s nogop
i delay ¢ ; function begin
labe13
MOVLW OxFa

MOVWE deliy_ms.00000_arg_de]

CALL delay_ms_00000




povLH oxtL
TORWE conpTempvar220s, w

wowwF gblporta

HOVLW OxC8

MOVWE deiay_ms_00000_arg_de]
caLl del: y_ms_00000

MovLW Ox11

gsF STATUS, RPO

anpWE gbT_trisa, W

MovwF gbl_trisa

MOVLW OxPE

BCF STATUS, RPO

ANDWF gbl_porta, W

MOWWF gbl_porta

MovLW 0x02

movwr de”ay_s_00000_arg_del
CALL delay s 00000

MOVLW OXFE

BSF STATUS, RPO

ANDWF gbl_trisa, W

MOVWF gb” _trisa

MOVLE OXFE

BCF STATUS, RPO

ANDWF gbl_porta, W

MOVWE CompTempvar2206
MOVLW Ox01

IORWF CompTempvar2206, W
MOWWF gb'i_porta

HOVLW OxC8

MOVWE de;ay,ms,DOOOO-arg-dﬁ
CALL delay_ms_00000

HOVLW Dxre

8SF STATUS, RPO

ANDHE gb_trisa, W

HOVHE gl _trisa




WOWWE delay_ms_00000_arg de7
cALL delay_ms_D000D
MOVLW OXI'E
BSF STATUS, RPD
ANDWF gbl_trisa, w
MOVWF gbl_trisa

MovLW OxIE

BCF STATUS, RPO
ANDWF gb'_perta, w
MOVWF gbl_porta
MovLW 0x02

MOVWF de’ay_s_000C0_arg_del

CALL delay_s_00000
MOVLW OXI'E
o BSF STATUS, RPO
ANDWF gh’_trisa, W
o MOVWF gb’_trisa

% MOVLW OXFE

e BCF STATUS, RPO

ANDWF gbl_porta, W

MOVWF CompTempvarz206
MOVLW 0x01

IORWF CompTempvar2206, W

MOVWF gb_porta
MOVLW Ox8
MOVWF delay_ms_00000_arg_del
CALL delay ms_00000

MOVLW OxFE

85F sTaTUS, RPO

ANDWE gb1_trisa, W

MOVWE b1 trisa



MOVWF gbl_porta

MovLW 0x02

MOVIWE dnTﬂY-sLG()UDO_aI'g_.de'|
cALL delay_s_00000

MOVLW OxFg

8SF STATUS, RPD

ANDWF b1 _trisa, w

HMOVWF gbl _trisa

MOVLW OxFé

BCF STATUS, RPO

ANDWF gbl_porta, w

MOVWF CompTempvar2207

MOVLW Ox01

LORWF CompTempvar2207, w
MOVWF gbT _porta

MOVLW OxC3

MOVWF delay_ms_00000_arg_de]
CALL delay_ms_00000

MOVLW OxFE

BSF STATUS, RPO

ANDWF gbl_trisa, w
MOVWF gbl_trisa
MOVLW OxFE

BCF sTATUS, RPO

ANDWF gbl_porta, w

HOVWF gh1_porta

MovLw Ox2p

MOVWF delay_s_00000_arg_del

CALL delay_s_00000
INcF 9bl_Fciv_Loopl, F

810 Japers




 orG 0x00000082

rtup
MoVLW 0XD5

BCF STATUS, RPO

gbl_16_LSR

MOVWF
0xC4d

MOVLW

uovwr gbl 16 _LSR+D"1'
MoVLW OxB3
MovwF ghl _16_LSR+D'2'
MOVLW OXDC
MOVWF gbl1_16_LSR+D'3’

CLRF gb1_17_gbl_asig

CLRF gbl_.7_gbl asigsn'1’
CLRF gbl_17_gbl_aSig+D"2"
CLRF gbl_17_gbl_asig+p'3'
CLRF gh1_17_gbl_bsig

CLRF gb1_17_gbl_bsig+D'1"
CLRF ghl_17_gh1_bsig+d'2'
CLRF gbl_17_ghl_bsig+D"3'
CLRF gbl1_17_gbl_zsig

CLRF ghl1_17_gbhl_zsig+p'1’

CLRF gbl1_17_ghl_zsig+D'2"

CLRF gbl_17_ghl_zsig+D'3"
CLRF ghl_27_ghl_aExp
CLRF gbT_ " 7_gbl_bExp

CLRF ghl_L7_gbl_zExp

CLRF gbl_17_gbl_zExp+R'l’

CLRF gb1_17_ghl_asign

CLRF gb1_17_gbl_bsign
CLRF gb1_17_gb]_zSign
CLRE gb1_17_gbl_zsigzero

CLRE gb1_17_gh1_ret



gb"l‘_lhgﬁ”h_ret-wé 12
CLRF gb1_17_gbl_rer+p'3"
cLrF gbl_float_rounding_mode
CLRF gbl_float_exception_flags
ciaF gbl_float_detect tininess
§CF PCLATH.3

gcF PCLATH, 4

60TO main

oG O0x000000A9

| jpeeruPE
,‘(in[el’l’uﬁt ; function begin

aCF STATUS, RPO

SWAPF IntlBContext+D’2", W
MOWF FSR

SWAPF IntlBContext+D'1l', w i
MOVWE PCLATH

SWAPF IntlBContext, W

MOVWF STATUS

swAPF IntlContext, F

SWAPF IntlContext, W

RETFIE :
+}interrupt furction end ‘
ORG 0x00032007 L
DW OX3FFA Ii

END \
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