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and therefi.){'e nn emphasb \vas !aid un thcirinternai circuitries but rather on 

utHlzed ~n converting tb~~ binary outputs of I.he analog ~ tn .... digiwi converter 

to decimal. graduating the reading of the in3tn.Hl1ent and !1ndly to send 

and layout of the c1n.::ult n~mponents such that trouhleshooting and repair can 

<:<1rricd out \vhhout fm!(::h disruption tu the circuit arrangement 
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CHAPTER ONE 

(;ENEHAI" IN'fR()Dl.l(:TION 

i.l INTROnUCTION 

pcrfi:wm certain task fi.)nner!}' done by hurmm and to controi sequence of 

npcratinnwhhout hurmm inten/entiorL 'The term auturna!ion has abo been 

used to dC~.(Tibe non rnanui~:lcturinv 0\'s!.ern in which ~nogfammed or 
'>... OJ t ...... 

aU!:Qll'.nti<:: devices can npaaJe independenUy or Hear independently of hmnan 

devices as autornatcd guidm1G\ Hu!:onmtic incubator and eh .. ~ .. arc used to 

perform v-adnus opern! ion lnuch n~stcr and m::curah:: than couid he 

.. xmtrol devices in order to regulate t!R.~ir tcrnpcratnre. light intensity and 

concept of tempcratuye f..;tcrHS from th(~ idea of measuring rdative hutness and 

Light is ekt~trmnagnctic radiation with \vavdeng;th capahh: of cal.Ging the 



The.~n .. ~ fltC... f~'YY1.1'~ 'IfF'''; '''t ti,volv< !'O<.;:f);hO

, I q'Y1(,i'c~ ;.",All'-'.i '-~i't:; '~'1A ~'l*1')'''>~f)l-:;'''~ ~ . '''v~.~.'''<.- ~ '. l~ .. -u ... · ~ ...... ~ ~ .... ..,. ~ ..... . ~u·.~ .... <..1~i· ...... ",.... .. ~ s.s"""tl .. "'~_~ Sh'" •. 1.~l lo,..~ h L~ .. S'.(-S'~"" .. ~~ ..... :;. 

\vhen the knov;icdge of these qu~:mtities becnm{<s so important than can be 

()V!;,'T kmkcd. Tcmperatun:: and light pia)IS un irnpnrtant part in determining the 

be within H vcr)! narnnv range of tcmpernwre to keep prcmflturcly bDtH or 

ustwlly \vcak child \vunn, Thcn::f{)[e t.here exist a great need to design 

instrurncnts that can hdp a f',reat extent in rneasuring and maintaining the 

temperature. 

CnmrUt.(~f Aided AUlnnmti<.' switch is one of the dcvkes that ca.n be used in 

can he exhausted in this report 

Thcprindpk of Hl0dubr design using (Hs(~tde cornponentsnnd rnediwn scale 

integration (MSI) integrated circuit. OSC:) was adopted in building the CAAS. 



Ll LITEHATURE REVIE\V 

·The pb:momenon of temperature is naturai to human beings as nne of 

~ l f' ~ ·1 " I '~ ! l' ~. . .. , , 'I u\{~.\.mnamcnta. sen$(~S, hut It was n.::an/C(, as ear y as tne tl.me 01 Cat! eo 

(1610) that En scientific purpose the human sk.in lS not suHic!enHy accurate 

as u therrnornetec 'fhe drav; barks of this crude therUKHneter .are that certain 

only a timhed range of krnperature bct\'~;een thosc that numb and t.hose thut 

burn the skin> can he nwa:;ured f fhe Ncw i !!ustratcd science and invention 

Fnn.'f'!o~)Cdh Vol 2·1 I qWl) .... -.. ~ ... ..}~.. ..? (.... ~ ~ '. ! ,,' 

und others, the irnport.ant step of attaching scale to make a t1KTmnmeter \\-';1$ 

taken bv Santor-in ten vcan~ Inter. These eadvinstrurnents were essentiaH~'/' . . ~< . -/ .. .~, '.y 

barometers usmg water in the lube~ and so they respond to changes in 

Ferdinand lJ~ had invented the familiar sealed glass tube thermmneter \vith 

the !lukl contained in (1 hujh, in the haslc patkrn of an ~;quid-in .... glass 

lhcrmorneh':TS. the Huid bchw .• '>.-•• 0 

volume of the liquid lncreuscs with it;:; tel1ii¥;ruturc, 'l'ernperatun:: cun be 



tm:.msurcd on anynfthc kd!owing scales, Kelvin or Absoiute scaie, Fahrenheit 

St'ak~ Cds/us or Centigrade Scale and RanHng scale. 

{the Nev;Wu5trated SC1cnce an hrvcntion Fncydopedia VuL 21 1987). 

Light is an instnmlcnt h~r inc'asuting light intensity, ilit!minathJH, or 

hjrn1rmncc, L~gh!: meters used in photography 10 d{<terrnine proper nnncra 

(devhed by JHF So!t..>f! m f840j \vith these instrum«nts~ came:ra exposure 

was monitored by measuring the tinl€' it took. for a photosensiti~/e paper 10 

l)ecn used to observe the scene being photogn~phed through a \vedge of 

Wuminated by the scene (The r:ncycbpt'dia Arrwrlcan vnLl? 1(83), 

photocondudive cd! ,:lS the Eght sensitive e!ement.The photnvoltak cd!~ 

cd!. The: photoconductive ceil, typicaUy a cadrnium sulfide (CdS) ceH>. a 

battery pwvhJes a current through lhc: cd!, and 1his n~rn;:nt increases as the 



1.3 l'HOJECT OIUECTlVE AND1Vl()TIVA'flON 

The design and u.:mstruction of the compukT-AidedAu1ornntic s"vvhch 

was meant to achieve various ohjcftlveS, During the course of study in the 

tnught, sm.::h as IJedronics. Contn:d theory .and MkrocomputerHurd\.vare 

pro grmnming , This PH~('Tt invol.ves the application of an the fund a rnental 

!Juring lheperiod of siw:Ees, students w{.<nt through lots of practical chlsses 

depend ell! resishJfS, thermistor, n::sistors. capacitors. diodes~ trn.nsfi:mners, 

n:.,:ct\fler dreuH , house wiring ;:-tnd so on, l!ew::t.\ the ot~jeftive of the project 

.5 



1.4 P'HO..JE('T Ol.rn,JNE 

The C/\AS is an essential appliance that can he used to switrh any 

~!~f' {!f"""O"! ""''''!~',1 ""<,,,;, l'" ':!f',j * ,,<.d; ,., .• or "l"" E'" A ~ <C­tb: ..... ~ . ..... ,.">.::t:;:.1 ~ .... '<;,.)1 ~.)~.;: -:.."~ ...... ~ :: ..... ;; ~ ~: • .: .... ~.t .. d.;; ~ .};~ " .. ~ ~.~ ::10 •.. 'S;. ...... .r" }1..;~.~. 

('harter one p'ov1dcs dw general inxrOd!Ktlon to the project as a \vhole; 11 

gives first hand description of the pn~jecL The chapter also introduce CAAS 

rnfi:mT!atJOn about tbe opemting principle of the C/\AS and diHerent modules 

{"!""n*'''r' ~t'n'i~ cn."/<xr".;;; tl'.,,, '~':'l ""1 !'l·~:.(.lv"'~ I' "\' I'be i'''F''str! IX"; ;(~I'\ ~,>,!,.{l tc'<'! iw~ of tl~p ...... ,.1~.tt .. ~'" ~3Hlo... ..... ...... ,.~;-<''v ..... . h .. > ,..J(. ..... .:.(~ .. So! ... \,.?.1 S .. .. ) ..... ~ .... ;:.:~. ;. ..... ).,.~ ... ·'.A i:3 ....... ~< .... ?~ ... $ ..... 

and hcnv the devlces \\"CI,(,' tested. It .a bo gIves the trouhieshooting and the 

Lnstly} chapter Emrcunt.='!in the conclusion obtained and recmnrnendation 



(JIAPTER 1'\VO 

SYS'I'I?l'vl ,tN, ;.Ii.. f 'V'-"sc .Ii.. '1"-n'." r"r.,'S'¥"lI'>S 
.. , .... ~: .. H ~ ( t"" t.) l ,::11 ~., i-,\; ~ 1.$ 1.% 1..11" .. "., t i ~ 

:L\ PIUNCIPLES ()F OPERATION C:AAS 

The (~AAS rnakcs use of ck:ctric~d in:msducers (Egbt , .. dependence 

(voHage) i:~ supplied tu the input {)f an ADC via ,::1 m.uitipiextr. 'lhe ADC 

converts the analog signal to a digita! ~.lgnaL The dig!w! output of the ADC is 

tb~ dala \vuuld he read and cnrrespomJing temperature or hght irrtensH:y 

'fhe Inputs of the muh;pJe~:'Cf ~lre obtained frurn a voltage divider circuli and a 

temperature senSOL The \iol!age divider circuit ('ontains one sensor and a 

r, , , 



and output vultage or output current 

inputs at ils sekci pins and sending the correspondingvohage to the ADC, 

proportional to th~ llghtintcnsity, is input to the ADC and the corresponding 

decimal "'>;'z.!1u{' is displayed on the rnonitor, the cor!1rot progrmn no>"v m~~ke 

comparison between the inpuHed vdtage vAlich has been convert to a 

corresponding light intensity in "lux" is t:ornpare with the user setting, if there 

is any variation the ~)rou,ram either s'>;vikhf.5 un or s\vitches off the appliance 
~ t ~ 



A13(1 this applies to the tcmperatlHT sensor, \vben it's sc!cded the voltage is 

send inln ;\DC 3n<:1 the corn:spnnding dechnn! value is displayed on the 

The control prog;r~~rn abo compare the converted kmperahtrl~ '"vhleh is no\V in 

the {:on1rrd progmm either S\vlldH:'S on or sv,.:Hches off the app%iunce 

connected to the control pins. 

2.1 T·~.I ~<' ;('·'()N{'S",' lY~' f~lq 'ru, A l':.ISS-)~ V·<l;' n I ~.' J .... ~... _ ~ ... I ... I .I. ~., I. t 1:\..("%. f~·~. I. t .. , .. IA ~'-

They are hased nn the kno'N1edg(.~ of the rebnonship hetween the quantity to 

tx,: rneasured and the response of the rneasuring instrurnent of £o',ysten1 

influ-cnced hy it 



'The output lS ekclrk:nl quantity produced by the transducer \vhkh 15 a 

thnction of the apphcd rneasurand, 

A transducer can also lx~ dcnnc~> as a devices that is able to convert one Emn 

of energy into anuthcL Since \vhat is required i~~ €:.tt'.C tri.c a I signal, the 

temp{~rHture \vhid1 are physicd quantities 1nto their cquivalent ck:drical 

2.2,1 TEI\lPKRATURE SENS()H 

\-vhose output voltage l:~ hneady pn:,pnrtJunal to the Ce!s1us (Centigrade) 

tcmperature, ""fhe Lf'",13) thus has an advant.age ovcr linear temperature 

'111e L~'(115 ducs not require any cxtcma~ calibration or trimming 10 provide 

typical <l.ccurm::les uf +/~1/4 {k:grces C at room temperature and +/-3/4 

10 



-lV" {4V 10 :Hl V} 

I , .........••• ".--............. , 
i OWput 

I :.··~----·······Tn i',y •. ~ "'Ie : .... \ .. ,ll'{ ... ' 

; j 

t~'"""v ......... ~l 
.... 1... 

Bas.ic Centigrade 'rewpcmturc Sensor 

22,1 l.JGUT- DEPENDENT HESISTOH. (l.JHt) 

Light .. " ch:pendent resistor is polycry~,taHine fHm or hUlk sing.k~ crystal 

HWJeria! which contained bet~Nc('n t\VO condudi've electrodes, ad as light 

sensitive resistor \vhos{~ n:sistanct' decrease as incident iHuminatkm increase. 

Cadmimn Suiphide (C'dS) and Cadmium Sdenidc (CdSe) are the rnost 

popubr lWGHISC of thdr spectra! response, which peaks in the visibk~ Eght 

n::giun, 

suppiy modtdar nmst !.;c ernpioytd to ~;upply' current through thern. 

(//~~~-··~;~==::::::~:·;:·" .. ··'·'·'l ,. .., .. , ..... ::::-::,' / 



An ana!ng- to .... digital UJnVf:rter is required to convert the analog 

bH ana log .... to·", digital (;onvcrkr Ie. \vas used in this project Th{~ ADC 0804 

rnodifkd potentl0mdrit" ladder and arc (ks1f',ned to operate with th<:: H080A 

rnemory bcatl0nor lie) ports and hence no ifdernlcing logic is requ~rf:d, 

CItE. 

Dno LSB 

elk In DB1 

rHIN' 

\/{+) lJBJ 

V(-) UB4 

AGND DB5 

\/rd12 

DOND 



'fhe name nnd hWlctkm of each pin on the /\OC' 0804 Ie are shn\>m ~n the 

tabk heluw. 

r~""""""""T"'::<~""""""""""<~~r"" ............ : .. :.,, ................ 'T .................... ;-'~: ................. ~~ .................. ~~- ......... ······--~~~'········1 

;ri f:~~J::~)IJlnrl'~~lPtlt_'li"IJe'::''''1",,~, .............. ,_~" ........... ____ ~'" .......... ~j 
1 li~ I I I 
/

1 ! i CS I Input I ('hip ~.,de~:t line from pP control I 
\·······--~'~~·····1' ....... "«~.'" .............. '.+'" ................... " .................... ~+ .................. --~'" ............. · .. '~·'"···············-~'·············--'~'"···········--i 
i ,.......... \ I i 
12 I RD ! lnput i Wr,te linc Ii'nm V!' cOl1trd I 
r····<<<~-·········t·······.-~·················w·"t···················~'"···············'"··I···········-······ .............. ~'" ................ <~ .. '" ............. "'---.'"···········----~'"····1 

'

I 3 I 'WR- I input I Wrile line ti'om !,P (onlml I 
, 1 i 1 

t~=t~~~~~+:)~="=:I(~~~=~===,===-=~ 
Is I;~m I Output I Interrupt line I 
h' jVi;;i~ll i ;;pu;!,;" A;;;; j~g~;;it,;gcir-;;;;il;~eir;i";;i-'i 
f
ir, ! 

i 7'TVi ;;iYli,;i;,;; -, -Ti; ;,;;i;;g~;ili;;ge-f,;'~g;;ti~,;j,;pi;j)l 

t'.········<~~···'"······i .... --~. ··············-~~········ll .......... ~ .................... ,.'" ............. J.'"" ................. ~~, ............. .---~, ............... "'~,~." ........... --~ .. '"'" ........ --~ ........... j 
j 8 I A (H'iD , Power l /\n::dog ground /' 

t9~-'"""I,vj~fi2-""I' "];-;;;;;'" """"',fAi;~,:;:;;;ie;;U;;g;-;:;:f~r;;'1C~(;)-1 
:, ! I : ~ { t 

~ii=I~'~~~!jJl'C>:-egll~~~"=====J 



Iji-~i)-ii;-i\;;i!;;;ir~is!i;lai;;;, tp;rt----l 
r·ii·"·'·'·n~····i5ii;~····················· "i:j't';i'i:;';"; t .............. ··············1··15~~·t";~)·~·}·~II'I;~~iw"'" ." .............................................................. ~~ .. 

~ .. ~'" ,~""' .. "................ ...... . ............................. 1 ....... ,."""., .. ,,~,~.~~ .. ""."' ................................................................. ~...J 
; r; Il)ts ' f)"~ 'ltp"* 'l) : !~. j ., L> i '. >, t''-} { .. ' ata output l .•. 

i ; ~ • f: .... r ....... r .......... r·t·····:;· .. ···· .......... ·, .. _·· ..... ···~ .. ·······t······;.:·············:··············-----· -_ .. __ ....................................................................................................................................................... -.......... ~ 

~J[)!~' III,,"',,! ......... __ ._ -.J [)alH('U!Put~_~, .. ,." .. "''' ..................... ..I 
~~_II[»)~::(~{ltl'U!__ ____II)a!O""tl'"t___J 

\ 16 .. D,~ ()ul put l Data uutput I 
rTJ""~ ·i5i:;·;······················I··':S;·.;·!·f;;.;i······ ......... ··f}·~~·i·~:;··~;~·~iI;;·~·t·· .. · .... '''-~''·''········································ .... ' .. '~1 

j . 
I l ' ·-··;· .. ··· .... · .. .-.,···· .......... ·t···.·.~ .............. ~~ .. · ... ·.·.·.· ... ····r·········································· .. ··~ .. ~~1~· ....... ~ ...... ················~····:························· ... ~ ................... ~ ..... '" ...... '" ....... '" ............................. -..... .. 

1 E l UBo Output : LSD [lata output 
~ i 

.'..................................................... ............................ . ................................................................ J ..................... ........................ ~ ..... '" ................................................................... ~ .............................. J 
19 CT-KR Input l ('onnett ex!emat resistor kif <-:lock ! 

~ 1 

12~ij~~i,X;i) !r'~;;:;:---- ············[;;:;~iti~(5Vl;;;;;;~~l'pfi~ndl 
I I j l 

......................... L ..... ,,~_L ............... __lf~rll'l~~:fe~:'':::"t~:_~_J 
Table 2,1 A!JC 0804 AfD converter !(.~ Pin Lahe! and Function 

The ADC 0804 h1)5 hinary outputs, and features a short t'onverskm time of 

unly 100j.tNs< Us inputs and OUlpuh are both (M.t)S and 'fTL .. cmnpatihle, it 

components {rcshtor and cnpachorj to c~pcmk, The /\DC 0804 iC operates 

un a standard +5 V DC' power supply and can encode input analog vohage 

14 



sHU retaining the f11U B bit rcso\utkHL 'Jlds i::; achieved by programming pin 9 

result ofthis a vu!tage equal 10 L1gV \V~1S esbbii~hed at pin 9, hy means nf 3 

A lov/ .... to ~ high transition of the clock signni at the ViR input start theA/D 

converskm pr()cess, \Vb;;~n the conversion is finished~ the binary output is 

updttted~ and tht~ IN1IZ output cmlt5-; a negative pulse, The ADC n804 can 

l>crE)nn ahout SOOO In HHJOO convcf;;ions per 5ccomL 'fhe <::onvcrskm rate of 

th{.~ AGe is high because it uses succc3sivt>- approxlmat~on technique in Hw 

For cxamp~e} if the dip,itl1! output \'o!tag<~ i~ in this binar}-' b11 001 t if) t 02~ the 

V3= (rvlS + LS}(Vref}*2 

16 256 
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1.3.1 AOC HESOLliTfON 

Ctnt-put Hr a binary .... type unit For (Lx'irna! .... output A/f) convn1er (used in 

Dl\f!'vrs)~ the resolution is given us !he nurnheruf the readout (such as ~t5 or 

The sight errors thM occur due to the usc of dl$c!\.~te binary steps to represent 

in a 4- hit AID converter \vould be one n flee nth (24_ t;;;; 15) (} f the input 

vohage> This \vm.dd he a resolution of 6.7 percent (l115*1.00:;;;·6,T%). 

Then:1(}l'e a! (} bit A/I.) (:onv(':rl(~r JS more ";accumtc'~ than a 4- bit because .it 

'llle resolution of an /\/1) converter um be thought of as the inherent 

;\.nother soun:::e of error in AlD converter might be the resistor n(.'t\vork, 'The 

overaH precision of the A/I) converter is c3Jk~d the accuracy of the A/D 

converter Ie, 

!(, 



2.:tJ ADC CONVERSION IT\1.E 

'fh(,: conversion time lS another important specil1(~aticm of an AiD 

conveHeL it is the time it take fig the iC to convert th{~anal{)g input v'oitage 

10 binary {or decimal} data outputs,'Typically <.:onw:fslon times ranges frorn 

0,05 to ! OOOOps fi.>r AIL) convcrier H..'s \vith binary output Conversion tim.c 

2.4 nATA FL1P .... FLOP ANALYSIS 

Lng3(~ circuits may be cbssHkd fnto tv~!O hrge categories, The fkst 

second group is sequent hi logic circuit, ,<vhich include devices caHed fHp ---. 

flops, FEp .... Hops arc interconnected to form sequential lor,ic circuit f(~r data 

The logic symbol shmvs tv/O input bhekdkH' D { f()f Daw) and ck { 0)r 

clock}, FEp ~- t10ps usually have cornpkmentary output bbekd f) and Q (n01 

Q), the >- on thc"'ck inputs of the f) logic symbol {knows t.hat this nip·~ Hops 

tmwd'(>rs data {I-om the input to the {}utput on the positive going cdg~:.(''' of the 



state Ht th{~ duta input \\'iU C:W:::'f: no change in the outputs, The hold condition 

1 and this appears 1fl pmailcL 

~~:d:~~f~;::r;IIt'!:\J;~~~~T(;,~;;:~;;~---~"''''-''-'-'-·········1 
, ; i 
~ j { 
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'lnbk 2A hiude 'f"ruth Tahjc r;;H' f) nip ...... Hop 

F'or the project '<-vork, D flip Hop elnp!oyed fir Itf'; operation Is the 74hctJ75 

2.5 TRANSISTOR CHt(~U1T /\NALVSIS 

/\ transistor is a J tennlnal de'-licf: avaibhk in two flavors 

(upn and POP], i .. <r'.· .. !r.'.<o> .. rtl''''~,.·' dv~! ..... ,{'''~ .• t,~. (·.q"'t:;t'H "".!~.:.,., f~ ...... <1n" " " ..... ' u".>,. "" ... ,.A d,<.~ hd,',)" ,·,.'t:~ >' •. ~\..) ..... n ·'t· n 

1), the cnlkctor must be more posidv« than the emitter 



2), the hOlsC crnhter and kne eolkdor circuit behave Eke diod.es, 

Nunnally tlw hase .... ernitkr diode is (onducting and the base , .. ~ cnHedor 

When aU the rules are strictly uL<~ycd, I~ is roughl)' proportional to!.(> and can 

25.1 TRANSISTOR S\VJTCH 

In this projectvwrk the transistors \vere used as. a swhdL In J 

appLicat~nn, in v1hich a srnaH con!Tot current enahle a rnuch brger current to 

'fhe output n f the datJ nip .... nop i~; about :>·V .. !."";lase~J the transistor through the 

To dctcnnine the value of Hp .... R;; 



H,··· R·,::; 
~{: { 5 

drivln}..; current is ... ,/ . 

in v.,: , To currfn! this hitch~ Darlinnton transist{)r 
... ......... 

Fig2.5Darlington 'franslshlr c{)nHgurallofL 
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With 1he iranshtor conHgurat1on ::;ilO\V as 2!bove, the result behaves like a 

saturation vo!tage is at !ea~! one diode dn~p, /\ lso~ the cornhination tends to 

TypknlR might be a f(~v,.: hundred ohm::'. in a power transbtor Dading!of\ or a 

k~,>v thousand ohms h:w H ~;rnaH signa! DnrhnglmL 

22 



Fig 2.6 

used in this rn~ief:1~ a con puib in an annaturc when sut1lciu1t coH current 

('nerglzed contact JS initiated at §hc relay output 

appliance to be hlm OIL 

. ...,.., 

.( ... ' 



As show in th{~ HgurcL""7 above I.ht,. drcuit neet1 external power suppiy \vhk:h 

has tht' (mtput 'v'oHagc 'V.'hkh i~; right !br cuntrnHing the re!ay( 12V in thb 

Gtse). The l:mnsl1.{tor does the s\vitching of current and t!K': diode prevents 

1.;pikes fi.:mn 1h<::: reby coil form dnm~~ging lil(,. cornpukr and tile transistor. 

Since ('ons (sok:Hnkb and rebv ·coi!sl have D brL~f.~ amount of inductance, . ./ ," ".' . 

\vhen the cunent is cut off they' generate a very large vOltage spike, 

2.4 



2.7 l\11CHfH.X)MPllTFH UNiT 

Amicmc(Hnputcr h n cornputcr \vhose (:cntrat processing unit (CPU) is 

constn.Jckdk·orn jtmt a k,\v LSr (large scale intcgmt~fln) circuHs: the CPU 

".,.t.;n (-J" <,t'~n <:{'t '\ c<'V1';t~t>I!"" ~~ 'H 'I'" !'('Pf'f'·l"·"''''··L·'''' wJH,t .. . -"~' <:..-.. ~-~.~t ... <~ •. , .. .J ".,...~ ... }u .. . ~ <;,.. ~:..... ~.J .~ ...... :.,.. .. , .•. ~.I .. ) .~ .... '.,.,J-<; •.. :: .. 

1Vi!CTGCUmputer is required i{J[ intcdhclng object It house the paraHd port 

need(,:d fbr this intcrf:lcing project-The control program (s·ourn:.~ CDde) and the 

which invoives shadng lnhmnat10fLT1w paralld port Is esscntiaHy fbr 

1~)r implementIng projects dealing \vlth the control of rca! \vodd peripheral. 

dkcctlonai !cads and it provhks a very ~~i1npiy Oleans to usc the PC interrupt 

suhdivided into 3 tYP{~3; The status p(}n~ the control port, thc data port 'fhe 

parallel P(irt is S{Jlhvap~~ enhanced, so u:-; to rrmke the dat.a port bi~ dkectionaL 

Each purt has its (}\vn uniqtlC m.h.1rcsscs, An the pO\1:s used in this project. The 



daJa port has a port address of vuluc 3BC or 378 in hcxndcdmal~ \vhilc the 

Behnv b a diagram iHustmting the port addn;5~;p the pinnurnher5 and the way 

":f:~~~";"""''''l'' B';t~';}""""""I"'i:~'i:'~"""""'I, ~~'i't'i;""""""';,: ··~.~-;~·~·"·····I···l::~:i;;········"··-I~~~~~·~····· .......... i··;{·;·~·~--l 
' .: 1 

t,!~_M .. M ............................. ".,-~.' ................. ·······t··········· .. ,,~ .. ···· ............................ -~· .. · .. ·············I···· .. -.. -~···l················-.. --·~ 
. i , .' , 

Tat-~le 2,3a Data Port of the Paralld Port 

956 

378 

278 6)2 



Hex Dec 

3BD 957 

379 889 

.•. ,,"'?' 

.t. { 



'fab£eL6 Controi Pori of the Pandk! Port 

958 

,.., Ill" ~. . ~ 
"' ...... " ... ' 

27A 6JA 
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2.8 SOFT\VAREDESIGN 

11K' rnouse lntcrfhcc, the graphical int(':dh<:c and keyboard routine and the 

input··· output routi!x:, ··fhc user interact vlith the graphical through the mouse 

and the keyboard, the gmph1cai vd n then interGtcc \"lith i/O routine through 

the paralkl port The Hg bclov/ gives a clear iHustmHon of the interaction 

The rnost irnportant of these ;;;cctions if-: th;: Il() routine that f(mns the major 

part of thc rnonitnf progrmn is des(;ribed using !he nov.,,- chart below, Figure 

2,Sn shows the no\'<! chart l(){' lernpern1ure and inlensity controL Figure 2Jhl 

shov,<,s Ih·el1o'0/ thart for! ifnc {;onl.roL 



//~ ............................ . 

i SL:\RT 
\, 

.... ~ .. -.. --.. -.. --, ................... .............. . 

'. 



Fl'g2r" °'1 ... ·:-0(. 
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Fig2,8b 
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:,,9 PO\VEH SCPPLY liNff 

The CAAS and alrnost ;.>;l! dectnmic circuits require a direct r;.~urrent 

The drcult employs in the At' .... to .... DC converSKm is called rectifkr; this 

crnploys OrH: or more diudes, The n:.'ctificr 1s preceded by a transE:mncr which 

either set ..... up or (mn~~tly) set dov<!n the alternating current (/LC) $UPp~y to 

supply and the rest of the circuit Fiiter is required to renmve the: nuduatinn 

(calkd rippks) present 111 the output voltage supplhxl b}' the rectificL Since 

ths: Input. voltage IS not reguiatoL !.IH!~> a voHage regulator is us(~d tu ovcrcorne 

this dmsvback The blotk dingrarn of fig:2.Ra illustrates the stages of the 

supply. 

~··~·~~~·~!~;;;:~:':::·~l r·······;:~;.:;:;~~~···'"·············1 r'"·····.············:······~"'"··1 '.······---.·· .. ··.···········----l 
.... J '. ~A i; {,)t");.~t'j{nr : j • 

..... w '''''! k('Cl!!H::-:- ! .... ~ '.' 1'·' !····.1 Rem.nnJor r-+ 
t~" .................................. J ,. . ........ 1 L .......................... " ......... .! t ......... ~ ..................... mJ 

t /" 
/ \ 

( \ 
.! I ; I . 
if \ 
~--,,··~·············i ... 'I ,. 

I ! 
I { . ! 
\ / 
\/ 

t 

k<==::~~ . ................ ~ ......... .. 



steps dn~Nn tb:"input Af.' voltage to the des1red k~/cL It ubo Isolates the load 

frorn the AJ:~ pO\ver supply, 

circuit linked by a cormnon magm.<lic nux, It cons;'::.:ts of two iudmivc the 

coils. ~,vhkh are electrically separated but magnctk:aHy linked, The coli 

propor1iona: hl the ratio of the nu!nher of turns in the priroafY winding nh unci 

\
1 .. " n , ...... ' , . , 

\!:-. '9 ! H} 



nmkes use of both the po~;itlvc and negative halfcyc!cs ofthc l\,C supply, 

F:"-'~--~"1 

~N) 
t-., 

Ll~ J.":':~;;~) 
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During the poshive haH" .... '-7ck. diodes D! and DJ are forward diode hiased 

l~"A "',n.. ,..,'..li .. $.<d .•... ~.~l> .• n, .. ~*l'r'h: At''-l'.-,''.,·g ... ,.1." .•.. <.1., .. '.~ •.• ?f>.t,.·I·.;.:>. l,...,}C c.·(·L. th,~ "';'''d(><:' I) '1'·"} l') ... "u ,,',nls).3'-..L .' ",.1''''',/ ... B !!" .. ,,>, ~.C$ ~'" }l>;ul vi"''';~ .!ll.: u,·...,. vi:> 1 < .• hi ~. ;I 

are fbnvard biased Hnd conduct Cf?nsequently~ the \vave fbnn show In Dg 

L9r is obtained at the output of the rcctificr.. 



n n 

output of the bridge recti fier consists of 

ripp!e~(harmonk~)~ \vhkh is no1 goud fi>r the operation of sophisticated 

electronk circuits. 'rhus a fHkr «ircuit is employed to get rid of these )\,C 

fn this cast\ capacitor fiiter circuit i~,; adopted to smoothen out the puJsatlons 

rectifier. 'I'he capnchor charges up during the diodes conduction period to the: 

peak value and when the rectifier voltage (dL bdnsv th1s~ the capacitor 

discharge through the bad~ :)(1 that the k~~H:! receives almost steady current 

}7 
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1.9.4 'fUE HE(;l.!LATOR 
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',.J -, "fr'",r"'"" 
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................................... .l_._._.~~.~~~~~ ............. __ . __ ......................... .. 
(h) 

'The oU1put voltage of the Wter C;.lp3c1!nr varie5 \vhen the load current or the 

ek:ctnmk dn:uits that require regulated supply. NormaHy the output voltage 

should remain constant. ther~2:f{)re the airn of u regulator is to keep the 

variation to 2ero~ or hearest rninimum vahle, 

In this p!T~~ect design, a rnonoli1hk vohage regulation rc chip was used to 

obtain the required and acceptahk:: volt.age stabHity,"fhe voltage regub1uf Ie 

used 1S the three terminaL positive>. fixed voltage r'.:guiatoL 'These regulators 



connected across t.he output tennina.! of the reguhtor to improve the transient 

.input 

/r ...... 
•••••••••••••••••••••••••••••••••••••••. __ •• _ ••.••.• ~ ••• v ••. w .••. w .•.•••.•.•.•••••••.•••••••••••••••••••. ~ •..•.•.••.•••••••••••••••••• 

~.J~ ..... ~ 

Fig2_ 9 An 'lhe 7805 us«d as a fixed '5 \1 output voltage regulator 

vdtagc that w1H power the discrete Ie chips used in the project Thcreto[(: H 

§ 2\1 po\ver supply ,<vas used 1:0 supply voltage to the reby, 

drop across the diodes of the rec!.i6er and conne(~ting kads, 'fransformer 

.N 
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to be about 5V. 
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(YlNSTR11CTHJN TFST1NC ANn RFsrl T ' .. , .. .?; ..... .." ...... ' .... ,_ ; ~ . :..:"... . ~. J:. { . ~ ... <'.. .J .Ii' . 

During the construdion uf (,AAS designed in this projed, some 

Soldering irnn: A nmdular soh:!ering iron \vhh 3thvaHs heating dernent was 

used i~)f the project Any hlgher \v<lHage m3Y damage the electronic 

,"(V'nn("""'nt /<';'r.)"'·'·j' ':~l~v t!1i' ~'<>!·I~"iY·':' 
.... •• ~l.~~ .• /~)w ..... ~-~t ........ -l...-' <.x.J,: ~~ .. .. :00 ..... ... "!-~.~ •.•• 

Soldering stand: 'fhls was used for keeping the soldering ir(m in a saie, 

updght poshknL 'fhc stand usc !s made up of metal nnd 11 is constructed so 

that the bit of the soldering iron dot:~~ not touch any rnetaHic or plaslk palis, 

Solder: nux .... tore 50hkr tYr(~ was used for the soldering of the \/adous 

electronic conrponents. 

Sponge: this 'N(lS used fiJf ocCaShm(i! cleaning of the sold.c.dng bit during usc, 

T1w sponge was ahvays kept damp ,lnd used to 'wipe the soldering hiL 



Strippers: Wln~ strippers 'V;creuscd to stdp off the insulation from soEd or 

stmnded hookup wires, 

Wire and connectors: \Vire h~ the Hnk that nmuccts aB the parts of the dn::u!t 

together-For this project, suEd wire ,<vas used because it ls easy ~:midcred and 

unsoldeL 

to test thecontlnuity of electronics Hnks.. to test logic level, to lw~asure 

resistance, capacitance and voltage in various part of the circuit 

Vero Board: This allows permanent prototyping of an electronic deslg1L The 

Vern hoard was pre "" c1dwd, tlwref(m~ the vadousdect.ronic {~omponent$ 

continuity respc:f:tive!! bds,veen them, \vherever necessary-



3.2 (~ON§TRVCTION lHCL\JLS 

Can3h! planning of the circu.1t !ayunl ~:drnpjifi{::s \viring~ minimizes errors a.nd 

mucic trouhkshnot1ng casler, ()vcraH drcu1t layout \vas mnde paraHd so as to 

cnnJonn tn the orderlv schematic diagram of circuit AH Ie;:; used in the 
.... o!o •.• 

of pin nUmh{TS during wire and 

trouhleshooting, The conlinui!y on the Veto bo;ud 'Nasahvays cut with the 

aid razor bbdc as denmndetL 

3,2J. r:ONSTIU}(:TION OF'rHE PO\VER SIJPPLV UNIT 

The 'Vern board was scratched to provide a ckan sudh-ce fbr good soldering, 

111e secondary of the transt{mn«r~ the Emr diode \·vere snhlered in a way to 

form a hridge rectifier. 222uf capacitor. the 5 V regulator and the i. uf was later 

conned. 'll}c output of the unit 'was then (~(mneded to a long to.ntinunus Hne 

of the vero board where it wnu:!d be trapped to any desired point 

3.2.2 (3.JNSTRUCTiON OF INPUT CHtCcrr 

The tight .-.. dependent n:::;1stor) temperature, capacitor and the switch were 

carclilHy soldered tu the vern bo.anL 'fhe supply \vas obtained from the !x)wer 

supply uniL The outpu1 of voltage divider was VO VJil,S sent to input of analog 



rnuhipkxeL The nutpulof the rnuhipkxcr was now fed in the ADC fbr 

conversion to digital oUlput so thnl the micropro(~e~;sor could process with the 

('ONVERTEH. CIR(T1T 

'The 20 pins 1(' sockd was used tu hold the ADC 0804 so that the 

temperature of the soldering iron wiD not danulge h. The V(+) tn was 

connected to output of IlK:: rnuhiplexer\;vhDe the V(-) was grounded. ']lIe 

output of the Chx:k .. oscHbtor \vas connected to the clock input {WRJ of the 

3.6 CONSTRtJCTH)N OF 'fllE itARD\VARE iNTI~RFACE 

The output; of /\1)(, 0804 were fed through the data pins of the paraHel 

pmt tu the mkrnpnKe1{Sor. And the ottal 0 nip-Hop inputs were connected 

to the status pins of the pataBd pon and the select inputs of the muitiph:.xer 

\vere connected to the con1rol pins of tk< paralkl p011. The each output of the 



transistor actin}l as switch . . ......( 

nn. ') H;-'(·'T t"' A S~1"-lf"' 
.I~" (1r.-~.~ ... f ~ .. f~) .. ·*.;.~')!C 

Wooden materiai (ply \vood) \v::'!~~ chosen h~r the ('Ot1stn.H.::tion of the casing of 

(25X 1 KX 16} 'was usetL 'llw pk:turc of the casing and convenient location for 
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(::liAPTEHFOUR 

CONCIJ)SIONAND RE('(Hvlt¥tENHl\TJONS 

~ ~ ("1.)N("l r' "'lf~N S"", ,,~i· "iA.JSg .Ji ' 

'The m.aln purpose ofthe project \-vas h) make students nmre bmiHar \vhh 

dectronkcomponents and abo tu enhance the skins and techniques in 

handling construction toob .and equipments, and thb was <':H.::hieved, The 

principle of Top , .. , 1)o\vl1 Dcsl}?,H vIas adopted 1n the design and construction 

ofthh prqjecL 

'fhe Compukr .... Aided Automatic S\vHch 'Nil! he of great t.me to engineers~ 

4.2 REC01VllVtENDATION 

In orDer to obtain higher degree of accuracy in reading the light 

And abn a lyristor should be ii)stead of relay when it \v.ant to used in gas 

industry or \vhen the PO\vcr of t!R~ a!Jplianccis of higher PO\vcr. 
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3.4 TESTING ANn THfH1BLESBOOTING 

\Vhen the circuit Via::> po\vered so!hvarc \vas used to control the devices it 

V<!<lS dhKovered there \vas no c<.:mlroi haskaHy becHu~;e theclunputer \vas not 

reading any value n·orn the pan:dk! port ~nd this is result that SCH11C 

\-'1;1$ powered again and tl1(' readings wue di$pbyt~d on the monhor and 'vvith 

this J was able to control tht~ appliances, 

3.5 RESULf 

vet}; high degree n f accuracy, \V~·"K~n the temperature \vas Irg:Teascd with the 

help nf soldering iron, 1he thennomder re;;~d 450C and the CA./\S reed 

465uC, Abos the sonware responses were very f~mtastic and it \vas used to 
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APPENDiX 

( '()N'['11 (')' nl:)nr'I:)/''1\·~ C)q (' "'l\/n{pc<~ A~f')':;'r') l~l'rrY)'rv4/<'rf('''' , .... 1". L J .". ... .. J"'. :"C ~ 1 C l.. ,,(11 'I S .. ' ! 13., • L lA.. /.' ~./ .... l 1.,··1.,.! S .. ' 

5\\1'1'1'C11 

IJirn cndOme As Dak, qarttime /\sDntc>. currcnttirne As Date, (:onnty As 
s <~.'n l_ .. <;;, .. :sit~ 

Dim timen1::~mh As Long • .ij /\~ String, jjj /\s String 
!·"l!,·r,{, 'YO< .J!.. ~o l £,,''''0 !~l~ A <, r ')!"'" 
- t. t.'.h ...... .I:.;~~;:I::. t-\ .. .,. L;s~)~~t::.'). ~){~ .. x;',, a. ... ,L :l::t> 

Prhrah.' Sub cm(kroum~ (JkkO 
End Sub 
Private Sub cmdfan ... 5:]kkO 
Dim.U /\sLong; jjj A5 Lnng 
If txtrrulxt(n J.lext <:> rm /\nd txtrn;nLTc>~t <> !< ?l Then 
jj::;: CLng(txtmaxt(O),Tcxt} 
jjj ~:~ CLng(txtmint.:rcxt) 
Cf.~H Tirncr7 TirHcr 

E1sc 
l\-hgBux "you ci1dt leave it blank <\ 

End If 
End Sub 
Private Sub emdhca( .. (JkkO 
Dialog, Sho".;v 
End Suh 
Privati' Sub cmdlight .... CHtkO 
CaE Thner6"fimcr 
gnd Sub 
Private Sub cmdex1t:-CHckO 
Un~oad tAe 
13Jadh'mwd 
frmwe! .sh{yw 
End Sub 
Private Sub cmdnther fJkid) 

.~ .... , ... 

rftxtewL'f'exJ <>- ~H' And txtstan.Tcxt <> !Hj T'hen 
If IsDutc(txknd,Text) ·~cc"rrue /\nzl hfktte(ixtstmL 'f'cxt) = "fruc 'n}cn 
cndtirne "" CDak{tx.tcnd.Text) 
starttime = CDah:~{txtstart.Tcxt) 

n.uTcnttime ~ CDate{txtcurrenL'I\,~xn 
IftxKwTcnLText:> txtstad.'rcxt Then 



t .. ' ~ , <l ! ryF.i ", 1" ~ >l 'y'nur s.ahmg dme • Vhd" ... ~Jn!y, wrong erhry 
txtstartText :"': rW 

txtsta!i:.Sd Focus 
n '. ~ b £:.Xlt ",u. 
EJseJfcurTcntttrne <: starltirne Then 
Timer2J::nahicd :::: True 
Timer2 Thner 
End ff 

$:;l~j·> I ...... ")w 

fv1sgBox <! Enter vaEd time", vb()KOrdy, 'Tinter time n 

t~;tstartText ",-; 'w 

txtstart.SdFoCHS 
txten{LTcKt :::: ,,'! 

txknd,Sd.F~x.:us 

End. If 
Ebe 
Ift>dstmi,Text ,:: <l" 'J'hen 
MsgRnx. "you can't kave it bbnk", vbfJKOnly, "enter t&me'J 
t~<tsW.rL SetFncus 
Exit Sub 
End If 
f f txterKtn~xt ;;;. .... 'Then 
MsgB-ox l~y(}U cadt kave it blank", vbfJKOn!y, "enter dme" 
1· .... 1·e""d S.<;'tc·.,~(.l'!'" .0. (~ ... i... . ..... J ':;..:. ,,~.,,'} 

Exit Sub 
End If 
txtstarL Set F ocu,<; 
txknd.Text "'" Ml 

txtend.sel Fo(:us 
End If 
End Sub 
Private Sub Commandl_(]kkO 
End Sub 
Private Suh Fm'm,J nHia:ii7..cO 

'Timer1.Enabied ::" 'frue 
CaU Timed Titner 
txtend.Text ~~ 1'?l 



End Sub 
'Private Sub Form~"KcyPrc~s(Kf'j'AM:HA~ lntrger) 
l. ~'K/ <~" b "'f'll';;: ';'l·'r'!~er! .11 % J ~~\."'.""". . ... .. .h..J J t~ .. " 

Timer? Enabled ,'" Fahe 
Elw.:lfKey/\scii ,;:;; B4 Tht;''r! 
Timer6, Enabled '''False 
EIself Key Asdi .::: 76 Then 
'fimer5£nuhled :;;: False 
End If 
End Sub 
Private Sub fi'onn_LoadO 
Out &J137;'\. 1 
aa = rnp(&H378) 
Out&H37A. () 
bb ,,,: Inp(&U378) 
H. .. 1 l' 1 (" {'" So ' > ltnHutdgnL /<1ptwn';::: ""tn,arl} 

Ib111{)ttemp( 1 j.Caption ::: CStr{hb} 
<txt-starLText "" ,HI 

End Sub 
Private Sub Form PalntO 

.... w-. .' 

fh.ncn)om,ScaleTop :.::: screentop 
frnv:.roOll'LScak:Ldl :;:: ~,>cn:enlen 
'limtfOOULHeight "" screenhcight 
*fimcrofHn. \Vidth '''' screenvvidth 
tmdothcLTop = cmdhcat.Top 
nndntherJ,K:11 CC;': cmdhghLLeH 
emdother. Width ;;;; cmdhghL Width 
cmdotherJIdght C',~ cmdEghtHdghl 
l vi':> H·r»~r·>'! "t"qn :::: ·r '~b>"·! ') 'T""n '::\"~'¥,..U '".0. •. L .... 1 ".. t. 1 .... ~.,. ..... (.;.·J ..... ~ '.J~ .. 

txtennenLLen ,,:.: lA'1bd 5 J,dl+ Lnbd5, 'Width 
cmdexiLTnp'''' cmdothcL'-fnp 'r 600 
cmdcxlLLen,:,'~ crndheatLdl 
cmdexlt 'Width ",'; cmdothcL \Vidth * ;t6944 
frndexit.l'h::ight ," cmdnther. IlcigbJ 
End Suh 
Publk' Sub Tim(~d _,TiuwrO 
Tirw.:?;d -Interval. ~:;: 50n 
txt C'!ID"·'!1t T'C·">'t :::: r;f,rnYl{iTin',<> "k!I'P H1'nr"'<) "-"/.. ... ,.. .. ~ '" "'. f.., '~'" .<'A.\. $ ....... ~ ... ~t.,· ~~.... ,'" 



1x:!:minLSctFOtUB 
Exit Suh 
Elsc 
r:nd if 
End Sub 
l)1"ivnte Sub t.;dstarl __ kf'ypn.~ss(Kt_7Asdi As lntt>gcr) 
InKev/\~(ii < 48 Or KC'y'!\sdi :> 58) /\.nd KI;~Vt\scii <>. 97 And KcvAscl1 <":> 

'. .y ".'", "" 

SO /\nd Kev/\sdi <>48.And Kev/\5(~ii<>- SF /\nd Kev/\scii <> 77 i\nd ... ~~ . ..... 

K.tW!\sdi .<> 109 And KevAsdi <> BAnd Kcv;\sdi <>. 112 /\nd KevAscii 
..,. .. .,/ .y 

/"::-. .?, <:; ·l'h{-H·.' ...... ~J ... f ~} 5 ..... ·~ l: 

Beep 
Key.A$cil"~ 0 
~isgBox '~please yuu can't enter ktters H

, vhCril1cai. (v-n.trning) 
txtstart Text "C;', <n, 

txtstart BetFocus 
ExhSub 
1';1.;«:> :t .... ~ ... ~ ....... 

End If 
~7 t s t rAH.$ •.. 1hJ 

Privati< Sub t~hrmJ~J~fYfH't .. ss(Kf'yAscH As fnlt<gcr) 
Tf'Kcv, Ascii <: 48 Or Kevi\scil :> 58\ A.ndKcvAsdi <:> 97 And Kcy/\scH <> \ ~ .... I v >'" 

EO And K.evAsdi <> 48 A.nd Kf:\iAsdi <:> 58 And Kev!\.sdi <> 77 And . . ~ . ~. .. ~ . 

Key/\scii -<>, HJ9 And K.i::yAscii <:> 8 And Key:\scH <:>. 1 t2 And KeyAsdl 
<:> 65 Th:~n 
Beep 
F '~~J A 5)':11 "" 0 ."'<..'- / t\.~. "'" ~ ,. 

MsgHnx "pka.se you can\ enter !cHcr~·t, vbCdt1(:at, (\varni.ng) 
txtend.Text :.';; !~.~ 

txtcmt SelFucus 
Exit Sub 
L;j"",. 
£ .... 1;' ...... 

End If 
End Suh 
Pdvaif< Sub thner3 thm.~rO 
Out &H3BD .. 20 
Timed.lnterval '''' 625 
end1ime ';;;' CLhteUxWnJ.·lext} 
starttirne 'CC;: CDatc(txistarL'Cext) 
c!..HTenttlxne;;~ C1Jak(txkurwnt,'l"ext} 



End Sub 
PriV1tff Sub'l'hncr2 .. _,'fimcrO 
(:md{}thcr.Enabk~d·::: Fabe 
[lim h As Long 

Tinwr2JnterVH% "" 62.5 
currenuirne::' CDate( txtcurn:nL 'rcx!) 
county'" DakDinr~/'" cnrrenH.irnc. starHirne} 
cOHntd ,Caption ~.:.: county 

For b """ county Tn () 
If currenuime:;:' stmttinw 'Thcn 
Timer3J211abkd ::c." '1"rue 
timed timer 
'r'~n'<>r') 'c:p<.>b!.<x,.l .~. l::'~!<,;p l 'HI'.' .wva ... a.i'" d-...'C1 . (,"_ 

End If 
Next b 
End Sub 
Public Suh Tinwr6-.-.'1'imN"O 
..... &li"<7A .,! ~)ut ,1 L) ; .L, {r 

1ftxtmaxt{ 1 ) .. Tcxt ,<>, ,n, And lxtmaxt{ i ),"rcxt <:,> 1< ., "fhen 

jj :~" CLng(txtmaxt( i },"f'cxJ} 
jjj :.::: CLng(lxtmaxt(2\'f'ext} 
Tkner6 .. Enahled:" Tn.w 
'I'" .. L!' . I.. (. ') " nnen) .. nte-rval :::: J.i, ... , 

l'aH cakulate 
~CaH timer-cad t{!D(~ 

bb ",,'; fnp(&H37S) 
IMnotHghLC'aption :::: C'Str(bb} 
Ifjj:> bh And hb> .Hi Then 
Out &HJBD, n 
Ebt~Irbb > jjThen 
Out &.H1Bi), () 
r:ise 
Out &.1 DOD. ! 
End If 
hh;e 
hhglJox '\yrJU can'l h::.::rvc It hlank n, vb()K{)niy 
End If 



End Sub 
Puhlk Sub Timcr7 .... Thncr() 
('1 !. &ti'~"'t ,-'< ! \., U. ~ ~ .. " f /'L, < 

T';rr'"'r'j'" n • .".~l"}f'r! ~;';' 'rV !!<> l x .. 1.~'. ~ E., .•• :t~ut)'.::: ..... ~ .. J t ~ . ~~ ... 

Timer7, Interval. ;::: 6L 5 
'Call timetcmp ... time 
})' .:.,,: Inp{&HJ78) 
fbtnuUcmp(I)'~ CStr{yy} 
I fjj > 'j":/ /\nd hh> yyy -fhen 
Out &IUBD~ 40 
Ebi:~Jfyy > jj Then 
f)' &< H"HU'. f .... ut n.nH), J 

Els{~ 

Out &lI}BD, 40 
End If 
End Suh 
Private Sub hhrutXt_ .. Kf~yPrcss(IndexAs Jntcger~ Kt"yAsdi A.s Integer} 
H(KcyAscH < 48 Or KcyAsdi > 58) And KeyAsdi <> 97 ;\nd KcyAscii <> 
80 And KeyAsc1i <> 4$ /\.nd Key/\sdi <> 58 And Key Ascii <:> 77 And 
KeyAsdi. <"> 109 And KcyAscii <> 8 And K.eyAscii <>112 And KcyAscli 
<:> 65 Then 
Beep 
KeyAscE ~ {} 
'ts. :i "0' H 1 . •. I " " s -", v.. I; .' , iVISgnOX p case you can tenter ,eUers , voCntlt:;J" \\vanungj 
l-vtrr>p"<"'{(i '} 'l",,,vt "" ~!l· C'l.., ,~'-."'> .• <.). .. .!: <>.,--. 

txtrna>dO),SetFocHS 
Exjt Suh 
r:l~,p 
l._~~.-.)W' 

End If 
End Sub 
Private Sub lltmint.vJ<eyPi'egs(Kt~yA~cH As integer) 
n(K~yA$.di <.' 48 CkKeY!\$c!l :;--.. 53} And KeyAscii <> 97 And K~yAsdi <> 
30 And KcyAsdi <.~:> 48 And K~yi\scii ,<:> 58 And Key/\'scii <> 77 And 
Kevi\scH <>, 109 /\nd Key Ascii '":.> R /\nd Key Asdi <~:> 1 1"2 A.nd Key Ascii 

</ . <. .0.: ... 

<> 65 Then 
Becp 
tr c.'\,,' A" ... ,;; ;;.:.: 0 
~ .......... .,) t-\ .. )~. J ~ .f,,/ 

MsgBnx l'ptcase you cadt enter lcHefs'\ vbCritkaL (v/arning) 
txtminLTf:xt::c' !'tl 



notme .:.:;. DatcDinr's". currcnH1me. endtirnc} 
ihlnotmc{O)J:~ap1ion :::: r)n1eDimos~< < (:urrenHiln(\ cndtime) 
For b ::.:; notme '1'0 () 
1") t',; S Tn to). f 
'!. .. ut (.x.n .. OL. } 

txtend,Text ::.:: (51r{0) 

<:mdot!lCLEnabied ~; 'rrue 
"firflcr3Jhmb!ed ;::: Fnbe 
txtstarLText:;:: 0 

txtstart ,'r~:xt ~; () 

txtsturt, SetFnc us 
txtend. SdFucus 
ExHSuh 

End Sub 
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