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design and cnnstruction of micTocontrol!er h:rscd dedrl(' o\en and cocker \"ith. Urnc and 

control is pres,:;nted in this project Thc pnpjcd is built around an AJn)}.:;\ 89(52 
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the ltrnpemture of both the COOKer ;.md the o\'cn units which is in analogtl::;hnn "nd L:d ilk 

output voltage to the input of the analogue to digitaJ c<)Hvuter (ADe) v-ibich con"·cn the 

analogue signal to a digital equiv<1knt sigmd.Thc minocontrolkr porL,HTlls the lnath::::Tn,!cics and 
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•. 1 INTRODUCTiON 

he~l' "''''''f"I)\i 1'("1' r!nn»'s'ic- ""',(1 C<"'f,'·'rrj'''r·'.';'; ;'·.nrj!;-;"lff }:"'j;'l h"'!e:'"'o '[,:.,·("'Cl,·.'·i," C;.,'.".;,',.·,'·:',.," ; ',',;, :H'·l ;.,k·,l.··l<. ;.':, .) .• " _ .. ~. ~.}{ ..... "' ~'r.1 . __ .. lA~.~· ... ~"" -:'~$..., ...... ~ ........... (~ •. ...... '. ~ .... ~ .... ~ ..... -... ~, ...... ~> .. L .... .. ( .... ~~.~L •. t::" ~ ..... -_ {..... ... 1 - ~ I.. ~-- - ~'- ~ '-

The adv<:nt of lnicrocontrol1er has made :=t rernarkabk impact H1 OW f<.+.l of 

11':.c] ~J.r( idea! {';.H' applications \-vc-rc cost and units <tiC very imporLmt 

T1K design ,:mci <..~onstruction of r'Akro<.:ontroller basnl time ;,ind t';;rnperatuf<.:: 

and risk tlwt 
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irnportant 1~snes. 

1.2 AJAlS ANn OBJECT IVES 

untie! Listed pCfSpe(;t1Vc: 

L To constnK:.i ,in electric oven!(;ookcr that one Z":·an be cooking 01" baking [HH.! go to 

timer and ternr)(~r<'lture rCQulatoL . ~~: 

U. To provhk; ~x"ih cooker/oven an additional dired. UN and OrF switch to the p'J','{er 

1.3 :l\lETHODOLOGY 

convert the analogue sigmd in the case temperature, tn <'1 digital val.ue ,«,'hicl"; the· 
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1A SCOPE OF \VORl( 

1.5 

'Iii;::; l)roku write-Ix!) is divided info five chapters. . , 

. ' 
Gc:';!gn. 



Cl1APTER T\VO 

cooking h.:hxl, bcddcs stoves orwnges commonly t)·pcs inc!udes:, 

co oh::r<;, {cfnck nni""i .I '...... . ,_ ". .." $:" ... ').',~ 

Toasters Rice cook(;rs, Electric tea kettle" 'Abad:a' stoves and tb;: nmv ob'~oldC [Jub 

hi~:,-j'l"'~i) ",li"lY"",t "11 !1"e- hnttnrl'j ," '{f~V' c/"'·,1<;,",{· f;,,->1,,, it'j ifl'" '-'l,(l,{{'<> '_«vl n .. i.)~_)_.<:l'l.) .. !_,',,' i.H.' lll'.tl'1 .. '-~'· .~~ ... .. -', .. l..~ ...... '"-'t _ ..... s .• .., ~ .. .i. t.J _ .......... ~ () t .... y v ..... ... (..1:.:;'.;::' ... ~~t ..... · ... ( .. "'" .... ) -'-,.~ ...... l>. ....... ).. ~ .] _ .. t..- _ i 

Ivlany eornn:erda! restaurants relY on a convection oven to gJVC tbeir EKld rnorc 

ovtn, 

true cOHvection oven there are thr~;;e sepnnrk heating der.nents ,dong the top, boh.HH and rca: 



·I·h,> j\(V"; "j<J "i:i.;~(J "f ;'prri'n·; d;<;,'~q' """;~d I)',>' !i)tlj,>,,'li~ 1 k .. ~ 1 .~ ... ..., _~ .... ~.ott .. ~.:.:::,'>.-.. J~ ....... ," ... ~ ....... · ... ~iv~ ~ .L ........... v ........ { ........ " ... ~" ................... ".:.r. 

1.:,'!;, •. , .. : '·'t·;l': " l'~v. l·l"'rl'·~ '1 In; Cll··· :'1·':·"'1': ,,; '1'>' sL::: ;""'~erl:l' '·~'·l \'j; 1'''11"1)"'·'1' l.,i ,,;·,)n·· f,;)" i.:.·l'.:;1 •. :.;'.:.·1":;>,. L .. ·~ ~ .. 'v .. t~ ..... . .oj _ ~_ .... S>') ~.l .... ~........ .. ..... ~. ..~J ., .. ":.3-:. ............ ..:i ........... t"-.> ... ~{ ........ _ ..... (. .• • .. "'~"~ ..... t .. ~ ... ~ '." ,/ ~ _",. ~ ~i ~ .. 

1. ),,'·lL··,· <);) ",; ;\.., In ... ·;11 ... ·,I.·p;·l It,,,, l;;,;oon r;'nl~'t"'~iJ hv f··L"" '·1' r'. "\",'(''"' in?";"j' ... ~ .~ ... ~·c ....... ~ ..: - ~. ....... '\... ......... ~.l..;.." .... ..... c· ........ {".J .. ..,. .......... J .. " .. / '" ........... ~ ... "'... ....c .... ," .,c .. ~\. .. ' 



Y!/!lA'''~''i>:l' < f',~ <::t'ff"-'UI,dl' nc< t"",I~>l;<""f'f"fe O('C~<' 1'll' "'!.'t"'· t!.'·:l'" ·tl':' ""1'<)1"'''''',:,; < 'I'" "l'" .:; 1.,)',',)',',<1',";':' ~'.., .•. .s~ ..... ~ ~ t~I:""'.J So .j .. _ .d~,::: . ...... H. _ ..... S ..... ".d.~ "... c . ., ...... ,. .i .. ~,L . .... 1: ,.L.( .1. ... t ..... t ........ r) ....... 1. ..... ~-~ ........ ~ .; ~ 

the body gaills heat energy otherwise loses energy to the surrounding. A comnlC>n conductor 

H. Simple and flCcnrare iempewtun;: control Ciln be made eIth(T by man-,w,! or fuiiy 

U L Electrk systcn1s docs not produce any sm,ok(~ or waAe gases, 

!V, AutOlnatic protecUon agall);4 overbeating. or 0\';;:1' current tan be provided through 

suitable s'-vitch gems, 

\'. An electric heating systern provides better working condition;:>, 

VIL The ovcraH dTlcicn<.:y of electric heming is 111HCh higher, 

2.1 IVnC:RO\V AVE ()VEN 



undeJg(_' t;quaHy rapid chnngc~; in directiOlL 

{"-'l-" nn'v'-, 1 (-,t ;!-~e';,' ! l·"-)<-"l':~' h '-"-'0(-1 fnr j"("!"l'I"G i-:·v ',{" l.',·'l'.Cl",-_l\;';;""" i_l'<:;<r>l(;(inn~; (,Hili! C'_.\,<_l,;-;1 '."i u .... .} ... ~ ..... ,._ ..... ,~.~ f ~ A ............. ... (_"~\.' .......... , ••• ,~,c .... J .... .~. ~ t::.-:- ~ ......... <~. (. r~ ~ .. ~,...... ...~-~. ~ ... ' ... 

" 
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miCFiW<lves att(x:ts cooking efflx:iency and can pose a ht:aHh hazard to anyone c!o:<e t(l tb: 

Spencer, a technician at lheR<.:.ytheon Company, \Vas expl;;rirnenting ~xi(h ;:~ rnagnct,oJl 

di~";j)ni'l{ in p~"'vhw'" "!1{);-t l"lJ;v'" \v<nl,c>>:, G·),· " "~"la" '·'<.<<.'t'·""'l ~l'H"l;"'0' "'=')"0 if) '1.,'.:\<:" l.·\'l;.,.-.·.'.".;·'.·.!·,.": ..... , .. ", ... ....... · ... ·c~ ........ · ""-- ............... ,...w •.. ~\ ...... o..-.<..... ,.A"I~ .. }.i\..{ u.?....:.<..h So 0},~~ ... v.q':., ~ .. tS".(){\.u.H6"'"'.:.':..~~:. ... · ~ .. ~.". ~~_U~~l l_. 

2.2 ELECTIH1NIC OVEN, 

An electronic oven \vas developed from vvhich a precooked frozen meal!:; rc;yjy tn 

eating pl.aces \vishing to serve hot procooked frozen rn<.::ab quickly. Tl,;(~ unit heat:.> tl1C~;(; 

meals to an av{'::rage wmperatuH: of 16CjC' F" 

The oven uses lnicn')wflvc energy shnHar to lhat used in the op<.::ration of the 

eh:-Cifonh.:" 

'1"P"l;'l;;"? C". rl ," ... "".( ... ( .... s,t. ~ ~ near the bottom of the unix" The high-freqw:ncy 
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Egyptians,\ven: usmg clay am; brll;;k ovens to bake hn:wJ. Ron\;m in e,;,;ntra! and northern 

iron sto',;'Z~S ',/<jere used in chin~l as eady as th~ 2:,d century AD::nd in Furupe as way back to 

the even vvorks in the t"une manner. The oven l:mrner heats the oven :_<pa<x D-bovc 1h;;:: bUUlff 

Ekdxif: current passes through the wifes and genera{{~sheat tim! radiat;;;s out or the heating 



the 15th century. In j 7tH. /uncYlu:m inventor Benjmnin Franklin develrJped (tn <:ftiUOl[ CHS(' 

2.5 i nON STO YES 
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2ot} GAS AND ELECTRIC STOVES 

sought after in the kitdli:'lL The AUA and similar products :meh ,OJ),; tbe: Rayburn Rml(,!<': (iT;': 
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unstable tcchnokgy md partly because t\r.:<1 cities and 10>''''11 rw(:J to 1)(; dc:::tri fied, n y 

l-l " )fl,'_,,-'n ! '-ll"H"·'< "l"'" ll,~<.:',d ,<> !"-";'ll'l"{' ,;,1,,,,-,,,,,,,,,-,,, I} f'('"''l'~''' ""f 1 h:-" J"f! 'v~';";'l :-,h ~",,~,{dpl'i-:." 'c'; t j~<, {',' -,,-d<-.( "~"-'-f::"'''~( ,<. )'~l"'-' <-.l.'~' V.O/ .-\,., ).)? { .... (..~ ... ~;.~ ..... ·~ .... }{.(,..,.{ ... ~ ... I ".)'" "'()l',. ...... , <. .. 1. "" .. ~ ..... : .. < • .: ........... 1. ,~·AS..,. .. , ....... ~ ...... • .• _·t_._.., .... ~ ••. •• · .... e .. , 

l"l;-l'l,-'i l' "3D <:"~' --;;.<; ,<,j CO", ,-..-n-;'1'l l'<"v" ;' ;}! <><:'< {"'-~r"l')'\;C ql !-">"i> 1'g ':s 1 ~.,. ,.1 ... ' ....... ). ~ .... t ....... ...... J {. .... ")<:... .. ." ~" ......... '~~~" v ...... ..;;.~u ..... { ....... '" ........ .. ...... ,. ~ i .... , ..... i - .., ~ 
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Advantages t>f ckctric oven/cooker 
~ ............ ,. .... ,. ................ ' ........... ~--:-----;.-.. . .................... ..: ................. : .. : ....... . 

Ueclric heat rnay represt::nt the most dYicicl1t and cconorni<.::al funn of kaling in 

14 
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stih systeros. 

3.1 PO,\VER StJPPLY 

,t'" I,}' ,\ 'o'r-ar&') '"FI--I-B I,' 1,' 
'-.... 1.1 . .: ;\,.1. 1. J.~_l"\' J. 1. .I.'-..I.d ..L 

}')Il'.~' I r'N n 1';''-/II?l.V I ... ~ >.') I ,.~ J. .t"-l . ..: ~ 1.1 . ..: '" . 
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Fig 3.l The system bluek diagr,lm 

rel.ati<.)n: 



It 
(.~ ::: .. -----~ 

. 1. 
\Vhen:. I ":rnaxnnum load c.urrent, r:::··.f~ l>.\:':o: peakpe<lk AC ripple,=, v(dtng(':.~. 

ADC"(li{04 Srn/-\ 

LJv1 35 
Ne,:ji,,;llll" '. ~C: .:::-/~ ' ..•.. 

i\(rnd Wk51 

,:IOrn/\ 
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--.;= 22QuF , 

3.2 L1\-'135 precision centigrade temperature sensor 
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inpLit to Af)C 

.. ····'1(lkH 

5V 

33 An 8-bit An(~0804 analogues to digiblI converter 
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Fi.n Dout 

Fref 256 

3.1 ShinHt~gistt'r (74HC156) 

2:1 



menlO!),. 

"§<ll"l'{ 1V1!"l'(~n r\(~('t,N"(""l (') L' .11;.0 (fNll' I t .... L, 10. .."- 'l .. ! .- J . .1 .:r'<..\. ..- L n. . ... 
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5V 

1{luF 

Fig 3.5 rAicrocontroHer unit 

* C;tncrate klnpera!lJ'rc reading through ADC/pandk! ill" serial uut (Plscn 

<':"~"'l; j\'"'' '-'f'V 1",1 ':t{'~l;<'; i'nr "l<';"'" nl"'{'''I'~n1l~(>;''''J T';'l"', 'K' '~vrY'1i'l <';"'.:.l"l 1'(,'. :1(.:,1"" \V::lS l,'.:',:~';3 t(,; ... ) .... (.~ ...... ~' ... ' ~""~., L'r.o.r <;. ... u. j. '.' ~., .. '.-.' ... j:' ,"_.~,:;,_ .......... 1 1~~~.}t;- • .. ~ ...... .... ... ~_.{ ....... .. '- . .. J', ~ .. ~ ~.... • 

2:3 



temperatun;: Of time. 

24 



3,6 (1)4049 P(JR'f EXPANDER 

~ : 
f··;··j ----~~ ................... ,.. , .. .;..." ......................... ~. ~.·i.····.········· .. ·.····.·.· •......... : .. j : 

~:-... :~ 
.1:: .'. 
0,) 
; ':: ~ 
::'--l 
::~":; 

" 
.>-; 

f(i 

:'::: 
::E ... ~;~: 

internal porl resiswrs, r! 2\ 



a (L<:: gain of about 200. 

'" 1 ,6rru\, 

r'{"l"U {4' r\.l('I'I" DlSOI A'\J ~( J ~Jt:'\. '\' ~-U.I JE I ~.' ,h, 'I' },)I.'\ E. 

di::;pb,y ~sa5 nmltlpkxed to reduc(: in pm/output pins requif<x! t'J inlerfucc the ddlCE:,nt 

Figure 3,6 multipl.,;;;-xcd 4~dig;'L, 7-,sq;rnent common anod;;; di::;play 

Tnmsi:4or 01,04 Vi/as P>,W trfl.nsistof part A! {) 15GR" 
26 



L Turning. ofT an digit drlvns (0 I ·(4) 

j4·-­
h· 

Vi 
5V 

• 1kn -1l 
-tldo4 

f.7 

-p 

-,. 
;-ot,. 

~ .. C12 e3 



Ie 
For a pulse ~Jf r?<.~rlk <.::urn:nf of In == ~~ .. . hPe 

U.2nl~ moo: -~., ........ . 
)00 

::: 1.4JmA 

IB ::: OJ)Ot4/\ 

4.3 

0,0014 

1015 ?NP driver over P3,!. 
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3.1 

6 R1 5 " 

2k? 

"'1 

~ .. 

5V 

S2 Togg!::; the di~~pby betv.;een tim.cr and tempcnxlurc 

SS Units K.ey 
)9 



S7 

Start key 

S9 ", 1. :-:.top ~ey 

and unit keys. 

in the register. 

S8: Start Ole syst(:rn 

S9: Stops the SYBtern, 

30 



4,] 'l'~i<S'l'l1"<:"C' 2 .. 1 . ..:... ..1:. ~'\.~ 

CHAPTER .FOtJR 

T[,',s'r1"l·[tSll~· 'r j. Nl') ~·HS(·'ifS~<H·Yf'<'.' _ _ _ ... ~_. J , t'-. .L"-.... J . ..!.l J:.~'.... .1. 1-" l...... . .. \./ , .... ;~.,. .1.1lJ'.i ~ 

4.1.1 SENSOR TEST 



1 l' I'" granuatty COO.s ott . 

.:tL3 DEVICE TEST 

Tbe overall behavior of the devicf; was iJwn tested. The circuit \V,:;s po\vered Hnd 

certain pn::s<:::t values v,,tere choo;,ing for both time ,md tt:ll;r}ernJure. It was dlS(:c>vcnxl that :;;~; 
. ~. 1 

4.2 RESlJLTS OH1'AINEH 

For each individu::;j te::;t carried out, <1 result was obtained and is oH1Lincd below: 

42.1 POWER SlJPPLY 

The voltage lrv:;~lsurcd at the output of tbe pov.:er supply 'Nas 1(}und to b<.; 5.00\/ 

+5V potential ,<vhile tenninals rnar'k.ed ... \j or GNU ar~: O.n OV potential, 

4,1.2 SENSOR 

42.3 DEVICE 

the written code, The code was debugged and simulated uppropdntely. This >,.'·i<JS dune l.sing 

32 



(nddb:: burn into the rnicrocontro1\er by a cGlnpatib!c prograrnmer. 

4.3 DIS("TJSSION OFREStlL'fS 

33 



CHAVTER FIVE 

CONCl.J)SION /\1'D REC()fVIlVIENU/\TION 

5,1 CONCLCSION 

'. L" "'I ,1 j 'II > • d prO};;Lt >-vor!'>. nas neen praCW:;~HY arK! ueorew::a.y acnwvc< . 

5,2 RECOl\11V1ENHATIONS 

elapses, Futun: v.:ork to be done in this area can dso in cooperate and alarm syskm that v",i!l 

34 
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,., ,OJ 
l ~ .)". 

1..,'r'I). ("l99:3:: ppl"7X 



OOl:"lh 

G,'9 001.bh 
RETl 

project_code jacobelecrrical 

... .~." 

.********~~~*********~***** , 
on) OnYl,h 
Rcn 

.~~~****~*********~~******* . 
orq 0030h 
'iT.iH't. .. Up; CLR ea 

MOV :;,p, #st.ilck 
,Jca'!'j sys,~.i 1'1'1 t 

;********00***~*******~******~*** 

mair:loop: ACAU.. q0t .,.. prw. 
:.lea'r·! show.~.t:~":~;P 
t>.C.,C\LL (',omp~l "f;~. t.emp 
ACALL scan ... kvv 
\:lMP rn,'l'irdoop' 

.******************************0 . 
MOV tum, #0 
"KlV tmod, ft02h 
~ .. ~()V thO 10 tt06h 
MOV t"IO:#OGh 
MOV U.n.li1 t 1, #200 
MDV count 2, tUn 
t¥J\j COUNT}. #60 
CL.R secl . 
eLR s tiwt ... ok 
SFTR ('01 (ly_dx 
eLR c'l oc:k. ... out 
(:t.1<. dat.a~.oul 
~.t;OV sY.2· ...... te.mp ~ #0 
AU\L L ! ()acLpn~set 
eLI<, adc .. .,S€'10.ct 
SETH adc~~vT'i tv; 
!'v10V ie, iil0000010b 
SE,'g tTO 
RET 

.************~******************~** , 
get .... Ten:p: :;t-,,3 secl, €''Xi t""G2t.~ter:;p 

CLR ':iNt 
CLf{ itdc...v-iri te 
Nor 
SFTR Mk._wri te 
MOV RO,#100 
n.m? RO, $ 

<.,,)ci t~(;,;;t ... Tej11r: RET 
.~ ~**~****~~*~~~********~*******~* 
~ f-", .,:~ r' , 
'" ~~\ .... ~ .' ; 

PUSH pS'y~ 

f)USH ace 
DJNZ countl, exlt.. .. isr' 
t~{)V c.ount 1, #200 . , 
[nNl cmm;j, eX'l t~'l S!' 

!'v10V counT:! < #20 
SErB sec} 
flJNZ COlH,T}, fx:n'~rSR 
f .. !;()\/ ((~UN'T:1 ~ ff:60 
ACAll. adjust ... time 
HW ace 



project._code jacobelectrica1 
POP psw 
HEn 

www~~~~~'~~******~~0~****00*******~* 

!'w Lbcd : MOV fL:# 1. 00 
DIvali 

9E?t ... ! __ .seq ~ 

MOV (P.RO, 1\ 
rAOV A., f.l 
H·i(: nO 
MOV B,#lO 
DIV ab 
HO\i GlRO,A 
INC H() 

H.ET 

fvK}V DPTH, #x', atE ... tab 1 e 
t~10\/ R~! ~ #3 
MGV Rl;#dioitl 
~;~~JV' j\ 1 QRO 
M(J''fC l:... ~ ~~·a·~·dpt r-
f .. 10~/ (;:.Rl,.A ' 
INC gO 
INC HI 
DJkZ R2, get_7_loop 
HET 

;~*************00********~0~****00***** 
" '" '···W 'j fj' " rl < > '(",\:1 (? ') 1> 1 ., i"' .):h ... ~:. ___ ~.:~:;", .. ~::' .... !.'~~~ff~.,( . ..; 

stw,'/ ... :o:1q ... 1oo(j: ;Kall wntE_t.l"!sp!ay 
DJNZ Pt., sflo\-\Llong_,loop 
Rcr 

,~***************0********~0******0**** 
':;Y"; 1"" +; (;,..,':,' "'," .' .. , • "',.("1 y ... < •• l'.:: ...... L(_ ... ~ .... ,-a)) ~"'K~..jp .. ~ f":\.. 

PUSH ace 
f,t;O'-l RO, #di q.j t.1 
MGV {ix_G.r·' ,#11J.J.J.11.0b 
MOV cbcport, #Offh 

da t.a __ port ,(~lRO 
MO\/ dx~po rt • dx .... ct r'1 
ACALL delay_show 
fv10V rLcpon, #OHh 
HOV A., ftOffh 
ACtH.l. de'! ay ... h 1 ~1 11k 
~~~(JV /!... ~ d)-~ ....... (: t ~.1 
RL A 
fvJOV dX ... ctrl J', 
INC gO . 
C:lNE RO ,ihhq:; t.l+4, 5ho>/1_di 513'1 aY,_l GOp 
POP :,:;cc 
MOV RO,J\ 
RET 

~,KiV f\? Sy5~ 'temp 
call geeJx:d 
ca 11 get .. .7,~,"Si:~q 
call write_display 
RET 

adjust_time: RET 
'***~~*******000***w~****0***~***** 

~AOV R7,#1.00 
DJNZ R7,$ 
RET 



~,j(lV R7,!t0 
CUt·u r<.7, $ 
PET 

.00QQQ~*y**~****00Q~y**********00QQ , 
xht(:~~Ta!::de; DB 
llOOOOOOb, J.1.111GOlb, 1.0100100b ,1.0l.l.0000b, lOO:U.nOl.b, 10010010b, 1.0000010i}, J.I1UOO();} .1000 
OOOOb.l001.COOOb 

, 
.000QQ*~*y******000*~**********~*0****0000QQ************~00****00****** , 
'j ()<ld ... piA(>S(~t: : ::tddn:ss ,#preset .... t<2mp ... J.ddn~Ss 

t\1r)\/ rzO} #pr<ess;;t.~Temp 
/\C}\LL n"ad 
:lC SI10w .. Yt:Jrl ... e,·rotl 
f~1(~V G~R{J '$ ddta~ __ .r'ead 
;:t .. )(: RO 
ONE RO, #preset~ten;pj.\.dd;-·ess+6, '1 oad ... pn~set .. .l 0012 
RET 

~i:OV d'; q'i t1. .. !fluHask 
MGV ~d 9i t2, #r ... mask 
HOV d'i 91 t 3. fir_mask 
MOV d·lfrlt4,tt:L.mctsk 

,\C<\LL sho'>'I,,_lonq 
S :l(;P sh!.:wc·j COp} 

~0**Q*yy*******00*Qy*******~***00*~*************000*~*****QY***********8 

'~fr"i t!;; •.. preset: tvK}V <tddte::;s ,#pt::Si:;t ... temp._ilddtf'::SS 
fi:Ov RO, #p r'Ese t.~ t(;mp 
t-!:QV d(jta_2~wri te, pteset~t.ernp 

ACALL wr'ite . 
JC ShZWJ~Ef'tor2 
INC RO 
INC address 
CH,n: RO, fipreset ... temp, wei te_preset ... l OGp 
RET 

shcwC(';tror2~ ~10V (hgitl,#'~.;)n05~ .. 
MOV a1Qltl. #t_mask 
~,10V el"i (j"l to}. #t~mask 
MOV d i 9i t4, #2 ... milsk 

shcy,. ... / ... ·1 0002 : I\""'j:~: i ~.:.hq~~t -: ~'''r'q } :"_ ... ~~, ~ ".;:-- t.: ~---".( n '1'" (!):~ .~:--.. 
. ) .• ,,1, .. <i ;0" ... , .>,4. t. 

.**~*0***~**Y********Q*Y***~000Q*****~**~~~***0*QQ~***** 
< 

b.1Ckl: 

chk. .. ? : 

MOV !\, sy5 ... ti;~rnp 
CJNE A,pteset __ te.mp, chk .. .2 

(UZ. re.l ay ... dx 

:lC backl 

RE·.T 

~:'FTB re'j aY .... dx 
RET 

!\CALt i ?c....5t<'lf'T 
MOV A, #SlaV<2_Address 
ORL .A, FiN(l te ... f13~l 
CALL W:'1 te ... bvte 
JC wr"i te .. ./'\boi·t 
~I;()V lAo < a~jdr~es5 
(>\LL ¥yri te __ ~byte 
.)C V."rit0 ... Al}Qr<~ 
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pru) (~( t.,,(Gtk . j a.co!:;,,:·l eel: f"i cd'l 
MGV A, da ta~/~\,jri t.e 
CAL.L;..'.wi te~bvt.:;! 
)C 'Nr·iTe~f.,bn·rt 
eLR. C. 
CALL 'i IC .. 5 top 
c;;\ 11 wt·! t.~;~tj !ne.~out 
RET 

CAL.L i 2c ... stop 

RE.T 
'******~W**~~~~**0***W****~W****0*~~***00**WW~*~***W******** , 

, 
i ZC ... ::;tatt: 

.\ 2c...stop: 

fi:O\f R2 ~ #g 
RLC A 
MOV dina_Dlit, C 
NOP 
NCP 

Cll.Lt. i ?C. ... Stdrr 
MOY A, #s·!aV~ .. Address 
ORL A, #wr'i to.~n <1.g 
eM. Lv-wi te ... byte 
JC tead ... Abo!'t 
f:i1(}\l A,} address 
CALL wti te ... b'y'te 
:1C rea<Labott 
('\L.L i 2c...Sta.rt: 
M(N A, 1s1dV€_Addtess 
ORL A, #read_flag 
U\LL wd te .... byte 
JC teai.LAbr.wr. 
C\LL r€<ld,J)yte 
HOV data .. .,Re,Hi, f.\ 
CAL.L no.....Ack 
eLE C 

RET 

HEr 

SETS d,:. t<\J,lUt 
serE cl(Kk. ... Gut 
CALL en Y .. .7us 
G.R zht<l._Qut 
LCALL dl v .... 5us 
CLF! c1odco;,lt 
CI\LL d'j y."/us 
CLR C 
RET 

CUZ da ta~nut 
CALL ~n y ... 5U5 
SETS c'loel_out 
CAU .. In '/~7us 
scrB data ... out 
RET 

SE'Trs (loc!cGut 
U\LL d1 y .... 7us 
CLF! clock_Qut 
CAl.L (Hy. .. 7us 
DJNZ R?,wrire_loop 
SETH dilta ... out 



n~ad",1oGP: 

N(W 

NOP 
N(lP 
Sf.Tg c'lodcm,t 
WiF 
"lOP 
~ .. 1(r~j (~~ data~ ___ .out 
CLR e:."\O(:kJHJt 
RET 

MOV n2.,#8 
SETH (Li[<l.J)ut. 
NOP 
SE.TB (:'1 ocie,out 
CALL dlY",7u5 
SET1:> d<1t;,cmrt 
NOP 
NOP 
MOV C, dat<J.",out 
RLC }\ 
t-.:op 
Nor 
CLR (Joclcnut 
(ALL en y~Su5 
DJNZ R2,read_loop 
MOV Jat;:LReild, A 
RET 

.***~0*****0****W**~******.*~*********.**~ 

·;·t~ tz> t'; rne OU~· A{'}\' L 'wtl t ", rl1 "r}: a'( y'i . _."",,~.'" ""' .. r.· \_ ~ .... -~ " .. ......... n ... ".')~. ;: "j 

nO .. }\ck: 

, 
dl y.,.')US : 

RET 

SETB datzl.",out 
NOr' 
NOP 
SEm c-loclcout 
NOP 
NOP 
NOP 
CLR ('iock~out 
RET 

NOP 
NO}'> 
Nor 
Nor 
NOr:> 
Nor 
Nor 
HET 

NOP 
NOr-> 
NOP 
NOr> 
NOP 
Nor 
HET 
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