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'"•ti'.......,;:'.'.'li.i,,¡,ram. This project is very useful in schools, college and education/aca emu:: instí, .. """" ,-.
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lt\r automatk of periodic class room. This bell rings only at preprogrammed timings. Alt ¡"1 • .¡¡,.¡..,
:,

-,?;;;:,;{?

?t:,11-.... ';. I..

':;;?ji

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

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

PREA:VIBLE
,:,,._,_

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

]chnology in this countries. in keeping this technology advancement electrical and--

?Íectronic engineeringhas grow up uniquely to make human endeavor at many facet of

_jving meaniffull. the life and properties arc paramount in which the development of any

.lati on depend , m how the school or collage operate there time period of lesson or

ireak. I-len ce, t:1e design and construction of a microcontroller - Based automatic school

1ell, need lo th,; school.

.2 AIMS AND OBJECTIVE
The ai 11 of this project is to design and construct a microcontrollcr-based automatic

:hool hell.

Spt:cilic?illy, the o?ji.::ctives ofthi:,; project arc to:-

• Design a program in assembly language that will control the ringing of a school bell at a
predelin ad i ni erva!.

Compile an assembly language program to develop a machine code.

• Downlo:id a machine code to a P!C microcontrollcrs.

Design" hardware that will be controlled by the designed program.

3 PROJECT MOTIVATION

The proJ ,ct takes over the task of bringing of the bell in school or colleges. it has

=? inbLLilt real tJJnc clock which trades over real time equal to the bell ring time, then the

jay for the beli is switching on, the ringing time can be edited at any time, so that it"

...j1 be used at normal class timing as well as exam time.
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1;A-;iND LIMITATION
M-

This project ís limited for use in small school only due to .size of the:?? )i*,
•.,,",Jo.

The timing of the project cannot be modified without re-programming the PIC lC.-
·.

ORGANIZATIONOF THE REPORT

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

neral aims and objectives of the project and were presented, chapter two deals with
· 1evant literature of active components use in realizing this project, chapter three with

sign procedures, calculation component selected, chapter four is construction and

sting, while, chapter five give the conclusion and recommendation for operating the

\ .5 METHODOLOGY••

,,
the course of solving the problem, the following methodology will be use

·¦ Designing of power supply
:\:
I?

• Design of the controller circuit

Programming the PIC circuit

Design c,fthe quartz crystal oscillator

Design of the relay

• Constructing the complete circuit

• providing a ca.se for the circuit

testing the project
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CHA:PTEl TWO

THEORETICAL BACKGROUND

POWER SUPPL Y

:·:"i

.'¡_:,:_'/:J.\ __

_,
.

.
·st electronics devices and circuits used D.e supply for their operations. This type of power

ll 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

nsurnes a large amount of energy in certain safe range, Operation, the dry batteries are not

pable to do the job. In this case, D.e batteries power supply is obtain from A.e mains source.

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

idircctional source. Filtration is another step that involves removing the ripples to make the

t"'
"'°" s,ab]e.

1.2
VOLTAGE REGULATION

1

electrical engineering, regulation denotes the change in voltage occurring at the output

,lrminalsof a power source be\ween no-load and full load. The severity of voltage variation as

,
ad current changes is usually expressed as a percentage of voltage regulation. This regulation is

e measure of a circuit's ability to maintain a constant output voltage when the a.e input voltage

r load cunen! varies. A circuit that is used to realize this is called a constant voltage reference
j
I
j
1

•?

'írcuit or voltage regulator [Richard, F. (2008)).
.,,,11

T
;?.he rectifier, along with a suitable filter provides voltage which is nearly D.C. However, a . : .: j ?

\\-':•!¡hange in A.e input voltage or a change in load resistance causes a change in output vnl"tl!1¢\;.);'f\
1

'''., ..
, .·

3

.• ;,,j3'f;iftw.?\ ?- . "f'·?I', -'

··?,????{¡,,:{ifi:i!.i-J'.ê.X??'¾]jJ?':_'ic?,?::é)¡,t-ifi?;·
?e'._.
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l?
I

,2:1h??1??0
mMY syitems require ª.

constant o.e voltage, á voltage regula? ·?tl,,?;\;;,¡J
ijunctfon with rectifier and filter to provide the necessary constant O.C 'VOl• ·ttú{J)f11

1

.iii

,··•1
minal IC voltage regulators are available with three tenninals: an input voltage, a OV ?'.;;i!i:i_?,l)_, I

,; •---.\'.?? ...

'?1 and an output voltage [Richard, F. (2008), Dickson, E. O. (2000),].
·

?· :;.,?-·

:?r

Fig. 2. 7: A ti, ree-termi11al voltage regulator and its circuit represe11tatio11

ii
ªhe IC regulator does not only keep the output voltage constru1t but also reduces the amoWJt of
!!I

jipple
voltage 1ftcr filtration. It is usually expressed in dB. Typical value for 7805 (shown in

,?ig.2.7) is 78d!3. The "7800 series" are tl1Icc-tcrminal, positive fixed voltage regulators that have
•..

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

'f1umbcr
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

unregulated D.C voltage and the load as shown m fig.2.8.

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

improve the transient response of the supply.

4
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Fig. 2.8: Co1111ectio11 of a tliree-termÍllal voltage regulator
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PIC PROCESSOR

A PJC is a programmable integrated circuit microcontroller, a computer - on - a chip.

''\:,_hey have processor and memory to run a program responding to input and controlling output,

·Jthey can easily achieve complex function which would require several convention !Cs.

I Progran.ming a PlC microcontroller may see daunting to a beginner but there is a number

?- systems desi?ned to make lhese easy. The PICAXE system is an excellent example because it= ~

·?

;;sed
a slandard computer to program (and re-program) the PlCs; no specialist equipment it

·,lquired other than a low- cost download lead, Program can be written in a sample version of!
êasic or using a llow chart. The PJCAXE programming extensive documentation is available toI

t?:nlo::?::(:
charge.

A relay ts 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

,

here it is necessary to control and controlled circuit, or where several cirêiii.ts' 'milst be

5

·;,_,-,
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-· '?and early computer to perform togi:ea:I âpêfflfiOD.
·''·

·

type of relay that can the high power required to directly control ,an eletttilf
·

.

' '

contactar, solid - relays control power with no moving parts, insteaq ?S V_ ..

- onductor devices to perform switching. Relays with calibrate operating characteristics and

time multiple operating coils used to protect electric circuit from overload or faults; in
' ,.,._.,.

J
rn electric power systems, these function are performed by digital instrument still called

'tcctivc relay". Small "cradle" relay often used in electronic. The "cradle" tenn 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

ature, and ene or more sets of content (these are two in the relay picture). The armature is

gcd to yoke and mechanically linked to one or more sets of moving contacts. A solid state

uses a thrnster or other solid - state switching devices activated by the control signal to

'tch the controlled load, instead of a solenoid.

CAPACITORS

Capacitor is an electronic device which store charge. They arc used with resistor in

ing circuit be-cause it takes time for a capacitor with charge. They are used to smooth varying

supplies bJ acting as a reservoir of charge. They are also used in filter circuit because
·• acitor easily passes AC charging signal but they block DC constant signal.

'.
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•

õhàtge êlln?Qte. Ç?pacitance is l)tCBSuted ínfa.ri«l
· ·.

••• ·•·
.. , .. •

,:· '
.

'
·-. .

'

'':•':e-';')"

,so pi-etlxcd are used to show the smaller value.

DIODE

Diode allow electron city to flow in only one direction. The arrow of the circuit symbol

e symbol show the direction in which the current can flow. Diode is electrical versiOIJ ofa

úe and early diode was actual called value.

Electricity used of a little energy pushing its way true a door with a spring. this mean that

re is a conducting diode, it is called the forward voltage drop and it about 0.7v for all normal

'_j
1

?1

de which are made from silicon.

When a reverse voltage is applied a perfect diode those not conduct, but all real diode

st a very thing current of a few or less. This can b ignored in more circuit because it will be

y much smaller than the current flowing in the f01ward direction. However all diode have a

imum reverse voltage (usually 50v or more) and ifit 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

:¡1, transistor to limited the current passing true the transistor. Resistor may be connected either

,·:--::

Resistor val ucs are normally shown using colored band each color represent a number. .·c.:t•

7
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BARílWARE AND SOFJ'WARE í>•EStGIII •. '
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':,1 <
.. ·/).

DESIGNOF THE RELAY DRIVER CIRCUIT

he oulpul of thc P!C at pin-17 is connected to the base of transistor QI throu¡h resiltet i-1 ? • '·.•.

The transistor used is a general purpose, NPN transistor wíth the

Collector current le = 450mA, Power dissipatio? Po = 500mW

urrent gain factor?=! 00 (min). The part number of the transistor is C945.

he base current of the QI is obtained as follows;

his base current is delivered to the QI through a resistor R1 = IKQ which limits the current to

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

·:_I
·'

'

!
?:i

!-
•'

Po(dc) = 9 x22:5mA +
1000

= 37SmW

'he output of th? Q 1 drives the relay with following specifications.

arl number, Jí'.C 4088, DC trigger voltage = 6V, Maximwn current capacity = lOA, AC

·requency = 50-601-lz. The peak inverse voltage of Diode DI (IN4001) is 50V wíth maximum

8

.:
' •.';
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iíA, 'l'be diode bl is t? serve as free whirling diode to ¡it!!tee ·.
...

. < ..
,

.•

F l'ro111 the relay's coil.
· ·

·.,:-,_.,"?·.-,;,??·:,
POWERSUPPLY DESIGN ,,,,.,,

circuit requires a regulated DC supply of 5V. A 9V DC battery is used as the source. A SV

ulator LM7805 is used together with I uF capacitor to further filter the output. This voltage

wcrs both the P!C and the relay driver circuit. But the electric bell is AC type and it obtains its

DESING OF THE CLOCKING CIRCUIT OF THE PIC

'ri1cclocking
signal to the

.PIC
which

.is
needed for its

operation.
can be

?upp'.ie.d
using either

fystal
oscillator or RC osc11lator. ln this project crystal oscillator 1s used smce 1t IS more stable.

·

·¡ne instruction cycle with respect to the frequency is given by:

?
'?
¡he instruction cycle of I µS is used, using (3.1) the frequency Fis calculated as 4MHz .

•
.I
=1.4 SOFTWARE DESIGN
¦
I
:¡rhe

PIC is the brain of the system and it has to be programmed to carry out the desired task. The

:1,IC is programmed by first developing the flowchart that depicts the sequence of the task to be

erformed in operating the system. Fig. 3.2 shows the complete flowchart from which the

rograrnming 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 rn nine periods in school. The bell rings three times during each period and then

9

;-\?)f/
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?on stops until the system is reset.

.. BEGI?

_Lo?Loop·

.9.times
···

I
.

/¡
/1

-

Outít
Delay ut

l 1

<:1.,,·;·\ ..
····...

..

. ...
·

.. ··!1'·.·?.·tr7>AO
•

.. ·.·fr
/k>. ;:Vl . ·\ _

,e complete programmed is written in assembly language and is shown on the Appendix.

5 GENERAL CIRCUIT DIAGRAM AND MODEOF OPERATION

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

thool bell which is used to control the period of a school system. The objective of which is to

!esign and comtruct a simple, reliable and cost effective device. This device as shown on Fig 3.1
-i
J achieved by the use of components like PIC microcontroller, quartz crystal oscillator,ª
g-ansístor and some other active and passive components. The circuit is powered using a 9V·=

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

,foliageto SY and a stabilizing capacitor is used to stabilize the voltage for the microcontroller.

10

Yh·

I

11

•l' 45Sec representing 45Min of each period in school. When the nine periods re over füe
·

r



- crystal oscillator generates clock pulses for the microcontroller, while tlie•éa??-

1

sed to slubilizc the clocking from the quartz crystal oscillator to the microconttoller,

RI

Í

1?k.Ohal
QI

,
17---- C94S

iM
· ?Miu XUL

C<JT 1, ..l·'" JS>O! S PIC

?
+

, 1?11411 =

'I GIID
'-- I• 15? C3

l,Y e
s

''jTTS!T

-

!u: C2
33pF ?F

L..?

9Y 11!1.AY

L N

[ PHCN --1

?
I;

•

-:fig. 3.1 General Circuit Dillgram of the Microcontrol/er - Based automatic Sc/root Bell

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

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

iut of the micrncontroller at pin is high; as such the base resistor of the transistor Q1 limits

,!high output in order to drive the relay driver circuit and the freewheeling diode prevent the

lsistorfrom damage by the feedback from the relay . The switching characteristic of the

,I . . fth b II•sistor energizes the relay to enable the output c1rcu1t o e e .

11



CHAPTERFOUR

CONSTRUCTION,TESTINGAND CASING

J INTRODUCTION
-
·•
•
?csign

involve; analytical and theoretical aspect of a system while construction brings out the

11car picture o1' lhe design, Most often at design stage, there arc some Wlforesecn problems

:Which can on!: be realized and modified during Construction and testing. Construction and

'jesting ¡,rompi ,·nginccrs with real lifo situations. Therefore this chapter presents the construction

and testing ol'tl e Microconlrollcr Based Automatic School Bell.

4.2 TEMPORARY CONSTRUCTION

The temporary construction is done on an experimental breadboard which is used to test and

ascertain the re 1sibility of the system design and necessary adjustments are made to ensure that

the design outp it is obtained. The breadboard does not require soldering; hence it is reusable and

can be used for temporary prototypes and experimenting with circuit design more easily.

Fig. 4.1. Breadboard

12



PERMANENT CONSTRUCTION

6·hc various components of the s t
·

·

ys em are then soldered onto a veroboard together with the 9V

dry battery. Assembly of devices O th fn e veroboard presents special problems in terms o

aligning, lead )ending, inserting, criinpi'ng, thand protecting the device before and during e

con5lruclion. During !be soldering of the components, proper care is taken to ensure that the
!
? soldering temperature docs not ex d ¡

· · ·

h·
· cec t 1c maximum allowable temperature as provided m t e

: manufacturer d.,ta sheets. This ·

tis o protect the components from excessive heat that can damage

!hem.

Fig. 4.2 Diagram oft/,e co111po11e11ts placed per111a11e11t/y on a veroboard.

4A COMl'<)NENT TEST

In this. lhe indi. idual component used for the construction of the circuit where tested one by one

to ensure their sood condition before used in the construction. Digital multimeter as shown in

Fig. 4 .. l is uscc, 10 lest component live resistors, capacitors, transistor, the diode as well as tbe

relay while the inlegrn!cd circuit (IC) were tested using simple circuit in which tbey work.

=--'-~- .<·.
11 ui'!' i

( ;\ ¡'.1-,1r"ll' • •

•·

rri;.;,i>l'inm;?iji=!-h7'·1,.1iii·i'J_J.1)?:1t_,_.
,¡¡•; it,?1.

,

''j
i
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:?•-?:.-:?
circuit is cased after the permanent construction discussed above. The casing material .used

''
"'

Pig,: 4,J: IJigito,/ M4ltillte?rC1JN''2'$.ô'

CASING

5 plastic due to its availability, easy to manipulate as well as suitability for casing electronics

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

TI?STING

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

_ finally constructed.

-

4.4 LIST OF COMPONENTS USED

-The component, used in the project are shown in table 4.1.

Table 4.1. List of Components used

,_ SIN COM!'O:-jENT

Resistor

Capacitor

DESCRIPTION

!Kfl.

(i)

(ii) ,
50V

(iii) ,SOY

Diode
--------JN4001

----------7ll7805

Relay

--:-::,---;;:;-:-::;-------4MHz
?7--Quartz Crystal Oscillator

_________ 6V6V, lOARELAY

QUANTITY

I
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SUMMARY, CONCLUSIONAND RECOMMENDATIONS
..

>J;.+,,SUMMARY

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

•rocontrollcr based automatic school bell.

is designed and constructed using microcontroller and discrete components. The

crocontroller which is the major component is programmed so that it can trigger the bell at the

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

DIFFICULTIES

,SJcre arc exist limits to any technical work on either design or construction or both. It is the
I

·1nitations
that give the room for other people to carry out further work on this project topic.

::fe
following limitations were encountered in the course of implementation of the micro

?nlrollcr based automatic school bell.

Problems due to 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.

16
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RECm IMgNDATION FOR FURTHERWORKS

111 '"'xiliary de battery can be in. ·

1 corpora(ed so that it supplies power to the system in case the

.l,rimary ba1tcry :s disconnected or if!he b ttª ery runs down.

lli.: possibility oi' i11corpnrating •, rccha ·

.

"'l
·

' rging system 111 the device is also highly suggested. I 11s

will help to prolong the lifespan of th, b· t
-

.e a tery smce the baUery may not be working constantly,

·ind there is that inherent property for it lo r d d
•, un own an eventually dte.

5.4 CONCLUSION

The ethics of e:igincering practice in solving problems using available materials in the most

economical man :1cr 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

hxturcs in clcc·.rnnics hJ device a scheme of achieving this objective bearing in mind the

reliability convcn1cncc and relative justifiability of the design.

The design and , onslruction of the Micro Controller Based Automatic School Bell is simple and

cheap "ith VCI) few components. This kind of Automatic system can therefore be produce in

commercial qua.,titics to be used in schools, offices, institutions, houses, banks and colleges

where lime keeping is required.

17
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APPENDIX

ill/¡¡¡¡¡ 11111111 I 1, I I I I I I I I I I I I I I I I I II I I I I III I I! I I I¡ I I I I I I I¡ I I I I I I I I/ I I I I I/ I II
''¡ Assembly language code for Ple based automatic school bell
/I Author: USMr,N BELLO

NIEEETl09ll36GS
// supervisor: ZAYYANU NUHU

// ere used: J6F84A

,!/////I! II I I 111 ! I I I II I I I I I II I I I I I I I I II I I II li I I I I I II I I I I //I I I II /li! I/// Ill I I I II II I

inc'ludc ,.Pl6F84A.iric''

Heap block O, sizc:30 (0x00000031 - 0x0000004E)¡;
i ll[AP_[}L0CK0_81,NK EQU Ox.00000000

,-HEl,P _BL0CK0_Sl •\RT _oFi-:SET EQU 0x00000031
?=f-lEAP.• BLOCKÜ_Et-LJ_OFFSET EQU 0x0000004E

;; Heap block 1, size:O (OxOOOOOOOO -

OxOOOOOOOO)

-f. HEAP_BLOCKl_B;i.1?K EQU Ox00000000

?=H[AP_BLOCKl .•
ST .\RT _OFFSET EQU 0x00000000

1·: _HEAP _BLOCKl_Er\J_OFFSET EQU OxOOOOOOOO

:::; Heap block 2
•

s; ize: O (OxOOOOOOOO - OxOOOOOOOO)

_HEAP _BLOCK2_BA \/K

_HEAP_BLOCK2_ST,'l,.RT _OFFSET

,', _HEAP _BLOCK2_ENJ_OFFSET

EQU OxOOOOOOOO

EQU OxOOOOOOOO

EQU OxOOOOOOOO

'

; Heap block 3, ;;ize :O (OxOOOOOOOO - OxOOOOOOOD)

_Ht.AP _BLOCK3_BA-JK EQU 0,00000000

_H[AP _BLOCK3_ST ?RT _OFFSET EQU 0,00000000

: _i-lEAP _BLOCK3_EWJ_OFFSET EQU OxOOOOOOOO
I

EQU 0,00000003 bytes :l: gbl_Hatus

bytes: 4
EQU OxOOOOOOOCgbl_[6_LSR

bytes: 1
EQU OxOOOOD025gbl_fl oat_detect_ tí ni ness

bytes: l
EQU Ox00000026gbl_fl oat_roundi :-:g_mode

0,00000027 bytes: 1
EQUgbl_float_except i on_fl ags

Ox00000010 bytes:4
gol_t7_gbl_asig EQU

o,00000014 bytes:4
:'i= gol_l)_gbl_bsig EQU

0,00000018 bytes: 4?·
EQU;,? goJ_11_gbLzsig

0,00000028 bytes: 1[? gbJ_17_gbl_aEXp
EQU

18
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Equ 0XOO0il0óla
¡ ?Ytés: 1

EQU 0,0000002c
; bytes: l

EQu oxoooooo20 bytes: 1

EQu oxoooooo1c bytes: 4

EQU OxOOOOOOOO
; bytes: l

EQu oxooooooo1 bytes: 1

EQu oxooooooo2 bytes: 1

EQU 0x00000004 bytes: l
EQU oxooooooos

: bytes: 1

EQU Dx00000006
; bytes: 1

EQu Dxooooooos bytes: 1

EQU Ox00000009 bytes: 1

I U It

: •·

EQU OxOOOOOOOA bytes:1
EQU OxOOOOOOOB bytes: 1

EQU Ox00000081 bytes: l
EQU Ox00000085 bytes: 1

EQU Ox00000086 bytes: 1

EQU OxOOOOOOBB bytes: 1

EQU Ox00000089 bytes: 1

EQU Ox0000002E bytes: 1

EQU Ox0000002F bytes: 1

EQU Ox0000002F bytes:1

EQU Ox0000002F bytes:1

EQU Ox00000030 bytes:l

EQU Ox0000002F bytes: 1

EQU Ox0000004F bytes: 1

Ox00000020 bytes: 3

EQU

ORG OxOOOOOOOO

Goro _startup
0RG Ox00000004

MOVWF lntlcontext
SWAPF STATUS, W

·? 11?'
,·

ii;\,·:S,,i-/;.t
,,,

.

•

.
•

',

.'\?I"';.;:_,,?'.••::
r

-

. _,_;, ....._,-;,
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·.

PS1<, W

l!ICF PCLA1 Ii, 3

BCF PCLA1 .?, 4

GOTO interrupt
ORG Ox00000010

lay_ms_OOOOO

;
{ delay_ms ; function begin

MOVF delay_ms_OOOOO_arg_del' F

BTFSS STATUS, Z

GOTO la bell

RETURN

ílabell

MOVLW OxFJ

I

label2

ADOLW OxF;::

BTFSS STATUS, Z

GOTO 1 abel 2

NOP

DECFSZ de 1 ay_ms_ooooo_arg_del
,

F

GOTO la bell
RETURN

;
} dela.y_ms function end

ORG Ox0001)001C

delay__s_ooooo

-;. {delay_s
; function begin

label¡

MoVLw OxFf,
. ·.-,-;:

,-;,,.,-/:.·.:,.·..:''..:?.:'

2.0 ..... ::,-< ?ê·- : ·<
;,

.
_,,. .· :' ' -

.

' ;
.

_¡_·_..·
.;:.•;,--.

MOVWF deby__ms_OOOOO_arg_del

ü\LL delay__ms_QOOOO



r; :::,-?,,ro,, ..
? M()VWF gb7_porta

MOVLW
OxC 8

MOWIF
de; ¡¡y_ms_00000_arg_del

C/\Ll- del, y_m?_OOOOO

,-,oVLW (]xi l

usF srAn·s, RPO

ANOWF gb,_trisa, w

MOVWf gb. _trisa

?IOVL\iJ ÜXI E

BCF STATUS, RPO

ANDWF gb?_porta, W

MOVWF gb-_porta

MOVLW Oxú2

MOVWF de- ay_s_QQOQQ_arg_del

CALL deLy_s_00000

MOVLW Oxi-E

BSF STATUS, RPO

AND\l.'F gb-,_trisa, 1-.r

MOVWF gb-_trisa
MOVLW Ox r--:E

6CF 5TATL:S, RPO

ANDl'IF gb-_porta, W

MOVWF CO?\pTempvar2206

MOVLW Qx()l

IORWF Cor1pTempvar2206,W

MOVl.vr gb- _porta

MOVLW OxC8

M0VWF de ay_ms_OOOOO_arg_de l

CALL del ,,y_ms_00000

MOVL\v Oxi:E

BSF STATdS, RPO

I\NDWF gb·l_trisa, W

MOY,,¡¡:; gb·l_tri sa

22
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1 cc:'."J/t•:-, .
.

. ????àrfflls,
:{1? gt,1.-n:a

·· •-w oxes

Ml)VÍtF d?l
ay_ms_OOOOO_arg_del

CALL delily_ms_OOOOO

MO\r'LW OxrE.

BSF STATUS, RPO

ANOWF gbl_trisa, W

MOVWF gbl_trisa
MOVLW Ox! E

BU STAT LS, HPÜ

ANDWF gb-1_porta, W

MOVWF gb" _porta

MOVLW 0x02

··.i)_ MOVWF de" ily_s_QOOOO_arg_del
.; CALL de 1 :.y_s_00000

MOVLI-,' Ox I E

BSF STATUS, RPO

ANDWF gb?_trisa, w

MOVWF gb·:_trisa

MOVLW OXFE

BCF STATUS
I RPO

ANDWF gbl_porta, W

MOVWF compTempvar2206

MOVLW Oxül

IORWF CompTempVar2206,W

NOVWF gb?_porta

MOVLW Oxes

MOVWF delay_ms_OOOOO_arg_del

CALL delay_ms_OOOOO

MOVLW Ox FE

'

i,_,-_.,_(i,·•?".:-,,.'_•:?\:._..'._,, "'I_--_.' t'.i -•-?

•.,,.

t.

BSF STATUS, RPO

ANDWF gbl_trisa, W

MOVWF gbl_trisa

-?:,)}

,,

::.:. _' ;, ?

.• .,, ;,E:,;;,é·.,J.t,··'""'?'>·",:,,N!c'·'tl.''



"'

MQ\IWF gbl_porta
MOVLW Ox02

MOVWF dolay_s_00OOO_àrg_dol
cALL del ay_s_ooooo

MOVLW ÜXFE

BSF STATUS, RPO

ANDWF gbl_trisa, w

MOV\\'F gbl _trisa
MOVLW ÜXF:?

,.

s::-'.· ?-# ?---,
.::·· '.f, : ?I' _.:·,_-, ,_

,•:r·

..
-,.

.

>.

BCF STATU :>, RPO

ANDWF gbl_porta, W

MOVWF Com,JTempVar2207

MOVLW OxOl

IORWF COm;)TempVar2207, w

MOVWF gbl __ porta

MOVLW Oxes

MOVWF de ley _ms_00000_arg_de 1

CALL del ay_ms_00000

MOVLW OxFE

BSF STATUS, RPO

ANOWF gbl_trisa, W

MOVWF gbl_tri sa

MOVLW ÜXF[

BCF STATUS, RPO

ANOWF gbLparta, w

MDVWF gbl_porta
MOVLW Dx2o

MDVWF del ay_s_00000_arg_de l

CALL delay_s_0OOOO

lNCF QblJCLV_LOOPl, F

GOTO
l ai,e 14
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Oll!i Ox00000082

M()VLW Oxo)

scF STATUS t RPO

MOVWF gb L16_LSR

MOVLW OxC-l

MOVWF gbl _16_LSR+O' l'

MOVLW Oxu l

MOVWF gb L16_LSR+O' 2'

MOVLW Oxo,.:

MOVWF gbl __ l6_LSR+D' 3'

CLRF gbl_l7_gbl_asig
(LRF gbl_ 7_gbl_asig+D'l'
CLRF gbl_!7_gbl_asig+D'2'
CLRF gbl_?7_gbl_asig+D' 3'

CLRF gbl_ll _gb l_bsi g

CLRF gbl_ll_gbLbSig+D'l'
CLRF gbl_l7_gbl_bSig+D'2'
CLRF gbl_ 7_gbl_bsig+D'3'

CLRF gbl_ ?_gbLzsig
CLRF gbL"l_gbLzsig+o'l'
CLRF gbl_l7_gbl_zsig+o'2'
CLRF gbl_:7_gbl_zsig+D'3'
CLRF gbL.?_gbLaExp
CLRF gbl __ 7_gbLbExp

CLRF gbl __ J_gbLzExp
CLRF gbl_l7_gbLzExp+D'l'
CLRF gbl_l7_gbLasign
CLRF gbl_l?_gbl_bsign
CLRF gbl_l7_gbLzsign
CLRF gbl_J.7_gbl_zSigzero
CLRF gbl_17_gb Lret



¡1?t:·'?:,''?J??·-??,v?f????+·!h:t-?--?
,-1_1,7.,.9i>l_ret1-D 1 ·

•
'

,; ·

::·/:,i,,,, -?
"d,af 9bLl.1'_9bl_ret+ll'2'

. ,·,":;,
t?_j;¡,._

?-

,:::::::=:::::??:::::::?de
.. ·:'.),-?;ft1\f:;;;

CLRF gbl_float_exceptíon_flags

cLRF gb 1 _
fl oat_detect_ti ni ness

aCF PCLATH, 3

aCF PCLATH, 4

GQTO
main

oRG oxOOOOOOA9

interrupt

;
{

interrupt ;
? unction begin

BCF STATUS, RPO

SWAPF IntlBContext+D' 2', W

MOVWF FSR

SWAPF rntlBContext+D' 1'
,

w

MOWF PCL-'.1.TH

SWAPF Int lBContext, W

MOV\oJF STA rus

S\l.'APF Intlcontext, F

SWAPF Int iContcxt, \•/

RETfIE

; } interrupt furction end

ORG OxOOO )2007

OW 0x3FFA

END

ii

l
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