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ABSTRACT

This thesis presents the designation and the creation of Car Washing Machine
which consists of the water dispenser set, the coin receiver set, and the controller. When
there is an injunction to dispense the water, the circuit will command the compressor to
dispense the water to the water dispenser wire. In the part of the controller, it consists of
the coin receiver set and the dispense water button. In the part of resulting shower, it
consists of lamp {to show the status of the machine), Buzzer {to warn when it is almost
water and form emnpty ).

To develop this project, we can develop the coin receiver set to be able to get

many kinds of coin.
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P2 7 - PO
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Pla — — P03
Pi B — — PO.4
P18 — [~ P05
Pl — — PQ.B

RESET — — P0.7
3.0 = AT 89CSx — EA
P31 —| — ALE
Paz | — PEFN
P3.3 — — P27
Pa4d — — P2.8
P3.&6 — P2.2
P3ag — — P2.4
P31 - |- P23

XTALZ — . P22
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- 91 Vss iunnTe

- 9 ma§a 0 (Port 0) & 8 nldurin P0.0-P0.7 Hunwasrdunauaznimauuy 2 Aama
dmiulimilulrofhlinuiduwawesadonimadewen 1lufudsdnmametn  Warkmun
Wamesamaniatlusousidosnes Tamlndivetn o Wviwiidu (Data Bus Do - D7) way

x € ¢ v v e G E€® A4 W

{n woanssiTa (Address Bus A0 - A7) luislnglinssumnesiafmdndidiaefasduns
a A Dz o 2 ar € A (Y]
vhow fadiulevauenasatia uasendntialuwa deniiv

- gwada 1 (Port 1) 51 8 Nlduren PLO - P17 vamedn Sunmawiwauuufiemma



dwiulfowinly TanhlfowiuduneweTndasimadous 1 Wifudsioromeaiafarma
[ £
Tiuwadsbuns
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Wifuwasabuwndana Wanriudiaumvdnfuawigs  laaundvimiinsal
P30 MHidurSumndmitiudoyaarinmydoasunuoynsy viem RxD
P31 Wilunduwdamiiudayavnmyfossuuaunsy ¥iam TxD
P32 MifumBunriudgygmdweawinnmeuantes 0 wisn INTO
P3.3 §iflumBunmidgqnudueaiiwimnmeuensas 1 vaam INT1
P34 Wiundwmiudygmtneeinmenantss 0 vian To
P35 Hiundumrudggnmlnsesanmenantas 1 viam T1
P36 MWidundgymo WR lunsdifiasatiumizuamudimensn
p3.7 Mumdygno RD unsdidesiariumisuenudimeuven
- ofiEe (RST) WawSumSwammihoueaslulaneulnsaseslaslunriiaudygm
dedmanueiimiideseyimditunaheion 2 wedulaia
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&
Talrmraulmama’
{1 EA= 1 dunmsdon i iulnsreulmmae fdedamibennaslumumsamelush

Lileraulnsames



- 91 XTAL1 uazen XTAL2 {umdwinderisraaiasnadygomdnm unsivue
[ ° €
Smzmahamias ulnseaulmaee s
1 § a
2.2.23 mslfeudunedodune
P £ o € v
dasanwaiemimvesaslulesraulnsamas MCS-51 wwuiwassaanulév
Suwauaziandme sniudstinnasuiuachadiadiasheniudhlafiomsmuad o semlvun
wosnvaslulpsraulnaiens MCS-51 uumay
Tumsrivmalifuwaindunm doafudusmemaduudays raniudasiingns
€ dw a a . o v § a o .
wosafidiaamslgemduiune Wavgenishausesed i umsiudygnouandwaseatasiue i
Wandygnoemeiidansadhnsamaimelulosns doua e Tomiudtaadndu- s
w o . € [ 7] 1Y £ 1Y v @ a
Sufyanosedn-orangunsolmenantédin dygrodoyesinguninimemanazdadanudaufivly
Twsastimwaimelmaie uise aRgnamedh ) Wadwauliainsolmenaniidasdafiy
wasnbunasaalulnsnaulnsaica’ MCS-51 uuwatesivualihauluanmzaein o asfuay
deennyign
[3 L3
2224 m3lfnwiuweiaenina
ERY [1 ° el W € v ou e oA |3
Tnenindudn smadmeimmiaWidsnuusiwendwaagud datu Ssmunmaadogs
sanuflfarhehemauszmsdluasannande diedoamsdsdaya-oaenitmaadinwailiiutays
w é i 2 o a dt :l' s L o o ~ .-3
0 linsmsuanddefavassto hdume vhiKmavhaufinma Termvme hnawfaniessino 1u
v [ |5 2 A E w € [y o
lumensedsmndoanssedaya-1eanly fligaudeya1-lidneuend  asdufiamyerh o
aﬁlldai ¢ A 1w ) GL a o AL ”d. ¢ o 4 voou s SLDG
nlinemweiadansaiuiamailme wfieduaein - frwadminiamaiunsimua ¥idun
AunmsnniReausuaneaiufinazLums umaedaudedons Tnetidusumeasiidygnusnsm
1 o v g€ 1 v ad w 2 o 3
foyafitiadudnenala Buudlunsdidainasesautesyafidoansmmaeding
a € (3 ' 1
dalfmmodavaslulrsrauliaaes MCS-51 uuuanfiuwasaedime uinzesaus
A 1 A A ' .3 L%
apveSalimusanInumInensueiafiGend nsuuse s 19geam 10 mA uasynmsiuly
ugisWeTNgagn 26 mA S wiLwada 0 uay 15 mA dmi 1-3 unsdifldnuyrmwaSaiandnmay
sunTnenTuE W aNiugeEn 71 ma dalumsldauiiue faedneie WiRetymifen

w 1 1 o L1 (3 A ar i P
ﬂ‘].lﬂ’]’mﬁ’m’]‘iﬂluﬂ’]ﬁ']ﬂﬂﬁ Liﬁ%ﬂﬂ?i@\ﬂ?dﬁ‘i‘].lﬂ WaI LN AN T F_ISLHH’]‘J‘N']JHTJLLHQHWNWHG



10

2.2.2.5 MIIEMLIBATING
vibhfimmhagamniemadreehmiifu Ui usstayedierilums
rimuneeen i laseaulmeaaad véalfifuehanibilesnoulrmees énashmaddams
Jombemudwadlasaaulmaned MCS-51 azionimnnadoandiu 3 nguda
1. mhuanddmiufiulsunsy  (Program Memory) ¥a (Code Memory)
2 whpeaidmiufivdasa (Data Memory)
3. S3ame s miTiamn: (Special Function Register)

1. mbwrmarndmsuiulUsinu (Program Memory) viamisanmdrsiaends (Code
Mermory) wiasama@dmiudulusunss (hmth A widienfises) viawiasnmaE e
(Code Memory) ssimwiiiiugaends etk blasnoulnsaeadilfifenuiniug engantha
wu Iugedisandaddalrsnn asimsudamanammdniimbae LD Wanselfintaue
nmﬁm"mnmxdumms sdfaa LCD Lﬁﬂlﬁmﬂam”m%a&u%ﬁuuﬁwﬁlmgﬂuﬁmmammufmu
Slusunssiues Aureudaedasllasnvinds fadinmudamai LD Winteusnaiides
mswmilawdn meludn lefbdrseaulmaaatiuat ATBIC2051 uar ATBIC4051 aufimintamn
iviullsunld 1 Kbytes, 2 Kbytes Wat 4 Kbytes wiaene whzanudaniudnuumi
way  Afinuiidlums i oulasssmnasimeaudoysdanlnih uanfudoyadniulilug
lasraulmsawed 1 1000 afs Iﬂﬂiﬁﬂéaa'[ﬂmnmﬁ\hizjqmn;.-l,amﬂﬁsim (NTO3NI
foyalildwunaned)) dadfunm davseinsasy (Address) Bimansofiaelisuwmidiatuld u
foys (Data) enananincddoysmiawiuld snmagUwiiowtufinsemsd sy 2n
vasiasil sofumndpemadeudayslanadusdanmmin swdasiduminassien it
usEITREAEN W NIB TR SveinRnnasrnyaivaimaii anfathadunndas
npwetadoyalumaidshisunssedios 2000 w3 araudanifwipanudning 2 Kbytes
Tnesluanersasaud 0000 H - 07FF Haslahmhemmasiusunmiiiudn 2 theim misennud
Tounsumuven (Extermal Memory) farwamemantn dmidntsunvmiifembhuansdimeiu
{Internal Memory)

mulwshinlasnaulmiaadios madenldwmihpenudlisunsumenanviomiasase
Tsurssrne i lgloemslidynnomelwidin A Toy

- Fygnmalwihiion EA Jueedn 0 wanefh misuamaeisunssmeman

- Fyymomalwihiin EA dusefn 1 nanefl wisensdlunsumelu
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2. mitemsEmIttage (Data Memory)
whemsdayn RAM) asiwiiiidivimndaya lantaysaaandumisam

Llesnnubmaea’ ymmatsanans viadusoysie it llreaulnsamefisuoana u
i uazsvimiidun duan (Stack) e Essssuanavaiuny tusdudatu) andhaehs
i Snufwedaalalnamilidmiuguans fdsdmiliiinudayaaun viogunpiinid
{laatiu wisnnmheemadlisunsuaasums winA LCD thuas danaimnisilowisg uda
Daedaslminaiarie erdayaiduam uszapmglidsdiormuatiuedumiemely uazes
Mntanehdayatmifinads ﬁa&um‘sﬁaﬁmiﬁaﬁmﬁu‘mﬂ" awdasiluvdsneivamadidmiuia
dniliudnladasanaan wief Bumh Battery Backup * Awiuladllasraulnainativnt
AT83C1051 wxfimbrmasiiudaya i 64 bytes dhu AT89C2051 uay ATSICA051 vl
whwemsafifudayald 128 bytes

wihuemadagamaidianishussamslfmuldinduaesdude mihnanddeya
mulu 128 1usﬁax@umhUﬂmm‘hﬁiﬁmuﬁ"q\lﬂm,j'ﬁiG'hu,mi.ql,mﬂt.ﬂiﬂ 00H - 7FH WaziiBanNg
Tudumiianasan S0 - FFH fnufudnmaiinae e (Special Function Register} W
drnamhprmarh Aol azuaonlAdag 2.10 Tﬂyﬁuﬁﬂaawmumwua’ﬁmﬁmu‘lﬂﬁ
shumkauaaiasd OOH - 7FH Riensnsnfinvuisaaniduchueion Il

1 ﬁuﬁiwmﬂmwm’ﬁmga (ush) Fubof} 00K - 1FH $1viaw 32 Tudh AwnnuLoandiu
4 N GEni uLen (Bank ) usrlwustaviusd axdl 8 Tud dusastugy) 10 ﬁuwﬁ"elut,wiaxu,mﬁngn
Mrwidiamasiliowill Gawes Ro - R7 hidtawaiinng & davda 1 Tud) Taed
R[awed RO aveglushumissnraasanusiuaiiomnet R7 svayluhumisgernemasudas
«uadt Tummi i asdanl$5iames Ro - R7 Winauuadidien uandenldufine Flanns
RO - R7 uwstlan Ald Imunnﬁmuﬂsfﬁauuﬂ?ﬁﬁﬁma% pSW TugmwndSammafiony
(Special Function Register) winilérmuaenlanae dovnstunlii 1ag
Wlnnoulmeand senimue WSsulinuiiaanes R - R7 Tumimamaeioniugd o
ios defhlummmeensduduluduuann maztislirmadlon lummianmasams i
fu) (MiRuRmAeS RO - R7 Tumbuemasshumiausd o fignivmesn i)

2 ﬁuﬁslwﬁmmmmﬁmdamﬂh (RAM) éuvvisunaiermei 20H - 2FH S1uaw 16 Tudh
dudmiitansalimdlusneaemadiayaiuy ldwawntald weransdwhunisie
Yiloearss eausvaysonimietons dmtunld Fasiideiagsnmiown 128 Ta udaedio
asdimnpiaadnumiansiofa 00H - 7FH Tatshuwvelafl 008 FdadayamasDasaatudumis

KaeLAsAN 20H ¥3a ImanaEund (20H 1) wazduwisiasiah 7FH feteyadngegalushuia
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wamesaR 2FH WiaisoaiGand (20H7) mads shumiawuiaasi ihisunsarnauldmai
X
T
3. AufivAnnmiensEdeys i 30H - 7FH sudlufufisamiaunnudidomu

il uazmfedariuiaagaludumishe ssamismsdduiazsisiumisioyale i

€ 1 5 o oA A’ B &
gaauunludiviniu werufigutinonasfifluauants

2226 RsaasWeiEuniey (Special Function Register)
SamedawsvieTaamathie (SFR) flElumsmugumanuzas

Lulemnaulmawat svaglumboamuddumiuennsd 80H - FFH facansnazion$taves

Hanes R lruasvianwesdundamusiumiiuanlesan o Saaeadiamsassenaudie

w7 186 a5 14 183 im2 in1 1RO

CY AC FO R51 RS0 ov - P

qi 2.5 TeabuaraTIane TuansaaIsradlisunINEe PSW

CY : (Carry Flag) Wuflafynmimiuaasamuseasiime wulunsdivaamatnn mnvhiay

8 fin 2 SwamnLaniu udanng wewnftddewaniu 8 O fasi ¥ amuzeadie oY gn

woniiu 1 wsimnwauanlifiu 8 dathevanammenion CY auvfiathy 0 uazluwiuoudeniu ash
o o v A - 3 w i w a ¢ i -

hitdwindulunsiivasmeay dushsmfuuanfiyamas (Register A) Tumavaguda uaun

aansoidemag oy dWudoulslumsdeulisunsuiumsnselon Gump) 18

@1l 2.2 A0TUEMSTNaOWYas Cary Flag

S CY = 1 % 7 Ibite {bit5 [bit4 |bit3 |bit2 [bit1 |bit0
i
+ 1 0 0 0 0 0 0 0
1 0 0 0 1 Q 0 )
wadws-4[0 [0 [0 0 | 1] 0] 0O

AC: (Auxitiary Carry Flag) iWuwansimetelunseiffinsuiniatassuu udhiims

L

naseabaft 3 1Uiaf 4 mlvanmseadmie AC w1 dshaeh
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avaf 2.3 aomusmITiuIes Auxiliary Carry Flag

Svin CY = 1 bie7 |bit6 |bitS [bitd [bie3 [bit2 |bit 1 [bit0
samarnaac="1"|{ L 1 10 [ o [ofl1 1o Jolo
i T [0 ]0 |0y 1 [0 |00

WA 0 |o o ( 1y o [ o] o

FO : (Flag 0) Whaunand lfawinlidanamansn Mifuuananas (Status Flag) 989
Tusunsulaemsis viaTmadneds momansind (fulSdmsugle) RS1 - RSO : (Register
Bank Select) Lﬂuéf'nﬁmuﬂmﬂﬁanﬁuﬁlﬁmmmndﬁﬁﬁmag RO - R7

OV : (Overflow Flag) diudfiucmsaomrdanaiive’ Snegniseaindoimmnmm
tawidmendiaenaa’ udaRammeduanod 6 sndifind 7 W Tunmiessesimoussn
fiu udoldadwiannn +127 (i) wesnd - 128 (wdn) el 7 @heiloga) asuans
dudaanmizzasdnin viaaulaetamuaiiu 1 andudwan Samuaiu o auduiay dau
defimaialarnsinefu aoilfudan ovgnignidu:

P : (Parity Flag) LﬂuﬁmLt.ﬁmamu:ﬁl%’mﬂmﬂauﬁwmuﬁmﬁLﬂu“l"rluﬁa;daﬂaaLLaﬂﬁ’Js_lea
wa$ (Register A) lneia P axgnismiiu-1dlasmusite 8 eflies 1 Sudmand (odd) wavde
P azgntsmﬂu“@”uﬂaamuwaaﬁq 8 finluuonfiusgawad (Register A) Himaman 1 i mong

(even) v3a Tdmawan 1 vasayalSiames A vis 8 Hathuad

TN 2.4 MIEaNLNRTBMNBI NN INaSasD L3 eaasiLe RO-R7

RS1 RSO upIRresSiamed dumbnnipaud
0 0 WLl 0 00H - O7H
0 1 WLNe 1 08H - OFH
1 0 WA 2 10H - 17H
1 1 LN 3 18H - 1FH
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2.2.2.7 Hamadudassausanalusunss (Program Status Word : PSW)
o € Fo v & oo o o a A4 o 1 !
ihidameinna 8 Ja sumadbialdbrsuiaussaanonsidmdvorimmind i
aviioasiiamedlfachidasy fusamssatii DOH vimhAdhSiamaififuanmenahomey
TsunalusniiuasGunaniuesne sasllsunsaniuman (flag) WadRynavvnendomendinenand
a & a X a ) P 1 An 3
kavapanudNenNIakLaEIUCIBNaTaIM T auaMUasnUTIngiiaa g 98R38903
PSW uananddanes Pswyniflunmiusounmoivinusaslisunsud il RSO uae RS1 &
1 L4 A -4 ‘ - WA a | 3 o L
Tflunsdanuudasmmieemad dafufuiiveddismas Ro-R7 Snflesdonuue o dudi
win wnnbivismaladanuuedaug nlf usdedasiumaimuemiasidunifiada v
A oa 3 o 24 =t =
& vt navhlimadelisunsuifinenadcu
Myt wuaeTasiicmes PSW Waidan fmiiamat Ro-R7 - marwun bivimaudugas
Tusunm weaelideulisunmfedamiAaee’ Ro-R7 Wathsasmnuachifiaemufianana
- $ciens A (Accumulator : ACC)
Hr3iamairne 8 fauarluannsaagfshumis EOH ssmoveudiiedoys lusedda
& Womduinaihameedinenaas i mann su gu v uasimifdwiiueiwald
° - € é A 71 1!4 ' 'L a
aInmen meefiamans FammnRiszgnlfnuiseanniuma@sullsuny
- a0t B
G A g Y d.]d |d! o 1 ] 9 y =
Fhisiamainne 8 finfifluasesaagfisiumis FoH Wlinmansshludmguvidamns
fayalnelitaifiamet A aimhidiuemnadniidhuemsimans uanfunadwisasdg
amludin wazdslifudaymi luldunsdbilavnéndslunsgomomns
- FUANWaEAaY (Stack Pointer : SP)
hiiismesnn 8 Ja dusawessogiisumis 81H  Hlumafiuehaasifuan dimsis
A a € 1 “ A ° va b .!.’.4 ] !
uasusnd Mesmazuusesulosranlmsawad saashsauanasgnivms MiSuddduviuon
et 07H (JoyafRamet SP axflenwhiiu 07H) SeauiudmuwniuaninsaeasiiamaiRy uuwse
= -1 d’ ! o & o= A ! o 1 ¢ B
0 #uen (Stack) AemaashufmisenNdTaya 1Ennwitwen duduwnifElunmfutaya
loe/W 53suma’ SP (Stack Pointer) hiihauandhumisuasesanisymiuiuliidumitlagas
whgenwddeys  wasdunfrhdaysifiulihumbuenudiuiia sesliuds eriaysluing
- A 1 N4 L3 1 L) A’ [ o ﬂ' 3
duan Giawmas sp) fazdenlufvhwnineansalmidall @uegivimusshiddoyafinnhiy
h 24 ) 1 o o 3 . I
i) dniudmnanhdayeedalUdeiuin fadhshumisweaasafioygialy suanazgnlfomlu
soieiiimaGonidhunmdaslandds CALLwdmmbifianhuasnaseridumisiaandidaCALL
5 } 1 + v o
(sunmamined) Wi Bimbnedhituiie 1003 weonienni blasnanbmapeivom

mumd ulisunsutopaweSatuud Winmntoefaddevhademds RET daiu
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Tulmsraulysawotesndulifsumiadnld fazdoslgdayafishfauan (Stack Pointer) 1oy
1 & L 1

iumbuaniesdle Fsedayarasiuanludmuminiviu ffsuaaesaflisunsuszsamau i

15 | 1 '
o daiumsSunlisunsutas daufunaeneds eluduanfastauwiutu  nafissndudhlud
srumisunansanle fidseananauanfiaciull t513a5unisneiin FILO (Fist In Last Ouy)
wWindraueanfinde  ludwsnssuendssrninifudayaeasdiamaiene ladoy wuned
Lulaseaulmaiaad naeleallinfilusunsudes  uacludmsaslisunsudaeilddslonGunly
ooy A‘ o 1 Ao -y Ll L, i £
Heawadfim i lulisunsamdndon Wy 33mned PSW F3amad A v5a S3ee’ RO a1 Fefimn
mbifiumdayaiuediaeetlinew adayaluiiamadfndnamavldswladagal dokhs
Ydnahdoyadnliifiul Haunniaudiesde PUSH nimniudineananlisunsueardasi
mafueraBismaTuauanndus Ihiudayaiduleuds POP (muandusagluumii 4 59

: Yda a »1 =) T I £ s A A . |
lisunsaeineuasnisnizlan) mesifiGadimnssy loflulnsnaulmaiaed fasGEuhamwidumis
UaAATA 0000 H wasmbuanadlisunssuumwat (Flash Memory) warardGuufiifimwedafign
A ﬂ v a \1 4 ‘L o ! s ‘[ 4 o a ‘1»
Gou Hudoyaswa 8 T (1 ) udamuaaessrosnbsenudildauns sandidenaacly
X d " Ny x4 .
daflumsifivdayaiies 1 uamesd  uaswidenasdaaliiief 23 wesiesd e
vaminsafasfunyalusasid ssnsndlagidanmaneids eshlanoulmawe? dniuled

g - ‘[

Luleseaulnmamasifimisemadlisunmnng

- Wsumsseniwas (Program Counter : PC)

finwia 16 fn AwhiudesessssmbsenudlisunduhumisiallidReazdasly
yoam amang PC iiuSaanesnidulidsaams vniAldans SFR diw) manitwilag
4 ol sy, ! 1 e @ y T kg I..l 1 3 dl. A
fueNTinee’ PC artuatiurasasnsmmhddaudasidams midanad iU sunsafigisou
Tnsuimue g PC derwdwann leawwizathafislumsamaseumahausas
Tuhsumsari dufiumslsmamudunawmsdirmualivialsl

- Tawmostdoyavdoashwowiead (Data Pointer : DPTR)

Tuiiamesone 16 Tiafidsmauieiismadtwe 8 i 2 $ade33mees DPL uay DPH
gumannidanmsfauluinume 8 fa 2 dmde 16 fa 1 Ald axfiuamnsaarfidhumis

o W 2r [ Qs l‘ﬂ’ o ] 3 L ] 1 o [3

82H , 83H gnaddy [dwiuiiuing dumismaanisamadnviadmunissosgUnsaifunaeidng
n‘\l“ £ o a 1w W v . o | A w
flulaseoulnsainaitainmsfiadames  weelfifluddmuadumiGaei (Base) Tasmmlums

e Look Up Table
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2.2.3 Somzmameses lulesaeuinsaiead

tumsldnululasnaulmiaad Mcs-51 sxfavhaudhlafisdomemehnuzadfyguay
ufunaumstszananamds lumnlsnansmdmesdiysifunouning  2iusaude
NTELAUMSIG (Fetch) Sumsanddmananmieenadlsunsuudvmsi aesiaedniu
HiunieiaaialrsEansnna HaTuAaUdeNAe NN EENEME Execute) Wunts
ST Twn lnensz umstiawshildeynning e daGeusay
ufachiBunssnumaadimdlnaisie Wide sudetnliunlalarnaulnsalaeaufnmsdan
Hatw ludnuaefidund wetoauion (Power On Reset) 3Ry Gndumshamiuanasa
0000 H savshuandlisunsu Smazmavnasosdigazdilimaglun laoldumstvue
nTLMSHhTUS s ulRa (Machine Cydle) lulpsnoulnsamns Mcs-51 Toulu 1 501
mavaova lunitasrulafiassnsdateonin 6 sem (State) Fvmedadiu s1-s6 luusias
AanTaraiiiy 2 munseesdygmwAm ﬁwﬁmrmmmﬁmﬁmmﬁ 12 MHz gdemunm
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Features

Compatibie with MCS-51" Producls

20K Bytes of Reprogrammable Flash Memory
Endurance: 1000 Write/Erase Cycles

4V to 5.5V Operating Range

Fully Static Opsration: 0 Hz 1o 33 MHz
Three-level Program Memory Lock

256 x 8-blt Internal RAM

32 Programmable VO Lines

Three 16-bit Timer/Counters

Eight Interrupt Sources

Programmable Serial Channel

Low-power kile and Power-down Modes
Interrupt Recovery from Power-down Mode
Hardware Watchdog Timer

Dual Data Pointer

Power-off Flag

Description

The ATA9CS55WD is a low-power, high-pariormance CMOS 8-bit microcomputer with
20K bytes of Flash programmable raad only memory and 256 bytes of RAM. The
device is manuiaciured using Atmel's high-density nonvolatile memory technology
and is compatible with the industry standard 80C51 and 80C52 instruction set and

{continued)
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pinout. The on-chip Flash allows the program memory to  on a monolithic chip, the Atmel ATB3C55WD is a powerful
be user programmed by a conventional nonvolatile memory  microcomputer which provides a highly fiexible and cost
programmer. By combining a versatile 8-bit CPU with Flash  effective soittion 1o many embedded control applications.

Block Diagram
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; 056 :
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The ATBIC55WD provides the following standard features:
20K bytes of Flash, 256 bytes of RAM, 32 1O lines, three



16-hit fimer/counters, a six-vector, two-level interrupt archi-
tetture, a full-duplex seriat port, on-chip oscilfator, and
clock circuitry. In addition, the ATB3CS5WD is designed
with static logic for operation down to zero frequency and
supports two software selectable power saving modes. The
Idle Mode stops the CPU while atiowing the RAM,
timericounters, serial port, and interrupt syslem to continue
functioning. The Power-down Mode saves the RAM con-
tents bud freezes the ascilator, disabling all other chip func-
tions until the next extemat interrupt or hardware reset.

Pin Description

vee
Supply voltage.

GND
Ground.

Port 0

Port 0 is an B-bit open drain bi-directional 10 port. As an
output port, each pin can sink eight TTL inputs. When 1s
are writlen to port 0 pins, the pins can be used as high-
impedance inputs.

Port 0 can also be configured to be the multiplexed low-
order address/data bus during accesses to external
program and data memory. In this mode, PC has intemal
pufl-ups.

Port 0 also receives the code bytes during Flash program-
ming and cutputs the code bytes during program verifica-
tion. External pull-ups are required during program
verification.

Port 1

Port 1 is an B-bit bi-divectional /O port with internat puil-
ups. The Port 1 output bulters can sink/source four TTL
inputs. When s are written to Post 1 pins, they are putted
high by ihe intemal pull-ups and can be used as inpuis. As
inputs, Port 1 pins that are extematlly being pulled low wil
source current {ly ) because of ihe internal puil-ups.

In addition, P1.0 and Pi.1 can be configured to be the
timerfcounter 2 extemal count input (P1.0/T2) and the
limer/counter 2 trigger input {P1.1/T2EX], respectively, as
shown in the following table.

Port 1 also receives the low-order address bytes during
Flash programming and verification,

Port Pin Alternate Functions

P.0 T2 (extemal count mput to Timer/Counter 2),
cock-out

P11 T2EX {Timed'Counter 2 captuse/reload trigaer
and directicn condral)

Port2

Port 2 is an 8-bit ti-directional 10 port with intemat put-
ups. The Port 2 output butfers can sink/source four TTL
inputs. When 1s are written to Port 2 pins, they are pufled
high by the intemal pull-ups and can be used as inputs. As
inputs, Port 2 pins that are externally being puiled low will
source current (i ) because of the internal pull-ups.

Port 2 emits the high-order address byte during fetches
from extemal program memory and during accesses to
external dala memory that use 16-bit addresses (MOVX @
DPTRY). In this application, Port 2 uses strong internal pull-
ups when emitting 1s. During accesses to external data
memory that use B-bit addresses (MOVX @ RI), Port 2
emits the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
controt signals during Flash programming and verification.

Port 3

Port 3 is an 8-bit bi-directional /O pont with infernal pull-
ups. The Port 3 output buffers can sink/source four TTL
inputs. When 15 are written to Port 3 pins, they are pulled
high by the intemat pull-ups and can be used as inputs. As
inputs, Port 3 pins that are externally being pulled fow will
source current (1 ) because of the pull-ups.

Port 3 afso serves the functions of various special features
of the ATBICSH5WD, as shown in the following table.

Port 3 also receives some control signals for Flash pro-
gramming and verification.

PortPin | Alternate Functions

P30 AXD {serat input port)

Pad TXD {serial cutput pory)

P32 1 INTE {external interrupt 0}

P33 l NTT {extarnal intarmupt 1)

P34 : T0 {tmer 0 external input)

P3s T1 {timer § external input}

r3s WH {external data memory write strobe)

P37 RD {external data memory read strobe)
RST

Reset input. A high on this pin for two machine cycles while
the oscillator is running resets the device. This pin drives
High for 96 osciltator periods afier the Waichdog times out.
The DISHTQ bit in SFR AUXR (address 8EH) can be used
to disahte this feature. In the default state of bit DISTRO,
the RESET HIGH out feature is enabled.

ALE/PROG

Address Latch Enable is an output pulse for latching the
low byte of the address during accesses to extemal



memory. This pin is also the program pulse input (PROG)
during Flash programming.

In nomal operation, ALE is emitted at a constant rate of 1/6
the osciilater frequency and may be used for extemal
timing or clocking purposes. Note, however, that cne ALE
pulse is skipped during each access to external data
memory.

i desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing 2 MOVX or MOVC instruction. Otherwise, the pin is
weakly puiled high. Setting the ALE-disabie bit has no
effect if the microcontroller is in extemal execution mode.

PSER

Program Store Enable is the read strobe to extemat pro-
gram memory.

When the ATB3C55WD is executing code from external
program memory, PSEN is activated twice sach machine

Table 1, ATBIC55WD SFR Map and Reset Values
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cycle, except that two PSEN activations are skipped during
each access to extemal data memory.

EANPP

Extornat Access Enable. EA must be strapped to GND in
order to enable the device fo felch code from extemal pro-
gram memory localions starting at 0000H up to FFFFH.
tNote, however, that if lock bit 1 is programmed, EA will be
internally latched on reset,

EA shouid be strapped to V¢ for internal program
executions,

This pin also receives the 12-volt programming enable volt-
age (Vpp} during Flash programming.

XTAL1

Input to the inverting oscilator amplifier and input to the
internal clock operating circuit.

XTAL2
OQutput from the inverting oscillator amplifier.

OF8H OFFH
OFOH 8 OF7TH
00000000
OE8H 0EFH
ACC
0K | OETH
oDeH ODFH
PSW
oo | P 0D7H
oo | TCON | TaMoD | RoemL | RoPoH | T2 T oo
00000000 | XX0000K0 | 00000000 | 00000000 | 00000000 | 00000000
0COH oCTH
0BoH | 0BFH
XX000000
P
OBOH | 4411111 0B7H
onge | E OAFH
2X000000
P2 AUXR! WDTRST
OAH | 1411111 XXO00(K0 XXOC0CKK 0ATH
SCON SBUF
98H | 0opo0000 | XOBKXX0KK oFH
P1
O iann 97H
sy | TCON | TMOD o Tt THO I AUXR -
00000000 | 00000000 | 0000000 | 00000 | 00DODOD | 00000000 |  XXXDOXXO
o | ™ 5 DPOL DPOH DPIL DP1H POON |
1M1t | 0000111 | 00000000 | 00000000 | 000C000G | 000D000D 4XXX0000




Special Function Registers
Amap of the on-Chip mamory area called he Special Func.-
fion Register (SFR) spaca is shown in Table 1.

Hoto thal not all of the addresses ar occupied, and unoc-
cupied addressas may not be implemaniad on e chip,
Read accassas to thase addrasses will in ganaral refum
random data, and wrile accesses will hava an indelermi-
nata stiect.

|Usar softwara should not writs 15 10 fase unkisted loca-
tions, since they may be used in fulira products lo invoke

Table 2. T2CON~TimerCountar 2Gonrol Ragislar

new leatures. In that case, the resel or active vakuas of
the new bils will dways be 0.

Timer 2 Registers: Conrol and status bis are conlaned in
regiskers T2CON ishown in Table 2) and T2WOD ishoan in
Tabka 4) for Timer 2. The register pai {RCAP2H, RCAPZL}
a0 he CaptureRaload registers for Timer 2 in 16-it cap-
fure mode o 16-bit auto-reload mods.

Interrupt Registars: The indivicdual inerrupt enable bits
ara in tha IE register. Two priorkies can be sef for gach of
tha six intorrupl sources in the |P ragester.

T20ON Addrees = 1C3H Res Value = 0000 00008
Bit Addreesable
B TF2 EXF2 | RCLK | TCLK | EXEN2 | TR2 ¢ | i
7 b 5 4 3 2 1 0
Symbol | Function
TF2 | Timer 2 overiiow flag sel by a Timer 2 overflow and mus! be cleared by sctware. TF2 will noi be set ahen aither RCLK =1
o TCLK =1,
EXF2 | Timer 2 extermal lag setwhen either a capture or reload is caused by a neqative trnaiion on T2EX and EXEN2 = 1.
Vehen Timet 2 interupt is enabled, EXF2 = 1 will cawse the CPU ko veclar 1o the Timer 2 inlemupt routine, EXF2 mustbe
cleared by software. EXF2 does not cawse an inkemuptin uprdown counter mode {DCEN = 1).
RCLK | Reoceive clock enable. Vihen set, causes the senial port fo use Timer 2 overflow pulses for s receive cdk in serial port
Modes 1 and 3, RCLK =0 causes Timer 1 ovedflow 1o be used ot the receive clodk.
TCLK | Transmit clock erable. When sel, causes the serial part fo use Timet 2 overfiow pulees br ks ranemit dock in serial parl
Modes 1 and 3, TCLK =0 causes Timet 1 overfiows to be used i the tranamit dock.
EXEN2 | Timer 2 exteinal anable. Vhen set. allows a capture or reload fo oot s a wesult ol a negalive tansilion on TZEXl Timer
28 not being used ko clock the setial port EXEN2 = 0 causes Timer 210 ignare events at T2EX.
TR2 | StartSwop conteol for Timer 2, TR2 = 1 skarts the Smer.
CT? ] Timerox oounter select br Times 2.C/TZ =0 brtimes uncion. C.T2 =1 for extemal avent counder ilding edge triggered.
CPRTZ | CapluseReload sleet. CPRTZ = 1 causes captures loocew on negalive bansitons at T2EX #EXEN2 = 1.CPRZ =0
Causes abomattc reloads bo ocewr when Timer 2 cverflows of negalive trnsitions ccowr al TZEX when EXENZ = 1. Vihen
aither RCLK or TCLK = 1, this b is ignored and the imet is Ioiced to auto-eload on Timer 2 overtloe.




Table 33, AUXR: Auxiiary Regisier
AJXR Address = BEH
Nt Bit Addreasable
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Reset Vaue = XO0(00X X8

WDIDLE

DISRTO - - ISALE

Bit] 7 6 5

- Reserved for uture expaneion
DISALE  Diabla/Enable ALE
DISALE  Opevating Mode

DISTRO  DisableEnabk Resstout

DISATO

4 Rasat i s input only
Disabls Enable WOT inJDLE mods
WOIDLE

ViDIDLE

i WOT heks coumting in IDLE mede

0 ALE ip emiltad &l a conslan 1ate of 16 the cscil ator requency
1 ALE is active ony during a MOV or MOVC instruction

0 Raset pin is driven High ater WOT times out

1] /DT continuas to count in IDLE moda

Dual Data Pointer Registers: To lacilitate accassing both
internal and extemal data memory. two banks of 16-bit
Data Pointsr Registars are provided: DPO at SFR address
locations 82H-83H and DP1 at 84H-85H. Bit DPS =0 in
SFR AUXR1 setects DPD and DPS = 1 sekets DP1, The
user should always iniialize the DPS bit ko the appropriate

Table 3b. AUXR1: Auxikary Ragisler 1

value before accessing the respactive Data Pointer
Register.

Power Off Flag: The Power OFf Flag {POF)is kocated at bi
4 {PCON 4} in the PCON SFR. POF is satto *1" thring
power up. 1.can be set and rest undar softwars control and
is nol aflected by resst

AUXR1 Address = AH Rasat Value = X)O0XXXX0B
Hot Bt Addressable
- - - - - - oPs
Bt) 7 ] 5 3 2 1 0

- Reserved for kture ewparsion
DPs Dala Pointet Ragjstas Sehoct

OPS

] Salects DFTR Regigters DPOL, DPOH

1 Salacts DPTR Registers DP1L. DPIH




Memory Organization
MC3-51 davices have a Separate addrass space for Pro-

aram and Data Memoty. Up ¥ 64 Kbyles each of exiemal
Programand Data Memory can be addressad.

Program Memory

If the EA pin is conneciad to GND, a program letches are
directed to extona memory.

On the AT89C55WD. if ER is connacled ko V... program
latchas to addrasses 0000 through 4FFFH are direcied 1o
intemat mamory and felches to addresses S000H through
FFFFH are to axtarnal memory.

Data Memory

The AT8gC55WD imploments 256 bylas of on-chip RAM.
The uppar 128 byles occupy a parallel addrass space to
tho Special Function Registors. Thal means the upper 128
byles have the same addresses as the SFR spacs but are
physically separate from SFR space.
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When an instruction accasses an internal focation above
addross 7FH, the addrass mode used in the instruction

specifies whether the CPU accesses the upper 128 bytes
of RAM or the SFR space. Instructions that use direct
addressing accass SFR space.
For examplo, the following direct addressing instruction
accasses the SFR at localion 0AOH fwhich is P2).

Wy ohiH, #daty
Instructions thal use indirect addressing access the upper
128 bylos ol RAM. For example, the following indiract
adkdressing instruction, where RO contains 0ADH, accasses
the data byte at addrass OADH, rather than P2 (whose
address is DAOH).

Ny k>, vdabs
Note hat stack operations ara examplas ol indirect
addressing. 80 the upper 128 bytes of data RAM are aval
able as slack space.



Programming Interface

Every code byts in the Flash array can be pragrammed by
using the appropriats combination of controd signals. The
write operafion cycle is self-timed and once iniliated, ‘will
aulomatically tima itsali o completion,

Table 9. Flash Programming Modes

7

All major programming vendors ofler worldwide support for
the Atmel microcontroller series. Ploasa contact your local

programming vendor for the appropriate softwara revision.

e | B pory P34 | P50 | PLTD
tiode Voo |RST|PEEN | P36 | v [P2s]r2z|ma]eas|Pir]| rans Address
i
wiecosensla | v f M| L [l v | Ly M pu | W] on, | ae]oane| aro
Reagogelal | v ] H | L Holmiv| Lol v w| v g | ] annef aro
WieLexBit | esvi H | L '\r 2 [ H] wluw]n]w X x| «x x
WieLokBa? | e3v | u ] 1 V v | Wl Wi x x} x X
wieLoknt? | e3v| W | 1 i "2 BTN I TR AR A x x§ ox X
Peadleh B L oyl wl o wlow ]l wl o wd | oese] x} x| x
1.2.3
il
chp Erase =N IR P - B S AU B X x| x X
Peadamed | v | H ) L H TR N R D O A T 00eH
peadbeeetr | v [ uf 1 H Hlolo]lodod o] on x | 10
ReadDevketd | v | W] L H Hlol ol od o o] s X | 2
Notes: 1. Write Code Dita requises a 200 mmpme.
2. Wrile Lock Bits requites a 100 ps PROG pules.
3. Chip Erase requires a 200 rs - 500 rs PHOG puse.
4. ROY/EEY sigral is outpul on P3.0during programming.
Figure 13. Programming the Flash Memony Figure 14, Verftying the Flash Memory
W L
ATRICESWD T ATHICESWD
A0OR, Ayl by pry ¥ ADCR, ;o —1
crcolTId M- Ay rou eo0oH:-4F FFH FGMLATA
h Fzo-F25  Po g— DATA L Po [ USE 16K
At —] P Pa4 PULLUFS)
— P2 P25 )
SEE FLASH PRI e — TR SEE FLASH P At
PROCRAMMING Paa PRCGRAMANG Fa3
MODES TARLE Pag MODES WBLE Pis ;
— Pas "
»aLz EX VN XTalz 07
3- 33 MHe BOY: 3- 13 MHe
| P —EY O
[ X1AL1  RST j— v, WAl RST e— Y,
GMD FSEN j QI PSEN

Note: Progranning address ine AL (P3.4) is nol ihe same a8 the exsesnal memory artrass ine At iP2.6)

-
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1N4001, 1N4002, 1N4003,
1N4004, 1N4005, 1N4006,

1N4007

1N4004 and 1N400T are Preferred Devices

Axial Lead Standard
Recovery Rectifiers

This data sheet provides informaticn on subminiature size, axial

lead mounted rectifiers for general-purpose low—pawer applications.

Meachanical Characteristics
® (Case: Epoxy, Molded
® Weight: 0.4 gram (approximately)

® Finish: All External Surfaces Corrosion Resistant and Terminal

Leads are Readily Solderable

® | ead and Mounting Surface Temperature for Soldering Purposes:

220°C Max. for 10 Seconds, 1/16” from case
® Shipped in plastic bags, 1000 per bag.
® Available Tape and Reeled, 5000 per reel, by adding a “RL” suffix to

ON Seomiconductor”

hitp:lionsemi.com

LEAD MOUNTED RECTIFIERS
50-1000 VOLTS

DIFFUSED JUNCTION

CASE 53-03

AXIAL LEAD

PLASTIC

® Available in Fan—Fold Packaging, 3000 per box, by adding a “FF” AL
N
suﬁ"]x_ to the part numFJcr ‘ P 400% — 2
® Polarity: Cathode Indicated by Polarity Band YYWW
o Marking: IN4001, IN4002, EN4003, IN4004, IN4005, 1N4006, AL = Assembiy Location
1N4007 1N400x = Device Number
X =1,2,3,456o7
Yy = Year
= Wark W
MAXIMUM RATINGS ww ek
Rating Symbol | 1N4001 | 1N4002 | 1N4003 | IN4DO4 | 1N4005 | IN40OG | 1N4007 | Unk
*Peak Repetitive Reverse Voltage VRRM 50 100 200 400 600 800 1000 Volts
Working Peak Reverse Volage VRwM
DC Blocking Voltage Vr
*Non—Repetitive Peak Reverse Voltage VRsM 80 120 240 480 720 1000 1200 Volts
(hallwave, single phase, 60 Hz)
*RMS Reverse Voltage VREMS) 35 70 140 280 420 560 700 Volts
*Average Rectified Forward Cument o 1.0 Amp
(single phase, resistive load,
80 Hz, Ty = 75°C)
*Nan—Repetitive Peak Surge Current IFsm 30 {for 1 cycle) Amp
(surge appiled at rated load
conditions)
Operating and Storage Junction T, —65t0 +175 °C
Temperature Range Tag

*Indicates JEDEC Registered Data

this data shaet.

Preferred devices are recommended choices for future use

and best overall vatus.

ORDERING INFORMATION
See detailed ordering and shipping information on page 2 of




1N4001, 1N4002, 1N4003, 1N4004, 1N4005, 1N4006, 1N4007

ELECTRICAL CHARACTERISTICS*

Rating Symbol Typ Max Unit

Mazimum Instantaneous Forward Yoltsge Drop vE 0.93 1.1 Voits
(e = 1.0 Amp, T, = 25°C}

Maximum Full-Cycle Average Forward Voltage Drop Vv - 0.8 Volts
(lo= 1.0 Amp, T = 75°C, 1 inch leads)

Maximum Reverse Cument (raled dc voltage) I uA
(Ty=25°C) 0.05 10
(Ty=100°C) 10 50

Maximum Full-Cycle Average Reverse Current Irgav) - 30 WA
{lo = 1.0 Amp, T_ = 75°C, 1 inch leads}

*Indicates JEDEC Registered Data

ORDERING & SHIPPING INFORMATION

Device Package Shipping
TN4DO1 Axial Lead 1000 Units/Bag
1N4001FF Axial Lead 3000 Unite/Box
1N4001RL Auial Lead 5000/ Tape & Reel
1N4002 Auxial Lead 1600 Units/Bag
1N4002FF Axial Lead 3600 Units/Box
1N4002RL Axlal Lead 5000/Tape & Reel
1N4003 Auxial Lead 1000 Uniis/Bag
1N4D03FF Axial Lead 3000 Units/Box
1N4003RL Axial Lead 5000/ Tape & Real
1N40D4 Axlal Lead 1000 Unlts/Bag
1N4004FF Avial Lead 3000 Unhs/Box
1NAOO4RL Axial Lead 5000/ Tape & Reel
1N4005 Aaxial Lead 1000 Unite/Bag
1N4005FF Axlal Lead 3000 Units/Box
1N4DO5RL Axial Lead 5000/Tape & Real
1N4006 Axial Lead 1000 Units/Bag
1N4006FF Axlal Lead 3000 Unite/Box
1N4006RL Axial Lead 5000/Tape & Reel
1N4007 Axjal Lead 1000 Units/Bag
1N4DO7FF Axlal Lead 3000 Unita/Box
1N4007RL Axigl Lead 5000/Tape & Ree|
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1N4001, 1N4002, 1N4003, 1N4004, 1N4005, 1N4006, 1N4007

PACKAGE DIMENSIONS

AXIAL LEAD
CASE 59-03
ISSUEM

f - B NOTES:

1. ALL RUAES AMD NOTES ASSOCIATED WITH
JEDEC DO-41 OUTLINE SHALL APFLY.

2 POLARITY DENOTED BY CATHODE BAND.
3. LEAD DIAMETER NOT CONTROLLED WITHM F
DIMENSION.
K WLLWETERS | WOHES

| MO8 | WAX | MW | WAX |

407 0,160 | 0.205

04 | 271 [ o060 | oo
0,028

0.
0.
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;**************************************************************

; Program : KMITL Car Wash

; For ; MCS-51 Microcontroller System
; Filename : carwash.asm

; Assembler : RADS1

;**************************************************************

LCD EN BIT P2.7 ; LCD Module Enable {Active High : Level)
LCD RS BIT P2.6 ; LCD Module Register Select

INT1_PIN BIT  P3.3

INPUT BIT P3.2

SW BIT pP2.3

3W2 BIT p2.2

OUTPUT BIT Fl1.0

QUTPUT2 BIT Pl.1

LCDh_ADDR EQU 30H ; For keep LCD Address
LCD_DATA EQU 31H ; For keep LCD Data
LCD _DATAZ EQU 32H ; For keep LCD Data
MONEY EQU 43H

TIMER EQU 33H

CORG 0000H ; Reset Vector

ORG 00034
LJMP INSERT COIN
START: MOV PSW, #00H
MOV PO, #00000000B ;Clear Databus
CLR LCD _EN ; Clear LCD Enable
CLR LCD RS ; Clear LCD RS
SETB PFl1.0

MOV IE,#10000001B
MOV TIMER, P3 H

MOV A, TIMER ;
Swap A ;
ANIL, A, #08H ; Set Timer O/P By I/P P3

ORL A, #70H ;SET TIME O/P By Let Register A{Q0-FF)
MOV TIMER, A ;
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MAIN: ACALL
MOV
ACALL
MOV
ACALL

LOOP:

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL
MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

MOV
ACALL

ACALL
ACALL
MOV

LOOP LCD_L_SHF: ACALL

ACALL
ACALL
DJNZ

ACALL
ACALL
MOV
ACALL
MOV
ACALL
MOV
ACALL

MOV
ACALL

INIT LCD

LCD ADDR, #000H
SET_ADDR_LCD
DPTR, #TITLE 1
WRLINE LCD

DPTR, #TITLE_2
WRLINE_LCD

DPTR, $TITLE 9
WRLINE LCD

DPTR, $#TITLE_3
WRLINE LCD

DPTR, #TITLE 4
WRLINE LCD

LCD_ADDR, #04CH
SET_ADDR_LCD
DPTR, #TITLE 2
WRLINE LCD

DPTR, # TITLE_9
WRLINE_LCD

DPTR, #TITLE 3
WRLINE LCD

DPTR, #TITLE_4
WRLINE_LCD

DPTR, #TTTLE_5
WRLINE_ LCD

DELAY 1s
DELAY 1s
R4, #24

DELAY 100ms
DELAY 100ms
R4,LOCP_LCD L_SHF

DELAY 1s

DELAY 1s
LCD_ADDR, #000H
SET_ADDR_LCD
DPTR, #TITLE_5
WRLINE_LCD
DPTR, #TITLE 6
WRLINE_LCD

LCD_ADDR, #040H
SET_ADDR_LCD

LCD_LSHF

;

Call LCD Initial subroutine

Set Address 00H

Index Pointer ROM
00H-07H (Increase

Index Pointer RCM
00H-07H (Increase

Index Pointer RCM
00H~07H (Increase

Index Pointer ROM
00H-07H {Increase

Index Pointer ROM
00H-07H {Increase

Set Address 40B

Index Pointer ROM
40H~47H (Increase

Index Pointer ROM
40H-47H (Increase

Index Pointer ROM
40H~47H {Increase

Index Pointer ROM
40H-47H {Increase

Index Pointer ROM
40H-47H (Increase

Delay

to Show LCD
automatic)

tc Show LCD
automatic)

to Show LCD
autcmatic)

to Show LCD
automatic)

to Show LCD
actomatic)

to Show LCD
automatic)

to Show LCD
automatic)

to Show LCD
automatic)

to Show LCD
automatic)

to Show LCD
automatic)

i Set Loop 8 times
; Left shift LCD Display

Delay

Delay
i Set Address

Index Pointer ROM

00H~07H {Increase
Index Pointer ROM
00H-07H (Increase

Set Address 40H

0CH

to Show LCD
automatic)
to Show LCD
automatic)




LOOP LCD_ L SHF2: ACALL

MOV DPTR, #TITLE 6 ;
ACALL WRLINE LCD ;
MOV DPTR,#TITLE_9 ;
ACALL WRLINE LCD ;
MOV R4, #16 H

LCD LSHF

ACALL DELAY 100ms ; Delay
ACALL DELAY 10Cms

DJNZ R4,LCOP_LCD L_SHF2
ACALL DELAY 1s ; Delay
ACALL DELAY 1s
ACALL LCD _CLR ;
MOV LCD _ADDR, #000H ;
ACALL SET ADDR_LCD
ACALL LCD BLINK ;7 Blink
ACALL DELAY 1s
MOV LCD DATA, #' ' ;
ACALL WRCHAR_LCD
ACALL LCD BLINK ; Blink
ACALL DELAY_ 500ms
MOV LCD_DATA, #'K’ ;
ACALL WRCHAR LCD
ACALL LCD BLINK ; Blink
ACALL DELAY 500ms ; Delay
MOV LCD DATA, #'M' ;
ACALL WRCHAR LCD
ACALL ICD BLINK ; Blink
ACALL DELAY 500ms ; Delay
MOV LCD DATA, #'1° ;
ACALL WRCHAR_LCD
ACALL LCD BLINK ; Blink
ACALL DELAY 500ms ; Delay
MOV LCD DATA,#'T’ ;
BACALI, WRCHAR LCD
ACALL LCD_BLINK ; Blink
ACALL DELAY 500ms ; Delay
MOV LCD DATA, #'L° ;
ACALL WRCHAR_LCD

ACALL LCD BLINK ;

ACALL DELAY 500ms ; Delay

MOV LCD_DATA, #' ° ;
ACALL WRCHAR_LCD

ACALL LCD BLINK ; Blink
ACALL DELAY 500ms ; Delay

Index Pointer ROM
{Increase
Index Pointer ROM
{Increase

40H-47H

O0H-07H

; Right Shift

to Show LCD
automatic)
to Show LCD
automatic)

LCD Display

Clear LCD Display

Set Address Q0H

Cursor

Write Character

Cursor

Write Character

Cursor

Write Character

Cursor

Write Character

Cursor

Write Character

Cursor

Write Character

Blink Curscr

Write Character

Cursor

IKI

IM!

lI‘




MOV

ACRLL
ACALL
ACALL

MOV

ACALL
ACALL
ACALL

MOV

ACALL
ACALL
ACALL

MOV

ACALL
ACALL
ACALL

MOV

ACARLL
ACALL
ACALL
MOV

ACALL
ACALL
ACALL

MOV

ACALL
ACALL
ACALL

MOV

ACALL
ACALL
ACALL

MOV

ACALL
ACALL
ACALL

MOV
ACALL
ACALL

ACALL
ACALL

ACALL
ACALL

LCD DATA,#'C’
WRCHAR_LCD

LCD BLINK
DELAY 500ms ;

LCD ADDR,#040H

SET_ADDR_LCD
LCD_BLINK - ;
DELAY 500ms ;

LCD DATA, #'a’
WRCHAR_LCD

LCD BLINK
DELAY 500ms ;

LCD DATA, 'z’
WRCHAR T.CD

LCD BLINK
DELAY 500ms ;

LCD DATA, #'
WRCHAR_LCD

LCD BLINK  ;
DELAY 500ms ;
LCD _DATA, #'W'
WRCHAR LCD

LCD BLINK  ;
DELAY 500ms ;

LCD_DATA, #'a!
WRCHAR_LCD

LCD BLINK
DELAY 500ms ;

LCD_DATA, #'s*
WRCHAR_LCD

LCD _BLINK  ;
DELAY 500ms ;

LCD DATA,#'h’
WRCHAR_LCD

LCD BLINK  ;
DELAY 500ms

L0

LCD_DATA,#' '
WRCHAR LCD
DELAY 1s ;

LCD_OFF
DELAY 1s ;

LCD_ON
DELAY 1s H

"
r

Blink
Delay

r

Blink
Delay

Blink
Delay

~

Blink
Delay

Blink
Delay

Blink
Delay

Blink
Delay

Blink
Delay

Blink
Delay

e

Delay
Delay

Delay

Write Character

Cursor

Set Address 40H

Cursor

Write Character

Cursor

Write Character

Cursor

Write Character
Cursor
Write Character

Cursor

Write Character

Cursor

Write Character

Cursor

Write Character

Cursor

Write Character

Off Display

On Display
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ACALL LCD QFF ;

ACALL DELAY 1s ; Delay

ACALL LCD ON ;

ACALL DELAY ls ; Delay

ACALL DELAY ls

LJMe  LOOP ; Jump to loop

Qff Display

On Display

o e ok e de g T e ok g e e ok ke sk e e ok e ok o sk ok ok o ke ke ok W ke ok ok ok e e ok ke e e T e ok ok v e e ke ke ok ke sk o ke ok o ek e
’

H Interrupt service routine

ek khkkkhkhk ok hdohk kA kkk ko hkkkh bk khkkdk ok kb kb ko k kT rd bk dhkkkkkdk
r

INSERT COIN:MOV MONEY, #00H

MOV~ MONEYZ2, #00H

JB INPUT, END

ACALL DELAY 100ms

JB INPUT, END

ACALL LCD_CLR

MOV LCD_ADDR, #000H ;
ACALL SET_ADDR_LCD ;
MOV DPTR, #TITLE_7 ;
ACALL WRLINE LCD ;
MOV LCD_ADDR, #040H ;
ACALL SET_ADDR_LCD ;
MOV DPTR,4TITLE 8 ;
ACALL WRLINE LCD ;
ACALL COUNT UP

Set Address 00H

Index Pointer ROM
00H-07H (Increase
Set Address 40H

Index Pointer ROM
40H-47H (Increase

to Show LCD
automatic)

to Show LCD
automatic)

;************************i******i****i*****************************

; INPUT_COIN

;***t**************************************************************

INPUT COIN: JB INPUT, CUTRUT
ACALL DELAY 100ms
JB INFUT, CUTPUT
CON: SETB Pl.0
SETB Pl.1
ACALL COUNT_UP
LJMF INPUT_COIN

;ti****t****************i**********i*******************************

;OUTPUT

;t********t*****t*ti**************t*i******************************

OUTPUT: JB SW,OUTPUTZ2
ACALL DELAY 100Cms
JB SW,CUTPUTZ2
JNB SW, S
P1.0

CLR
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LOOP3: MOV B, TIMER
TIMEZ : LIMP CHK 100ms
END _CHK_100ms: DJNZ B, TIME2
ACALL COUNTWDOWN
MOV A, ¥00H
CJNE A,MONEY, LCOP3
SETBE P1.0
CJNE A,MONEYZ, CONNECTOR

CONNECTOR:  LJMP Z_CHK_SW_END

END: RETI

sk khkhkhk ok kdddkhdkdkhkkkkhbddkkkkdhhhkokkhkdhhhkkkddhokdadkddhkkkhkhhdhhhdddhdhkh
’

;OUTPUTZ2

;******************************************************************

OUTPUTZ: JB SW2, INPUT_COIN
ACALL DELAY 100ms
JB SW2, INPUT_COIN
JNB SW2, 5

SETB Pl.1
LOCP4 ; MOV B, TIMER
TIME3: LJMP CHKZ 100ms
END_CHK2_160ms: DJNZ B,TIME3
ACALL  COUNT_DOWNZ
MOV A, #00H
CJNE A, MONEYZ, LOCP4
CLR P1.1

CJNE A,MONEY, CONNECTORZ

CONNECTOR2: LJMP ZZ4_CHK_SW EKD
LJMP END

;*******************************k**************************i******

;CHK2_SW DELAY 2
;**********************************************************i******
CHK2 100ms: MOV~ R2,#¥250

CHK2 100ms 1: MOV R1, #0E6H

CHK2 100ms_2: JB SW2,DELAY2 CHK
LJMP STOP2
LJMP DELAY2 CHK

DELAY2_CHK: JB INPUT, DELAY2 CHK2
LJMP INPUT2 COIN2
LJMP DELAY2 CHK2

DELAY2 CHK2: NOP
NOP
DINZ R1,CHKZ_ 100ms_2
DJNZ R2,CHK2 100ms 1
END2_CHK:  NOP
RET
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EEEZEE S EFEEREEEEEYSE NSNS EEEEEE R SR AL EE R R AR RS RL R R EEEERERE RS R BN
r

; I/P CoinZ2 ( Count Up )
adhkk kR kkkk ko khhk ok Ak hdrdhk ok hdhkdok bk ok d gk ko ook ok ks s o b b g ok ok o ek b ke ok e ok ke ke e o b e ke
INPUT2_CCINZ2: JB INPUT, DELAY2_CHK2

ACALL DELAY 100ms

JB INPUT,DELAYZMCHKZ

ACALL COUNT_ UP
RET

5 W ok e ok ok ok gk ok ok gk v ok gk o e sk e e s Tk ok gk ke sk b gk gk ke ok e ok sk ok W ke ok e ke ok ke e ke T e ke ok T e e e ke ok e ke ok ke ke ke W ok
r

; STCP2

w kg e ok Boode e e ke e ke ke ke e ke ke e ok sk ke e T ke e ke T vk ke ok Je e e e ke R T ke ok ke e ke ok o ek ok ke R sk Tk ke e b e e ke ke e ke ke e kb
’

STCP2: JB SW2,DELAYZ CHK
ACALL DELAY 100ms
JB SW2, DELAYZ2 CHK

CLR Pl.1
JNB SW2, 5
RET

;*****************************************************************

; CHKZ_ swW { Scan I/P }

;*********************************t*******************************

CHEKZ SW: JB SW, INPUT_COIN4
ACALL DELAY 100ms
JB SW, INPUT COIN4
JNB SW, $
CLR P1.0

MOV R7, %020
LJMP DELAY CHK

;*****************************i***********************************

; I/P Coin3 { Scan I/P }

;****t****************************t********ﬁ**********************

INPUT COIN4:JB INPUT,CHKZ SWZ
ACALL DELAY 100ms
JB INPUT, CHKZ_ SW2
ACALL CCUNT_UP
LIMP CHKZ2 SW

;*****************t**&*********************************i*********t

; CHK Sw { Scan I/P )

;*i*********i************i*i********************i*i*************i*

CHKZ SWz: JB SWZ,CHKZ_SW
ACALL DELAY 100ms

JB SW2,CHK2 SW

JNB SW2,S8

SETB Pl.1

MOV R7,#020 ;

LJMP DELAYZ CHK




.t**************&******i*********&******&*******i*****************
’

;CHK_SW DELAY

-****************i***i******************t*****************i*******
r

CHK_100ms: MOV R4, #250
CHK 100ms_1: MOV R3,#0E6H
CHK 100ms_2: JB SW, DELAY CHK
LJMP STOP
LJMP DELAY CHK
DELAY CHK: JB INPUT, DELAY CHKZ
B LJMP INPUT COIN2
LJMP DELAY_ CHK2
DELAY CHK2: NOP
NCP
DJNZ R3,CHK 100ms 2
DJNZ R4,CHK 100ms 1
END CHK: NOP
B RET
;*****************************************************************
; I/P Coin2 ( Count Up )

;******************t**********************************************

INPUT COINZ: JB INPUT, DELAY CHKZ
ACALL DELAY_ 100ms

JB INPUT, DELAY_ CHK2
ACALL COUNT UP

LJMP DELAY CHK2

;*****************************i***********************************

i STOCP

;*****************************************************************

3TOP: JB

SW,DELAY CHK

ACBLL DELAY 100ms

JB
SETB
JNB
RET

;*****************************************************************

¢ CHK_SW { Scan 1/P

;*****************************************************************

CHK SW: JB
ACALL

JB

JNB
CLR
MOV
RET

SW, DELAY CHK
P1.0
SW,$

)

SW, INPUT COIN3
DELAY 100ms
SW, INPUT_COIN3

SW,$
P1.0
R7,#020C
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-************i*i*********i****************t***************iti*****
I3

{ Scan I/P )

.i***tti*************t**************ii***i**************t********i
r

; I/P Coin3

JB
ACALL
JB
ACALL
LJIJMP

INPUT_CCIN3:

INPUT,CHK_SWZ
DELAY 100ms
TNPUT, CHK_SW2
COUNT_UP
CHK_SW

ek ok ok kv Rk kR g kot ok ok ok kK ok ok ke Kk ok ok ke ko ok ok ok ok ek ke ke ko ke sk ke ke sk ek ke ke ok gk e ke ok ok
’

; CHK SW ( Scan I/P )

;*****************************i************************t**********

CHK_sSw2: JB SW2,CHK SW
ACALL DELAY 100ms
JB SW2Z,CHK_SW
JNB SW2,5
SETB P1l.1
MOV R7, %020 ;
RET

;**************************************************i**************

; Z_CHK SW_END

;********************&i*******t***&**i**************i*************

Z_CHK SW_END: JB INPUT,Z CHK2 SW2
ACALL DELAY_100ms
JB INPUT, Z_CHK2_ SW2
LIMP CON
§ o e et e e e
;Count. up
COUNT_UP: ACALL SPACE
INC MONEY
INC MONEY
INC MONEY
ACALL BCDZDEC
ACALL SPACEZ2
INC MONEYZ
ACALL BCDZDECZ
RET
;Count Down
COUNT_DOWN: ACALL SPACE
DEC MONEY
MOV A,#0FH
XRL A,MONEY




ANL 4, #0FH
CJNE A, 400H, BCD2DEC
MOV A,MONEY
SUBB A, #06H

MOV MONEY, A
MOV LCD DATA,MONEY
ACALL BCDZLCD

RET

COUNT DOWN2: ACALL SPACE2
- DEC  MONEY?

MOV A, #0FH
XRL  A,MONEY2
ANL A, #0FH
CINE A, #00H, BCD2DEC2
MOV A,MONEY2
SURE A, $06H
MOV MONEYZ2,A
MOV  LCD_DATA, MONEY2
ACALL BCDZLCD

RET
; Space Count
SPACE: MOV LCD_ADDR, #006H ; Set Address 00H

ACALL SET_ADDR_LCD ;

RET
O g
; Space Count
SPACE?Z: MOV LCD ADDR, #046H ; Set Address 00H

ACALL SET_ADDR_LCD ;

RET

BCDZDEC: MOV  A,MONEY
ADD A, #00H
DA A
MOV MONEY, A
MOV LCD_DATA,MONEY
ACALL BCDZLCD
RET




BCD2DECZ: MOV h,MONEY2
ADD L, #00H
DA A
MOV MONEYZ, A
MOV LCD_DATA,MONEYZ

ACALL BCDZLCD
RET

; BCD Code to show LCD

; I/P: LCD_DATA
BCp2LCD: PUSH ACC
PUSH B
MOV A,LCD DATA
MOV B.A
ANL B, #111100008
SWAP A
ADD A, #030H
MOV LCD DATA,A
ACALL WRCHAR LCD
MOV A,B
ANL A, #00001111B
ADD A, #030H
MOV 1LCD DATA,A
ACALL WRCHAR LCD
PCP B
POP ACC
RET

INIT LCD: ACALL
CLR

DELAY 100ms
LCD_RS

MOV PO, #00111000B
ACALL LCD_CLK
ACALL DELAY 10ms
MOV PO, #00111000B
ACALL LCD CLK

ACALL LCD OFF

ACALL LCD_CLR

MOV B0, #000001108B
ACALL LCD_CLK

ACALL LCD_HOME

-~

w4

Push ACC. To Stack
Push B to Stack

Get input data value
Copy to B

Get higher 4 bit
Swap nibble

Convert to ASCIT
Write LCD

Restore value
Get lower 4 bit
Convert to ASCII
Write LCD

Pop B from Stack
Pop ACC. from Stack
Return

Delay
Clear LCD RS Pin

Bbit Mode

Pulse LCD Clock
Delay

8bit Mode

Pulse LCD Clock
Display Off
Clear Display

Entry Mode
Pulse LCD Clock

Return Home Display
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; LCD Clear Display

I

LCD CLR: CLR  LCD_RS
MOV PO, #00000001B
ACALL LCD_CLK

RET

CLR  LCD RS
MOV PO,%00000010B
ACALL LED CLK

RET

LCD OFF: CLR  LCD RS
- MoV B0, #000010C0B

ACALTL LCD CLK
RET

; LCD Clk

§ el

LCD CLK: SETB LCD EN
ACALL LCD_DELAY
CLR  LCD EN
ACALL LCD DELAY
EET

LCD_ON: CLR LCD RS
MOV P0,#00001100B
ACALL 1LD CLE
RET
; LCD Curscr On
VOO
LCD BLINK: CLR LCD_RS
MoV PO #0Q0011171R
ACALL LCD CLK
RET

LCD_LSHF: CLR LCD_RS
MOV PO, #00011000B
ACALL LCD _CLK
RET

e A O e Lt T Tt

R e L A R

; Clear LCD RS Pin
; Display Clear
; Pulse LCD Clock

; Clear LCD RS Pin
; Return Home
; Pulse LD Clock

; Clear LCD_RS Pin
; Diaplay QfF
; Pulse LCD Clock

i Pulse Clock to LCR EN

i Clear LCD RS Pin
; Display On
: Pulse ICD Clock

; Clear LCD_RS Pin

; Pulse LCD Clock

; Clear LCD_RS Pin
; Left sShift Display
; Pulse LCD Clock

¢ Display Cursor and Blink




LCD ®WSHF: CLR  LCD RS ; Clear LCD RSB Pin
MOV PO, #00011100B ; Right Shift Display
ACALL LCD_CLK ; Pulse LCD Clock
RET

; Set LCD Address

s I/B: 1CD ADDR

SET ADDR LCD: CLR LCD_Rs ; Clear LCD RS Pin
MOV A,LCD_ADDR ; Move LCD _ADDR to ACC.
SETB ACC.7 ; Set bit ACC.7
MOV PO, A ; Move to DATABUS
ACALL LCD CLK ; Pulse LCD Clock
BET

; Write Character to show LCD

; 1/p: LCL DATA
e
WRCHAR LCD: SETE LCD RS ; Set LCD RS Pin

MOV PO, LCD_DATA ; Move LCD DATA to DATABUS

ACALL LCD_ON ; Display On

RET
; Write Line of 8 Character from ROM
; I/F: DPTR : Locate ROM Address
e ]
WRLINE LCD: MOV RO, #0 ; Clear loop counter
WRLINE LCD 1: SETB LCD RS ; Set LCD RS Pin

CLR A ; Clear ACC.

MOVC A, RA+DPTR ¢ Move data from RRPTR to ACC,

MOV PO, A ; Move ACC. to DATABUS

ACALL LCD_CLK ; Pulse LCD Clock

INC DPTR ; Increase Pointer

we RO i Increase loop counter

CINE RO, #8,WRLINE LCD 1 ; Do until 8 times

ACALL ICD ON ; Display On

RET

; Dummy Delay time LCD DELAY, 10m, 10Cm, ls

B e et T T A PT A A T T B e R e e - T T BE TR W A s e
LCD _DELAY: MOV R7,#002 ; Do 2 times
LCD DELAY 1: MOV  R6,#0E6H ¢ Bach loop = 1 ms
LCD_DELAY 2: NOP
NOP

DJNZ Ré,LCD_DELAY 2
DJNZ R7,LCD_DEIAY 1
RET

DELAY 10ms: MOV R7,#010 ; Do 10 times
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DELAY 10ms 1:
DELAY 10ms_2:

DELAY 100ms:
DELAY 100ms_1:
DELRY 10C0ms 2:

DELAY 500ms:
DELAY 500ms_1:
DELAY 500ms 2:

DELAY 1s: MOV
DELAY 1s_1:

;01234567
TITLE 1: DB
TITLE 2: DB

TITLE_3: DB
TITLE 4: DB

TITLE_S: TP
TITLE_6: DB

TITLE_7: DB
TITLE_8: DB

TITLE 9: DB

MOV R6, #0E6H ; EBEach locp = 1 ms
NQP

NCP

DJNZ Rb,UELAY 1Ums Z

DJNZ R7,DELAY_ 10ms 1

RET

MOV R7,#100 ; Do 100 times
MOV R6, #0E6H ; Each loop = 1 ms
NOP

HOF

DJNZ R6,DELAY_100ms 2

DJNZ R7, DELAYkIOOmsd_l

RET

MOV R7,#500 ; Do 100 times
MOV R6, #0E6H ; Each loop = 1 ms
NOP

NOP

DJNZ R6,DELAY 500ms 2

DJNZ R7,DELAY 500ms_1

RET

R5, #100 ; Do 100 times
ACALL DELAY?lomS

DJNZ R5,DELAY ls 1

RET

' KMITL C*
'ar Wash

' Please '
'Insert..’

* Coin 1t
‘0 Bath !

'Water
' Soap
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