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ABSTRACT 

devicc i.s designed for industrial / domcstic baking, The user simply pnv:cr it on 

sYSLcrn ternperature and the desired ti.me sians to couIlt-cknvn ,\Vhen the time finaHy 
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yO INTRODUCTION 

its sub··svstems nrol")cr1v. The m.H)).icatlon of h(;at in the l~)nn of cook.inQ is knovdi to l"<.::duci.' .' t ... .A. .1 ...... 

Furthcrmnn:::, the l!lonitoring and controlling of ten';perature in making plays a crucial role in 

sheLf-life ofth.::; food .. 

ilnd conrrolhng of (~oobng tempcrature in cooking devices but aU (if theFt h;rvc gru:t set·· 

tlwrefiJl'i.' need for a fl1nrC pn:cise and ,lccunw.' l'nonitoring systems, 

tirnc to :'iml the panicubr fiyx\ being c<.)oked and tlw intcrc:.;t of fhe cook. To ns(' this devl.cc, 



munitoring and. control process a.rc <luto:naticaUy carried Otrt by the d.evice. It r)l)SSC3S~~S thc 

FlOnitor and control the precess by s\I,'itching off the source ;Jf power when (11<;: set time 

STATEMENT OF PROBl,EM 

PI'Plh,,"" C<'~'l<:'l' "t,.,,~,.,v "'11;1 ;j""I""';.';I" 'j'r' i-'v'v,,; h~:'7'::r;JC; •. -' ~.' ~,,,,,,,,~, ,... .... --". 'v ........... f. ......... ) t-S: ... ~.f. ...... ........ ~ .. .1 ",' .• "-, vu .. ....... ~_.".~ ... }~ .. .. 

( ' ! 'j ! '," .. rust-crurn) t <IV or C 1i:lr<lCWnStlcs 

Reduction of shelf-liE,: of the food. 

PURPOSE OF THE STUn)/ 

f:)f v,;hlch this IJfojcctis embarked upon C,lt! be Ls~ed as fc>!lov.;s: 

devices especially for jndustrl~tl device. 

Te increase th.e shelf-life of the finished {{-Joe! 

2 



,3 SIGNIFICANCE Of' THE STUDY 

productivity and cr0ativ ity It shnH also nne! application 111 rdl1l0r1es 'Nhen it is highly 

to control and monitor the Wfa.J)enuure of equlpnJrnt like heater. bnikn;, funwcu; etc. 

can find its application in donv:::mic cooking devices in IT!icrowi:1ve (1S to reduce f00d 

SCOPE OF THE STUllY 

L[\UTAT10N or THE STUll\, 

the literature rcvle'N fl<lj' narrow dO'Yvn to the scope of the study ::Jsc;· posed :l serious lilTlitation to 

reseaxch \>,/ork,. 

RKPORT STRUCTURK 

Thi~~ prqjrcl \,vo1'k is implcrnented in five ch;l.p1ers. The EtA. dwpter is basiu111:-,' an 



obtained. The projed concludes in chapter five by prw;cnfing a surnrnary of tk' maIn points 

in the bod.y ofth:;,; resc:w.::h v,:ork; mak,-~ recommend.ation fz)!" ftlrther research. 



CIIAPTERT\'\"O 

LITERATURE REVIE\-V 

1 BRHT HISTORV OF TEMPERATURE 

researching and Gndlng bettcr means of ITleasnremcnt. 

Ln tho.:: o.::igbteen centurks, ,:l.1cohol was better rd:t:renced than .mercury v,:hcn used to mc<:sure 

h."(~(··l.'!.~;;p ',.>i.e,;'1.10',: t:;",N~L"~":~; ,>< ! j.)i'(' .,,,'l'll·I'" !"""[(""I['O 1··'r·'·'··'" ". '~rl'\"f')'1 "t 1)',"; t··!·l·'·'·' • ~~ < .. " ,,--<... -'- ,<, .. "'- "'.!,.J .... n' .. <.- u~· ,.,. J . :':'-1.:.-<"., «, ",-'.:. ""1"'.1. j", U. ,d. . ;.,L., 

ty·;o extreme \"/(:1'e subtended by Fahrenheit into ninct'y'·sixf)oints, giving his thennomet(:rmore . ~ I . ~ ~ 

and n temperature scale very close to thc Fah1'o.::nh6t :.;;calc 

Close to the rnidd!c of the eightf~en century Ander Celsius sa<,,\i that it \vCiuld be nicc~ fo use 

calibrdtionn:::ierence <lud to divide th<:) scrile into !OO 1nCren1Cnts irt::<t(;ad of nindy six 

l{T' '''', . 1. ' ! d d ~ . ~ " ". . t" , usec!tL.. j, l,W1":S \v!!y we nave 1UW rv (H:grces cenLgnlw~ as Hw t)Oumg POH:t o· \ivakr ami 

Th: Nineteen century ",IW tn::rncndou;o groY!fh in klr1l-K'r<lJnrc nK'<1SUf0f1Wl1tS. The vyork of Lord 

and \Viniam H0rshcl {nade knmvn that ','vhen sunUght \vas spre(l.d infO colours:. he could detect 



fontain no liquid but operme on the principle of unequal e.xpanS!OD bel\vecn two tnet:.lis, 

'VVhi.T; (ooled hence the narne himdal1ic thennorne:.erf2J, The birnetd!hc thennoHlcters <J.re 

easy to undt.::r:4and, and also bave a \vider span, Thus making Hwnl w.:;cf.'ul. indnstrLHy. in 

) 1, Humphrey DafY discovered that aU materia!;; luvt:: ptJsitive tc:nperatnrc cocnlc:ient (PTe) unlike 

is referred to as fherrnoconp1e effect The t\\:'o disco',;'eries np';;n up the introduction of 

In t11(; hventidh century,. the discovery of sernjconl.hl<..~V}r devices such as thennostat, fiber opnc 

Lord Kelvin and i'-,nders Cdsius>Nhcre I'CVv'Hd for their works, thus instead of lmnrlrcd degree 



ANALOGVE-TO-HIGITAL CONVYRTEH.S, 

Jud produces a digital output ,;:;nde, v,:hich represent the :~malogue signal, Because -!ti~, nD<.':n used 

the inh;rbc.e of analogue system and digiwJ Systtl.HS,it is smn:.';ti.lne caned an "encnd!ng 

VOH~lg.t;:;very so that the t)Utput of the ADC consist nf digital v/ord given by the exprc;;slon 

Fii-? 2.l: Dic.lgrmn of 8,3 -bit ADC 

7 



sampling insLmce to give (! ;.liglt;::i \vGrd. Th~ transL'f chmarteristic sh(nvu belly\:".' shuv,s 

the digit.Hl tW.ndation process. 

110 

101 

100 
I 
I 
1 

. .................. . 

-~~ 

, 
I 

I~ 
L ............ L ......................................................... : ......................... ~ ... ~ .. ~~.~~~.~._~~.~~.~ .. ~~~ .... 

o 3 4 5 

Fi.g 2.2: Input! Output characteristic ora 3~b1f ADC 
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Hut dearly quantization errurs stU remains, it c~m only be minirnizcd. 

-r-- ._J_~ 
~~.-..... ---.--.................... ...I 
l 1 
i i 

D/>,C r!! .. ----.. ---........................ ·~~l F:eJ1ster:~ 

i , 
~ ........ ~.~ ... ... 

>...... ____ ._ ••• _ •• _J:.-.-.~ ................................. ._._._._._._._._._._ .................... .....;.' ___ . ____ _ 

The APe consiA$ of lv,-i} rnain block; a comparator and a ;;;onl1'01 unit, as \vel! a:~ digitd-10-

;:.OfnT.rkr (O/\C) unit and rcgistas. The control unit has three inputs v.:hich arc Vin, ~l c!o(:k 



If VDA " V/\" the comparator output 15 high 

If \f))/\> \if\., the comparator output is low 

23 HiSTORY OF OVENS 

Ekforl.:~ the invention of micrnwave OV(:IL, stoves have been uscd extensiveJ~-{ tbr cooking and 

designed Ox iron fhrnace stove \,vhich V.f<iS calkd UK "Franklin stove", Jon"bn :rvloU. Invented the Erst 

fhe rnicrowaye oven, 

A.meriean sc!f·tamlbt en0.1ne<.'x frorn howlandnnin was buikhw. m;w)·I.I.d.rons f..)f [<{dar s<:t<; Yiith ....... ....... • •••• • • • '~. 0.-

nHcrowaVc. He later uSe pop-corn to verify his Lndings Spencer crc,)ied (j higb dellSity 

10 



2.3.1 T'VPF OF OVEN - The C01nm011 type of ovens arc: 

l'karth ovens·- this type of ovcn is nwde up of diflerent s tnu 2_ of byers or tray ~111 In one 

c<mlpartmenL Each level is ml independent ove1} SHlc:e it is equiprH:d '..v1th industrial strC:;HH 

Fan assisted ovens·- Eke conventional ovens, ir operation are simdar onl,Y different 15 Cms ,lr<~ 

1.3.1 DA.NGERS ASSOCIATED \VITH J\HCRO\YAVE 

Tin foil, altuninum foil, cerarmc decorated w'ith IH(tal.s md products containing rHetal or 

causing sparks iokmn. 

Categ.(l{Y 1: cancer ... causing effect 

Category:;: Biological enect of exposure 

11 



CHAPTER THREE 

3.1 DESIGN AND Il\lPLElVIEN"fAl'JON 

and cOHtroHing device W,tS realized in moduk~s, These rnndul('~:; were brought togetber to f()::H the 

whole systelrL This chapter seeks to look into design approach and Tua{eriallHvo!ved. 

:Ll.1 I\100CLES 

(i) :~: --- volts p(lWer systonmoduks 

(iii Tempcratun:::-to-vo!tagc conversion module 

(!il) 8-b1t analog-to-digital conversion fnodu!es 

l " L 
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1Vbin ..... fi'om public electricity or g,~nerator dc. 

femperature senSQr 

tcmp.'.ratufc into electrical volt:.tge equivalent. 

Wl"n it eLf 

LQad ~ th,;; heating dement of the baking deyicc. 

1.2 OESrCN [i\IPLFMENTATION OF PO\VER SYSTEM 

i\H the intcftf:.tted circuit del db used to realize this proiect ',;vork nx:uires ,l SV direct CUlTU:L . .. ,/ " " . . ."... . 



C()11VCrt the !\c into Dc by removing the ripple:;; frequency produce hy the ;::;inusoidal vok;.ge. 

Capacitc!1'S "in:; incorporated into the pi.hvcr circuit to couple the unstabi!ized voltage output front the 

vdtng(; at its pin 1 tenninal und produce a stabilized voltage 05 5Vdc at its pin .3 tenninals.T1H.~ pin 2 

t(TmlHiti is cornnlGl! and grounde:..LTh(; stabiljed voltage is collected bctv,'cen pin 2 and lJin .3 tcnninal 

15 
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3.13 DESIGN [i\lPLE1HENTAT10N OF TF:rHPERATUIU>TO-'VOLTAGE CONVERSION 

a nk;asllDlb1e dectriul1 voltage. As a result, it is desire to select a 5uitahle temperature sensor cdpahle 

of cl:Tying out the required conversion, function, convcniently 3JJd tiC cnmpi'ltihk 'vvi;h the ADC. 

tempemtme sensnr twed tr) convert the arnbient tClJl[.wmtun;;;o voli.age. The d(.'vic,-~ is a 3pin pbstic 

L TbcUA 35 docs not fcqmre e·.'{icnwl cahbratJon Hnd provide <lccuracy of ··;·1/4"'(, at rc~on'; 

(crnpera ture 

! 1. 1 1 " . . . 1 . l' . , 1 ! ("' "C" . . p 
11l. ,[ 'l.eb ow sc l-n(~;Jtm.g cap;;u1!itH.'S 01C55 tmm 'J.1" ... m ~:;tu) arr 

Due to some of Uyl 35 spcciilc<ilion it l)(.'came nCC(;SS3XY tn usc the device fbI' the project SonIC 

1 , ~ l' j ..... "i I"~ ,.,~ ... / ( t . .... .... {i(.'<" .' /\ guaran,ea '};e accumcy 0 . anout ,}) ;'<) a .. ;, lJ' .. } 

It needs only about 60 :\ ofcUfrent limn ifs supply 

3. !t is directly c;;lLibmted in degrcl';; Celsius 

5. Suitahle fnr remote application 

Cell! {)perate from 4V to 30V 

16 



3JA DESiGN OF ANALOGUI<>TO-DIGrrAL CONVERSION ~'HJIHjLE 

The /\.DC0804 is a Cf'dOS, 8-bif successive approxlm.mion ;,rnalngue-to-digital converter ihm 

I
[----:""···············r- --" .......... · .. ·~--~r .............. ·-·-"--·I 

." ! ! i ~\ .f : 

I \,,~--~-_// L! 

~-"I Ci 1 20 ,,--. 

02 19 eLK? 

'vVR C}3 "i8 DSC) ~LS8) 

04 17 

·· .. ---·-1 05 16 1-
~:: i j 

=1 :; ~: ~ ••••••• 
~ ! 

~" ...... i 08 13 r" ........ 
I ' ~"" .... · ...... I 0912 I ........ ·~~·-

"--l~~' ............... __ ................. __ ._"" ............... _. __ 111---·· 

03 i 

t)82 

t)B 4 

DES 

DB 6 
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3.1 .5.:DESIGN CONSIDERAT10NSANH SPECIFICATIONS 

l., His rOlnpatible with 8030 miCfnpnJCessor derivatives, and requires nointe.rfacing logic. 

11, Easy inierf:l.c<.~ to an fnicropfocessors, or ran operate "stand alone" 

111. LOgic inputs and outputs lr;cct both CrvlOS and TTL voltage level specifica1;on~~, 

IV, It has (HH'hip clock generator 

" Ii C~Hl use U\' to 5'/ andogue input voJiage range ,xitl1 single SV supply, 

\,L >,10 /C{U adjust required 

l. R{~so!ution --- S hits 

lL Total error - + ILSB 

Ill, Conversion tirne-l 001.15, 

:-; -t L I'lP -"S-,r-"?<s..l n~,'!fnl Ei\n-;'''l».rT· A'fI(t.~;- (·')1:' A~-'!t(" ".~j_o(~}o): . .f1~~S.I,,.'Jj.~ .IJ~jl. <"; -:'l/l.l.~.:l~ i-l.. . . I'_L~ . .1: : .l.f ~.' 

18 
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1.7.: 8-f:HT SYSTEM CONTROLLERS 

An 8~blt 89C51 ITlicrocontroHer is used fe,l' system control. The systern control arnong other Uungs 

2) Pcrforrn logiuJ operatjons on the converted .. LJta 

19 



4) Respond to key press that provid~; user comrr)l 

5) Store and had user setting 
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3,I,8: DIGlT 7-SEGMENT DISPLAY 

For feat-time cOHnnunkatiol1 of system status \vilh the human vv'crkl, a visual ,JisplHy :.;yskmis 

in,:orpur;:;icd. This dJsp1a:·:/ is a 4-digit 7 segrncnt cornrnon anode rHuHiplcx disp!ay.fhe circuitr';' 

Design Calculation 

For ,lD n-digJr multirJkxcd display the scgment current r:i;(iUired to nroducc the s8.mebri~htm:ss --.-' "... ....... t.,- ..... ' 

Thi.s ll-Cc:id incrc,wc in scgment current i.~; to counter the current discontinuity caused hy "he hn1c 

slicing due to rnultiplexing. A 1511",;\ f;:Hward current '-vas sdectcd f~:)r eacb sq.;m,:;nt the fcqmred 

pulsed CUlTent thercf~:)rc is 5 x 15mA ::: 7Srn.A 

22 
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Fig ~i.7 ~7 ~cgmi.'nt Dispby. 

1 c ::: total seglnent current :co 600n1/\ 
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The 25 Al G 15 GR transistors has ,H) Ere tYPlca!!y 200 

200 

IB 

::: 13660 

via PNP trnnsistoL 
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" nI.;',.'tT< .1'..::' ;,:--1"-Yfi nlSC'nSS"lON $')'£;' u-r.;<.S·\.l1 TS I"»J.~S"t,~.l., .,,~ ,:'\..;.·~L1 1.11, ,.,-..• ",.1. ' ~[' 1"-£,' . ..i' .. 

if actu,,!ij the systCnl, test must he conducted and resutlS arc obtaine<C At this state of compietion, 

(1 ) 

(2) 
An bully component detected werc replaced with fhnetionalone5. 

(4-) 

(5) 

L: LIMIT A '[ION 

InaDBrty to get good cornponems that rncet speciilc3.1h.H1 accurately 1, y ... '::. 

.~ , Some GOn1poncnts not easily accessihle 

26 



· GENERAL rROCEDVRE FOR OPERATION 

(i) The heating de'v'ice is connected via the syskrn to tk:: main supp!y_ It is HorrnaUy -'off' 

ni} The mO:lilnring and contwWng !5evice is no\V connected to the main and the actual 

{w) First 1WG ur~rer 1110St reset hutton:,; are w;;cd to either increment ()f deCTernent 

deCH:rnent the Linlc. }'-·Jote that time c{)unt is in minute for this design. 

(v) \Vhen time h2:S been set, a click sound is h<Jan and Uw load automatie,Jly turns ON. Nute 

fcrf the sake nfbdter i.Unstration, light bulb can be ul:;ed as 10a,1 

(vi) Themonifuri.ng and controlling openticlTI crmtinues tiU ill,:; Unw dapso and the bursar start 

to sound indicating load "off'. 

(vii) Sensor disph;.ys the lJO',v temperature ofthe sUF<.JunrLng 

: TROUBLE SBOO'HNG 

3, Follo\v procedure of operation carefully 

2/ 



CHAPTER FIVE 

properly. Thc b::Jwr simply goes almut other routine as when the timl;; set clapt;;c, the OVen!l1 

disconnected [rern supply and an alaIm is sound to notifY the baker. 

(:{luiplr;cnt such as ghs5 furnace, iron melting and sHKHing pb;,nt, C(!n';pressor elC. 

improvernen( CHn l)e lnnde to optimize this project some \'v'hieh o.re high1ighkd below 

A cornputer ... ;~'Jih.vare rnndel can be built that 'Nil! haiEe lnorc eomplex temperature operator 

Re-designing snnilar tl.~nF';I;;nture svst,;;m to fit other endneerin::z. (p'r:\lieatiol1 and diseip1inc i.e. 
..... ..... ~ < •• ' ... '.... "t' .). 

Engine uf a c~rL 
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CO)-lP[LER V8.D6 conK 
1 C:OtvlP!LER \/S.06, COtv1PILAT10N ()F MODULE CODE 

RI0DULE PLACED iN codeJ)BJ 
11'-JVO!(ED B\'; C;\KcH\C51\BTN\CS1.EXE coder.; ROiYl(SI'vlALL) HRO\VSE DEBtlC 

ECTEXTEND CODE 

4 
5 
(, 

8 
9 
10 

14 
15 
16 
17 
is 

~~·ourcc 

fiinclude<n.'gS 1.h> 
#inc Itl de< in trrns.l·,.> 

j1;"e:1n,' "-1" n,'y'" I)'.! f"~ ...:. ... :_ v (~"''''' .. .f .. <. ! 1 ~ 

#detlne ,b.LlJ){)r1 PO 
f.Hefjl~" I'j" rV'lt D'). ....... ~ -'. ...:. ........... ~ , ... _J.' ........ ~ JO.o 

#dtune seconds cou.nt rrIond 4000 
#ddille siZf:~ S 
#definc ccndgradc .. mask Ox46 
.1-;- -;-..... ~ ) 1\ ,., ') 
~'r(JCilne (;P~1118..S;( \}XO~) 

#define digits 4 
#'~eflpf" lYriP'lteo;; "'oun> '·c1n:.:(: tin '. {,.~. .~,,-, .•.. ... ~ '" __ • <;... . :. .". .• __ l. I~. __ .... ...:... . ... 

f!.detlrlt rnax time 9999 
#define max tem.p 255 

19 c()(k char tahk'l'! ::: {OxcOJ}x19,Oxa4:0xhO,Ox99/);.z92,Ox8'?,OxJ8/)\SU:{)x90} ~ 

26 
, , -, 

28 
29 
30 
31 

33 
34 
3·). 

.... "~'} n -": ' .... t ...... ,=--" .... ? t: ~ \::"" ':) -.",'1, .... ,00:.;,,'\ •••••. t, Ul;S;'Slkf.l u;, t.!l.\...,I,;",~bl1>..:.;:,:;;c~.!ltL, ... (.o,.Hl , 

uni.,igned char svs t\.':lul),nfeset iemn.lJ;.1nutes CGunt: ..... ,..; -_. .. '-" .' ... . 

bit hue ~(~k;tjrne~ .. ~ sl.:;t,wrnp .. _ set; 
rl~<;i(Jn"d ,'haT d'li<: buficrf<.-jze'!· ~ ''''''.'':7 .~. ....... . .~~!..vJ..'" '.. ~:~{ .• J';' 

31~it J110d.e __ .k.r.y = 'P2/,{); 
Sbit plusJzey :::: P2 i

" 1; 
,hit minusJzcy ,,,: P2"'2:, 
shit Hdc._ .. ·\:vr·;te:~::·P3/\(); 
sbj,t alarm dx :::P3"6:, 

.... 

~.* .. ************** 
If** * *******:.:::*****:::: * ',' 



., , 

.)0 

3"7 
38 
39 
40 
41 
f' .;' .. :, 
43 
, , 

'::'~.I;~ 

45 
4~S 

47 
43 
49 
,~ -r-
),) 

S 
~.,! 

.-.''':'''' 

~ 
.., 
", 

54 
55 

" , 
;.. 

.-~ 

k 

....... 
,f., 

.) 

M 

. .., 
~) 

", 
~~ 

4 
4 
4 
S 
5 
-~ 

'-, ; ii < < r f f f { 

tj;ne "j,,,,!, 
'~.>. '""", ...... -<.. , 

seconds couni.:::sec.onds cOli.ni reload; Ji4000 ticks here 
if(limt:: _set) 
{ 

i H1 (--luinutes,_count)} 
{ 

lTlinUles cnunt::luinutcs count reload; 
if(! (~~presct . .tirnc)) 

load .. dx::: 1; 
time_5et':::O: 
a!ann. __ dx "'-0:. 

H********···******** 

CSl COlVIPILER V8.06 CODE 
56 { 
S7 1 
58 I 
59 
60 
61 
62 
" .. ~ 
0) 

64 
65 
66 !.. 

67 2 
68 '2 
69 } 
70 2 
/ i 2 

74 
75 
76 
, , , , 

'< 
f 

!;'**;':':*** * * * * *::.;;: * *~;-::** * .. ; 

::;**::;;:*******>;<** * **** ::' 

: 

unsigned char I; 
f{)r( x::::4 ~;"-'. -<8 ;.z·+··;· ') 

{ 
d.x .. 'p(nt::OxJf; 
dma ... pon =*ptr++; 
dx .. 'pml f),:., :::_'-( 1 -«z i: 
dday(lOO): 
dx_ ... pmtj::: 1 «z; 
"'at'l '''''Ol'j-;z;flx i-'f u ~" ... ~'> ~ '.' ~.~. 

deLy(200}~ 

l 

~**** •• ************ 
~************.***** 
" 
unsigned char get..<'idc( voicn 

,', i 

·5! 



78 
79 
80 
8l 
82 
83 
84 
85 
36 
87 
88 
5<0 '.,/ 

90 
91 
o'! 
.. ' ....... 

93 
" " ~}·4 

95 
96 
( .... ~ 
j/ 

98 
9~') 

1 nn 
\,/\,/ 

101 
102 
103 
[04 
iOS 
: n{~ 
.~ \,/"" 

1"\,"'1 
:,) ! 

108 
109 
1 10 
.'. j I 

12 
1 -; 

.., 
.) 

J 
, 

j.~ 

A 

1 
I 
1 

unsigned char z; 

adc Wr-ik:::O; 
adc _.wri tc:o' 1 ; 
:;;:::60; 
\vhild ~~!}; 
return adc~pOr1; 

)1********************88 
)********************** 
ul1sign(:d char get .. Jrvg(llnsigned char n 

unsig.nx:d int avg;::{}; 
unsigned char z; 

fl' n1 ,,, ",1:",,0, 
.. '! ,w ___ .'...,~.. '-",,: 

l()y(z:::::O;z<size:z++)huffer[z] :::t:mili.~f[ z·+! L 
l)uffCrlsi:t(~-1 ]:"t; 
f,';r(z:c:oO:z<sixc;z++)av g';' :::btl [fer! z J; 
rewrn. avg/slze; 

):(>l"d ~'11'i il"j":"w(vo:d'j' 
, .. ~, " ___ .. .~}Vl ..... . A 

~ 
) 

TCON:;:OxOO; 
HvIOD":Ox02: 
THO:::Ox.06; 
TLO:::::Gx06; 

J***************** 
J***************** 
',/uid init,.5rq{yoid) 

FTO:;:l; 
Ei\:::l :. 

/:* * * *':{o;o:<:-(: ***** * **:,:of: 
" 

COMPILER ViU)6 CODE 

11.9 
120 A TRO:o'1; 



121 

123 
124 

!. 
i 

/It. ***** * * **x.:** ~~* 

unsigned char' initJernp(voidl 
125 { 
126 ; 
! .:7 
12;;0: 
-;29 
130 

lHlslgned char z; 
unsigned lnt avg:::O:. 
r ...... {··,,:::p·Z··.<"·:'··'f:· '7 'r"'" "h·U fi·~'·f·r.·/ ·l:::f>y{l{' .. 
........... $ s .. .I.:. . .. ~.. ..').~f-, .... ,'-_' . l!.l ..... 1 .... ) t "". V",- ... l ... ~':' 

ff)j'i ?:::n'7«"; .,.e'··l·;··+·ijvlft··~l·f '71:::oot ·'l,·l,-.{)· .'. \.(~. \./,~-, ~:r./...! ,... ..- •.. t..> { .... t~.'. ::;. ........ _< ..... v\ . .'~ 

fbr( I::: O:,x.<size;z+·;·)avg+::::bu Hh[x:l; 
return. u\.:g/size; 

135 void shOv/~tclnp(unsigl1('d d1i1r x) 
i36 
137 
138 .... 
139 
140 
l41 
142 1 
14·3 2 
144 1. 

145 ~ 

146 2 
;.·4/ 2 
148 
.. /, r .. 
i .... 'j 

15n 2 
151 2 
i52 :; 
153 2 
154 2 
155 2 
1.56 
157 
158 A 

159 
160 
1 (i 1 
162 
16J 1 
164 
165 

ursign~d char loop""50:, 
unsigned char r; 
HD"'; ;'>n"d "'h')r J':lta rl tm ili.'rl'l OJ' ....... ""}~.:;; ......... v {OJ- <.-,;,. .... ___ . .c - t .. _ , 

x/:::2; 

t 
F:(XY'U)* 1 0/2; 
x/;:;:;:2; 

dJ;uffer[OJ:: ubL<::-.:./ I 01: 
" .})." r\"<--j'(ll= '·';!'ll·"j'",':>."; I (Yj >('(""'jn j"-l··j'..·:/)·' -:. ... ___ -. ~.(.L .... t J t~;~ .. " ~ .... :_ ...... ~ /.,J _i ,/. L.......... '\.~ ... ___ .. { < ,.~:"'Io. ~. 

d ... lnlffcr[2J::: ti:1hle[rJ: 
} 
i~ !"" prc~"'[1l::/'<~"l<·;'n".>,l" 1~1';"'!'" d ....... Utl ... 1 .... ~ ~'..: v ...... {.u.b ... ~O.',. ___ .. ~ ~0~:: 

'yvhi1e( ~~ loop)write ~ displa ytdJ}u.ni.~r):, 

//:-;-=******* * ** ***** * *.* 
" 

void show .. .timc(unsigncd rnt x) 



1 66 
16 , , 

, 68 , 69 , 
1 70 
1 71 
1 '7') 

,'-

1 , 3. 
1 74 
1 75 
-. 76 
i ' , 

l! 

1 78 
1 79 

181 
182 

I 

rl bl'rr~~:,r(fl::"-:-'+l0.fx!: fj'W'}' 
.......... ' ~ • .;: ,.}-~. :. ~> ~ ... {.~!.) ':ul·~J .}., '~"/ :,. 

d .. bufftr[ 1 }===iable[(x<;d OOO)!lOOL 
<'I bu n;'~rr')1:::!~'hH{" <!.;. : {)O)' /1 OJ' ~"',..,.....' . • ~.')o .. j ... >.-:- "' . .... :..~. /\. I -' t '- ..... ' .... ~ 

d,J)ufkr[3]:::fahk[(U<!';i; 1 OOO),y, IOO/~;>l 01; 
\i./ble{ ~~bop )write~ display(d .. buner): 

~**t**~*******.*** 

void sys .. inii.(void! 

dx .. yor.t=Ox fL 
da ta .... prnt:::Ox 1'1'; 

('Oi\lPU.J{R V8,06 conE 

1 
1 
1 
1 
1 

1 
! 
I 
1 

~ . 
.i 

keL.Port=Oxff; 
ctrl~J)OIt:::Oxff; 

finle ok::: 0; 
tlnJe .. St;;f":O; 
tenlP ... set:::O; 
preBef ... finH.~=O; 
preset tC1Tl}Y:O; 

m.irnnes ... count=minutes ~ crnrnt ... n;lcad; 
''''''(Pl,j" ';()Pl1t:::"'v;r)"f"k {"·)'''~1·t :.",,\,,)<":1, .. .> ..... ~ ... ': ~ .. __ ••• ~,-,:,..,: .. r ............ , {'I"~"' ... ~,.' ... ~~" __ , ......... ... { .... l~ 

Ioad~d>:.::: 1 ; 
inlt,tirner{ ): 
in·!t~irqO: 
sys ... temp"::OxO; 
sfalt.JimerO; 
vihilq ~tirne_~ok): 
sys ... h~n1p=init,Jen-;p( )~ 

//t* '* *****:-;~******* 
~**************.* 

., ., L / ' d! d . I" '. 'lOIn de;(IY ... h.eYHmslgne . C!lar mo e, uDmgnec UH. Z} 

unsigned char t=:4; 
unsigned dnr d; 
8v.:i tc h(mode) 
j 
l 

34 



2 

.) 

1 

..... 
L 
...... 
.' 

1 
') 

2 

case 0: d=:::O;hreak~ 
cast 1; do:: 1 ;brcak: 
delault:return; 

it{ ·;·+preset ... l;n!e>lTlaX~~timeJpresctJir0v.c:max .. };n!z\ 
",;"',.,,~., i"TI':-{Pl":""(-'" "I'j>'l(-"/' .. '!_t ... I ... " •••• ~ .. ~;. v" .... " .. ~.".{_._{.~. "" .. :. 

J*****~***********. 

,:' :=:-~'-{:« * *::;. **:.:..:** * ***--:.-:** .. : 

delnyJ;:cy( 1 ,preset . .temp); 
it(!plus ... key) 
{ 

iH:·;·+-Pfcse(.tcrnp>rn8x ... tenlp)preset ... t'::mp:::max .. }cmp; 
shov.; .. lclnp(presd ~ tenJp}; 

if(prCSd .l,-xnp·>O)telTlp~sct:::l ; 
e be temp ~S(;t :::0; 



l COl\lPlLER V8.U6 conE 

254 
255 
256 1 

259 2 
260 ') 

261 2 
262 
263 1 
264 
265 
266 
267 

269 
170 
271 .~ 

""'I~."'} ...-., 
i.- f .. ;~ .::.. 

273 .3 
274 .,~ 

1.75 3 
276 2 
277 
278 
27~) 2 
no '2 
281 } 
282 3 
283 3 
284 2. 
285 

veid stt, __ finl(U'l1ilruS(void) 
f 

dela v kev«(\Pfcset time)~ 
.,; --- ......... ~', . 

; 1"'( l11': l'n; :,<' 'I, "v'i 
•• " J ~""'''''>.~ __ ~''''' • ./} 

ddayJzey( i ,preset"lemp); 
in !l1linH~; key} 

} 
i Vprest:!,,,temp>O)krnp,,,sdo

:: 1: 
che kmp",sd::::O; 

{ 

J 
i n ~ mirn.ls"key} 

ifi!mode kcv)~.:;et time rn,inus(); 
". '_" r',' yo.. _._. . .. 

"l'~c, ,.-,,' t'''l''»n l'1';'-lns{.l: .... .... ~ ..... "'V"'r~ ....... ~{i·· ..... } .• { -- '- ' .... 



286 
237 
n8 
2B9 
290 
291 
,7)2 ~ 

i-
N(,,"'""} ''', 
'::"'i ... "1 

, -
194 ,'" 

'" 295 '] 
1<)f; 
".",-\J 3 

~, 

'~ 

29S 3 
2 

:;.00 '" 
,< 

}()1 

3{!3 

304 
305 
306 1 
307 
308 1. 
309 2 
310 2 
311; 
312 2 
313 2 
3i4 

N********************·* 
v***********·********** 
'''<''1'l,l {'nl~'ln';n" :""~'n{vr):d' ~ 

( .) .. , ~.I .. ~ .... t.·.t.~ ... "". __ ~"""".o(.j;.!.;~. \, , .... 1 ." 

i 
\ 

iHnreset tirnc>Oiahnn Q-'{:"L 
.(. ". / .. -

j t( (sys ... temp>'::=pn:;s(;t .. ..t~;;n·,p }&&pr(;se(.~ timc,'G) 

) 
J 

tirne Jet:: 1 ; 
load dx:::i); 
alarm dx"l: 

ebe rilTlc.,sct:::O; 

.i 

1********·********* 
v****************** 

vnid main(void) 
i 
t 

:,>ys~init(); 

'v'vhile(1 ) 

il(tixnc ... ok) ;tjrnt ... ok":O;sys .. }~;;mp:::gd ... avg(gd ... adcO);) 
Sho\v._ tCl1l.p(sys .. Jemp); 

END 

, l 
i j 

scan keyO; 
"'''''''''''»P ""',':n(\' ...... ~ .... j;~.} } .. <..,. .... <-- • __ .( ........ (. .• ,;:. "',I~' 
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