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ABSTRACT

he design and consiruction of microcontroller based slectrie oven and cocker with thae and
emprature conirod 18 presented in this project. The project is built around an A

yooid sonm user defined function,

esign 0 meet the safaty z*ez:.}ué,z‘em it that iz iaci{:én_g womnany stmilar syvstems in the markes and

also make it operation as casy 1w operate as possible. The microcontroller wmt was interfaved

233

with some other components e achieve the set objeciives. A emporatiure sensor LMAS 4

the temperative of both the cooker and the oven onits which is in analogus foom and fod the

output voltage to the input of the analogue to diglial converter (ALY which conven the
analogue signal to a digital equivalent signal. The microcontroller pertorms the mothematios and

display the result appropriately on the display anit
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CHAPTER ONE

1.1 INTRODUCTION

Electric oven and cookey are electrica] apphiances that o

weat energy for domestic and commercial cooking and baks 0
powered cooking devics for heating and conking fpod. [}
The advens of mdoroconiroller has made 3 remarkable mpact in e i

b eonatruciion due 1o the accurany of the resuls oblaing in

e e g made eniier

riters fl!ﬁﬂih&ii"h 15 PSS ihie an

tegraied eirowt {10 that exeontes

%

purpose of either mowitoring or regulating the equipment of mierest i panl

controtler™ 121 The programmed {usery that runs on the integrated crout i most oases

5 contain i o second olup calied an

are stoved i its intomal memory and i very yare cas

Wheroconiroller base sysiems gre generally smatler. more velighle and

e ddeat for applicatinns were cogt (m“ wuts are very imporiant

struction of dMicrocontroblor based  time  and

The deuign and o

controdied electric cnoker and oven is inplemented o solve the problenn of epergy wastage

P

g

gk that b associated with many stmiler produst available o oevent

®

paonitoring. 1t is onlgue because of the fexibility and stmphicily of iy operatic

v

rooan bor the user fo determine how long and o wihal d

-

whatover i ig ntended, either {0 cooked oo baked a5 the cane o

ot time and lemperature sithin which the device should oporats

s, the device will power off. The user do not novtessary have 1o be arounl &

g

3 i
LA

P
el



the whole process which may waste tine that could have been judiciously used to meet o

inportant issues.

1.2 AIMS AND OBJECTIVES

fn every enginecring design such as this, safety of haman e and property should be
st opriority, 3o many hasards sssoctated with eleciric covker/oven in developing

country ke ours today is due to poor control system design for these devices, Thus, thig

prafect s simed gt constructing 2 Hroer and temperature controlled elecine oven/
o simple assernbly language programming for domestic use, The aim is look at rom the
uarder Hsted perspec

or baking and go io

1. To construcl an elechric oven/oooker that one can be oo
sleep without hoving any fear of boraing the found Hom by ncorporate operational
simer and femperature rogulator

1. To provide both cookerioven an sdditional direct ON and OFF switch to the power

supply volioge when temperatare regulator and ey are oot 1o be use.

i The Owvenfoooker should be very easy to operate and o winimize risk of electne
shovk

1.3 METHODOLOGY
This project was built around an Atmed 89031 microcontroller, which s sriferiacod

with other components tike; the relay and relay driver, paplogue to digitd {AEMy whish
convers the analogue signal in the case tomperabue, 0 A digital value which the
misrocontrolier nnderstond. The controller compares the inpar value of the temperature with

the preset lemperatire, and cheek for equally. 1 the two values agreed, the svstem continue

2



i suppdy power to the heating

<

clement unti] the temper

comtitues wooperate within the given lewperatire ranige until o

cocker er oven expires.
L4 SU0PE OF WORE

This work, Design and Cong

contind electric copkeroven, provides Hesibility for user fo frirgt
L 1 B

;

‘

temparaiare for whalvver purpnse tmight be fwended for,

The work thoush very inters sting hag its Hmdtations which hasies
22 R

sensor (LM 35 which i bepwern ~5540 150

LS THESIS LAYOUT

Thas projoct write-np is divided intg five 4 chapsters,

Lhapter One: This chapter introduces the project. 1 alse siaios ihe oivjectives fov

work was underiaken, motivations behind the work, the seope o {aroas

swinrk ) and also nutlines the endive swork,

HIRY

Pwoe This chapter gives the deoretieal backproand behind the siady. Bt

s ideratures and hypothesis,

Chopter Threer Thix chapter contains steps taken w0 im plemont the

mhiiar e ~§< 1 i k,evd,iiﬁ gutiined,

Chapter four testing of each sector of the project from
conpponent fevel o the Aoal construction fevel,

Uhapter Frver This chapter concludes the entire work. Conclusion hased on findings

and possible modifiogbions/improvements were all outli

3




CHAFTER TWO

LITERATURE REVIEW

)x«.»

An eleetric ovenfvouker iy an electrically powered cooking device for hesiing and

coking food, besides stoves or ranges commonly types inchudes;

Mot plates, microwave oven, slow cookers {orock potsh F

eotric oven, Pleoine
Toasters Bice cookers, Bleciric tea kettle, “Abachy’ stoves and the now obaolste Db

covkers {4] Many are familiar with the wadfions! radisnt oven, which usuaily

38
e

heating element on the botiom, & fow cooking racks in the middie and ;w»»;% Can upper
heating elernent for broiling the problom with this rediant heat arvangersent i3 that the hosted

air remains {airly motiondess and food must be placed in the center to mvoid direct he

slements. 3] Oune sobution 1o this dilemma is called & convertion oven.

A convection oven uses forced alr (o ciroolate the heat evenly wround the cooking

area b avoid the creation of hot or cold sports, Although. the concept of com

popular in Buropean couutries, for decades, most people could not afford to buy oue unil

v

denn-Ady began offermg the moedels i 1978, 13

Many commercial restauzanis rely on g copvection oven {0 pive thelr {ood more

iy

visual appeal, aloog with improved festure and flavor, The forced air of the oven cut down

the overall cooking time, and also alfows roasted fonds o retaln more molsture, [t s dIG

it pot imipossible 1o duplicaie the effects of & convection overn when using o standard radimy

poey

VLT

One advantape of 2 convention oven has 15 2 more evenly heatsd cooking

ong the top, bottom and rear

4




v

of cooking space. When a fan foroes the heated air to ciroulste, i dos

tine. bu the cooking indusiry, therg is a n

sowhen using a convection oven in place of radiant one, the cooking temiperaivre can be

o 25 degrees with the same ond result. This means a substaniial saving i hoest

epergy over tne. Many foods cook 239 faster in g convention

seedest (o propare dishes, 1]

The beating effect of current disvovared by Joules §

v

pEtaecHs

applicattons woday in indusirisl, commerial and don

w
&
Al

dectrivaily powered, exarnple of such devices inclodes, the

erators o mention but o fow, [4]

ciricity has made a ot of mpart since iy Inception i han

v

shysuraper are eastly accessible by means of electric Lfters The

DR 3 P - . . i ¥
L have taben place as o reanlt

g of frewood as a souree of fire {8 grad fectiie cooker

cotaced by

vy with loeal oven has been replaced by electric oven toaster,

as also repdaced botling with paked

3¢ devices, uses electricity which is been converte

igher temperatre gradient 1o 2 lower emperobure gradient. 2] Temperature is

e of the miensity of heat and i 18 vecorded 1 the lower ranges by thermometer, the

the mes

s



higher ranpges can b measured using pyrometier pyromster, Heal &

body temporature betvween 2 boady and i85 surrounding. {1

vy

Whenever the surrounding temperature poes Hgher than the temperaiare of a bods,

‘

the hody gaing hest enorgy otherwise toses engrgy 1o the surrounding. A comumon conductor

<

inouse a3 a beating element is the Nichrowe wire which is an alloy of 60% of Copper and

25% of Manganese and 13% of Chromeun, The thickness and the length of e wire i

cargfully sclectod so that it becomes ved hot 2t the reguire voliage. {3

Several beating methods hay been discover today by man, g among these namerous

options of hesting » material, electric heating s constderad 1o be supertor for iy

i Elesire heating sysiern i a clean system requiving minimuwn oost of cleaning.

Simple and scourate temperabare control can be

autranaiie swiches,

B Eleotric systems does net produce any siuoke o swasts gases.

ihy

IV, Aciomatic proteciion againgt overhesting or over current van be provided throwy

p“

An elociric hwating sysiem g?ﬂ)qzj s befter working cowditions

el
.

Vi His guits safe snd responds gquickly,

Yil  The overall efficiency of electric beatis

2.1 MICROWAVE DVEN

o
)
pol
<
3
S
et
=

An appliances that oses slectromagnetic energy 1o heal and ook foods, A micr

oven uses miorowaves, very short radio waves commonly ampdoyied o ek and s




copumientions. When concentrated within o small space, these waves ¢

ard other substances within foods, {4

e

oo microwave oven, an clectronio vacuwm tube known as g magnetron i

3(? RNV SN are

shing

dating beam of microwaves. Before passing mto the

o fapitke set of spinning medal blades called 2 stirer, The s

sing them evenly within the oven, where they are absorbed by

PO W YCE,

s oriend motecules, pariicularly water moleys

e o5 niilions of

snderge ooually rapid changes in direction.

- cook food rapidly and efficlently because. undibe conventional ovens,

L S
Aiorowan

4 and not the air o the oven walls, The heat spreads wathy

the oo

wat onk

3t
Y
o

o
e

conduction. Microwave ovens tend 1o vouk motst food more guickly d

eas

e microvaves, 4] However, nuoroeaves of peneirale

15 more waler 1o absorb 8

deeply into foods. sometimes making it diffionlt 0 cook

through pany wypes of g paper, Cerainics, arnd

4 of these wmaterials pood for helding foody miorowave ins

which cordainers are sale for wicrowsve use. Metal containers ¢

s ks
.

yom cooking.

hecause they reflest microwaves and prevent food

.

reflecs microseaves back inte the magnetron and vause durmage. The door

= wocurely closed and properly sesl

tio prevent gscape of pHones

ahw ayi




misrowaves atiects cooking efficlency and can pose 3 beolth hazand to anvone close i the

The discovery thal microwaves conld cook food wag seoldental, in 1943 Perov 1

Spencer, # technivian st the Ravtheon Company, was experimenting with 2 wagnetron

fN
(‘z
:.‘3

i produce short redio waves for a radar systen. Manding close {0 the magueiron,

5 .

b noticed thet g candy bar in his pocket melied even though be felt no hoat,

3 v

Raytheon developed ihis food-heating capacity and introduced the frst misrovave

cven, then called g radar vange, in the ea iy 19505 Although i was siow 1o cateh on ot Hrwg,

the puerowave oven has gnoe grown steadily in populanity o

i

s
u.f.,

curvend sIAIgR 2% 2 oomnon

houschold appliance. {6]
2.2 BELECTRONIC OVEN.

An electronie oven was developed from which a precooked frozen meal is rondy o

serve in seventy-five seconds, The electronic oven 18 not g home undt and 15 Himited n use o

eating places wishing 1o sorve bot precocked frozen mends gquickly, The wnit hoats the

menis 1o an average pwperatare of 160° F

ped

The oven uses microwsve energy

o
o
ool
I

pilar 1o that used in the oporstion of the

povrery

clecironic cantesn, which was also produced by General Bleotrin, The amount of power

sequired 10 oporate the new unit is the same g5 that veed for o domestic range. o appearang
the oven resembles g small domestic refrigorator, 54 Ino el 33 in wide, and 22 o deep
with & small alominum door near the wop through which meals are passed into the oven. The

operaior places the pre-cooked food in the hesiing caviyy and closes the oven door by
i izt ¥ ; }

geading on a bar near the hotlom of the unit. The high-frequeney radio power goes on




15 turned off by the timer, When the pow

aned the weal is yeady (o be served. (2]

2.3 BRICK OVEN

Brick ovens ame a tvpe of oven that fealures a chamber that is construcied of brick and

concrete. Sometiunes refers o as a masonry oven, the bricks may be construcied of

oy even cut from stone. The brick oven has a long history dating back o the Ronwmn Bmpue.

Brick oven sl found used smong the Mative American prior to the ar

e 197 contury, most versions of brick ow

s of generating the heat fo bake various types of

¥
H

mieves gre dovices of applisnces used primarid

ctor cooking food. bron stoves

1 oyedrs as o source of ¢ Jomestic

speciicatly tor cooking

2

fownd, such stove are called Ranges, {6}

Arange consists of several heating undts within the oven, which Is an ong

i,
i
S

dng purposes. The heating units on top o s galle

coninin insulated eleg

Cletric corrend s allowed fo g

i ¥

e generated heat radi

PRV

oul of the heating clement angd the

Vhe hest can be control either by regplating the amount of v

by using 2 thermostat o pun ON and OFF the current a5 nex

4



e heating elements are covered by o smooth ghss coramic swface. inside the ovan of an

> B

elzotric range, a larger heating slement generates heat Tor baking and broiling. Sloves were

[

developed over thousands of years back in 2 manber of apciont civilizalions, By 200080,

Eovptians wese

ssing clay and brick ovens to bake read. Bomon in contral and novthern

Furope, were nsing stoves developed from earthenware matenals {o ,zagzi the dwellings,

iron stoves were nsed in ohing as early a3 the 2 nd in Furope as way bacl

(5% century, 17}
1744, an American investor Bemjamin Franklin develops an efficient cast ot
stowe that could be instalied inside a fireplace. 18] One of the carbiest cooking ranges was

design by Anglo-American Benianin Thompson in 1790, Been v Ath these mproved

conking was done primatily over an open flame until the early 1500s.

frow was patented i 1902 by English man George Bodley, Stove, appiience nsed o gonorie

teat. ron stoves fusled by wood and vosl have beop used for hundreds of years o heal

homes anid are stilt popular in some regions as primary heating o siis, Modem gas

sioves are designed speeifically for cooking food) such stoves are also oa

fhe burner valves, which In torn regulate the fow

- and the amount of heat. Apother. larger burner ot insde
fve oven works in the same manner, The oven burmer beats the oven space shove the burnes

hroil fond 10 the smaller space below the burmer, {2, 5

The beating uniis on fop of an glectris range, called clements, cons pe

b

metal tubes that contain inaclaed slectric wires, Pots are placed divectly on 1B

Plectric corrent passes through the wires and genorates teat that radiates out of the heating

10



elements, The different heat setlings are conirolled by either adjusting the

(‘i
P
-
2
Ao
B33
<
s
e
i~
=
pes
P

wires of by using 2 thermosiat Lo turn the current onoand ol a8 necessary. 11 4

Stovves waore doveloped over thousands of years i a mup

of ancient civilivabions,

By 26

3 BC Eevpsians were veing olay and brick ovens to bake bread, Duriog Roman times

ad and northern Burope, people developed earthey

vevare stoves fo fead thedy deellimgs,

<t stoves were used i Ching g early as the Zred contury aD and i Borope ax cardy a8

the 5th century. In 1744 Ameriven inventor Benjamin Franklin developed an 2

%

fromy stovve that could be tsighled

peide g Hreplace, Hven with improved dosigns,

wis done primeity over an open flame until the early 1880 One of the ¢

[OOSR SV SRS S SRS B B 74 T4 WS SURNRY
rapges was designed i the 17908 by

COSE-ITOn vange W

pafentesd in 1807 by Englishomn George Bodley

;\:«

<

ot
>

Cast-iren sioves becarse popidar during the early 1200s soith buprovemsnis

insulation and the development of cosl as an officient fuel The first

wroeduced in the | aned elecivie stoves were Hrst morketed during the 1890

stoves prow i popslarity during the ear 190 ax gas and electnoily booame Wi

b

. During the 20th century alternate home heating methods, meluding contral heating,

by reploced the beating

This left cooking as the stove’s primary function. {2

2.5 IRONSTOVES

e the 187 contury, the st ron stoves appeared. An early exar

iy Franklin w17

siove, a wonrd bumming stove said 1o bave been invented by Bewjan

has o labyrinthine path for hot exbaust gases to escape. This allows heat to enter the rmom

11




ad of going up the chimney, The Franklin siove was however des

135 fay heating not

sookimg,

Benjamin Thempson in the 197 contury was among the st 1o pres

non kichen stove, Bt is Rumibord siove used on Hre t

s that they could be heated from the sid

heat individually for cach hole. His stove

Srgs Caploon o o

ars until the technology bad teen refined and the sivg

dounestic use.

13 ".'.,

w0 was a rmuch more ooy apat iron stove, patented in the L

becane a buge commercial success with some 0000 unils 8o

Forepe, simular desipgn also appesred @ the In the followmyg vowrs, these sioves

ed into varttable cooking machines with the water,

The originally open boles into which the pots were hung were anw covered with

cimcgnirie ron rings on which the pois were placed. Depending on the amount of the how

3 k; UPIU S U R
ded. one could rermove the inner rings. 17

2.6 GAS AND ELECTRIC STOVES

5 stove was developedin the 1820z,

oven was iniegrated inte the base and the size yeduced to £f in better »

3

35, producers stated to enamel thely pas stores for

wen Turnitore. In the 14

R

A bighe-ond gas siove called the AGA eooker was invenied m

e

winner Lrustal Dal /

A28 # s eonsider 1o be the most effectve and design thus a moest

nt afler i the kitehen, The AGA and similar products such as the |

2

R




some examples of always op-stoves which oo saly fnwrn fuel oven when o

being been perfonmed,

I 1880s, the clecirical stove weore made, which had a slow start, pantdy

unstable fechnology and partly because fiest oities and town nead to be electrified. By

gas stove especially in domestie ntchens [7]

NS DR VSO B SO PRI S Rae v sagt gy gepme s s v
o \5%‘.’;2,2{,3(, SIOYO ‘-.,kg HHGEY 385 40 s't-i(?}f?"-:(‘ Ty SOV i§ RO 7\&&2, PRutisEtt

5

saedd resistor heating cotls whi

Phough the webnology is slowly fading into obsolescence, oo

best durabibity oot of ol eleetric cool top implementations.

eramic has a very fow

I the 19708, glass coramic cook tops, staned o appoar
hea combustion coafficient, but lot infrared radiaiion pass very well,

3

shysion

avnps are used in heating elements, Beoause of the

ai quicker, there is loss heat afler, and only the plate o heats up

anains cool, Also these cook w

s have @ osmooth surface and are thus easier o

clean, but they only work with 06 bottomed cook ware and are markedly move exponsive,
: ) i

A thivd technology developed first for professional bitchens, but sday

market  are  induciion stoves. These

b

~ H K 4 M i P
wduction and thus require pols amd pang el

tnduniion stoves also often have o glass ;arwnia suriace. {8, 3




Advantages of elecivie oven/cooker

Plectric heat is one of the wost common tvpes of heating

i

4

where natural gos (propane} is not avatlable or prachioal |

souree of heat, Whether it is through a contral systeny or space henter,

s bent tn umed ol over the workd,

The advaplages of clecliic heal are numerous, thimph  thers

disadvantages. However, Tor many the T

profer o e clecivie heat over oth ffszz“ wheney

includes:

AN ALA

Plectric heal may represent the most efficient and econonmcal form of heating m

Hability, nesrly every place in e werld has the Infrastructurs 1o de

st e ackfittonsd cost or inve

e
ja]

fent i

electricity, The electrie heat can be provided

strueture. This make i easy choloe, especiatly when heat s peeded very qui

Another advantage je safety, zspecially when heat i3 needed for ceptral heating sysiens

becanse of L cloan noture 15

Sumilar previous works

The evoloiion of wechnology is a continuous phenomenon. &3

ing their work, new prodaect

ting ongs are being modiiat 3

s oand construction of mivrocontrolier based thwe and 2 sure contraiied

- and oven 15 not the first of s kind and ety not bo the last B8

heewever an improventnd epon previous works carried out i was the mitatons of those

wirks that was worked gpon 1o produoce this deviee,

14




I

o no mention was made to ey ool

a1

O i) the devices mention aboy

4 elecirio oven an

t

the essence of microcontrotler based tme aml lomperaiore

that gives us comdort with hittle oy

fay Hile, we seems 1o Jook out for thi

e

o control bt you sl have

sent already provide temnpe

hed most eguirene

woking. With this devies., that is not the wnse

around fo monttor what vou sre baking or ¢

siress atias

inne, {nge vou

gL

don’t have 1o 1 down ontil what vou intend to cook ot b
£ Wi CRE conveniently g0 i gitain 1o other

the fime

v power down wi

automaiion

15




CHAPTER THHEE
DESIGH REVIEW
This project is s mwicroconiroller based design and construction of thme and

femperature programnable elecine oven and coolier, i is butltfdesign around the under b

subs Bysiorog,
S« Vol power supply,

SARS eraperatire sensor.

8- B ADRCOR04 analogue-to-digisl converter,

8- Bt Admel 89031 systeny miprovonirotier,

4~ Pnght T-gegment comimon anode ;;‘f;ﬁiéiipiﬁ‘x display

GV, A Helay,

Shuft Register (74HHCTS

L1 POWERBUPPLY

The block diagram of the design is as shown below for analysis purpose,

1%




» DO supply | ;
| osowrcs - Py § ’
: e pn A, |

""" —a Display ;

¥ ATRAEL
Heating Sensor 83051

&
ki

ADC
é Comvert

LS
i

Fig 3.1 The svsiem blook diagram
A Sevolt regulaed DO supply voliage i roguired by the element for operation, Ths

sodderived from s B2y, 054 step down transformer, o Dl wave heidee

G405 voltage regulaior, The low vollage AT was vonverted to

amphitude piven by the relation:

The D voltage was mwvi wning by g capaction, whose capaciiance value 15 deduesd b i




Yhe load curent was compuied from the sumpetion of the owvent dening of the vanous

Atmed Bsd

s determined by the minimun regulaor mput

H

Y for a5V regulated output, iz 15,5 peak o peak DC vobt

iy equation {11
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The value of the capasitance obtined ahove, is the

vadue reguire for

, the value was inoreasod 10 4 High, o

ey




repulated system vollag - aupply, 2 7BO3 Sovelt, Toampors segulator sas place in the potential

7

path, The 780573 sutput was regulated down to +5Y and smpothens by 224

voltage dips during relay o onand & off.
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L.M35 precision centigrade femperallive seaser
L 35 e an integrated ohroull tlomperalure Soscr, i i reguite in this ciroult for the
conversion of nop-electrical, physical guantity {temperatte} io an elegtrioal guanlity

alaged, It has an oufpy that i ralibrated in degree Ceolsiug, with an outpel voliage gradient

of Hm ¥/°C, The LM 3% seusor was chosen beoanss 8 go

thermocouples and doos not requine amplifieation of the oulput voltage; HCan e

s o thermistor. It has an operational femperalure spa o £

jemperainre Mo 8o

asive temperaturg) The dovies was

fo 18070 ki, {With proper scale H on measire ey
of

merfaved with an analngue-lo-digital copveriet w hich effeots the conversion

apalopue sensor oulprl witage to digital values. The sensor has an operational supply

vobtage of 4¥-30Y, less than a0uA md doss pot reguing trimping. The devies is powes bvy




the 5Y system supplyl the oulpul was fittored by a 220u¥ capaciior b
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and comveried to g

1; b by th secneetoern Foo dieviial munpeniee
dial values by the ADC D804 anadug to digilal conve
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Fig 1.3 L3S Temperatyre

3.3 An 8-bit ADCDS04 analogues to digital converter

Ansiogue signal are very cormmin ipaits 1o embedded systems. niost transducers sl

such as wgaperalye, prossure, velocisy, oned hmmidity are avalogue

o
e
e
-
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s,
o
el
&~
<
-
Sea
~
&%

seed 10 convert this analog signal into Hs 2y fvalent

snicrseniolier con read, Commonly used ADU device i3 the ADCRM

ipternal clock werator 1o delermine the conversion time of the ADC
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smined by conpeciing ¥t pios ¥ and 4 1o o gesision capaciior net work os showy i

% the elatinnsiip bepeeen thime and frequency i3
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sure al the dala hoes,

g

-




ARvaliy

The data out is evalnpted using the relation;
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3.4 Shift Register (741C156)

For storsge of user seifings, an Blecirically Brasable Progrommable Read Ondy

g%i’{\‘ )g WWAS

5
o
et
e
e
g

Memory (REPROM) was incorpomied o the des

s Phibips™ 120 bus

P37 and PAG, gy the SDA aad DUL inputioutput pin a5 specitied i tho

CYRPOrITe SO,

woiticatinn, The memory device was wsed 1o hold the U and ton

woof conirolling the cooker/oven without abwayy having to

provides an 2asy men

inte variable sfter a power osiage, The settings are recalled from memory and stored in

ERRS2N
231




seitings are stored in the BEPFROM device a5 BOD values, both tune an 3l

s, The sysiom

wach { from BUG-9 The setting

pome
)
=
_f.,

o

Corature seitings necupy 3

tegd and seritien

U & TRRUUPE- i 0 SO UL DIRPRRREE 3 20
sofiwars viekding maximum

HEROTY.

e was implevsemed i solbe

- M

srdware port, This involves sphetatial sofvware nverhead

achieves the objpetive.

The deviee was configured for vens ab address (0001, and for wale at

vt addres sy wos need as the enliye memory amay couid be

aiy Bbid add

3.5 CTHE MICROCONTROLLER Umir

For coordination and generation of the pecessary v control signal

was embedded into the design, The controfier was mn 2t LMz clock source deteroined b

1 botween pin 18 and 190 insernally, the machine vuns on a § Mz ey

e nderfacing between oiber system clements i3 a3 showr below,
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Fig 3.5 Microcontroller vt
The controtler was programned 1o execute the fltowing oo

fienerate temperature reading through ADO paraliel n, serial out (PO

{opvern the aeven sogmoent disg

o

Compars the preset tine and jemperature values with the m

o

erment preset tune. D messured

SALI LN

presed fnperature, off AL power supply 10

Yt *

Sean the key buttons for user programining. The keypa

sebect one of any posstble user gotions depending ©

s

inables a display of the measured temperature and olap

g
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N

HEY: - Dnghles progransning of the system/aser hundredih value of either the

temperating Of Lune.
. Finables o save of preset time and emperature o amory.
1o - Enabies o sequential recall of the differoat vaer prosel e LIRS,

o delete of any destred preset {in cuse ol memoTy il or ethopwise )
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START, - Tars 0N the AL power 1t time & nd eroperabure sel

ST - Maneally tures OFF AC power.

The microceniroier was interfaced with 2 256-byre 24000 clectrically
progranuuable read only memery (RO The device was ipler Aa ed with P2 and P22 over

which the fow-level 120 communication protocel was implementod. User setlings ware

:

weritten tofvead from the 24002 as recuired, The microcontrelior also yghiiplexed 2 4- dight
£

seven sepment display over port U (PO and port 2P

/

A muitiplexed

Pear 1013GE PHP dovers wore ol %*zc& for controlling the
frequency of shout 100Hz was mpion sented i the display redraw routine for 4 fHeker-fren

display. The microconimlle alsn drove a 6V, 10A change over relay thiough 2 PR doiver

interfaced to P3




36 4049 PORYT EXPANDER

Sy Bhat seviad-in parailel-ont deviee was used for port expansion. |

the serial data stream Tor the display segment vig pin 2.2 and 2.3

vespzotively, the devicee was used 10 Inderface with the display a3 shown inshe figine

Herial o paralie! oot configoration

<

refresh rate of ahont 200 Hy using sofb

The display was multiplesed gt o display

sven sepment binary pattern was shifted sertally into the expander, T

Hining.

paraiiel out eight cugpuis ierfaced with the R-pins of the common anods display through the

I , % M ) PR it IR S SN cenpren 1yt wyosed ivioe $ '3'./:\
digits were conirolied by 4 PP drivers. Ourrent lmitling rosistorns were nol used dug fo ihe

internal pot resistors, {12




The masiram LED segrood fumont was programmed B

ansisgtors, For a
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Where npow
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of 32ima.
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evatuaied using the

- the base resistors of L
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elation belo

v

H

$iov

v through ench

current {4}

. When a

The HHSOR deviee is mated g b of Pahn A and

’
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17 FOUR (43-DIGIT DISPLAY

for o hamannaching interface (HML 2 4edigit, T-segmoent display was sed. The

uitiplexed o redoce fopt/outpul ping required to humface e differ

segmends 1o the niorpcontrotier The individual digits posillons were controtied by fow

ansistors as shoewn i figure 3.6,

Fipnre 1.6 multiplexed d-dight, T-sopment COMMON anode display.

B

L34 was PMP pansisior part A101S

Transiainy O




ity CONSE

Drisptay mwit

orr

P Tupng off all gl deivers (01 A3y
Lot ol . ;

}i . -".;?;,-"';"ie‘;; "i;: i‘ vy

cof posiiing

1 Turning on the PRE driver asseciaied with the displa;

v for persistence to forward-Dias sepments

2 driver seleoted in step (V) and repeating the seguence oy step iy for
paltiplex display, the refrush rale for the whole display must be greater than {Siwd s DU

i chspday reguires (nx I A o purrent 10 opiy

wimmately produce the same

olo none anudtiplexed di

dghiness as il i owere a A TAT

cocnrdd current of 10mA, the peak pulsed urrent per &0

i TRAGMAT

The current draw per dight s

were atzed in handle this curront even im:z.;;;h She 1001 503R s yated for 130mA by

3.

fely withsiand a pulse current up io dx I max, The individust diver mo de b shoom below
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=0 43m A

5CiR has g quotient gain of 100

3
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ity
~
-

4.7

D g.hid

ri-dx LR

The value was reduced 1o 2K @ as it did no viokate theZ0mA maximum I oy
cuoterd for LEDs

1.8 RELAY AND RELAY DRIVER

To ynake apd hresk the AC current through the foad

. R

ating current 15 required. A 5V, 104 selay was selected, (14 The e

1019 PNP deiver over P31

et
SR




Figure 3.8 Belay driver connechions.

P

e

s base resistance for the transistor was caleulated as shown previousiy, A I

diede was placed across the relay ool to sbsorh inductive havklash penerated by the decaving
evems through the cotl when H s tum offl
31 USERINPUT REYS

Nine kevs interfaced with the microcontrobler provided user inputs, These Reys

enabled various system pararneters o be set up. They are designated s 51-89, with the

mi Provides a view of the system countdown timer
B Toggle the display botween ey and lomperatne

X Fhamdred Koy

T
LA
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63
ey
s
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e
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e
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48 Stop ey
KEY DEFINATION

rabemn C{}‘z,!i%iizﬂ's‘z"i} fimer value i5

%1 When this ey is held is held down, the s

displaved. Releasing it returns the display to the fault emperatyry viewing mode,

§7 Holding this key down, enables the preset iy he altored using the hundred
and it keys.

S, 54, and 53 Fhis are e humdred. tens and pnit koys nsed to adist the time and
temperature value over the antive T-segmert display BUD values.

S This bs the store key that helps to stors the preset vahaes for Hmes and lomperature
i the register.

57: Recatls (reloadsy the preset v abyes fo the RAM.

e




CHAPTER FOUR
TEST, HESULT AND DISCURRION
4.3 TESTING

2

{as i was carnied oul in modudes)

Having impdeomented the de

ersnre that the constractio

thy o the design, The vanous wsls w

o as fokin

4.1, POWER BUPPLY TEST
The vartons jests carmied out under the power supply test include conlinuily fosy

polarity test and short-cirouit test. The power supply was disconneciod o the arouti and

dput measured using a mulimeter, , o ensure 2 siowly B3V Wi
5ol o

supply sl disconnecied, o test on the overall clreat was varried out Lo onsurs that no sh

Y

cirouit i present anywhers especially, between adiacent 10 pins. The pover supply w

compecied back o the oirouit,

A pedariiy fost was carvied ol to onsure that 2l femmnals mavked Yeo o Y are on

Suah
-

e
~

.

oy
e
Ny
own

and thet abl ferminals marked 3oare on the OV

IRYWET S ;“us

417 SEMSOR TEST

A test was carried o o ensure that the LM 3sensor 5 in good comdition and sh

be sbic to sense chapges in the tempersiore of the oven and cooksr units, The sensor was
brought very closg o the beoting element of the cocker, and the display unit shows the

¥

wnperatiwe of the savironment wikeh vanges betwesn 297 Uand 2

nowered and fromn the display the temperaiure was ohserved to be rising

33




§oback to 3300 was the cooker

The dovies was then powsy down and the tamperatore it

ey
o

graduatly cools off,
4,13 BEVICETEST

The mverall behavior of the device was then tegied

o

he sirouit was powered and
certain prest values wore choosing for both time and temperature, [ wes discovered that as

sonn a3 the Hmer coonidown, the relay switeh ¢

i of my protect, A power swiich provided for diveet U0 and OFF was also tested whe

>

3]
<
m.

3
Isan

oo was running, the off switch was ;"szc:»*sm and the system evennually stop working.
43 RESULTS OBTAINED
Por each individual feat carried out, 2 reself was obtained and I8 erhined below:

B

4.2.3 POWERBUPPLY

The vollage measred ab the ouiput of the power supply was found to be S
though i occasionally falls to 499V o vses io 501V, The short-ciroull test reveals that no

sy terminals of different potentials are shept-cireaited togethar and hat no two legs of an i
are brideed. From the polarity o8, i1 was iuumﬁ that aif terminals marked Yoo or +V are on
+5% potential while terminals marked - or MDY are on OV polential,
4.2.2 SEMSOR

The test carried out on the sensor confirms that the sensor is ready for use in the
device,
4,23 BEVIEL

The sverall hehavior of the devies was testzd and P Shmulation st was carrled out on

ihe written code, The code was debugged and s sisudated approprintely. This was done using




A sipmdations and debag sre oapried oul

v by aeompatible SYAYIIIEIE

o
..)
ey
-
(=
{""

4.3 DISCUSSION OF RESULTS

The implication of she varieus resulis obigined is explained thus

431 POWER SUPPLY

Hags meased gt the oulput of the power supply, swhinh was

Falls 1y 4.09Y or rises to SO0V indiontes that the ciroui s

B prwered DY D Pl

by 10 asuslly malfunction swhen their blasing voltage flustoales © OO

when ripples are present. Thus from fhye PETSY

to perfonm optmatly and function prop: werly e i

aypply thel contain no ripples (a pure de vobiaped and does vl Huoluates (o

of rises 1o 501 Yoocasions! Spotnation which is

sorformmnce of apy Bl prose

Al
(¥




{CHAPTER FIVE
COMNCLUSION AND RECOMMEMNDATION

5.1 CONCLUSION

The besic design of g mivoo fmi‘f«,i‘i‘” based time and temperatige controlie

and cven 15 the same with the sher slocirical cooker ard oven common found i the

market but with g Hitde modification, The oser {1k endly nature of this device i3 whal

i

the differsnce. Therefore, from ihe vosults obtained, it can be con cluded that the alm ©

hepn racticatly and theoretically achieved,
X E -

52 RECOMMENDATIONS

Py

Tuis devies 13 recomnmended for every home 1o avoid the risk thal 19 asson faiod wiih

dhe convantonal oven ansd cocker, singe i can out off the supply as soon as the pre-sat tire

elapses. Putus work 1o be done in this ares can alsn in CoOporatd and alarm system that will

nodify the user, the ¢ cooking provess bas been conciuded.
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APPEMBIX O
BILL OF QUANTITY

LM

Component

.&E?

Price (M)

Amunnd {’%;

1] 222 former i 3650 3

2 1 1MAGB] Diodes B P4 2 B

3 '?giﬁ}‘i Yolinge rogulator ' ] iy 7w
4 ¥ Q*Qd&”“‘ 2 150 00
5 13* ifzmg* 3 1280 1200

4 : 1 1500 1500 |
7 jater 1000 WG

i
) ‘3 if' F’f'u'
Z‘nzwwmimi ey

PAEEN

2000

1
3 { ﬁvii}«i Port Expande 1 333 £10
10 | seven Segment-Com Anods 4 200 200
11 | Eleciromagnetic Relay 1 333 400
12 Tronsistors 2 40 pIEY

GRIIS Prp
Togels Swtiches

W

20

14

1% | Casing 10006 &

16 I Q;fs;:keff: 4 33 126
17 rysial Cseilianor E 150 150
18 | 4 "&;";amw«a _____ 4 50 23
18 ¢ Transporiation 20303 20
20 ioﬁvubﬁrﬂw 4060 30000

Yartable Resistor

54

B
R

22 ¢ Miseelaneous 2500 2500
Total ATERS




