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ABSTRALTY

This project was the desipn and construction of o Computer ~ Asded
Asomatic Switch, which is 2 dovice thal s capable of switching op angd off of
electronic appliances,
The appliance of top ~ down design approach was wsed, The system was
broken down into simpler functioaal blocke, MEL deviees wed in the
implementation of the system design were used in functional block elements,
and therefore vo omphasis was lad on thelr internal cirouitries but rathey on
how they function as g whole the processing power of computer was also
wiitizedd iy converting the binary wseiputs of the analog — to -~ digital convertes
o decimal, graduating the reading of the instrument and Doally to send
cortrol sipnal to extornal peripherals appropristely.
The successful practical implementation of the project involved careful plan
and layout of the cirouit components sush that troubleshooting and repair can

carried out without rmoeh disruption to the cirouwlt aromgement.
frr ordder 1o obtain higher degree of svouracy, o hineay lemperatine o integrated

~

chrouit (10} was usesd nstead of the non- Hincar thermistor
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CHAVTER ONE
GEMERAL INTRODUUTION

1.0 INTRODUCOTION

Automation, system of desipned 1o oxlend the capacity of machines o
porform coviain task formorly done by human and to contrel seguence of
operation witheut human intervention. The fenm automabon hes also been
weed o desoribe non manubcturing systom i which  programmed  or
atomatic devises can pporate dependently or near indepongdently of human
congrol, In the Held of conununicaiions, avistion, aprouliure for cxample
devices a3 automated puilance, sudomatico incubstor and ool are used o
perform  various  operption much faster and  sccwsate than oould be
aocomplished by haman being, In spite of this, CAAN has been design to help
control devives in order to regulnte thelr tomperasture, Hpht infensity and

switching of devices base on tinely pugrpose.
bt -

i
T
o

Temperature s a measure of the sverage Kinelic energy of molecules, T
concept of tomperature stems from the idea of measuring relative hotress and
coldness.

Light is electromagnetic radiation with wavelength capable of causing the

sensation of ohisct




There are condilions a2 home, hospital, offices, industees and Isborainries
when the knowledge of these guanitities becomex 3o important than can be
pver looked, Tomperature and bight plavs an importand past in determining the
condition my which living things can survive, For example, an incubator must
be within g very narrew range of lemperatre 1o keep promaturely bom or
wsuatly weak ohild wonm, Therefore there oxist g ogrest need o design
instrumente thad can help g opront eoxent i measunng sl meiolaining the
winperatipe,

Computer Alded Autoamatic switch s one of the devices that oan be used in
doing these effectively. The advantages of UAAR are ton numerous than what
san e exhausted n this report

The principle of modular desipn using diserete components and medium seale

ttegration (MR itegrated circult {1807 was adopted m butlding the CAAS.




1.8 LITERATURE BEVIEW

The phepomenon of tomperature 3 patural to human beings as ong of
the Sawlomonial senses, but i was realived as early as the thne of Halies
{16107 that for soleniific purposs the human skin s not sufficlently acourate
g% g thermometer, The draw backs of this crude thermesmeter are thal corlain
amount of heat most be wansforred W the shin before the sensation iz felt and
only a limited range of tompersture between those that numd and those thet
bawn the skin, can be measured {The Mew Hustrated science and ivention
Ernoyelopedia Yol 21 1987

The carliost tomperate indicators wore aude just belore 1600 by Dalifeo

2]

amd others, the nportand step of attaching seale 1o make 3 tharmometer wa
taken by Somorin ten vears later. These carly istruments were essentially
baromneters using water n the tube, and so they respond o changes i
prossure as owell as temperature. By 654 the Gramd dhebe of Tuskany,
Ferdiumd H, had wvented the funitliar sealed glass whe thenmometer with
the fluid contained in g buth In the basic patiern of all Houbd-in -~ plass
thermometers, the foid being used was contained inoa plass tube with a
marrow fubs or capitbry. The principle on which they work was that the

volume of the bBguid inoresses with ity teifperstiure, Temperature can be

it




weasired on any of the fillowing soales, Kelvin or Absolute scale, Fahrenheit
seale, Celstus or Centigrade Beale and Ranking seale.
{the Mew Hlustrated Solence an Invention Baowlopedia Yol21 1987
Light s an bostrienert for omeasuring Heht etersity,  omination, or

hadronce. Light meters used in photography to determinge proper camers
selling are called exposure meters, The first light meter was sctinometer
{devised by JBF Sofed in 1840) with these mstruments, Camera cxposur
was monttored by measuring the thne ¥ took for o photosensitive paper o
darken R o stmdand el Dstinction light melos (OF A, 18443 have
been used o observe the scene being photopraphed through 2 wedge of
gradunted density and 1o note the step throuph which the scene detalls
remsined just visthle, Faposure photometor (0 F Tavlor, 1565 hax boen used
o compare 2 target Homdnated by a standard hight source with another target
Hhuminated by the scene {The Encyelopedia American vol 17 19830

Rlost Hpht melers now are photoclectric nsiraments with photoveltaic or
photoconductive el as the beht sensitive element. The photovoliaic oell
pypically as selenium voll, generaws an cleetric current whoer light falls on the
cell, The pholoconductive cell, typlcally # cadmivm sulfide {Ud58) cefi, »

hattery provides a current through the vell, and this current increases as the

‘.
e




Hpht atenety on the cell norcases, {The Hroyolopedia American Vol
P98y
1.3 PROJECT ORIECTIVE AND MOTIVATION

The desipn and construction of the compiter-Alded Automatic switeh
was meant fo achieve various objectives, Dunng the course of study w the
department of Electrical and Computer Enginerring, various courses had been
paught, such a3 Plectrondes, Control theory and Microcomputer Hardware
programming, This project involves the application of all the fundamental
Wless and principles that had been aogred.
During the period of studies, students went through ots of practical classes
where they maske use of differemt electical component such as light
dependent resistors, thermistor, resistors, capacitors, diodes, transformers,
fimes and integrated  olrouits, which were used together with others
imstruments to build different clreuits Bke half wave rectifier cirouit, full wave
rectifier cirouit | house wiring and so on. Hence, the objective of the project
i o use the kaowledpe avquired to design and vonstrunt o more complex

cirpnit that van use in the spoiely,




L4 PROJECT OUTLINE

The CAAR is an essertisl apphiance that van be used to switch any
appliance in the house, office or anywhere with or without the effort of human
being base on the setting on the computer,
This thests cuthnes the design provedures, shills and technigues invelved in
the desipn, combruction and tosting of the {4 A%,
Chapter one provides the general mireduction 1 the projert as » whole) #
pives first hand desoription of the project. The chapler also introduce CAANR
Hroersture reviow and the objoctives, which the projoect is meand 1o achigve,
Chapiey two discssses the steps nvolved in the system design. B gives
information about the operating principle of te CAAS and diflerent modules
that mabke up the TAAR
Chapter three covers the detail wvelved in the comstruetion and testing of the
prosiect, Boexplains how various components were seidered on the Vero board
st how the devices were tested, 1t also pives the troubleshooting and the
result obtained at the end of the object
Lastly, chapter four contain the conclusion obtained and recommendation

{} TR,

&




CHAPTER TWO

SYSTEM ANALYSIS AND DESGIN

13 PRINCIPLES OF OPERATION CAAS

The {"AAS makes use of clectrical transducers {light - dependence
sesistor (LMY and o temperature sensor} o ooavert the gquantities of wierest
{Bght ivensity and tomperatwe) 1o elecirical signal. The electrival sigral
(voltaze) B supplied to the nput of an ADU via o masttiplexer. The ADU
converts the analog signal to u dighal signal. The digital output of the A 18
fod 1oy the microprocessor oy the micrnepmpster through the Inputfoutput (143}
port, with the aid of o well structured control prograss written in Visual Basi
she data would be read and oorrespondiog wemperaiure oF gl intensit

would be displayed om the monitor appropriately.

The contrel program s also wed 1o con ol vartous appliance connected o

{*AAS based on the wser sotting.
The npuds of the rultiplexer are ohiained from g voltage divider cireuit and a

temperature sensor. The voltage divider ciremt contains pne senser and a

A p S Sew $3 ~
fmed resistor ms shyew in fig 2.1

"
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The resistance of Beht depondent resisior and the temperature sensor deorsase
as the Hght fenzity and temperature norease respectively, When the light
itensity increases, the current i fg2-1 ncreases angd therefore the voliage
drop (V) avross the LDR inorenses. Iy this project LMIS teoperatues sensor
W was used beosuse i has s linear relation botween the temperature sensed
ard putput voltage or oulput carrent

The mudiipleser select either of the twe sensors base oo the signal or binary
fputs at its select pins wd sending the comresponding vollage 1o the ADC.

When the LDE iz seleoted, the vollage avross i resistange whieh s

sn

proportional to the ight intensily, 13 nput to the AL and the vorresponding
decimal value s displayed on the monitor, the contrel program now make
comparizon between the inputted voltage which has been convert 1o s
corresponding Hpht fetensity in g™ B compare with the user setting, if there

is any variation the program either switches on or switches off the applisace

ponpectod to the control pins.




Also this applies to the temperatire sensor, when iUs select ed the voltage 3
send intn ADR and the corresponding decimal value b displayed on the

morstor afier 3t has been converied back to Celsius by the coptrol program.

‘The control program also compare the converted tenperature which s now in
Celsi with the user selting, and i there s any varialion in the lemperature,
the contrel program either switches on or swils hes off the appliance
gonnecied to the control pins.

The apphiances are connected fo the control pins through some exiernal
cirouits within the TAAN

3.2 THE CONCEPT OF TRANSDUCER

Measurement by direct comparison with reference standard having the

b

care characteristic as those of the guantity meased are palled dirpet

measurement, bl st measurements yiehl resull inmore ingdirect way.

They are based on the knowledge of the setationship between the guantity 10
be measured and the resporse of the measuring instrument of system
wfluenced by i

The Instrument sockty of Ameriea (I5A} defies g transducer as a devies,

which provides a usable oulpul i msponse o 8 spec cified measured. The

measuranl fs a physical quaniity, property of ¢ condition, which is measured.

G




The output iz elecirieal quamity produced by ihe transducer which 5 2
function of the applicd measuraml

A transducer can also be defines as a devices that is able to comvrt one form
of enprgy it another. Since what is reguired B electrical sipgnal, the

sransducers of speciBic nterest are those thatl can convert Heht intensity and
i ¥

terperatire which are physical quentities into their equivalent electrioal

220 TEMPERATURE BENMMK

The temperature sensor used in CAAL s LMD temperate sensor
O The EMIS series are precision integrated-cirosit iommporalure Sensirs,
whose sitpat voltage B Brearly propertoens! o the Celshs {Centigrade)

b3
%

remperate, The LM35 thus has an advantage over lnewr wemperalur
sensurs calibrated in degrees Kelvin, as the user s not required to subtract a
large constant voltage from s output to obisin convenient { ‘entigrade soabing,
The LM35 does not require any extemnal calibration or trimming to provide

14 i

typical scewracies of 4174 degrees O st room temperature angd 4/~

y

\«J
oy
Eey

degrees U over g full <55 1o +150 degrees U lomperature mange. The LRMIS iz
ruted to operale over 4 53 degrees to HIB0 depress £ lomperalurg rangs,

white the IAMI5C is rated for a -40 degrees to 4110 degress € range {10

Bt




degrees with dmproved acouracy)  The snespsulation B s plastic TO92

packape, connention details given helow,

¥y {4 10 MY

Basic Contigrade Temporature Sensor

227 LIGHT- DEPENDENT RESISTOR (LD

Light — depemdert reststor is polverysialiine film o bulk single orvsial
muterinl which contained between two conductive electrodes, act as light
sensitive rexistor whose resistance decrease as moident Homingtion increase,
Cadminm Sulphide (CdR) and CUadimium Relenide (CdBe) ame the most
populyr because of thelr spectral response, which peaks i the visible Hght
repion |

These cells are not eloctrically self pererating, however, g battory or power

supiply modubar st be emploved 1o supply vurrent through the




23 THE ANALOG-TO-DICITAL CONYERTER

An amsbog- o~ dipiial converter i roguired to convert the anslog
signals Foan the sensors to digital equtvalent, The ADC 0804, which & an &
it analop — 1o - digital converter 10, was vsed inthis project. The ADC G804
g CMOR 8§ - b, sevccssive approximation A/D converter which use a
modificd potentiomeiric adder and are desipned to operate with the B080A
contred bus via three state outpuis, This converier appears 1o the processoy a8

memory localion or YO ports and hence o biterfacing logie s reguired,
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Figd Ga ADU 0804 A/D COMYVERTE

3

I PN DHAGRAM

H

The name and function of vach phy on the ADC 0804 1O are shown in the

table below,

Pin No

iy

SepuOntput

S

- ingnd

Dlesoription

Chip select live rom uP control

s

fnput

Write Hne rom ub controd

- Input

Write Hine from g controd

Irput

P Clock

{ustput

Interrupt fne

i

Asalug

viritage {posilive input}

g

- Analog

vorltage {negative npul)

4

i

Alernate voliage

reforpme (4}

1y N

Prower

Dhgital ground

e




i 1382 {hipndd

P12 DR, {siput

13 DR Output {data ;‘aiigmi

4 {383, b | D3at output

15 33, {hupn B ) 7 orpu

16 D8, Crutpd Drata ongtput

i7 1313, {hatpust Phata oulpd

P8 BRI Output LS [iata ot it

{ extornal resistor for clock

£ 0N

24 YVoodrely | Power Pasitive of 5V powser sopply and

privvary reference voliage,

Table 2.1 ADC G804 A converter B Pin Label ad Punction

The ADHD 0804 has binary cutputs, and feutures a short conversion time of
endy HI0pNs, s inputs and outputs are both UMOS and TTL compatible. It
has an on chip clock generator, The on-chip genorator does need two extornal
components {resistor and capaciior} to operate. The ADC 004 10 operales
on g standard +5Y D0 power supply and con enoeode input ansloy voltage
%

rangging from § to 3W bt 1 s possible W scale the nput 1o any smaller range,




st retainiog the Gl 8 bl resoludion, This i achioved by programming pin 9
with a referenve voltage cqual to half the nput voltage range. For the purpose
of this project, the AL is soaled o have anslopoe voltage of 278Y. As 2

reault of this a voltage equal to LISV was established ol pin 9, by means of a

potential divider,

A tow — 1o - high marsition of the clodk signal af the Q%%g:zgzz start the AL

conversion process. When the conversion is finished, the binary output 3

urdnted, and the INTR ouipat emite a negative pulse, The AU 0804 can

periorm about S000 1o 10000 conversions per second, The conversion rate of
the A Is bigh because # uses successive- approximation technique in the

CORVErRIoN process.

For example, if the digital output veltage is In this bieary bit 801110102, the

W% character s decimal 3 and the LS character s decimat 14, so

Ve (MR LEY Ve

i 156




230 A RESOLUTION
The rescdution of an A/ comverter is Cgiven as the mumber of bits a

output fir & binary ~ lype uiit, For dechmal « output AZD converter {used in

“'?

DM}, the resolution s ghven s the nunber of the readout {sueh as 3.9 o
4.5} Typical ALY converters with binary cutpitt have resoludion of 4, 6, 8, 18,

12, 14 and 16 bis,

The sight errors that ocour due 1o the use of diserete binary steps to represent
a continuous analog voltapes called quantizing errors. For instance, each stop
o 4 bit AD converter would be one - fifleenth (2% 1=13) of the input
vedtape, This would be a reselution of 6.7 percent (1/15%100=6.7%)

Therglore 3 16 bit A/D converter s more “acowrate” than a 4- bit beoause i

divides the input or reference woltage nto smaller discrete siep,
232 ADC ACCURALY

The resodution of an A comverter can be thought of sz the inherept
“digital” error due o the discrete stops available gt the output of the 1.
Another source of crror in A converter might be the resistor nevwork, The
overall precision of the A/D converter in called the acomracy of the A/D

gorverter 1,



The scouracy of an A/ converter 10 with hinar

paptd

¢y oulpad ranges from 4 0.5 o
2 USHE The securavy of un AV converter 10 with dechnal oulpat mipht

range from .01 o0 .05 poroent

233 ADC CONVERSON TIME

The conversion tme i another importanst specification of an A/D
converter, s the tme o take for the 1C 1o convert the analog input voltage
10 hinary {or decimall data cutputs, Typloally comversion times mnges from
.05 10 10000us oy A convertoy 10 with binary output, Conversion Bime

3

for A/D comverters with deoimal ouipusds de somewhot longer and migh

typically be 200 (o d0Gmza,
T4 DATAFLIP - FLOP ANALYSES

Logle chrouits may be clussified inte bwo large categories. The Hrst

i")

group s combinations! logie chouits, which are composed of pates. The

second group is sequential logie cireudt, which wwhude devices called fip ~
figps. Flip - flops are interconnected o form scquential logie cireuit for dats
storape, thning, counting, and soguencing. Flip ~ flops have extremely

}M'

valuable memory characieristios, A flp - fop will “remomber” 5 Ouipuis

even after the inputs are romeseed,

The logic symbol shows two g Inbeled for 13 { for Daw) and ok { for

shock ) Flip - fiops usually bave complomentary output labeled 13 and U {not
04 the > on the ok inpus of the 1 logic symbel denotes that this fip - Hops
transfers data from the input 1o the cutput on the posttive going caiy"i’%&i of the

clock pulse.




The modes of operation for the 1 fip fop are show in the table below, To set
the fhp - fop means 1o foad o 1 at the 1 input and pulsing the ok {clock)
gt one causes sudput U 1o be set e 1 The seoond Hine shows the tlip — flop

bBeing resel. To reselmeans to olear the O vutput to 8 to hold mesns W store

the putput data, When the flip - flop iz iy the hold mode, changes in logic
state gt the duta input will couse no change in the outputs. The hold condition

tlustrates the moemory chamcteristic of the D fHp - fop.

s & bu I register, i al the 8 inputs are set at onee the sulputs will be lopic
f

toandd this appears i paraliel

Mode of Uperation INPLITR OUTPUTS

D (K0 Q

et ‘ i H £

Heuet : {} : {} i

Hold X Py ok Same as betore

€3 Lo Pebigh Hefrredevant

P,
pad




Table 2.4 Mode Truth Tabde for 13 fip - flop

s

For the project work, 1) fip flop employed fir s operation is the Fahetd75

o

which has % dats fopus snd B data cutput. The “pin outs™ of the 12 roglster i3

shown bodow fipl 4

Fig 2.4 OCTAL D -TYPE FLIP - FLOP 74HCT374

A TRANSISTOR CIRCUIT ANALYSIS

A transistor 1 a 3 teomingd deviee available in two Bavors

(g med popl,  with propertes that meet the following rudes for opn

transisions,

13, the eollector must be mure positive than the gimities

i




23 the base - cmitter and base - collector cireuit behave like diedes.
Normally the base - emitter diode is conducting and the base ~ collector

dinde Js roverse blased, Lo the applied diode s in the opposite directory o

3% any ghven transistor bas madmen values of L, L and 'V, that must not e

grcesded.

When all the rules are strictly obeyed, L is roughly proporhonsl (o 4, 2 arud can

b weritlen as

Where By, the current gain is typically abeut 100,
2.5.1 TRANSISTOR SWITLH

in this project work the tansistors were used as g switch, In a

application, in which a small control current epable o much larger current 1o

flow In another circudt is called ransisior switch

The output of the data fip - fop is about 3V, biases the transistor through the

To detormine the value of B, - Ko

2




The putput @ is about 3V and the biases the fran sistar, The current throwigh

the rosistor By - By

PIXEON3)

fising a single transistor fo gwitch the relay was not o2 effective because the

driving curront is fowe, Too current s hitch, Drarlington  transistor

condi mzmm;z; g i,

21 45

(B Rl

Taa
hY

N
v oS -

Fig? 5 Trartinpton Transstor ¢ confipuration.
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With the tramsistor configuration show as shove, the result hehaves fike 2

single travsistor with bota egual o the produst of the bwe transistor botas,

For o Barbnglon tansistor the base - emitter drop is twice normal and
saturation voltage is at least one divde drop. Alzo, the combination fends fo
act ke a rathor slow transistor boonuse O carmot turn off O quickly, This

problos B iaken core of by Inchuding a resistor from base to emitter of Q.

R also provent leakage curvent through Oy form biasing (3 nde condiction, #
values 18 chosen so that 07s leakape current mpoamperes for somll signal
transistors, as much as hondreds of microamps for power fransisiors) produce
fess than 2 diode drop acrss R and so that R doesn’t sink a large proportion

of €373 base current when i bas o diode drop aoross i

Tyvpioal B mieht be g fow hundred ohms b1 g power fransistor Darlington, or g
o x 3 pes bl

fow thousand olans for a small sigee! Darlington,




Fig 2.6 Darlington Transistor sonfipuration,

2.6 BELAY CIRCUIT AMALYSIS

¥ .

Relavs arme dectrically vontrolled switch, In the ususl type which s

used i this project, o cotl pulls in an armeture when sufficient ool crent

o,

The trarsistor oiremt drives the rolay Yoo through the action of the transistor
cireudt the relay is cither onorgized or otherwise, Whenever the relay s
engrgized vontact I8 initiated gt the relay output cwusing the oleotrical

appshiance 1o be turn on,




IPATA ;f—ﬁ?%--ﬁ».,m; -

Figi.

As show in the figurel. 7 above the ciromt need external power supply which
has the culput voltage whivh @& right for controlling the relay( 12V in this
caney, The transistor does the switching of surrent and the diode provents

spikes form the relay voil fonm damaging the computer and the transistor,

Siee coils (solenoids and relay colls) have a large amound of inductanse,

when the carrent s out off they penerate a vory larpe voltage spike.

i




27 RMICROUOMPUTER UNIT

A prcrocomputer i g computor Whose central processing unit {UPL]) 14

comtrueted from just a fow LS (Jarge seale intogrationd cirouits; the O P

)

ship {or chip sot } constitule o HCTOPTOTESRGT,

Micrneompiter 15 required for e rfacing object. 1t house the pa aratiel port
needed For this imerfacing project. The control program {source codey and the

window praphics for the usey are alized with the pHcrocompuier.

An interface generally B3 a shamd eumndary betwoen two or more dovices
which involves sharing information. The parsllel port is essentially for

interfacing projecis.

A PL paraliel port {printer port) o an nexpensive and et powerlul plationm
for hmplementing projests ts denbing with the control of seal world peripheral,
The paratiel port provides pight TTL outpuls Bve imputs and  four bi-
directional leads and it provides o very s Srmply means to use the PO wterrapt
hack of PC as a D type 25 pin female vonneston The {PU paraiie] port B

subdivided into 3 types: The sialus port, the control port, the data port, The
parafiel port is software enhane ed, 50 as to make the dats port i~ directional,

Fach port has s own umgue addresses, Al the ports used in this project. The
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data port has a port adidress of valoe 30 or 378 i hoxadecimal, while the
dectmal equivalent is 75,888 or 632, The status port has address 3BD o379

or 278w hexadechnal or 957 ar i deohmal

Below 5 g diggram Hlustrasting the port address, the pin numbers and the way

the sipnals are arrangod in o repister ke this format,

| Hit &

Bis

3414

Bt

Biitg

Bug

Py

Pin &

Py 7

Pind

Py 5

Pind

Py 3

Pinn 2

Liata 7

Pnga 6

Tiain 5

- iatg 4

Damta 3

iaia 2

Pinta d

Tiatn

Tabde 2,32 Data Port of the Paralled ?m’i
Port Address
e
ERLY
378 BB

632

Table 5.2 Btatus porty of the paralie] pon

o




FTable 6.2 Status ports of the paraiie] port

Bit7 | Bag Hi & Bitd (B3 (BRZ B Bit §

Besd [ Red"d | Rex'd

P il Pin 10 Pin 12 1P i3 iPin s

Busy | Acknowledge | Paper | Select | Error | Nt Pigst ot

it - in piseu used used

Mote: Reg'd mwean reserved

Pogt Aadddress

Hex Dee

K3EiH G5

L
e

A7 BEG

B3
“nad
o

633

N
et
~3




Fabie2 & Conirol Port of the Parallel Port

7

B g

Bit3

Buz

Bt}

- Bub

Res'd

P 16

Pin 14

Pin i

Mt

yysed

Pt

uaed

Pist

s5e0d

kot

ysed

Sefect

prirter

fiitiglized

privder

Wttty

fue

food

Strohe

Address

Q5%

#iH}

634

b




28 SOFTWAHRE DESIGN

The software desipgn aspect of CAAR consists basically of three panig,
The mouse wterface, the graphical imerface and kevboard routine and the
input - output routine. The user interaet with the graphical through the mouse
ard the kevboard, the graphical will thes interface with VO voutine through

the parallel port, The fip below ghves o clear Hlustation of the interaction

E

MOUIRE | GitAnicar

O PARALLEL
PORT

botween the three sections of the program,

The most important of these sections s the VO routine that forms the major
part of the monitor programm i3 desoribed using the Hlow chart below., Figure
,,,

2 8a shows the Bow chart for temperatire and indensity control. Figure 2.8

shorws the flow chart for Hime control
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3.8 POWER SUPPLY UnNDY

The € AAS and ahnost o

31 electronic circuits reguire a direct o
voliage source 1o ;

7y
e
Roed

(1.0)

fx}"i‘

%5 3L

o for aperation. For poriable low power 3y8ten
pay he used. More frequently, a oot wi

fii

ng, batleries

h converts the readily available

o
¥
W

waveform of the power sources to direct voltage of constant amp itude

The cirouit employs i the AC - 1o~ DU conversion i called rechificr, tins
employs one or more disdes, The rectifier is recod

gither sof

9.

d by a transfonmer whieh

o or (mostly) sel down the altemsiing current (AL

supply 0
suit the requirement of the providing clectrical solation hetweon

supply aod the rest of the cirouit

. Filter 33 required to renwnve the Huctustion
{oalled npples) pres

nt in the outpul voliage supplied by the restiber. Since

the iput voltage is not reguloted, thes a voltage regulaior 1y used (0 Gvoroeme

this drawhback, The block

diggram of HBpd. 8o Hhetrales the stages of the
supply.

Transformey e , P
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Fips 9 Block Disgram of the Powey Supply U in.

b

2.9.1 THE TRAMSFORMER

5

The first stage of a power supply 1 the transformation stage, the transfoomer
ateps dow the input AC voltage fo the desired level. 1t also isolates the load

from the AL power supply

The physical basis of a tronsformet 15 2 mastunl srluctanoe betwesn 1wo
wult Bnked by a consnon magnetie oo B consists of two nelugive the

coils, which are olectrically separated bt magnetically linked. The coll

y

connected o the AL sourse te called the primary (nput} of the transformer
and the other side iz called secondary (output) of the transformer. The ratie of
the primary veltage Vo, o that of the of the secondary voltageV,, is directly
rrsportional to the mtio of the manber of turns in the prioary winding g, and

the pumber of fueng i the secondary wirling iy,




Transformer can shmply represented as shown o Bgd B

i,,
£

8.2 RECUTIFIER
Soctifier employs one or more diodes 1o convert AL voltape into pulsating

direct voltape and the process s reforred 1o as Rectification,

Full - wave bridge rectifier s used for rectification in the power supply unil
of the project, Pull wave rectifier uses four dindes for its operation and 3

makes use of both the positive and negative half eycles of the AL supply.

& vypival bridpe rectifior is shows in Hg2 95
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Figl Yo

During the positive half - eyole, dicdes Dy and Dy are forward diode blased
and conduct, simibuly during the negative half cycle, the diodes D and Dy
are fwward biased and vonduct Consequently, the wave form show in fig

7 9 i obtained at the output of the rectifier,

b
.
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The average DO voliage of the outpul vollage s piven ag

Vide = 2Vp = (2025 0.5V

i i

=

e i1

(}
%
e

Where ¥V, and ¥, are the s and peak value of the e put voltage.

8.3 THE FILTER GMOUTHING) CIRUUIY

Gl wave  bridge  rectifier consists of

The output voltsge of the
ripples(harmonios), which s nol poasd for the operation of sophistivated

glevtronic cirouits, Thus o filter ciropit B omploved o get nid of these AL

componems i order to obtain g pure D

In this case, capaciior filter cirouit is adopied to smoothen oul the pulsations
i the ouiput, since capaciior is capable of opposing chunge i veltage across
W, o appropriste capacitor is therefore conpected across the output of the
vectifier. The capacitor charges up during the diodes conduction period o the
peak value and when the rectifier voltage falls below this, the capacitor

discharge through the load, so that the lomd recetves almost steady corment

Fig? 9.3 show the load vollage obtained from a full wave rectifier with

capacitor filter,

ok
~3
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Fig 2.9.% {a) Filter coount

b

thyWaveform Hlustration the filter Action of the capacitor

284 THE REGULATOR

The output vollage of the filter copaciior varies when the load current or the

input voltage varies, This effect i also undesirable for efficient operation of

electronis oircodts thal requive regulated supply. Nommally the output voltage
\

showdd remain constant, therefore the aim of 2 regulstor is to keep the

variation to zorg, or bearsst minimum value

i this prodect design, o monelithic voltage regulation 10 chip was used to
ohtain the regquired and accepiable voltage stability, The voltage regudator 10
wsead i the three terminal, positive, fxed voliage regulator, These mgulators

are available in the 7800 series. Since all the 103 used can operate effectively

o




at 5V, a 5V regulator {7803 wan used. A capacitor of Tow value is always

NS
s

5y

compected across the cutput terminal of the regulator 1o bmprove the transient

response g5 shown in fig 2.%.4a

e

fput TR : {utpg

Fig2 94n The 7805 used as a fixed 5V outpust voltage repulator

Seaet

295 DESIGHN SEQUENCE OF THE POWER SUPPLY UNIT

The oliect of the power supply unit is W provide g regulated DU
voltape that will power the disorete B0 ohips used in the project, Therelore a
5Y power supply that can deliver 300mA ix suitable for the purpose and also

N2

12V power supply was used o supply vollage 1o the miay

The transformer voltage rating con be caloulated by considering the voltage
drop scress the divdes of the restifier and connecting leads. Transformer

wisttage 15 chosen to be 12V {secondaryl.

34
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For the capesitor filter, the ripple voltage of the rectiBier output was estivvusted

1y be about 3V

Y o= ripple voltage

The time hetween peaks of the rectified lnput waveform to the capacitor filter

fs piven by 0\

Syl frequenscy of the maiog = 30hz

= 1A X000 =002

However, a flier capacitor of value groater than Tnf was used. The voliage

rating of the capacitor of the Bler capanitor was chosen o twize the peak of

41




Ypeak; honee a filler capaciior of 200 pfand 25V was used. An 1T regulator

31

with an output of 5Y at 1A was used.

-

u??w 1oty

92.9.5 The Complete Ciroult Disgrarm of the Power Supply Unit

42




CHAPTER THREE

CONSTRUCTION, TESTING AND RESULTY

A1 CONRETRUCTION TOLE AMD EQUIPMENT

Praving the construction of CAAS designed v thix project, some
electronis tools and squipment were vsedd. These toods are briefly discuased

i ihs seciion.

Soldering o A modular soldenng won with 3watts heating element wag
uged for the prolect. Any higher wattape may damage the electronic

component capevially the sensors,

Roblenng stamdt This was used for beeping the soldering ron in g safe,

upright posttion, The stand usce s made up of metal and i is constructed so

that the bit of the soldering iron dues mot touch any metallic or plastic parts,

Solder: Fhoo ~ cooe zolder type was used fiwr the soldering of the various

electironic components.

Sponge: this was used fior occasional cleaning of the seldering bit during we.

The sponge was abways kept damyp and uzed o wipe the soldering bit




»

1 ead - sucker: This was used for suchimg up o witen solder. 1 also served 10 2

great extent in romoving bad components out af Were board,

Wire eutters: Cutters were used o out woes 1o roguired length and to 7ip off

Strippers: Wire sirippers were st o to steip off the insulation from solid or

stranded hovkup wires,

Wire and connectors: Wire is the Hak that connects all the parts of the ciroutt
together, Por this project, sohd wire was usedd hocause 1 is easy soldered amd

unsoider,

Prigital multimeter: This was wsed for quite 8 number of functions. It was used

to test the comtinuity of electronios Hirks, 1o test logic Jevel, o measure
resistince, capacitance and voltage in various part of the vircut,

Vero Hoand: This atfows permanent prototyping of an slectronie design. The
Yero board was pre - elched, therefore the various elecironic components
Tt g “VS:V” v-g%;m“, % ; -;yf, P gt 1:"-*"- X AT T et N e :; PR § z $o ‘b‘g( %/
WRTE SHNDTY  SCHOUTER i prase, using connector wires and blads 1o maxe

continuity respectively between them, wherever neTessary.

3?, {g




3.2 CONMETRUCTION BETAILS

Carefid planping of the cirouit layvoud simplifies wiring, mininmzes ervors and
made troubleshooting suzier, Overall clroudt lavoud was made paraliel so g8
conform to the orderly schematle disgram of cireuit, Al s used n the
destgn were position in the same direction for a logioal signal How and thiz
glso mamle i easy to keep irsek of pin monbers during wine and
troubleshooting, The continuly on the YVero board was always oot with the

aidd vazor blade as demanded,

A0 CONBTRUCTION OF THE POWER SUPPLY UNIT

The Yere board was seratched o provide a clean surfice for goodd soldering.

The secomdary of the pansformer, the tow dinde were soldered i a way o
form a bridge rectificr, 22208 capacitor, the 5V regulator and the Tufwas later
comxd. The output of the ungl waz then connected to a long vontinuous Hine

of the vero board where 1t would be trapped 1o any desired point,

3.2.2 CONSTRUCTION OF INPUTY CIROUTY

e Heht - dependent rexistor, lemperaiure, capaoiior and the switch  were
ke light - depemdent resistor, tomperalure, wor and the switch  wer
carctully soldered to the vere board. The supply was oltained from the power

supply unil, The output of voltage divider was VO was sent o gt of analoy




multiplexer and also the outpat of the temperature sensor was fod into the
mudtiplexer. The outpit of the muoltipleser was now fod in the ADC fw
compversion o digital output so that the microprocessor could process with the
data supplied. The input of switches was then comnectesd to the control pins of

the vig a transistor and ootal builer

A

8%

CONETRUCTIHON OF THE ANMNALOG - T0O - DIGITAL

CONYERTER CIROIY

The 20 ping 10 socket was used 1o hold the ADO 0804 so that the
temperatire of the soblering on will pot damage 0 The Y4} in was
compeied to cutput of the multiplexer while the V) was grounded. The
et of the Clogk oscillaior was compected 1o the clock input {WRY of the

AL 0804, The 0kolwns registor and 300 capacitor were soldered.

A5 CONMRTRUCTION OF THE HARDWARE INTERVFACE

£

The outpugs of ADD 0804 were fod through the data ping of the paralled
& j

poart oy the microprocessor, And the octal D Bip-flop inputs were comusted

for thae status pins of the parsdiel port and the select inputs of the multipleser

werg commectiad to the control pins of the paralie] port. The cach cutput of the




ovial buffer (I3 Hip - fop) was used to control an exlernsl device vin g

transistor soting as swilch,

A5 PROJELCT CANING

Wouden material {ply wood) wag chosen for the construction of the casing of
this project bocamse of s desirable properties, buch low heat conductiv
this project b fiad Ble properties, Buch fow heat conduntivity

Hohiness and resistunce to corresion. This i g cuboid of dimension

switches, Heht dependent resistor, tomperature sensors amd the paralle! port

o1 the casing.




CHAPTER FOUR

CONCLUSION AND RECOMMEMNDATIONS

3.5  CONCLURION

The main purpose of the project was 1o make students more familiar with
electronic somponents and also 1o enhanee the skills and techniques in
handling construction tools and equipments, and this was achieved. The
principle of Top - Down Desipn was adopted in the design and construction

of this prvject,

The Computer — Alded Automatic Switeh will be of grea wse to engineers,
doctors, agricaliurist, seiontist, photographers, technologists, and so many

people,

4.2 RECOMMENDATION

in order to obiain Bgher degree of accuracy in reading the light

itensity, an optical sersor should be used because of Bts faster response,

And also a tyristor should be instead of relay when it want o used 1 gas

dustry or when the power of the applisnce i3 of higher power,

A%




34 TESTING AMD TROUBLESHOOTING

The finad stage of the project construction was the couphng stage, when

ditferent unil of the project was coupled topether and test

When the cimuit was powered sofbware was used 1o control the devices #
was discovered there was no control basically because the compuer was ot
reading any value from the paraliel port and this s resull that some
components Bl o power. The ciroult was troubleshooted by using a
mndiimoter was vsed to check the voltape at each of the pins feeding the
paraliel port. And when the necessary corrections wern made, the circult
was powered again and the readiogs were displayed v the monitor and with

this | was able 10 controd the appliances,

3.5 RESULY

The CAAS designed and construviod was able o measure lomperature to g
very high degree of avcurscy, When the wmperature was increased with the
telp of soddering iron, the thermometer rosd 4300 and the CAAS reed
45,508, Also, the software responses wore very fantastic and i wag used o

cortrol all the appliances connected i

49







APPENDEX

COMTROL PROGRAM FOR COMPUTER AIDED AUTOMATIC
SWITCH

Pram endtioe As Dinte, stotftime As Date, cwrentiime As Date, county As

$ en
Long

D tmerresult As Long, 3 As Siring, 11 As Biring

Public aa As Long, bb Ax Long
Private Sub cmderoam Chickd)
Yomd Bub
Private Sub emdian CHek(
Dy As Long, i1 As Long

Hostromsdt{o® Text < " And tteind, Text <0 ° % Then

i O gl tstat{0. Text)

Call Timer? Timer

Flse

Bsghiox "vou cant leave if blank”
Fad 1

End Sub

Frivate Sub emdbeat CHok)
$Halog Show

Emd bub

Private Bub emdlight Click()
Call Timerd Timer

Ead Rub

Private Sub cmdesit CTHek{)
Unload Me

Load awel

frivywel Bhow

Fad Sub

Private Bub vmdother ek}

Fopeterd Text -0 ™ And taistart. Test < ™ Then
HisDnte(ixiend. Text) = True And BDate{ixistart Vext) = Troe Then

ewdtimne = CDate(tntond Text)
starttime = Ulate{bistart. Text}

curventiime = O Dateltaomrent. Test)

Hbrenrrent Toxt > mxistart. Ted Then




KspBon ® the starting thme has paxcheck the Actualinme and detormine

your starting tme”, vBOROnly, "wrong entry”
tutstart, Toxt = "

tistart SetFoous

it Soh

Flself currenttime < starithme Then
Timer? Enabled = True

Timer? Taner

End If

Floe

MagBox " Fiter valbd thme”, vbOROnly, "Enter Hime”

k231

{uistart, Text =~
tristart hetForus

twjend Texg =™

tntend SetFocus

Fad I

Filog

i esistant. Text = 7" Then

BMeaBox "you cant leave w1 blank”™, vhOE Ondy,
feistart. BetFoous

Fonit Sub

End i

fistend. Text = " Then

RspBox "vou can't eave i blank”, vBOR Only,
tutend Retb oo

Fouit Bub

Fowed B

txistart. Setfocus

puternd Toxg = 77

frtend. Setforus

Fod 1

End Sub

Private Sub Commamtl] Chiek{)

Fad Sub

Private Sub Form Initialize(}

Thmer! Enabled = Troe

Call Timer! Timer

totend, Toxg = 77

Terder tine”

“enter fure”




Eund Sub
Private Bub Ferm KeyPress{KeyAscit As Integer)

Timer? Dnabled = False

Ehelf Kevascil = B4 Then

Thmert Enabled = False

Eiself KovAscl = 76 Then

TimerS Enabled = False

Eowl If

End Rub

Private Sub Form Laogd(}

Ot &HATAL

an = Inp{&HITE)

Ot EHITAL G

Bl o= Inpl & HIT8)

thlnotlight Caption = {St{aa)
ednottemp! 1 1.Caption = CSubb)
‘tuistart Text = 7%

End Sub

Private Sub Form_ Painil}
fnmeroom. ScaleTop = screeptop
frinoroom Scalel et = soreeniefl
froveeronm, Hedght = sorsenheight
fremoroom, Whith = soveenwidth
erndether Top = crdbeat Top
condnther Lol = emdlight Le it
srdother, Width = oradlight, Widih
emdother, Height = cmdlight Helpht
txteurrent. Top = Labeld Top
priourvent Lefl = Labeld Lefl + Labeld Wudth
cidexit, Top = cmdother Top + 600
erwlexit Lefl = coudbeat Lofl
amdedt, Width = omdother Widih * 46844
emdexit Hoapht = omdether Height
Emi Rub

Public Sub Timer]_Timer!}
Theer] Interval = 500

petonrrent. Text = Format{ Tune, "long time”}




trimint. hetFoous

Exit Sub

Flse

End 1

End Sub

Private bab txtstart keypress{BovAscit As Integer)

HiKeyAsei < 48 Or KevAsci > 58 And KeyAscii <0 97 And KeyAsoit <>
84 And KeyAsch <0 48 Ard KoyAscil 0 58 And Reydscll > 77 And
KevAgcn < 1R And KeyAsell < B And KeyAselt <> 117 And KeyAscll
< 65 Then

Beayp

keyhscn = 8

MupBox "please vou can’t ender letlers”, vhUritioal, {warning)

xtatart Vext =

tristart SetFocus

Eauit Sub

Blae

Eagd I

Ead Bub

Private Sab txtem] hevpress{ideyAscll As Integer)

I {KeyAscit < 48 Or KeyAsci > 583 And KeyAscit <> 97 And KeyAsci <0
8 And KeyAsci < 48 Al KoyAscit <> 58 And KeyAscit <0 77 And
KeyvAscn < 19 And KeyAscil <> 8 Apd KevAseil < 112 And KevAscil
<> 55 Then

Boep

FooyAsen = {1

Mapghlox "please you can't enter letiers”, vbUnitical, {warmning)

txtend ooy = 77

prternd SeitFoous

Fuit Sub

Else

Fad 3

End Sub

Private Sub thmerd thmer(}

Ot £H3BD, 20

Timerd dnterval = 62,5

erdtime = CDateftiend. Text)

starttime = { Datedisistart. Toxt)

gurrenttume = O ateftxlourmnt. Text)




Eud hub
Private Sub Thuer2 Timer(}
erdather Enabled = Palse
Péim b As Long
Trner? dnterval = 625
currentiine = {Datetticurrent. Text)
county = Datelil7s", curventtine, slarttime)
sountd. Caption = county
For b = county To 0
Hcurrendime = staritime Then
Tanerd. Enabled = Troe
tinerd timer
Thner? Eoabled = False
End i
Mext b
Fad Sub
Public Sub Timere Timer{}
Ot HEI37A, O |
Hotmaxt{ Vi Text 0 ™ Amd tetasxtd 1 Toxt < " 7 Then
i Clhnefistmaxt( 1) Toxt)
i Clop(tatmaxt{2). Tent)
Tinsert Bnabled = True
Timerd dmerval = 62,5
‘Call caloulate
Call timeread tme
by = I B H3TH)
fhinotlight. Caption = {Su{bb)
14> bb Amd bb > g Then
Crot SHAIRD, ©
Elelfbb > 3 Then
Ot £HIBD, O
Fise
Ot LHIBD,
Forwd B
Else
RzpBox "vou cant leave i Blank”, vbhiOndy

g 1




Faud Sub

Public Sub Vimer? Thner()

g EHATAL

Timer 7 Unabled = True

Timer? Interval = 62,5

‘Call timetomp time

vy o Inp{ & HITEY

Hdnottempd Ty = D80y

H i vy And bho> yyy Then

Crr &HIB, 40

Blaedf vy > 3 Then

O & MBI

Flse

Onp IR, 40

Fod I

End Sab

Private Sab timaxt KeyPross(index As Integer, KeyAsch As Integer)

Hi{levAsel < 48 O K{: Ascit > 3BY And KeyAsel <0 97 And KeyAscl <

80 And KevAsci < 48 And ?{w f‘m:ié’ <> 58 And KeyhAson <0 77 And

Ke} Ascid <0 19 And KeyAscit <> B And BeyAscl <0 112 And KeyAscii

< 65 Then

Heep

FevAsen = §

MrgBox "please you can't ontor ketters”, vbiritiesl, {warning)

txtmaxi{it Text ="

txtrnant{l L SetFovus

Foxit Sob

Else

Fnd i

End Sub

Private Sub fximint %ﬁ'ﬁwé’rwﬁ{%wi&wii As Integer}

HiKevAsci < 48 i?r KavAscid = 58) And BovAsei < 97 And KeyAscii <

80 And KeyAscii <0 48 And Kwﬁ seii < S8 And KevAscil <0 77 And

KeyAzch <> 109 "mz} KeyAseh 0 & And KeyAscit < 112 And KeyAscll
> 65 Then

Beep

KeyAsci = 0

&*%’z:gﬁfm ;m ‘e; sucan't enter Jetters”, vhOvitioal, {warning)

~




notme = DateDHO"", currentiime, endiime
binotmed 03 aption = Datelntl"s", currenttime, emliune}
For b= potme To 0

Cnp EHABD,

txiend, Text = LS

caudoiher. Brabled = True

Ppstart. Texy = 0

bxiziart. Toxt = 6

ixtstart. metiocus

ttend Setfoous

Exit Sab

% ¥ g &
Pen

Prud Bub
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