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ABSTRACT

This project presents  Electronic Voting”. This process used a theory of Microcontroller
and software computer to do it. In the part of voting make up 2 parts, In the part of voting will
receive point in the vote. This process nsed Computer for recorder and shows all points in the end of

vote.
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1 2.10 nouninme forman 9 w1 nie DB-9

aaulnina$ DB-9 fanasandigignm nvasatudig o

1 Data Camisr Ostect : DCD input

2 Receiva Data : RxD Input

3 Transmitted Data : TxD Qutput

4 Data Terminal Ready : DTR Output

5 Signat Grouhd : GND -

-] Data Set Resdy : DSR Input

7 Request To Send : RTS Output

8 Clear To Send : CTS tnput

9 Ring Indicetor : Rl Input

AT 23 MIsAviveampuinmeiwoinoymamunIMIg ™ RS-232 L1 DB-9
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NITAD IO YTy T8
DCD 1 <«- —» 1 DCD
RXD 2 <+—_  » 2 RXD
TXD 3 ——"<_| 3 TXD
DTR 4 — — 4 DTR
GND 5 ——-—+———1— 5GND
DSR 6 < » 6 DSR
RTS 7 7 RTS
cTs 8 < [» 8 cTs
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Niill Modem 3 misszhoadsunefiue) RST uas CTS vosdniuend kol CTS : Clear To Send
ilsznosfudggmenvi RTS iesudyyial&eyniiv Txo v:qndwan'lﬂﬁnfu 111‘.';"5'eqn
iromsmeugunscldeviavimIoufeeiudoyantohi

Ring Indicator : IR 1§uamanousdygraudensinmuonsdmd UndlunsfemsTae
v‘%’a'lﬂmm‘.i'nz'lﬁqnﬂun'lﬂ'linu wifomidedelinudeuse TuRunIeTusunsufinisasae

oF 1] -’
ﬂauuq;qnmﬂ'm'mu

245 #IAn15R (SMART CARD)
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AIAT§ 14 1SO (International Standard Organization) 4918 unniudeynunztlssuannneluda
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Processor card (Asynchronous card)
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msfmunitenlvlumaddefeyafidunnudy

27 mmft‘mpm?'mf‘fmmmmﬁun

suugudeyn (Database System) wuneds Tnsandrarmmumniilsznoudiunvazduaves
Soyatiivadestufiosinn 1 lussuusne q saudy syvugmdeyn Soivindunnimiudeyn
poniuszoy e l¥rmoiandudoyn 8 ludnuazdi g Fansiiu n1aufly many anon
wniungdeyn Fentvgeziumnlszgnminenzuunenfizmedidunystundanizgm
doyn

i o s d 4
27.1 funmesfriwitugniaiuziugndeyn
B Bit) wuneds mizvvesdoyafiflvumwdnfine
1M (Byte) manuits minvyesdeyaifianianmidmnwiuiiug6nuszs (Character)

endoya (Field) vunuds uu"w-laa‘nynﬁ;J:znnu#urmo‘hé’nuzﬁnuim‘iﬁ':fu 1
saufuidr RanumovesBaladmds wu do foy dudu
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-y ol ' i - °
321U (Record) Hiele wutsea ey afidaninnisiuenvadoyovais q 1endoynun

PP A ‘. - . - .. I- _‘, - A 1 P . oo o . .. -
saufu iefathdoyndoaladomila v feynvnsiindnu 1 szdivu (1 au) szdsenoudas
- - ‘ - -
selsziwaninfn 1 vadeyn Seunfnun 1 eadoyn | fieg 1 cmdeyn

udtudoya (File) muoiomissvesdoyninavinmaieyonny q sudiouidudes
Reaffuyngauiu o ufudoymindnu uftudoyrgndt uftudogandnaou

272 aawthiigvesmaliznonamnsyungudoya
vnnimfudoynsuiiugmdeynverebhifimizs lowdsail
1. mcasn s ke uvs idoyald

mafudoynsiinfraiulinme 4 1 Flinarmdrdou (Redundancy) Ffunmir¥eyaunaay
Ay lugndeyn swsawanilgmniinna i douvssdoyald Inoszuuianmsgudoyn
(Database Management System : DBMS) 1=i15nauqun11u§1-§uu‘lﬁ Weasnszuuiamsgude
ypsznaWnaesnniideyndrdouuogitlathe

2. nindosmimidaudvosfoynld

- - A ' - J “ i d
windnmfudeynsiiadraiulinan 4 lunzdmnliuldoynifoaiuil ualfinlga hinsumen
ol d vl o 4 Va . - W P T P y, sMadd W .
nideyniuegisiWiinailgmdoynriinfeaiu ewlia limiiouiulundasinthudoyney

{unoliaraminubevesdoyndy (inconsistency)
3. anvsatdfayadnihdld

gudoyaszumsdafudeyns a3k iufumnﬁ"lf#aams'l“aqniupuﬁoqnﬁumn

ufludoynanaq ez 1k lasie
+. anmoimnamugndeaiedelévesdoya

undmrinsdadudeynluyndeynenideAtmmadiadu wu nmsiigtioudeyniiouds
ynAnmmadeflonsindanwnils Wdhudnfanwmils Inusmiznidiiflénownusosdddoyonn
gmiioyaiauiu nindl¥milanunitudlvdoyaRamniniiigeu 1A TumanssmummTuda
szuyinnirgudoyn (DBMS) v.zm,u1m'lrinnmn41f1ﬁonmnunm.ﬁnnmaﬁlﬁa‘fu
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5. runsofmuannuihnnasgidnfuvsddoyald

d T L L4 : 1
mududeyasuiulFugndeynseir Irusodmunnasgusesdeya s nmanasg s
w o o [ } s - o o
q Tumsdmfiudoyn Wit MludnyaziReaf I wumadmusgiuvuns@ouiui Winvas
TunfouAl nie Uadousiu nallszlidfiasvuinsgudoyafisrFondt guinisgudeya

(Database Administrator : DBA) tfhufffmumumsg fusieq
6. mansefmuaszuunInniosaiovesteyald

- 4 H - . . LY ] - +
svualneasoluiil dunrdesiulild§IEa hitiantun1d nFeundudeyounednluy
12y fudwisgndeyoszanmndmunszduniBonlédeyavesdifumaznulimunnumne
e

7. ivannuihidoszveaveyn

j o e d o A - )
luszuuywdoyneziidainn g udeyaiiimiwithiiadouTodugmdoyn Tusunsudnq
(4 » L4
e hidududesdi Insandradoyannads Antunisudledeyaviinds Saersnseduamsiy
a4 s d + - dy )
TsunsuiionWdeynflfouuloaviniu twldsunsuililfSon1#deyadandn Ay

- o
daszenms ghivuves aldsuwng

27.2 plusuveaszuuguteyn  yudeye Soghaeius Ussin fe

1. gudoyniS aduRuE (Relational Database) sHummfudeyalugiiunfidhuniste (Table) n3e
| o » - v 4
Funi Finvu (Relation) Tamuaiziiu 2 1A Aeduioa (row) unziihinedund (column) Msdeu Tua
] A - o o 3 - o
foynszninann swiveulvalaolduenniiion @uribute) nionediifmiteuduisnemnis

dhugudonlosdoyn j1u€aynﬁaﬁuﬁ'ui't{mﬂu;ﬂuuuwa;mfnqnﬁﬁuu'l'ﬁ'luﬂsqﬁ'u

2, grudloyanuuinIs 41t (Network Datebrse) yudoyanvunTedwsziilunssusziious
- ¢ 1 -l ] ] - - w oM - e v
snznamdunufssnindnusszaeiuy udeyedafintud s iy udoymefiniudesuds
- 4- - - ] LK. LX)
anuduiutien’l? Troszdiounfinandiuifussfoslinvesdeynluuennitdlauenm3tng

& - a a [ a
witsmiloudu ung wdeynuninisvio ssuamenmdutusosanvu ety

3. gImdeyauUUEEUSY (Hierarchical Database) jm#wnuum’hﬁufu AuTnseadafiiadiu
Joyaludnuazmuduiufiuume-gn (Parent-Chlld Relationship Type : PCR Type) Hiedulnsa
adraquiuuduly (Tree) Soynitemfiuludiil Ao saou Record) Fnlsznsudavmvesvadoyn
(Field) yoapufianile 9
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273 Taunsugwidoyaiiniodld

Tihunsugwidoya ifiuhlsunsunIegeviafiiveianis foyanTosrenisdn q feglugm
foyn Winztiumsdaidy n1idunld nislfuigedoyn Tusunsugudeyn sz49014414
ennsofumdeynlfesnsinga allsunsuymdoyafion1§iiegioiunnioia i Access,
FoxPro, Clipper, dBase, FoxBase, Oracle, SQL Wudu Tnausaz Isunsusedaumasonisiu
i lsunanlfhuudss inaveunanis i s Tdsunsu l¥nuennd udesfinnumusotu
MmN

Thsunau Aceess i Tosunaniton W¥mann uvaed Tamsmzlursuugndeyavina
Mg vansordauudefuidomsesGongdeyatuymuboya niniufindeyalugmdeyn
GouSouud ssmmnofummieSongdoynnnentaynlan 14 uenIntl Access deifazuunn

arunlnenfovesdoya Tasmsdmuastminufedosfunannineasovesdoyntuscun188u

] »
Talsunan Fospro dluTusunsug wdeynfiifi¥numnniige iesnnlfiwisiineFonen
111y v84 FoxPro iaztyzgnd Tlsunsufulfan Tsnnsufifousas Fopro szermnsodnsy
dBase ArfaunzRAFuA13 9 U dBase 9211901 11V FoxPro 18 uBN9IN# 1 FoxPro 548

ndoailevaoluma@euTaunsy u s edhaneay

Tustinsy dBase iiuTusunsng widoynwiianils mstdouszadwfuTilsunsy FoxPro 4o
yororniioghy Nt dBase szonnsodalihlzonntuTusunsn Word Processor 18 sinzidl
U Excel fcnumosmu e DBF findae¥u TnoTabsunay dBase 16420

Taunsu sQL fhi Tlsunsug widoynitii Tasardrsvesn it rleire Tigudou sz
Andamamhaugs mumehauisuden 18 Tanl¥fdafvehitfds Tisunsy sQL Samunz
fex¥nuszugwdeyadeduiud unsdunmmiddiidnontdmun Tawia T Talsunsug1u
foynvesuTiinate q Al 1§egluilayiiu i Oracte, DB2 fiineziifnda sQL AMevimnmsg

A *
thaite Widlugmisussadns Tusinsul

& - - ; -
2.7.4 ubU§1083¥8Y0 (Data Models) n13figmdaynannIndassuumuiudeynyiiedng
q 1hfu sz ldmdnnveamuiines (modet) €oyn InvimiuInssaduvesdoynlugimiate &

Uszneudlsunauayuand
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Larry, Lang : (b, Ar : Grat, James
124 Lemon R. | 8 Universty Ave, ! 54 Yeltow §1.
 Fhorids, CA 19243 | Oukland, CA 94789 ¢ New York, NY 85104
il Tan O S A
4015 Cay Ave, : 458 Rocllyn Ave. :
Sin Fromcscu, CA 94103 | Hlinon, CA 94301 |

Ui 218 fhedadoya

NnfMathsfayairsiummmbandaiutuniasennatinya i

Field Record
LAST NAME | FIRST NAME | STREHT CITY STATE | ZIP CODE
Larey Long 124 Leawn Rd. Hlorida CA 19243
Chalion Ann 8 Unuversay Ave, Qakland CA ;5411-19 .
Grat Jamon G4 Yebow 51 | Now York NY 95104
Prilip Tan 4015 Chy Ave. ' S-n .F;'ancum ca #4103
Sidney Pha| ah8 ﬂ.ur:lAIpn Ave: liowns CA 945014
o Data leth

qud 2.20 arviredoya

‘ - < i
singuvesmisndoyn seotuiWeynudnzfufteglunssuftmdonFonds Judeyn (Data
tem) Wudeduveanunilanu (eritip) nfedeiloamiluiles (0axtand) \Pudu udnzndnvesnisi
¥ A - . J ¥ t
Funds Aed (Field) Famueda siinvesdeyomils 9 Fr0reuns lmudeyoveakozau uvue
9 o~ . w & v
flafarRvaiu 19y Fonuu (streer) MIn3Wmilea (zip code) iTuku unzdoynlunilaund Fondiian
¢ d 4 as PN - ¢ -
B3 A (record) InuTunnziaaneaszilinnuindundueue lunidfisaneianiia 9 ervuons
4 Jal & s W 4 ol ] & ¢
RAnAnmeRasnfuRuTAY oy FoAu unz¥ohsesinumilinursiiudaumialusanein un
naw q anefarududondn Matadiweymnnmaedanninineglugivesma s
) r g g¥ ' R v o a A & .
uuneiui lAsee Bz mnin o linfufiensgefufwegnimoniissiidoynmon

. »
ot Taenia Thindlgiiuusiadl

CHARGE RECORD
ACCOUNT NUMBER
NAME

ADDRESS
ITEM DESCRIPTION

{TEM CO8T | EXT.COST

11 221 Faechdhnfufinmsaoand
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yntulutansfadudr viuiathotaystadd

CHARCF Proimiy CHARGE ECORD

ACCOUNT MVHER . VFI% ACCUANT KLMASH  LATes

WAME it HAML  Tom

ALY nur.am ADTRESS ' W yldv

UFM | oesimdTon [ Quannty | itemcOsn §orar cosT nt..h OF SRR QUANTLTY IYF;lC()Si EXT COisr

1= Kmvtioarm 1 1.030 Yooa k47 D shatar 3 2% 750
43 Maj sy H LE 09

CHARGE  RECUI ARG RECORD

ACEIUNNLWEER 1Y ACCELNT RIMHER W If

WANE | Wars NAME Py

ADDRFSS  lorken AyONESS  Chicago

FTEM | DESCPHTION | OuanTYY | itEM QAT | exd cosY L2 ] UEECRIP TN CUANTITY | (PEM ot Exl COET

& [P XET. "2 4 0 ‘oG | 2 ukg F 1} 5009

7 222 Faechedeyeitdninluindinnisdem

nndetrcdeynliiufinnsdodufr suitu Wi luenriiideymindufivisdnde:
[ d » ] ¥ 14
ehu‘ﬂ'oqnﬂu q tuszftedudr q fu TaosoazBemyosfiudidoudnzussiaiurzitadud q
¥
fiu Foxynmuenmsiiowinnaluglyemiinatf udszdoaldde fey mnwawigdveagnias

tuypussiavesmiaa $i 1 dmaredeql

- e A A T

ACCOUNT | NAME | ADDR | ITEM | DESCRPTIO | QUANTITY | ITEWCOST | £xTcosT

sR2.23 fesrenstuifiomideiud
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snmsszity i hdauses fo i';ad unzmlwm\|ﬁqﬁvmqnﬁn:ﬁéﬁuhnmwmﬁu
&ilde midduReudoftumsinfuTao by unsmigswdayamnninfy fafussdes
wiAnnia laseaiuazndanadoyn e Widudeynldededilszdninmannsodun 1414
sterand 2 unz 1iileR lunsimfuethamuzey sevugudeynmurronis1AnuiEnis 1w
maanlassadraueznisianisdoyn MufinnyduRuissniedoyniisndvey Sond uwy

& -
§1ne3¥oyn (Dats models) Fauriahy 3 uvukreiufio
2.7.5. KUDS100UVUEWTY (The Hierackical Model)

wunineauvui iRy lfgnienn Tneledidy Tulln.a. 1968 Tavszuugudeyafi i
moaszmilsadonTesdeyafegmuliennuduiuuuydwud unedmnszierdeyn
Famua P Idwnngifiosdide Tuszuyinnsyndoynuvudwufunguvesions:
o1 i (segmen) ununsBunisanaia upzuvesdoyndeguunavesdiusursden
31 MUsUATAWA (parent element) Fa323 T¥dBRWUN (child element) $1rumilingszduianinm
pafsiumina muuRiesnmfuiiecedoynvonminnduviamis Taohiuniinnde
(UNIVERSITY) il m Atz (FACULTY) usnzaeizil n 017391 (DEPARTMENT) usinzn1n3yiidn
{3uu (STUDENT) fafinegiiau o pu Uniuuudezaudeadon p 341 (COURDE) unzusnenin

» »
Swile1n1sd (STAFF ) $1u2ng au vziSouTasanrfuveay widoyaunnineamuddusu1gaai

UINIVERSITY

FACLULTY HELAYKINSHIP

FACLILTY

VACULTY -REL..

orrT-aeEl

HTAFE

LIEPARTMIINT

NTUDEMT REL

SONEMINT

LM IRK LMk

CUHCRSKE

U 2.24 Tmsamhagnedeyounid i

[} - o & v & ]
vingleriuiduyuinewuuddusudunrua wiuAuiTznin parent inz child
L 4 5 P . o
Wadaefu TyruuudasuudWusufe Sdunusladtiuudmil (child elemen) sz T8RmUAT

L] U’ -~ - . - 1 J - 1 .
ogmiledu U duiudiuinumsa (parent element) nnnimianamuduiug il uazusinz
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sl (4 11 g ol P -l ] : [ : 4
pawunszeylamusiaramiy uwvdhasauvdiaudusewums oun husdosanmsy was
fifinouRtsbd 19U 3LUY Information Management System 3810181 toa 9nTofhidy Hudu

196 uuudneunnnnIevio (The Network Model)

wunéneunniedldTunmienniedetin, 1960 findnnnfsdrofuuuuiines
wuydifuiu Hufelinirdadoyneglunimfuiudiuumurud-198 (parent-child) unSAmuAR
fhuted chitd) smnsafinruduRus fudBnusfshe nusus parent 18007 miteeRud du
fomumofinamduiusvesdoyn i nm Whuos b iaeauunfevisannsmias

L 2 L4
dhanyénewuiduin 1 ismuvasundwususznlauthuw$ieeanaioviw 14

it 2.25 Tamadwgudayannnatatho

2.7.7uvusiapsuuunriuinfud (The Relationzi Model)

nuudmeuvusruduiusithuundmeanni 18 ius1wiivigageluiiegiv Insrzuy
[ - - 4 d Y - ‘ .l1#
gwdoyndnuines Huuswimessiiniilumsianudeyafunveg iFong wdeyni iy
o A& - [T TR | o a4 J
§meauuduiuFih yndeyadadiniud (RDBMS) sinjidrednliiufiamsdefuf winh

mt?'mi'eqn'[au'l{uuuimoumun'nuﬁui’ufuzxﬁu'lﬂﬂunuuymi’oqn'lﬁ'ﬁ'n‘f

ACCOUNT NAME ADOR

(1) HEAD FILE



29

ACCOUNT ITEM DESCRIPTION GUANTITY ITEM EXT.COS

T

(v) ITER: FILE

i 2.26 TasesteenTsudayaiBoliuiud

w1ng1 HEADER FILE dh Indfidudeyniudhuenmants dedufmiomun Tnedoymiz
veaenassunils Aedudoyaniligatund dow ITeM FILE dhadffuneazBunse
nudufnimustuenms TasAufusazsienmsedudoyamiloye vu onmusunilsiiug,
og 5 19013 Seymludrisziiiudoyanilgnlu HEADER FILE dausiwmsRudnzgniduly
ITEM FILE $1w7u 5 ya Shudu mindanald@szothuing 2 Tdsziifind AcCOUNT fimiloudu

1 miudonTns linkege) Soyniduiutiu muudileddoyony lnssafunisediduldss
&

u
ACCOUNT | NAME | ADDRESS
CA154 Tom Maryland
VF326 Phtip | Chicago
CD581 Merk | Florida
{n) HEAD FILE
T AGGOUNRT | ITEM | CESCRIPTION | QUANTITY | ITEMCOST | EXT COSY
VFl26 15 Keyboard 1 1,000 1,000
CA1G4 47 | Diskette 3 250 750
CA1G4 33 Mousa 2 450 90Q
CDGB1 47 | Diskette 4 250 1.000
veaze | 24 | UPS | 2 2,500 5,000
(v) ITEL FILE

nidd 2.27 éradrndoyenniaseaiverswsindayntotiudiug

" . »
Soynlulnd ITEM FILE vinWidaynTu v 2 Tidesiad ey mszmaienduszuug

- o 1 & . w P ] ar - P
Foyndeduiutee ivusuimfuvesdoynfidy i lFonindrduvesdoynme ifoynqdly
i J o '] ] -
vdiotnnnwud 18 Soiriand ededmunveimaiiueyn lns v inssnnuduiuifie lulnd
dl ' 4 “ A
nita q sziideyansosanedafidrinlild vensinil §idorwmulddine nndsensiud

& A ; i - d A
Yumsunniah 14 Tasfendeynsin HEADER FILE uf2isiumsiiuhilfenifiudeynethabu
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714 1u Foyaneenhuads Wgnd Tasmiudeyn lnimnm o 18 Taou I lmituan
ung W TmiflszdoalduhidonTostu Indduian dstuidAeRnd AccoUNT Fegy

ACCOUNT | BILLING_DATE | BILLING_AMOUNT
VF326 010397 1,000
CA164 010387 760
CA104 010307 800
CD681 010507 1,000 |
VF324 otr119? 5,000

Ul 2.28 ErachenifintoyatuaTesiudoya g iutud

Waluszvunsianynideyasvummduiufilu Indidh lsnumne 18 hoszn i
foe 9 Meyasfdrdeusudonn midthenbadedvembufudoyn sk
wioondeynl&ie urrvumsiansyndeymbamiiine: lifimaiaTassafaves Indhni o
gRfumaatifmiunduriniu luns @ffasBouiowmaudeamsuesesdnafiesd
mahunTeou Il wiemumenufinduneiofminu wieersswvd 2 Tddhdaofui 18 uinm
IS nning 2 e As I éATvnn tugununzdesfonmmlunsheuum

2.1.8 ’mi’oqnuw?mi"mmu{kelational Database Theory)

Tuilsgiiumidalassaiadoyo iy wdeyamsaduiiios deugnmirvendi
msazuvmsamummszSahideyn idunuugwdoys desnnifuadeyafundiadoya
Sunvuifludoyaseh IWiiuAudoyathuinounn FosrhliAndoyaiidrdoutulé feyofidn
SoutlsrreWidatlgmmaning
2781 armmngveaszuuguteyn

g1udeyn (detabase) Huws nfuvesdayniignitusiuantf Tnoll mwduRuidaiu
unzfu Taglu Midsduindeyatomiedoatu S hududoyadnmmiosniunms q uihy
foyn fuffenmiutoyatugndoymfumemzdudigudoyn laeldufudoynidvatide
YRR niossiAulilumme 4 ufudoyn AddgRessAesninanuduiudizn i sdon
unzBont¥mmuduiuiiinld fnsmianuddeuvesdoyosenuazifuuiudeyamarii 13
gquénona inesssidoynmaril$iwi muguguaimileffssn Wenussfiiange: 14
SoyaiumsonadoyaiifesmasenTu1§1f foynuteshuon iufudould usunedndd
AndinfuSesrarmralfiR Inoi lueafnisin q exadregnudoyn’ls iteifudeynnia q voeia
pany TnommizetdsdoyatuSegsiie iwu foynusagni doynvesduf doynveagnirauas
n1aéreem dudu n1Iaruquguanis 14y wéoymiu dudeefigennnina Wududeyaun
mseeskesdadulehlnssaialunaéadudeyonasdhuduly mafouTsuntudeatr



3l

uazﬁunl“m;a91n'lﬂsm§’1amehf: lihunsuwdliRaouRana et Sezfamwd
wivdo Tnsaudravnedoyndonuald dodiums s rismshieueed S0 18T neesdaund
ung Tusunsusng g i'n"mmmlhﬁaunzinnwi’oqn'lupui‘foumfu donh szuuianisgudeyn
13DDBMS (data base management system) 32U iRn1sgmdoyn Ao sordurdinFouindoude
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vesgwdoyn nffoundoududenmessninglfunz Tusunsud q Aiderfestuns Wy mds
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maindeynldidlussyug wdoyom WieyniiduAniimuitudoyalugveufiudoyn
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yryaiisz 1 Taosiusziug mideyn it hinkfesdef lummdudeyaunzanmmd douns 1y
2752 tizlundverrzvudamagnidoyn

ilegiiuessnsdamIngmanldnmeuleiuszuugmdoyoiunn dlesnnzuugm
foyoilss Tomimemeuil
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wesnnns sz nideynifufedinesnurug wdoymfe Win s douves
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nnuideu desnnnaunnunsilzadoyn navReffiudeynd Joummmuuia def
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Saudinnud deusaoliesnswaunsaeufon 18523y uadeyaszidanaminudedu 1y
nadifesiinirdiudyadeyonnioua nreenseauezi kil hidaonmuno
otiln unzimguoidAgBndsznmilsfeiignuiesnamdaudiiuvesdoyoud vl 14d e
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2. fnvmugndeavesfieyn
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seifloud139(data integrity) i03vianua SudouIlumunssuagungrzidioulahissumIesneme



kY]

Winengewih deysfianainld uastouansléslunmhyednvunewan Wsunaudas
idesrtnszuudamagudeyninns s idesnnszuniangudoyamuisnsedunild
auvosflinmunumoniuif Sufunumimnmuazanugnéssesdeyndedanudiigun
unzdnamruguidiidnsongl¥malfouuinauslvingn g SassbldiinnauAsnnmnazny
aomi1§¥oynuegldsuimunld Anfurs Tenfvenzuugnideynludesiitainamdfguin
3. Urrmuiudmizvesdoyn

diesviniiuuafadiiniiedn s W lilunsudud sz rnmanfounlnalassndiedeyn
Wudlsgiuildh hildazuuy edoyamand Ty Insardredoynssnrznuis suntadan tdeasinlu
nmdeniéfeyafifvegiuszvunfudoymiu fonl§lhunnui@ouduiedonl$dey nlunity
FoymiuTnemmiz v iflefoanninedominarufifiiuAouy1nnii 100000 ynseien
Tﬂsun;nmaﬁ'mﬁuuhhnn'mrﬁati1u'5'aum1mrﬂui’aqnﬂﬂm1uunziuﬁ'1 winursaemy
foyatinsamuidoulefitmun nigintinsnlfowlna Inssadrevewdudoyadoyaum Widyil
(index) amdominamuunusiaminnu deo s wendunsssfeminanudiiGudounnni
100,000 ymdnifoud waRudmun WG semuateminamaiu Wimuefud 18 i ldaestini
By sunsuenuTnsaedhefod index) Atfoaninel SveziuuilFunirdeyouns Tsunsy
Tihudnszsedu

dmirszuuywdoynifudoyamolugndoynszdumzsnlilunuiiGon
(dsta indopendence) 13 aufly Tnseasamenisnmvasdoynld Tnolinsenuse Waunsudt
Foni§¥oynvinywdoyn dlesnnszuug mdeyadszuuianayndeymimimulasgl
(mapping) Wi Ialaugahnufg1$8eanns tiies wintuszvunfiueymiulifimmadusmyves
doyn feiiuszyugndeya IRgnianntuitoufllgn i nmuihidrssvesdoyn dudeszuy
gdoyadimamaniSuduguuuvessianafilnn iuszuuyndey auox ifuiulase
wdrmenmunmyesdeyn uazinn 1¥nmreuanlunAnnenudeyamulugudeynunud
dvoanmneniamedugad 3 MIBFIETon ¥ deynvingudeyalaohisuilufoamsugauuy
maimAudoyn UszmiTenmesideymiun
4. fimmnlneasovesdeyaga

6'1111m]nﬂumu11m?iunaun:tﬂﬁuunﬂmfwn‘lugm%’squmun'lﬁ’ onne Wifianiw
@onwredoyalh uasdeyaundiunvdudeynithiowdlama idnTodudeynmmzvosd
vinm mnlifininndwnimnloenssvssfoyn gudeynfiss hirunalhudeyoundm
14
szvugudeyadngeiinaimanimninenisvesdeyn &

®  Tinf1F (user) unzsiei (password) 'Iun1:1%’11‘1111;1u4'aqnﬂmi’m§'l#uﬁnznu

- 4 v 4
ssvugwdoyafiszuunrosuniuvenfounindiuses§idni 1fsvusuie i
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udniidvadoaviniu Tnedloaiulu19A W AT veygpmdunitunieudlvdoyaly
ruitdsimsnlsa’
o hazuugdeyamunnadsunziamanmnedeyatomualugdoyn anaiudld
sriunis1Enuvecdld ey ldoumoFong mudy nuunzudledoyn wions
druvesdoynldlumanaii 185ueygm) szuugndoynannindmunaninisusasiy
unems 19annoag1diaen musshufintussgnems nudeyafus
®  Tuszuugmidoyn (DBA) m1snl§Ta (view) titerlsz Tomilumsinuinulnenduves
foynladuedied Tnemanfieiafindiewiumineesdléede unzfeynilnnglud
seiihudoyaiifinndosfuemvesdiivini e hinszmusudeyns3atugudeyn
o szuugmdeyas: Liven W lusunsuing dhfladoynluszAumunin physicat) TagTai
Fu szrumsSamagudeyn unedrrunisamudomsturzuuiansg mudoyniure
Wideyniiuiunsmandis (commin) ukasz higgwe uazdinguaniids hidrds
(rollback) 1fu:=uui’nmuWioqnfu:m'l“hﬁ‘foqmﬁun’oumsﬁmuiaamimmﬁ’a'hi
gy
o mudrimune0enitr (encryption/decryption) e nTndeyaugdi Wifuados i 3
madmiadeynnimiu
5. Wdoyaswiulaslimimugueinguina

finrnuquas1¥deynlugmdeynnnguinm szuug wdeynmunosssfumaiemn
voeff oyl nanfiersuugudeynsrkesmuguivunihouiiduldediegndes isu
vazA¥nunilaifudledoyndaumitedalitnda fez lioygm ¥ misud wuddounng
ufludeyniiu 14 ilessindeyofidunderzuugndoynszgmihidhlaossonazdumljidng
ammiIssueYBIBfnT FalundazyisauszEdnilunndanifeynhiviviu szuugmde
yowsiinmianimiwaulalfzuuinnngwdeynlusziulatn Inndufideynd: 1asi
anfufladoys uazlasiAniifoadonlidoys Weste: Wantfgndbummisfinuads W4

szuugnfeyaszuenswazBonifeyalagnimiu 1N lumsedeos s defifinweing
vimsszansoni¥eynionevi a1 éudTadl¥nnngudeyniiliseAngnmun fe soL
Feenumorevfondinetuluvazlnvarn ooty wdeyalfind Tnohisuiudes
W Tilunsuethasu Taven & uie thamn Sufunonnuasus hivusenomdens
1 eyaiinndadulsissfuing

iWenszuuiangnudeynifurmaians Wlhmmdeun fuldvmony dnfu
Tusunsuivauniolénguavesszvuiangmdeyasz oo lddeyasnduluyudoya
wmfuszuuyudeynziniatinsz lunavauszuveudinsfaunsvsanlildzvuym
Joyn (Mszuuududoyn) Eﬁmm'hhummsﬁoqi’nn‘nﬁqmti1i‘fmq1r'1"'mun Hiuflessuuymdeyn
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sl Udoyadanmiiudasysenumstadudoyauasnsseyndld msedumesnsds
fudeynedagngeusinma st aiues
2.7.83 amiaanisuvssrzvugudoyn

stiuywdoys dunnideyalusdnsfifanudedesiuuim Bethatussuuiud
iy Iﬂuﬁﬁ'lﬁmq’fnyawumi'wm‘i"luuiqnn?o?aﬁunnviwﬁu11Jmu1szzmﬁ'vmms
Uszynd1$u Taofl ¥l dniudesm leidmsuemsinfudoya Tnsudedadutiumuls Tae
ssvugwdoyastiingeuswaidonl’ Tnotmniszfuvesdoynoeniiurzduiu
tH ] m';waa'ﬁuu nnnﬁmmi’uhu The Standards Planing and Requiremenst Committee (SPARC)
Y3 American National Standards institure (ANSI) szqnutissenithi 4 szfy
1.1 12Run1euen (extemal leved) iussAufieggaqn Ino§ldrnnovesfunuvesdlfusnzau
uazansedonfy 1u1‘1'oun1ﬂmzﬁuf:
1.2 T2RUMANMS (conceplual level) lﬁu::i’uﬁa&ﬁn{uu'l'lﬁuﬁ 1zfuvesmmnedndoyonwes
szuugmdeyasmianginaisinng q dndudeymnrdiidndeeld foynluszduiesgnidlag
TosunsuweinTofidouTalunsy
1.3 3zAun ol (internal level) ifuszAuvosnIdannuduiutsznivuflu doyaveassuugmde
youoznzdenTlosunnzutiudoyn Soynluszivilrsgnidlnadiamagndeyaunsfidou

Tulsunsust v (sysiem programmer)

T ti2 %13

refamfinme

redunnefly

sefulnsandefiued

nil 2.29 neRaszduTuvesteyn

1.4 3eRu Tmsaad19ue33 (physical organization level) luszuid ilgrduldud nfuveawilude
yoiimiy iihududeyasTuns Insardreveaitudoyn
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Vst lowfvesnsusiarziuiuudteWéoyadhd sty anuithidrasvesdeayafe
19 aneoudly I aunsufidanlunn  afsianmdounnud logndeys
sruudamsydoynesvmiiiidouTosdeynrzitusarseiu

insnngudeynismunsuiimdensmsuufiudoyn fenruiiudnisvesdeyn m
AFIde Ry IsunsuWaudefinnufnunlasfeymzdumnfsnierzduniolu Tavih
wifveaszuuinnayndeyamieaiduenlunmdoudeynssiunouenuorseivinafia ung
@oudoynrzuunipsiusssumoly ‘}qnméaud’;ﬁuﬁ'aqf‘l’ﬂﬂﬂuﬁluﬁmwmﬂaua M
Vsufukesiimauiiertudoyndiudug fm WA Ndusahy Inssrdedoyasshuniouen
milouduazawalFouldmnlng ndnfedeyaneluyndeynithudmznnTusunsufiden
¥ wefirunsoufluTnssadrmumentmeosfoynld Inulinsemude W suninftden1dymdo
yothu mmidudaszvesdoynmisesnidu 2 fnwer fo
1. ArmiludaizvesdoyniBnians (logical dam independence) a13n2 (logical) Tunaumuild
Furzuuywdeyasemeinpussesflinedeyaiiu Inedusgiudlfimhaufiudestudey
mvazln Mot Siidoniufiudoyafeerls Sowynnaluimsseuiamed faeuii 18de
fifturusmsaneda marznyanammildungae Tuaunsumes§douTusuny Faluyuuos
vosfidoulsunmuiussuewRudoynduannedn dufovned lusunsmued 1¥ades udoyn
(read) 1 dfavz 1k Eoyn 1 sanedn unziileldmduiou (write) 1 fifasziufindoyn 1 13nneda
Fufehupusaveslsunsuwed veriuufudeyadiusanodn undusoudmiiosussudn
wiudeyadoe: 1y Emihimsussaseneuimefidurusudsauimisfonin marwind
niiwimnanuewdudeyndufifuisnws iearnldlusunsyu Inswerdidininnfudeyn
unsifudeyndududasnusunsfonruren Duududoymiuies fueynnamaniuns
'hlmmumai’unmi’mﬁﬁmm:1mﬂquusadnuﬂui&qniwﬁu{uodﬁuﬁnsmznuﬁlﬁm'ﬁ'aa
Kw FududoyaiflEviuiFonis ufiudoynGanne (logical file) Rafuewnda1é3 Al
derszvesdoym¥Fanssnz (logical data independence) HuI0d dedmsndountnuflylassein
foyaluszAuunafin sxhillnansynuse Inssndedeyalusshumoueniifiil Foneg wu dled
nnfdeunasvnrvesueaniiadluaingg mloynluszduunafa Alisuiudesluf 1y
'hlmmm]:sqnﬁ'ﬁﬁiﬁ‘iw{u'lmzﬁ'umvuanﬁﬁmsr‘sun‘lfuam?ﬁﬁxfu'lun‘nﬁ‘u1uf'i’1.|: Mo
qnﬁ'mf‘héqﬁmﬂumag’vﬂ':mfwﬁm#mﬁ'm:iumunmﬂ?msﬁunﬁ nz
2. anuithudaszeoafoymBanioam (physical dats independence) N1BAIM (physical) TuAUMLIG
vosrzuu§l¥eznuedauueveseunlfifinig (Opemting System; 0S) daiquu A0
Hafuondufiudoyafes: s dweuildhufitiAefifususuiialanigtinuvesda
(bit pattern) 11T sanefuiuane Fadludmenluyuuesvesszunlfians sz liifrdesdtu
nreianiosadnys dudiudeyaluuuesveazinfideiiFoni ufudeyadanionin

- -~ N N ] F
(physical file) n'nmi'luomzwe‘\‘a’oumnmun N (physical data independence} HU R IWDUNTT
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AmunlacuflyTnseadrefoyatuszdunoly sehifinansznudaTnssadhedeynlussiuuun
fa nieszdumousn iy WedmsiBeudTmsdmbudeynemiundod §y sequentia Tiflu
UyLFYT (indexed) Trzfumoly Tuszdumndntiuez Lifinansznusensndou/nafandn
nioTlsunslszyndfidoulussdumounnd s uliudoaflo Tusunssmuw3sms Smdufdo
mlnalaq ¥ uitudoynfinanduiifeRuferuusdonssvinmaguezueadiudiu 3ol
uuuuwmﬁlﬁfuﬂuuuumﬁm:n: varfgpvevsssunlfiinmdhuvesdnionn
msedagnfoyndulfimussdnnTomiaudng Addusshesdutuntsamiuneud
myzay uasAosdiiisansdoyn InnlnAinaaf g wdsynindiuszdessonuvugmfeyadiu
gerzornionesfunoudleiu SunnifenissenuuuiFauafn {conceptual design) nTei¥a
RIINT (logical design) uayFwiitesiidomasonuuuFamon (physical design)
2.1 nrssenuuudsnsanziiuludmnsdangudoynlugmidoyntiishumurnmy wio fumsid
vazey masenuuuiuAunRvsaimissnuszAes¥ieynos 1the foyamd nuil
amduRuiiuedia st e i'ﬂmjui'nunati‘N'lﬁas:mu‘lzﬂuunz'l:.inﬁﬁm‘lui"lﬁau 113
ﬁmmnmsi'ﬁntiuffui'mhﬁaﬁaﬁnummmﬂi umnpu%’aunﬁui’aﬁ'l{uﬁw
2.2 misenuuuiFsmon iy ludunsdmuniifeynurorswnisnfemssdeyaning wxin
Hunaludedaynvusnunimdnifedls Snsfimusirfeyousnzsonaiudeyndseom
§nvz nnu nietizmdun uardedlfiferlummdunndeonila mseenuuugudeynly
dailinduszReclfidrmgiinndmgndoymnTamse

gudoyndhanlszyndneuRuneiitinudagduedistalugnileyiu onndn i
an:=qni’nauﬁmai’qnnuﬁw#mﬂﬁqi’uuupui’aymmmf@ﬂ’u Fufunnnumhni
leifesveagmdoyntauihudeosinilu FaomnibAmusudstusenutuuins 1o Wi awdadess
dhatlss TowhnnFuhuinign

Tnsaafravesnorilnunssuvesgmudoyns 3zfuiiu unnzazAVeeE DBMS Hmihitly
msuthsgalsrdudoyaninszdumis Tudednssdumils WWud amulnsgrswinszfumouenty
szfuafn uayserinszaunnfaduszrumely

nutimenyuuasninaniilaenszulusefui qmiﬂﬂﬁ'u:iuﬁém'h Fen msung
{1 (mapping) nwstlnsguutiathu 2 frvus fle nilmsunaglsznhaszdunmsuenduszdumnn
#n unzaesnuosplszninszAuuuafaiuszduniolu
3.1 nmdaagulszninszAuniruonius AU IR (external/conceptual mapping) (unsdmua
m‘mﬂannﬁmr‘fm:mﬁmwﬂus:ﬁ'umuunnunzssﬁuuu’aﬁaﬁ&'un’i-l arududaszvesda
yaiF4nI3n(togical data independence) Tnetomeayuuesiiinedeyavinaoilaonyrulusedn
mouenlWfroriirenssuluszfuuafin e WlEpudeynnmsoiiyuuesdeynfiuandisiu
Wlussfunniniuesimsniiouin viindoyn (daa ypeyvesuemniing wasuunsde

- F { A - o
ueandiian 10udu Tneusodeunalfounnii Tugueanitdszauninuenlf hld
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ahnmoenidenel§lAmbouidy lideanRounlaslag wiensmiiidemsimnaudhuase
JoyniBemsaneiiuins
3.2 nisudnagdszninaseRuuuafirdu sz Auniotu (conceptualintemal mapping) (Humsimun
niumosabosfuszwisuussusssuadafussfunelufSonimaudubrszysednyns
ANUNIN ( physical data independence) TAogiemanyuy aaﬂﬁn’aﬂaqnnnumﬂnummlu: TAUUU?
nludamnrnenisnlussiunulmdeh Inssadevesfeyntuszuuusfn lusdnadulngg
rhavesfoyaluszdumonmdellunsfmtudeyn TaoszyTassrharnef aunzRndi 144
mudeyaluseAumolu flassnrinvesdeynlug vidoyaiinduniBoualasly wu dledms
wasuiiow Taserdunmdaiuh Wnsalnsplanssdumafnluissfunolude s dounlag
aludao uAnAnwuaAnsmangmdeudy Lidesdountnuedisln niondnemionitmn
voansulfounlnsluszdunioludsatiudaseninasiuunafn ilefissimmouiudarsves
doymiFamonminies
maulaspifeynszniasziuafadussdunislu MlERE g mdoya hid tuszduuuafin
wipszdunmuuenliduiluRemswideynilmuldoveggniaiulufndedals defomsléde
yolamuseduiidomaun:And18Tavazq Saszidhidhilvoarsuuianty mdeyniszgide
yoRgl¥Resnmdheglusuominmsnla Tedunedlaluied ufaiinAdfeymhaldusflé
1.4 szvuian1y deya(Database Management System:DBMS)
wihilveaszuuntsdamsgnidoyn
szuudnmgnedoyaihusenfindiimindfe i
o quanyl¥anliiudld unnirdesuminnssrusidudoyald ussvugudoynil
oynszilnnalng daszgnindu Vi homihsnnudueadedldkein ez 18y udoyn
srvunssanisy ideynsetmihiiasdefussuuiudeyadunionduddanuiude
y0 (file manager) idoynanmiasanudidsadiguizsanud manmmizdud
Feana l¥an uazhmhiitszeudufaansszuududeynluna iy Sonlé uaz
ufludoyn
o muuizvunalaoniovesdeynTaadlestuly A L 18T ueyg mdunFunléuie
uflvdoyntudndlosiueil nfeudantiteddutunintdoyadises Tnuddeifind
awiadosvesszuuufiudeyamTeveunteimneufiamedidnnindomoiu Redsutie
aunain AT mesazuudeyandudiganmilgndsecuys ol
o  muguaniddoyalunnmitifldnou o Auwniwau TnodanisdleiioRnnninvesde

A d
ymufiniu
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2.8 nwouTilaunssily Visual C#. NET

131 uSsnyssnds

Fupnsuduusnvesideriutigjvesnmn Vor Anasmanife udenvesids Tunmver se
WinTomue {Amihfidadds uazlfinfonnns ) Deulsnvosfifs lunawadidivesniun
vor Wduiudeatiudondidert 18 thun'lﬁzﬂuummﬁﬁaﬁ 2 Fnvaz As Mndudonfid {}

L. - -
wa lufluaenAas v

0 irSeliinriemew)
2 {
03 # mdidmlwthieds

3

05 else

05 ¢

07 # naditervwihuile
08 }

vindaednadiadu Wunsldddain. cise . Alinm1daudida () Tasndtunsditonly
fhissa Fesumiaondi TAmusaind 24 undhilumdidonluduiie TAadszurhonifiysaine-s
i i& s ldaienvesddahiiiedendnnTémnnnifesTild Selinadiusibs
{unsn Idaiinuemmn Snnunsnaeuitonimewmé tislomivenufondidade diu
mstsvenuovavekidatiug 1iduge u yalnvealfnvoqu TaverBadoguvumald
wdoanuw 3 Aot Iy sunouniaiie uasnInseuunvesida 1ot
AL
182 ¥havedeya
maiBenSyiinveaiauls (Variable Type) W IRnfadtuidosfifinrmadyiiueints marziw
wmhudnzwiiafinmn vor mivmypuiiinne WiRenldufiavesdunl Wonnzautuamves
fno Tneitugniemuavesvoanmnlugn NET Ssimasimaundileileg 2 edn Ao
1. ynimnetwiguienifanlumatoulfe sxfiodudhueeudng Object wieidluTagi
wunliiwiiudaus ooudng dautesudnd wieudnizhnen Intafiquiionldan 1aq
dasaWanlussssinumifuozumenthsdwaveaiudndfiaoimue
2. vﬁmmi’aquupu (int , string , long 904) riimsnlGousiinvesdoynlenidy vy
string (flu im Sawddgiluadieis T¥edmuanmenedufiguarmin lwnnidgae i

-t o el - - -~ - ‘ -4 J
awnonfeuiufiaufigudoims dmiuriinvosfunifiugwifail
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283 mnlsemadaiuds

S, a. ... . - _ . L . I - . ) e W »
nsuneslFiuduntilngininssdeddinelssnmdunk ieorzyriavesdoyalifudunlsdou
o o J tw - a'r - a -'
Fadozvuegivimesn Wranlgfufeymiszanla InvlipluusyhonstinmsFausil

data _type variable mame;

Tavit data _type winuita witnuesdoyn ¥y int, long , string a4
varisble _name aneiia Fovesiauls
28.4 voIVAVEI Ny
wawnhdiznmias widsfimsiumuife Funlfindndveusaiianiodonlonld
wioly dafivouivnog 3 12y Ao
® sz public TveuvaRntuiiga munsaFonld o Auonialad idiogluls@nd wazaas
@enldFanls vty dovitqn nasldvifduiiy desnnilumsdaumenndinsuving
ng) nmslsenindans TuseAy public 1INABMIAILRUAN UaTLINAENIATISABUATRITIIe
Tfueg
® & procedure HveuivanIAana Whrzdufnmnzaufumslfananniige fveuvaeg
hiiwnzmanizel
® 3:#1 block Fvoutwnvuadingn dnfisxléifumidanin wekulsiléngidutiudy
Ing) oiu i"nn]:ﬁaﬂ'luuﬁoanﬁn"fm'uq U if. else... uAU dAmTunmndenlddunliszdy
Tafiaw Widedmuameda uiedorsfulnaiadu Susjifudnuazvedlisdndunndr iden
1Fmmnmuminzo
285 milFamndi
mnsfectanuazarldnunssiudwiuiaunls ndnfe guawsadmusdmiotiundouds
whduserlsfinmiidunlsfendnmiveng fusgiusiinvesdoyn uimnaall quszdmuad
Wissndudrviniufe Tuvurfidsenm uazhidmns oAz unmas éqﬁ;ﬂuwh‘iﬂf
anfeil
const data _type constant_mame= value;
18.6 miulasyilnvesdbyn
msnisiinveddeyniAenFonlfaulidndeRanan lunsdiftviiavesdeynunnseiu
i dSmnieadde Funsiinglugnzdennufudansiofhymzfaninmn
dafu dniu nimunsriiavesfeynsidinnutRgiiueibddieg 2 uuy fie
2861 Msuvasdeynuuy Implck conversions oy 2 Snuus fiv

1. manlosdayolandlui® innnniideyaunnzyile Tveuwaunsarmeselu

mufudeyausioceiialivinty Welmsulasdoynuda vilavpsfoyndaninmursooeniull
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fAvsaunoutlniviinvesdoynliTnosa lulid AkouvelSviudmii nrurlasdeynuun implicic
wu st ldhgegnunsdoynyiln shon 88 32767 quity liniaRussuivatesfoyasin
Long 18 TassaTiild s indaedradraku faunly y Sudeynyiia int Amussuniidy 5o annse
i AuR s x S50 8nynwiln long LA marzirginyesdoys long Supnivafimun
vouFusnndunls y 18 danntiiaals x sk so usifhudeyawiin tong Sailumaalnede
YOuuY Implicit Sz wimaalas Wiy wefidoivinegnmotszms Fsdidousenca )l
AnHa
2. namdnasimeannradmunsSudilioumsle Bunnudsadoynlundiimdreds

w33 uf2deanisAmuns i3 udu iRy 1wy n1&adredu dunidsznindauls
TmpSum 1Wudeya¥iin double Amunmku1Ziusauly TmpSum i 1.5 unkaney 1.5 Aangn
fifvudmunlidhiyiin float Tnems1§8nyimuny e F) dawal¥iany 1s dludeynyiia
doubte 13i19 Noat ilegaiiuayudauals Tmpsum  n13ualnedeynuum Explicit Conversions iy
mawasdoyafiinenmsiigadulighriinnsuladoyn Sfouve lWdwinudmii maasie
yAHUY Explicit IngofuBsuindiimihfilnedoyn Jeiley 3 38 Ao

- 9uBeINA Convent

- eWuBeuinAyiinveidoyn

- 9WiLEen Parse yaadsuInylinvesdeyn
287 J¥newadupudahi ox
tuumarwilinee @A usduudeg lunmn o AifludnmiaveanaTulad . NET wiow
FeRmnmSodRuowsd asfundeyavosowd dmiy NET Tuewséiialdiuivearman
nifamfloufuimutsiumonsdluamn o tTussdidudumisi o aeumue Fadoyaftisnzydh
'lﬂmfuﬁw'lﬂxﬁuaﬂiuﬁumdeﬁ 0 viues iumﬁnaa%qnﬁnq’qnn’ﬁmfm:aﬁ’v"ﬁmnﬁq “§7v
i’nqnﬁ'mun -1v seufenlszmmeustun ¥imafunmuserzdnounndn ifuouss
8o Temer hivsyf 188 aiuseden 1 infiuemduuy laundimiues  smigdantums
dszmmnmdenldensdiufind Tnsludeduiunmbisnndousndensduuy neger Suih

- -~ J
wuulaundin Aait
int[] intArray;

dwIRadzedudumaiiumndiumnliznalideuindonsdrnniafudeymuudunelf 10
JoynTauFudufidumisi o e o

Int [} intArray;
IntArray = new int{10);
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28.7.1 dsziomassonsd

r..|. L. . - [ ol . -’
i auiiilizwniedeis i@ty 3 Uszamnge 14640
L. Single dimensional arrays

2. Multi dimensional arrays 1)) Rectangular arrays

3. Jagged arrays

1.Single Dimensional arrays

.S - A
dmivoustlszinminiuduens i guuuums Whwamileufiuana T ufa lu 1Aadredu dess
[ ¥
velddeyadi lihiuasorilAdsdl

int[] intArray;
intArray = new int[3];
inlArray[0)=1;
inmArray[1]=2;
intArray[2]=3;

venninmsszydoyadr 1 ludeundensdlunuudrsfundy midsenusaszyfoymda 1oy
9 o’ g 4 o =t
nowiTY new SoUINNA 1hino Inodeyaiusseghundeanun °{ )" ieueqAsii

intf] intArray
intArray = new ini{3]{1,2,3};

snnsose 8l duns188ndwie luil

int[] intArray = new int{3}{1,2,3};
. r
unsdadibnresitfmmurnaseydoyadr 1 ludemindons ilAnudsil

int{] intArray = new int[1{1.2,3};

int[] intArray = {1,2,3};

i o a4
gz ifuuunufidon 1M ldawazninfume udusruminvsaudn Ay ¥ezivud

ol A ] -
amn ot duamnfiinuiangueieg
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2.Multi dimenstonat arrays

. g N o s - . of . . o -’
Multi diamensinal arrays (fususdifinndt 1 58 i aradsemadeutndo usgain
int[,] intArray

L] n \d - : [ 3 - .
daunsdmuamifusnduuiniusmnsedmunlina 09/ Single dimensional arrays ®ail

int[,] intArray = ew intf3,2]:
intArray{0,0}=0;intArray{1,0]=1;intArray{2,0]=2;
intArray[0,1]=3;intArcayf 1,11=4;intArray{2,1]=3;

wie

int[,] intArray = new int[3,2]1{{0,3},{1,4},{2,5}};
ET

int[,] intArmay = {{0,3},{1,4},{2,5}};

Bus13ungm1964 intArmrayl2,1] sxisuviniu s veliggald 2.30 szneu t&rouzideszidrlems
Ly yad
iudeynvesousdlssianii 1Aty

Y
X ] 1
0 0 1
1 <) 4 o

11 230 ghunaRudeynuu Multi dimensional amray

3Jegged arrays
- E a > - ﬁ‘ A A& i s 2 4 aw i
fmiu chged arrays WU Hﬂﬁﬂﬂii'ﬂlflﬂ’llﬂiﬁﬂm1 BNYEHUI "D UTVYDID UTU" FIWATTLTION

iTusesiihiisduauld Taofldaed38ns 14ded

string [J[] strArmy = new string{2][];
strArray[D] = new String[2];
strArray[ 0){0]="Hello";
strArmay[01{ 1 ]="you";
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strArray[1] = new String[3];
strArray{ 1][0]="How";
strAmay[1][1}="are";
strAmay[11[23="you?";

Console WriteLine(" {0} {1}
{2} strArray[ 1][0]. ToString{) strArray{ 1][1]. ToString() strAmay[ 1][2]. ToString(});
Console.ReadLine();

Ll
[ L J L] L] + A
wadnivealusunsudraduduszuaanuilufri’ "How are you?" Wisidaunaniesaeusits)
J : [} w = (]
UsemaBouing srAmay Tuumiug 13518 dvunvesousdd 1) luousdiafiaes §usladau
-~ -] - o - S -.: » LS o
ausndr I azi TlsunsussRanaiaviuvias dmiveusdnanaesius mua Iiiduensduuy

Single dimensional arrays
R . . »
wiowesds AR N fumdeudusus deosuunsn 1éaati

string [J[] strArray = new string{2][]
{

new string[2]{"Hello","you"},

new string{3]{"How" "are","you?"},
X

-
Hie

string [1[] strAmay = {
new string[ 2] {"Hello™,"you"},
new string[3]{"How","are","you?"},

5
- + 1 - o . ge . PIO | o d’
woonde lithuaastainis1¥ousduuy Multi dimensional arrays fususdmmmeamudail

string [1[.] strArray = new string[2]{,}]

{

new string( }{ {"Hello","you"}, {"Hi","you"} },

new string{,1{{"How","I"} ,{"are","love"},{"you?","u"}}

5



Console. WrteLine{" {0} {t}
{2}" strArray{1][0,0]. ToString() strArray{1][1 ,0]. ToString() strArray[ 1){2,0}. ToString());

o g ' .
wan 13ves IsunsuiifiBudid *How are your" mierfiu

& o
ITIUT aumanamlumuuoanm

] » . » : ar »
mrunsal¥msusenfinFondigpihuuenaniitueglusu ffmunssmn1fam 18fsd
using System;

namespace ConsoleApplicationl

{

class Class]

{

{STAThread]

static void Main(string{] args)

¢
Console.WriteLine("Single-dimensional arrays");
int{] numArray = new intf3]{1,2,3};
foreach(int number in numArray)
Console. WriteLine{number.ToString()});
Console. WriteLine("-~—-—-——-");

Console. WriteLine("Multi-dimenstonal arrays");
Cansole. WriteLine("Method).");

int[,) intArray = new int]3,21{ {0,3},{1,4},{2,5} };
foreach(int number in intArray)

Console. WriteLine(number.ToString());

Console.WriteLine(™");

Console. WriteLine("Method2");

for(int i=0;i<=intArray.GetUpperBound(0);i++)
for(int j=0,j<=intArray.GetUpperBound(1)j++)
Console. WriteLine(imtArray[i,j]. ToString(});



Console. WriteLine("»———m—"):

Console. WriteLine{"Jagged arrays");

string [I[,} strArray = new string[2][,}

{

new string[,]{{"Hello"."you"},{"Hi","you"} },

new stringl.1{{"How","I"}{"are"."love"}.{"you?","you"}}
|3

foreach(string[.} arr in strArray)
foreach (string word in aff)

Console. WriteLine{word.ToString(});
Console.ReadLint();

H

}
yuan 1AR0ennRgf 231
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Single-dimensional arrays

Multi-dimensional arrays
Methodl.

ethod2

5]
3
1
4
2
5
M
a
3
1
4
2
5

Jagged arrays

311 2.31 usouuansdoyalususdnAaziuyeen

u

0w I o & 5 & '
Fmiumiuseuieidona luensdun iuantoSoulda lao1$35uuvouq 1don Foreez i

-] o ] ¥ ¥ o
wmilounuudedataunld

MsiBead U s

»
o o &

o [ = ar o ° ' o d
Fmsunsioeddudoyalueusfiusdmnsodiildheges Taviimssonldusea "Son veq

u
»

ARE Array A3

int[] numArray = new int[3]{3,1,2};
foreach(int number in numArray)

Console. WriteLine{number. ToString());

Console. WriteLine("-------- )
Array.Sort(numArray};

foreach(int number in numArray)
Consote. WriteLine(number. ToString(});
waR g 2.32
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e ¥ '
31 2.32 deyavzgaiSuanaesTiunedwsinda fesGunldwsen Sor

o &

[ [
uaves a1y dmmiedueusduuy Single dimensional arrays

- 4
msfiumdeyaluousd
o o 5/ ‘o o ) A
gmiumstumidoyaluousdiiusifey e §u "BinarySearch” ¥09AMA Array Tunsdumiarh

1519 03IN15 DDA AIAIDHIA LA

string[] strArray = new string[J{"Hi","Me","Hello"};
int result = Array.BinarySearch(strArray ,"Me");

Console. WriteLine{"Find at \"Me\" at index {0}",result);

wan IWeziiudagalh 2.33

ind at “"Me" at index 1

U7 2.33 Aumif1ia "Me" Nd Ui 1

o ~

| P o o w 4 . . .
naides famiioutumsea Sort ife 1 1dinmziuBus d1VY Single dimensional arrays

o 4 u,.v o/ 1 °_ W o ’
dmsudosvesensiiudsinnud lasudiuednd waunsahiuhidszged 1dauden 18

Wusthafiae

288  aalddtnunIovinlasly Web Service A28 Microsoft Visual C#NET
System requirement

1. Microsoft NET Framework 1.1

2. Microsoft Visual Studio. NET 2003

3. Microsoft Internet Information Service (LIS) 5.0
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¥

) w o o w ' o 4 w oo ar r
dmivuuewdngu Jegiiumsdelddnnnieslanueur lWdugidne Hiuawisan1dose
v
1 1 . ) T d 2 Qs hod
9IUAIY INT123 7M1 Microsoft NET Framework WU l8nszinvunarameanlddmsunis fu'ldg
' a * ' o (Y = o . o v A o '
vinlraueuninliinldtueguds uadmiviulmduendinduiu ndunareiniluidesfiviania
+ 1Y o = o o & A o ar ] ¢ ot o o
M52 UI192ABYIINTIVOU T 5uns uBINY Socket Fun BRI IMITUA NG Fednsy
- LN i - o M| ]
nawauiun lausolou I sunsufifuady Socket 18 Snvaiiofonlalsunsy Socket 1191
o ' o A 5 a o d - as  t
s fuda avuuldudq e 11465 wliu fienesdalns e Bnflifiuly 14 quadugeen
& o rg o o da & o LY w4 Py ﬂ 4 * o
milouin uadromaluladvesSumeImiuiundui ldiFesiinaoiuiosiwansald 18
d - o W o 1 - o w |
GunazIularduendindu1dvag uazannsonzq 001880 mswinduwes dmiuduiuds
Y ' ¢ &ﬂ T, S aV¥e w o w W ;
veyar1un1anesa 80 Fuiluneimvaduiuiruges i iddmiusudsdoyanguds 13N
o ' ¥ a - - Y o o d_Jda 4 o
#redveunifwasdnduzasy Fuiussliogdrofuiinuaaeslsiindae 1Usiind

“WSFileUpload” 413 “WSFileUpload App” 1519 Tal713n@ WSFileUpload fiufeu@ni
o Tysidnd WSFileUpload

o Lo o o o & s o

sy lusdndiiiueel Idadudumwe 3aeyde Mg “file_manager.asmx” d9Wdiuvasi
Fmdidwgesdadadivies Tansnsiimnionlfiuvade “Systemio” uoay
F o o ¥ 1 1 4

“System.Configuration” 218720 151999 1n1519e19uAu I vazeun1viedw19n 144

“Web.config”

]
ar e | 1

a9 d ° ' v o - - vad o o
!.‘illﬂui!ﬂ“u?'ll‘i'l'i]t"I'I'Iﬂ'l'iﬂ'l‘iil'luﬁ'l'liﬂ\!'[ﬂmﬁﬂiﬂ i%‘-uuﬂﬂi‘ljﬂﬁiﬂ'n'lﬂﬂﬂ‘lﬁuﬁﬁu
private string strBaseDirectory =ConfigurationSettings.AppSettings["FileSaveToLocation"]. ToString();

- . ! ar F o A o
Witmseausniie UploadFile Yusnzdevinisdeenaysian g 1§ wiouvisde Idduas

4 1 - ] r ) % '
JoyaWafienuniuludltiuse aildas FaezAusindy luiduyduiannsatiuiingl 1éniely

i3

:I-
iU

public bool UploadFile(string strUserName, string strPassword, string stcFileName, byte[] objFile, ref

string strReturn)

a - o as 1 Y a A& Yt o A

a5 strRetum A mSdifonufianarandn Ty ioufs I lnaueuniRanaraiieson
4 - ' i ri ' ved o

oz'ls nwlumseaiifezfinisasodaiwimves Idiuiindaanuie <« Datonse 1a A11TA

T leid1 Tl &

if (strBaseDirectory. EndsWith(@"\") == false)
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strBaseDirectory += @"\";

¥t T_a { o =

' 4 o 4 o - alf - o '
apanlueonly ny...catch Wuiszdhmsasasudnivesdldanouifianitiufinlndnse

if (strUserName !="username” && strPassword != "password")

throw new UnauthorizedAccessException();

aa ofd ® ' " A v 2 >
frfidninszuriinisasasasu Idamefidwmuedrlegefinie 1y Feez Touldieddu

o A Ql 1
“checkfolderexists” FMMTNAINAT

if (checkfolderexists(strBaseDirectory) == false)

throw new Exception("Base Folder does not exist and could not create."),

(-1 - o o 9 ra) J A = [ dad s o
M ludies sfanara Sudezdmsade s eguunaudedefiu TWandan wasAinivuiaves

Wdfdaun udrreufoudeyandidand Ul IndAadanSonls

objFileStrecam = File.Open(strBaseDirectory + strFileName, FileMode.Create, FileAccess. Write);
long IngLen = objFile Length;

objFileStream. Write(objFile, 0, ((int)lngLen));

objFileStream.Flush();

objFileStream.Close();

bolRctumStatus = true;
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A . o o o 4 o
Tudanveuiouly Finally furszdinsdaidnadeiunidan FusudousdnBluns et
o -y = 1 o ] a ] o
'lvlaumﬁqmﬁﬁ’JmNﬂ‘wmﬁ'lummmﬁmui’u’aynm'lﬂﬁ'ﬂaﬂmﬂé’ S lullasius ez Weawsadt

ar dd.- t o -
¢ 1sfu Il 1davsunindusininef vsSaniin

finally
{
if (objFileStream != nuil)
{
objFileStream.Close();
}
H

return bolReturnStatus;

o o ar . P A’ o ¥ v o o o o a8 4
Y1gfUARIATU checkfolderexists Fausaaflazimmimas avaeuii Idawes AvzvimstiuinWa

L] Q'r i r-] o J
g S lfiA s adediuundae
string[] sFolderSplit = sFolder.Split(new charl}{"\'}};

string sttFolder ="";

for (Int16 x = 0; x <= sFolderSplit.GetUpperBound(0) - 1; x++)

strFolder += sFolderSplit{x] + @"\";

if (Directory.Exists(strFolder) == false)



51

Directory.CreateDirectory(stcFolder);

retum true;

catch (Exception ex)

return false;

[ o ol - o et as P o A
dmiueidanltuims il IdaRvmafinzain 15w 198 “fileuploadexample.aspx.” furag 4

3 A 1 -l o ¥
duhnlumndenIrddesnsds Tmhadeqil

fileuploadexample.aspx |

l Browse, . I
Upload

31] Inld “fileuploadexample.aspx.

¢ e P - o P g <4 o 4 v
(W59 Button]_Click YuvimiiiGenlfize Samadaium dezimhniunsdd a1y Tae

FuAuEMIas i IadaumSe
if (Request.Files.Count > 0)

il I ddaur03ef Ivins de o uazfmvaves IMdudnlsemadaudseus Sludnmvuia

- £ s ar
doyaflan e 1dmivemdeya dd Tuiuls
oFileCollection = Request.Files;

oFile = oFileCollection[0];
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FileLen = oFile.ContentLength;

byte[] oFileByte = new byte[FileLen];

finswite Indidardees ts

sFileName = Path.GetFileName(oFile FileName);
TN s IWEE i 1 uE s oFileByte

oStream = oFile.InputStream;

oStream Read(oFileByte, 0, FileLen);

qathoiinsSonldiaes3a UploadFite

bolResult = oWS.UploadFile("username”, "password"”, sFileName, oFileByte, ref strReturm);
dmiudeuing ows vuduSunuauvesand file_manager s nlsznia3luneududsil
file_manager oWS = new file_manager();

Y

[} ar t: o t o v o 1 v ] s a
dm v W4 fileuploadexample.aspx Wuiduves TRandnqmiiiuzasy uareufive SuTasiindiiu

117 Id Web.confing Sumietuzasy Fsesitudusdmuanmues Inames138d
<appSettings>

<!-- Base¢ Directory where you want the uploaded files saved -->

<add key="FileSaveToLocation"” value="C:FiladUpload" />

</appSettings™>

=4

s ' an . - o
snaufinzlfgfenuenniiog “maxRequestlength” Y99 1M UA “hitpRuntime” Wu1s11F8mua
ol ) 2 - 1 v o ' P ’
vialdnaunsodsld Falndezegh 4 MB uatlisfimualdf 100 MB udmsfvzdslddvua
1 o o N

& ad o 4 4 ad o o o
100 MB uﬂﬁ'uuﬂ'uuaqnuﬂwuauqﬁﬂﬁ'ﬂuu:ﬁ l'l;"uﬁll’5011']7"]9\1[15]5@@!.‘1157]1'295 !.Lﬁz“nﬂ"lﬂ‘mﬂﬂ

[ d ad
ATTULITVOITTUULUALIGA

<httpRuntime maxReguestLength="102400" />
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st iuTilsSnnacoug Whine dlitles Lsdannnani IkAuensesnunfogalii

1 Addraes |47 hitp: flocaihastfw SFiaUpibad/Pleucitide: s, asix
- o ———_ - -

File Uploaded Successfisly

{ Nrowae. .

Uplond l

assl¥oindulaaduendindu

[+ L2} References
= i Wkt Rofersnced
: O we_upleadfic

Y App.config
L3l Apo.ico
[* 9 AssembbyIrfo.cs

Frormi.ce

J -] > -'
AlaHa Formi Yunt szstuiiivimveshbunaudaqlii

ample.aspx  fileuploadexanple. aspx.cs  Wab.cohfi H-mlatneﬂp]*] Ford b x '

2 Y | 4 o
{IBBA binFileSclect_Click Wuashimydlamiws¥uun iz uden Ind waidenied widofiszriun
[ J - ’
letl¥nouTnsa TextBox 31 TARAaL

private void binFileSelect_Click{object sender, System.EventArgs ¢)

if {dlgOpenFite.ShowDialog() != DialogResul.Cancel)

txtFile. Text = digOpenFile. FileName;

53
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»
(w1en bmUpload_Click WuvimifiSen18ussen doFileUploadViaWebService tRevin1sda Indlal
Fuafnnfinmistuesss

private void btnUpload Click{object sender, System.EventArgs ¢)

if (File.Exists{txtFile.Text) = false)

return;

FileInfo oFilelnfo = new System IO FileInfo{txtFile. Text};
doFileUptoadViaWebService(oFileinfo);

LB doFileUpload ViaWebService inihiflé n Mg A s udun 1 lufu ludanlsous lud rou
(a3 A. [ J 1]
Goniwes e UploadFile Sudumesiinmanfadousnd ows 1nnan file_manager Yuanniou

ws_uploadfile.file_manager objW$ = new ws_uploadfie.file_manager();

q'; ] ] ] . ¥ P Y '
91miuesufina e Configuration 11910 INE “app.config” ayéao Fusezierd e muié
1 & o 4 o o ]
Tlrzyed lulunS oumesd un vesnmd file_manager A30 ¥ iy IWAmedi luduniiausn
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Winuflu TS nasnad woaznoy Inatiulw
189 nouewnd-Biviiaed

FhgudazmanegiuluInsreuiames 1T umeien Wiz @ngnmunzanusaadagaun as
Wonddhufvaneiduoniinoogiummumsy Sagelides @l Aninmeosdfipns ns
duizandnmitszuulunuudu i WS Agnmsofutem SRghiuinsviomIediGen
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fpragma code
#include "ATB89S52.h"
#include <stdio.h>

sbit RST = P1"0;
sbit CLK = P1"1;
sbit IQ = P172;

sbit VSMC = P176;
sbit C_SW = P1~7;
sbit BUZZ = P1~5;

#define rx buffer size 20
fidefine tx buffer size 20

unsigned char per_id[14];

const unsigned char code atr[ ] :- {O0xA2, 0x13, 0xl0,
const unsigned char psci | = {0xFF, 0xFF, OxFF};
static bit SMC_Status;

static char rx_buffer[rx buffer sizel;

static char idata tx_buffer[tx_buffer size];

static unsigned char idata rx_index;

static unsigned char tx_index, tx max;

static bit send status;

static bit recv status;

vold serial isr{veid) interrupt 4 using 2
{ .
static unsigned char rx dat;
if(RI)
{
RI=0;
rx_dat = SBUF;
if (!recv _status)
{
if (rx dat == ':')
r¥_index = 3J;
else if (rx_dat =- '\r')'
recv_status - 1;
rx_buffer[rx_index++]= rx dat;
if (rx_index == rx buffer size)
rX_index 0;

t

1if£(TI)
{
TI=0;
if (send_status)
{
if({tx_index < tx max:

SBUF = tx buffer{tx index++];

else
send status - D;

}

void clr rx buffer(veid)

0x91}:



unsigned char i;
for (i=0;i<rx_buffer size;i++)
rx_buffer[i] = 0;
H

voitd clr per id(void)
{
unsigned char i;
for (i=0;i<13;i++)
per_id[i] = '0";
per id[13] = "\O';
1

void init (void)
{
C SW =1
RST =
CLK = 0;
Io = 1;
BUZZ = 1;
clr rx_buffer();
clr per_id{();
SMC_Status = 0;

0;

tx_max = 0;

tx index = 0;
rx:index = 0;
send status = 0;
recv_status = 0y

}

void serial_init (void)
{
PCON=PCON&(Ox7F';
SCON=0x52;
TMOD=0x20;
TH1=0xFD;
TR1=1;
EA=]1;
RI=0;
TIi=0;
ES=1;
}

void delay msec (unsigned int count)
{

unsigned char i;

while (count)

{
for (i=L;i<=228;i++);
count--;

}

void beep{void)

{
BUZZ = 0;
delay msec (250);
BUZZ = 1;



volid beep error(void)

{

H

BUZZ = 0;
delay msec (50);
BUZZ = 1;
delay_msec (50);
BUZZ = 0;
delay msec (50);
BUZZ = 1;

void smc_delay (void] '

{

}

unsigned char i;
i = 20;
while (i>Q) i--;

void smcstart (void)

{

}

CLK = 0;
IO = 1;
CLK = 1;
smc_delay {);
0 = 0;
smc_delay {):
CLK = 0;

smc_delay (};

veid smcstop (void) '

{

]

I0 = 0;
CLK = 1;
smc_delay {};
I0 = 1;
smc_delay ();
CLK = 0;

smc_delay (};

static bit smcchkatr (void)

{

unsigned char i,io_data,atr_buf[ij;

RST = 1;

smc_delay (}:

CLK = 1;

smc_delay ();

CLK = 0; )
sme delay (};

RST = 0;

smc_delay ();

io_data = 0O;
for (i=0;i<32:i++)
{

I0 = 1;
io_data »>= 1;
if (I0) lo_data |= 0x80; else io data &= Ox7f;

CLK = 1;



smc_delay (};

CLK = 0;
smc_delay ()
if {i%8 == 7)

{
atr_buf[i/8] = io data:
ic data = 0;

for (1 = 0; 1 < 4; i++)
if {atr buf{i] !'= atr[i?!) return 1;
return 0;

}

void smcwrbyte {unsigned char ic_data}
{
unsigned char i;
for (i=0;i<8;i++)
{
I0 = (io_data & Ox1) 2 1 : (;

CLK = 1;
smc_delay {();
CLK = 0;

smc_delay ();
io data >>= 1;

}

unsigned char smcrdbyte (void)
{
unsigned char i,ic_data;
io_data = 0;
for (i=0;1i<8;1i++)
{
10 = 1;
io_data >>= 1; '
if (IC) io_data |= 0xBO; else ilo_data &= Ox7f;
CLK = 1;
smc delay ();
CLK = 0;
smc_delay ()
}
return ({(io_data);

}

static bit smcread (unsigned char com, add, len)
{
unsigned char i;
smcstart () ;
smcwrbyte (com};
smcwrbyte (add);
smcwrbyte (0} ;
smcstop () :
for (1i=0;i<len;i++)
{ A)
if (C_SW)
per id[i} = smcrdbyte ();
else
return 1;



RST = 1;
smc_delay ();
RST = 0;

return 0;

}

void smcwrite (unsigned char com, add, dat)
{

smcstart ()

smcwrbyte (com);

smcwrbyte (add):

smcwrbyte (dat);

smcstop () ;

do |
CLK = 1;
smc_delay ();
CLK = 0Q;
smc_delay ();
I0 = 1;

} while (!I0};
t

unsigned char smcverpsc (unsigned char *pscbuf)
{
unsigned char mask, i;
mask = 1;
smcread (0x31,0,4);
if (per id[0]>0)
{
for (i=0;i<3;i++)
{
if (per_id[0] & mask) break;
mask <<= 1;
}
per_id[0] "= mask;
smcwrite (0x39,0,per id[0]
smcwrite (0x33,1,pscbuf0]
smcwrite (0x33,2,pscbuf[l]
smewrite (0x33, 3,pscbuf[2)
smcwrite (0x39,0,0xFF)};
smcread {0x31,0,4);

1

r

)
)i
)
)

r

!
mask = 0;
for (i=0;i<3;i++)
{
if ((per_id[0] & 0x01) =0) mask++;
per idf[Q] >>= 1;
}
return (mask):;

}

static bit write_id(void)
{
unsigned char i, addr, vdata;
for (i=0;i<13;i++)
{
addr = i+0x20; _
smcwrite (0x38, addr,per id[i]l);
vdata = per id[i]:;
smcread (0x30, addr,l);
if (per id[i] != wvdata)



return 1;
}
return 0O;

}

void send data(unsigned char send command)
{
if(!send status)

{

v

if (send command == 0}

tx_max = sprintf(tx_buffer,":0%s\r",per id);
else if(send_command = 1%

tx max = sprintf(tx_buffer,":1\r");
else

tx max = sprintf({tx buffer, ":9\r");
tx_index_= 0; -
send status = 1;
TI=1;

t

void get_command(void)
{
unsigned char 1i;
if{rx buffer[0] == ':' && rx buffer[rx index-1] == '\r'")
{
if(rx_buffer[l] == 'C")
{
if (smcread (0x30,90x22,13))
{
VSMC = 1;
send data(9);
beep errcr();

else
{
send data(0};
beep();
}
}
else if (rx buffer{l] =: '1")

{
i = smcverpsc (psc);
1f {i = Q)
{
for (i—0;i<i3;i++)
per id’i} = rx buffer([i+2];
if{write id{}} ‘

VEMC = 1;
send_data{9);
beep error();

send data{l);
beep ()



}

VSMC ~ 1;
beep errory;;

1

else beep error();

}

void process({void)

{

while (1)
{
if (C_SW)
{
if (!SMC_Status) ‘
{
SMC_Status 1;
VSMC = 0;
smc_delay (;;
if (smcchkatr ()
{
VSMC -~ 1;
beep erroxr();
}
else
{
if {'VSMC)
{
while (C_SW)
{
if(recvﬁstatus)
{
get command(};
' clr_rx_buffer():
rx_index = 0;
tx_index = 0;
recv_status = 0;
VSMC = 1;
}
}
}
}
VSMC = 1;
}
}
else
SMC Status = 0;
}
}
void main (void}

{
init ()
delay msec

serial_init

process(};

{300);
(),
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#pragma code
#include "ATB9S52.n"
#include <stdio.h>

sbit RO = PO"OQ;
sbhit Rl = PO*1;

shit R2 = P0"2;
sbit R3 = P0"3;
shit CO = PO"4;
sbit Cl1 = P0~5;

sbit C2 = P0"6;

sbit RST = P170;
sbit CLK = P1°1;
sbit IO = P172;

sbit BUZZ = P1*5;
sbit C SW = P1~7;
sbit VSMC = P1%6;

sbit Ck _SW =p2~0;
sbit Cancel SW =p2~1;
sbit Enter SW =P2"2;
sbit Disp EN = P2"4;
sbit Disp Lt = P2°5;
sbit Disp CLK = P2"6;
sbit Disp Si = P2"7;

sbit Led_Statusl = P374;
sbit Led Status? P375;
sbit Led_Status3 P3~6;

#define rx buffer size 5
#define tx buffer size 25

const unsigned char Disp [] =
{ Ox3F, 0Ox06, 0Ox5B, Ox4F, 0x66, Dx6D, O0x7D, 0x07, Ox7F, Ox6F };
unsigned char Disp Show(3]:
unsigned char per id[14]; v
const unsigned char code atr([] = (0xA2, 0x13, 0x10, 0x91};

static unsigned char n_digit;

static char rz_buffer(rx buffer size!;
static char idata tx_buffer[tx buffer sizel;
static unsigned char idata rx_index;

static unsigned char tx index, tx max;
static bit send_status;

static bit recv status;

static bit SMC_Status;

void serial isr(veid) interrupt 4 uusing 2
{

static unsigned char rx_dat;

1f(RI)
{
RI=0;
rx_dat = SBUF;
if (!recv_status) v

{

if {rx_dat == ":")



rXx_index ~ 0;
else if (rx dat == "\r'j
recv_status = 1;
rx_buffer[rx_index++]x rx_dat;
if (rx_index - r® buffer size)
rx_index = §;

}

if(TI)
{
TI=0;
if(send status)
{
if(tx index < tx max)
SBUF = txPEuffer[tx_index++];
else
send_status = 0;

}

void clr_rx buffer(void)
{
unsigned char 1i;
for (izO;i(rx_buffer*size;i++}
rx buffer([i] = 0;

}

void clr per id(void)
{
unsigned char i;
for (i=0;i<13;i++)
per_id[i] = '0';
per_id[13] = '\0';
}

void init (void)
{
Ok_SW = 1;
Cancel SW = 1;
Enter SW = 1;
Led_Statusl
Led Status2 =
Led Status3 =
C sWw=1;
R8T = 0;
CLK = 0;
IO = 1;
BUZZ = 1;
clr rx buffer();
clr per id();
SMC_Status = 0;
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tx max = 0;

tx index = 0;
rx_index = 0;
send_status = 0;
recv_status = 0;

1

void serial init (veid)



PCON=PCON&QOx/F;
SCON=0x52;
TMOD=0x20;
TH1=0xFD;
TR1=1;
EA=1;
RI=0;
TI=0;
ES=1;

}

void delay (void)

{
unsigned char i;
i = 20;
while (i>0) i--;

}

void delay msec {unsigned int count)
{

unsigned char i;

while (count)

{
for (i=1;1i<=228;1i++);
count--;

}

void beep{void)

{ v

BUZZ = 0O;
delay msec (250);
BUZZ = 1;

}

void beep error(void)
{

BUZZ = G;
delay msec (50);
BUZZ = 1;
delay msec (50);
BUZZ = 0;
delay msec (50);
BUZZ = 1;

1

void Disp Shift (unsigned char Seg Data)
{

unsigned char i;

Disp_Si = 0;

Disp Lt = 0;

Disp CLK = 0;

for {(i=0; 1 < B; 144}
{
Disp_Si = (Seg Data & 0OxB0} 2 1 : 0;
Disp_CLK = 1;
delay ():
Disp_ CLK 0;
Disp Si = 0;



delay ();
Seg_Data <<= 1;
}
Disp Lt = 1;
delay ();
Disp Lt = 0;
}

void Clr_Disp ({void)

{
Disp Shift (0x00);
Disp Shift (0x00);
Disp Shift (0x00);

}

unsigned char read key (void)
{
PO=0x0f;

Cc2=1;
Cl=1;
C0=0;

if (RO == Q)

{
delay msec (50};
while (R0==0j;
return '1’;

}

if (R1 == 0}

{
delay msec (50);
while (R1==0);
return '4‘';

delay msec (50);
while (R2==0);
return '7°';

}

if (R3 == ()

{
delay_msec (50);
while (R3==0);
return '*';

}

C2=1;

Cco0=1;

Cl=0;

if (RO == 0)

{
delay msec (50);
while (R0==0);
return '2°;

}

if (Rl == 0)

{
delay msec (50);
while (R1==0);



return '5';

}

if (R2 == 0)

{
delay msec (50);
while (R2==0);
return '8';

}

if (R3 == 0)

{
delay msec {50);
while (R3==0);
return '0';

}

C0=1;

Cl=1;

C2=0;

if (RO == 0}

{
delay msec (50};
while (RO==0});
return '3';

}

if (R1 == 0)

{
delay msec (50);
while (R1==0);
return '6';

}

if (R2 == Q)

{
delay msec (50);
while [(R2==0);
return '9';

)

if (R3 == 0)

delay msec {50};
while (R3==0};
return '#';

}

return 0;

}

static bit read sw (unsigned char sw)
{
if (sw == 1 && !Enter SW}
{
delay msec (20);
while (Enter_ SW==0):
return 1;
}
if (sw == 2 && !Ck_SW)
{
delay msec (20);
while (Ok SW==0});
return 2;
}
if {(sw == 3 && !Cancel 3SW)
{
delay msec (20);



while {Cancel SW==0);
return 3;

'

return 9;

}

void smcstart (void)

{
CLK
IC
CLK
delay
IcC =
delay
CLK =
delay
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}

void smcstop (void)
{

10 =
CLK =
delay
I0 =
delay
CLK =
delay

P = R =)
e

— e s wy

}

static bit smcchkatr (void)
{
unsigned char i,io_data,atr_buf 4];

RST =
delay
CLK =
delay
CLK =
delay
RST =
delay
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io_data = 0;
for {(i—=0;1i<32;1i++)
{
I0 = 1;
ic data >>= 1;
if (IO} io_data |= 0x80; else jo_data &= 0x7f;
CLK = 1;
delay (}:
CLK = 0;
delay ()
if (i%8 == T)
{
atr_buf[i/8] = io_data;
io_data = 0;

for (i = 0; 1 < 4; i++)
if (atr buf[i] != atrii]} return 1;



return 0;

1

void smcwrbyte (unsigned char ic data)
{ _
unsigned char i;
for (i=0C;i<8;i++)
{
I0 = (io data & Oxl1) 2?2 1 : ;
CLK = 1;
delay ();
CLK = 0;
delay ():
io_data >»>= 1;

}

unsigned char smcrdbyte (void)
{
unsigned char i,io_data;
io data = 0;
for (i=0;i<B;i++)
{
10 = 1;
io_data >>= 1;

if (I0) io _data |= 0x80; else io data &= Ox7f;

CLK = 1;
delay {();
CLK = 0;
delay (};

)

return (ic data);

)

static kit smcread (unsigned char com, add, len)
{

unsigned char i;

smcstart ()

smcwrbyte (com);

smcwrbyte (add);

smcwrbyte (0);

smcstop ()

for (i=0C;i<len;i++)

{

if (C_SW)
per_id[i] = swmcrdbyte ();
else
return 1;
}
RST = 1;
delay ();
RST = 0;
return 0; N

H

static bit get response (void)
{
if{rx_buffer[0] == ':' && rx_buffer[rx_index-1]
{
if{rx buffer[l] == '0"')
{

f\rl)



beep error(); )
return 0;

}

else if {(rx buffer[l] —— '1")
{
beep():
return 1;
}
}
return 9;

void send data(unsigned char send command)
{
if(!send status)

{

if(send command == 0}
tx_max = sprintf(tx buffer,":0%s\r", per_id);
else if(send command == 1 .

tx max = sprintf{tx buffer, ":1%s%s\r",Disp Show,
per_id); B
tx_index = 0;
send_status = 1;
TI=1;
)
while{!recv_status)
{
1f(!C_SwW)
{
VSMC = 1;
break;
}
}
if(!get response())
{
VSMC = 1;
beep error{);:
} .
else
beep ()
recv_status = 0;
clr rx buffer();

}

void process(void)
{

unsigned char Disp_Temp;//, i 0;

Disp_EN = 1;
Clr _Disp ();
delay ()

Disp EN = 0;

while (1)
{
Disp_Show(0] = ' *;
Disp_Show([1] = ' '; N
Disp_sShow([2] = ' ';

n_digit = 3;
if (C_SW)



if(!SMC_Status)
{
SMC Status - 1;
VSMC = 0;

delay (); :
if {smcchkatr ())
{
VSMC - 1;
beep error();

else

if (smcread (0x30,0x20,13)3
{
VSMC = 1;
beep error();
}
else
send_data{0);
if (' VEMC!
{
Led Statusl = 1;
while (C_SW;}
{ v
if (!Led Status2)

{
Disp Temp =
read_key(});
if (Disp Temp !=0 &&
n_digit > 0)
{
Disp Show[0]

Disp_Show[1];
Disp Show(1]

Disp Show([2]:

1

Disp_Show(2)
Disp_Temp;

Disp Shift (Disp[Disp Temp - 0x30]);

n digit--;

}

v if(read sw(l) &&
n digit < 3)

{
Led_Status2 = 1;
beep(}:

else

if(read sw{2))

{
send data(l);
if{!vsMC)
{

Led_Statusd = 1;
VSMC = 1;



break;

}

}

if{read sw{3))

{
VSMC = 1;
beep();
break;

}
}
if ('C_SwW)
beep _error{);

VSMC = 1;
}
Clx_Disp (}:

else

SMC Status = 0
Led Statusl = C;
Led_Statusz
Led Status3

-

I
<O

~.

}

volid main (void)
{ v

init():
delay msec (300);
serial init ();

process|();



Features

« Compatible with MCS5-51* Products

+ BK Bytes of In-System Programmable (ISP) Flash Memory
— Endurance: 1000 Write/Erase Cycles

4.0V to 5.5V Operating Range

Fully Static Operation: 0 Hz to 33 MHz

Three-leval Program Memory Lock

256 x 8-bit Internal RAM

32 Programmable VO Lines

Three 16-bit Timer/Counters

Eight interrupt Sources

Full Duplex UART Sertal Channe!

Low-power Idls and Power-down Modes

Interrupt Recovery from Power-down Mode

Watchdog Timer

Duat Data Pointer

Power-off Flag

Description

The AT89552 is a low-power, high-parformance CMOS 8-bit microcontroller with 8K
bytes of in-system pregrammable Flash memory. The device is manufactured using
Atme!'s high-density nonvolatile memory technology and is compatible with the indus-
try-standard 80C51 instruction set and pinout. The on-chip Flash allows the program
memory to be reprogrammed in-system or by a conventional nonvolatile memory pro-
grammer. By combining a versatile 8-bit CPU with in-system programmable Flash on
a monalithic chip, the Atmel AT89S52 is a powerful microcontroller which provides a
highly-fiexible and cost-effective solution to many embedded control applications.

The AT89S52 provides the following standard features: 8K bytes of Flash, 256 bytes
of RAM, 32 IO lines, Watchdog timer, two data pointers, three 16-bit timer/counters, a
six-vector two-level interrupt architecture, a full duplex serial part, on-chip oscillator,
and clock circuitry. In addition, the AT89352 is designed with static logic for operation
down to zero frequency and supports two software selectabis power saving modes.
The Idie Mode stops the CPU while allowing the RAM, timer/counters, senal port, and
interrupt system to continue functioning. The Power-down mode saves the RAM con-
tents but freezes the oscillator, disabling all other chip functions until the next interrupt
or hardware reset.
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Pin Description

vCC
Supply voltage.

GND
Ground.

Port 0

Port 0 is an 8-bit open drain bidirectional IO port. As an
output port, each pin can sink eight TTL inputs. When 1s
are written to port 0 pins, the pins can be used as high-
impedance inputs.

Port C can also be configured to be the multiplexed low-
order address/data bus during accesses io external
program and data memory. In this mode, P0G hes intemal
pullups.

Port 0 elso receives the code bytes during Flash program-
ming and outputs the code bytes during program verifica-
tion. Externa! pullups are required during program
verification.

Port 1

Port 1 is an 8-bit bidirectional I/O port with intemal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s ara written to Port 1 pins, they are pulled high by
the internat pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current {,, ) because of the internal puliups.

In addition, P1.0 and P1.1 can be configured to be the
timer/counter 2 externat count input (P1.0/T2) and the
timer/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

P1.0 T2 (external count input to Timer/Counter 2),
clock-out

P1.1 T2EX (Timer'Counter 2 capture/reload trigger
and direction control)

P1.5 MOSI {usad for In-System Programiming)

P1.6 MISO (used for In-System Programming)

P1.7 SCK {used for In-System Programming)

Port 2

Port 2 is an 8-bit bidirectional /O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins, they are puiled high by
the intemal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (1, ) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
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external data memory that use 16-hit addresses (MOVX @
DPTR). In this application, Port 2 uses strong internal pul-
lups when emitting 1s. During accesses to external data
memory that use 8-bit addresses (MOVX @ R}), Port 2
emits the contents of the P2 Special Function Register,

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

Port 3

Port 3 is an 8-bit bidirectional IO port with internal puitups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are writlen to Port 3 pins, thay are pulied high by
the intemal puliups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled tow will source
current (I, ) because of the pullups.

Port 3 elso serves the functions of various special features
of the AT89552, es shown in the following table.

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

Port Pin Alternate Functions

P3.0 RXD (serist input port)

P3.1 TXD (serial output port)
*P3.2 JNTD (external interrupt 0)

P3.3 INTT (external interrupt 1)

P34 TO (timer 0 external input)

P3.5 T1 (timer 1 enternal input)

P36 WR (extemal 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 osciliator periods after the Watchdog times out.
The DISRTO bit in SFR AUXR (address 8EH) can be used
to disable this feature. In the default state of bit DISRTO,
the RESET HIGH out feature is enabled.

ALE/PROG

Address Latch Enable (ALE) is an output pulse for latching
the low byte of the address during accesses to external
memory. This pin is also the program puise input (PROG)
during Flash programming.

In normal operation, ALE is emitted at a constant rate of
1/6 the oscillator frequency and may be used for extemnal
timing or clocking purposes. Note, however, that one
ALE puise is skipped during each access to extemnat data
mamaory.

If desired, ALE operation can be disabled by setting bit 0 of
SFR location 8EH. With the bit set, ALE is active only dur-
ing a MOVX or MOVC instruction. Otherwise, the pin is
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Special Function Registers

A map of the on-chip memory area called the Special Func-
tion Register (SFR) space is shown in Table 1.

Nota that not all of the addresses are occupied, and unoc-
cupied addresses may not be implemented on the chip.
Read accesses to these addresses will in general retumn
random data, and write accesses will have an indetermi-
nate effect.

User software should not write 1s to these unlisted loca-
tions, since they may be used in future products to invoke

new features. In that case, the raset or inactive values of
the new bits will atways be 0.

Timer 2 Registers: Control and status bits are contained in
registers T2CON (shown in Table 2) and T2MOD (shown in
Table 3) for Timer 2. The register pair (RCAP2H, RCAP2L)
are the Capture/Reload registers for Timer 2 in 16-bit cap-
ture mode or 16-bit auto-reload mode.

interrupt Registers: The individual interrupt enable bits
2re in the 1E register. Two priorities can be set for each of

the six interrupt sources in the IP register.

Table 2. T2CON - Timer/Counter 2 Control Register

T2CON Address = 0C8H

Reset Value = 0000 00008

Bit Addressable
Bit TF2 EXF2 RCLK TCLK  EXEN2 TR2 ciT2 CP/RL(2
7 6 5 TR 2 1 0

Symbol | Function

TF2 Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2 will not be set when either RCLK = 1
orTCLK =1.

EXF2 Timer 2 external flag set when either a capture or reload is caused by a negative transition on T2EX and EXEN2 = 1.
When Timer 2 interrupt is enabled, EXF2 = 1 will causa tha CPU to vector to the Timer 2 interrupt routine. EXF2 must be
cleared by software. EXF2 does not cause an interrupt in up/down counter mode (DCEN = 1),

RCLK Recoive clock enable. When set, causes the serial port to use Timer 2 ovarflow pulses for its receive clock in serial port
Modes 1 and 3. RCLK = 0 causes Timer 1 overflow to be used for the receive clock.

TCLK Transmit clock enable. When sel, causes the sarial port to use Timear 2 ovarflow pulses for its transmit clock in serial port
Modes 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock.

EXEN2 | Timer 2 external enable. When sat, allows a capture or reload to occur as a result of a negative transition on T2EX if Timer
2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to ignore events at T2ZEX.

TR2 Start/Stop control for Timer 2. TR2 = 1 starts the timer.

CiT2 Timer or counter select for Timar 2. C/T2 = 0 for timer function. C/T2 = 1 for external event counter (falling exige triggered).

CP/RLZ | Capture/Reload select. CP/RLZ = 1 causes captures to occur on negative transitions at T2EX if EXEN2 = 1. CPRLI2 =0
causes automatic reloads to occur when Timer 2 overflows or negative transitions occur at T2EX when EXEN2 = 1. When
elther RCLK or TCLK = 1, this bit is ighored and the timer is forced to auto-reload on Timer 2 overfiow.

ATEOS52
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Table 3a. AUXR: Auxiliary Register

AUXR Address = 8EH
Not 8it Addressable

Resat Value = XXX00XX0B

WDIDLE

DISRTO DISALE

Bit 7

0

Reserved for future expansion
Disable/Enable ALE

DISALE
0

1
Disable/Enable Reset out
DISRTO
0

1
Disabls/Enable WDT in IDLE mode
WOIDLE
0

1

DISALE
Operating Mode

DISRTO

Resst pin is input only
WDIDLE

WODIT continues to count in IDLE modea
WODT halts counting in IDLE mode

ALE is emitted st a constent rate of 1/6 the osclliator frequency
ALE is active only during 8 MOVX or MOVC instruction

Reset pin is driven High after WDT times out

Dual Data Pointer Registers: To facilitate accessing both
internal and external data memory, two banks of 16-bit
Data Pointer Registers are provided: DP0 at SFR addrass
locations 82H-83H and DP1 at 84H-85H. Bit DPS = 0
in SFR AUXR1 selects DPO and DPS = 1 selects DP1.
The user should always initialize the DPS bit to the

Table 3b. AUXR1: Auxiliary Register 1

appropriate value before accessing the respective Data
Pointer Register.

Power Off Flag: The Power Off Flag (POF) is located at bit
4 (PCON.4) in the PCON SFR. POF is set to “1” during
power up. 1t can be set and rest under software control and
is not affected by reset.

AUXR1 Address = A2H
Not Bit Addressable

Reset Value = X0000{(CX0B

DPS

7

Bit

Reserved for future expansion
Data Pointer Register Select
DPS
0

1

DPS

Salecis DPTR Registors DPOL, DPOH
Selects DPTR Registers DP1L, DP1H

Ak
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Watchdog Timer
(One-time Enabled with Reset-out)

Tha WDT is intended es a recovery method in situations
where the CPU may be subjected to sofiware upsets. The
WOT consists of a 13-bit counter and the Watchdog Timer
Reset (WDTRST) SFR. The WDT is defaulted to disable
from exiting reset. To enable the WDT, a user must write
01EH and 0E1H in sequence to the WDTRST register
(SFR location 0AGH). When the WDT is enabled, it will
increment every machine cycle while the oscillator is run-
ning. The WDT timecut period is dependent on the external
cltock frequency. There is no way to disable the WDT
axcept through reset (either hardware reset or WDT over-
flow reset). When WDT overflows, it will dnve an output
RESET HIGH pulse at the RST pin.

Using the WDT

To enable the WDT, a user must write 01EH and OE1H in
sequence to the WDTRST register (SFR location 0AGH).
When the WDT is enabled, the user needs to service it by
writing 01EH and OE1H to WDTRST to avoid a WDT over-
flow. The 13-bit counter overflows when it reaches 8191
{1FFFH), and this will reset the device. When the WDT is
enabled, it will increment every machine cycle while the
oscillator is running. This means the user must reset the
WDT at least every 8191 machine cycles. To reset the
WDT the user must write 01EH and OE1H to WDTRST.
WDTRST is a write-only register. The WDT counter cannot
be read or written. When WDT overflows, it wili generate an
output RESET pulse at the RST pin. The RESET pulse
duration is 96xTOSC, where TOSC=1/FOSC. To make the
best use of the WDT, it should be serviced in those sec-
tions of code that will periodically be executed within the
time required to prevent a WDT reset.

WDT During Power-down and Idle

In Power-down mode the oscillator stops, which means the
WDT also stops. While in Power-down mode, the user
does not need to service the WDT. There are two methods
of exiting Power-down mode: by a hardware reset or via a
level-activated extenal interrupt which is enabled prior to
entering Power-down mode. When Power-down is exited
with hardware reset, servicing the WDT should occur as it
normally does whenever the AT89S52 is reset. Exiting
Power-down with an interrupt is significantly different. The
interrupt is held low long enough for the oscillator to stabi-
lize. When the interrupt is brought high, the interrupt is
serviced. To prevent the WDT from resetting the device
while the interrupt pin is held low, the WDT is not started
until the interrupt is pulled high. It is suggested that the
WDT be reset during the interrupt service for the interrupt
usead to exit Power-down mode.

To ensure that the WDT does not overflow within a few
.ttates of exiting Power-down, it is bast to reset the WDT
just before entering Powar-down mode.

Before going into the IDLE mode, the WDIDLE bit in SFR
AUXR is used to determine whether the WDT continues to
count if enabled. The WDT keeps counting during IDLE
{(WDIDLE bit = 0) as the default state. To prevent the WDT
from resetting the AT89552 while in IDLE mode, the user
ghould always set up a timer that will periodically exit IDLE,
servica the WDT, end reenter IDLE mode.

With WDIDLE bit enabled, the WDT will stop to count in
IDLE mode and resumes the count upon exit from IDLE.

UART

The UART in the AT89S52 operates the same way as the
UART in the AT89C51 and AT89C52. For further informa-
tion on the UART operation, refer to the ATMEL Web site
{http://www.atmel.com). From the home page, select ‘Prod-
ucts’, then "8051-Architecture Flash Microcontroller, then
‘Product Overview'.

Timer 0 and 1

Timer 0 and Timer 1 in the AT89852 operate the same way
as Timer 0 and Timer 1 in the AT89C51 and AT89C52. For
further informetion on the timers’ operation, refer to the
ATMEL Web site (http://www.atmel.com). From the home
pege, select 'Products’, then '8051-Architecture Flash
Microcontroller’, then ‘Product Overview’.

Timer 2

Timer 2 is a 16-bit Timer/Counter that can operate as either
a timer or an event counter. The type of operation is
selected by bit C/T2 in the SFR T2CON (shown in Table 2).
Timer 2 has three operating modes: capture, auto-reload
(up or down counting), and baud rate generator. The
modes are selected by bits in T2CON, as shown in Table 3.
Timer 2 consists of two 8-bit registers, TH2 and TL2. In the
Timer function, the TL2 register is incremented every
machine cycle. Since a machine cycle consists of 12 oscil-
lator periods, the count rate is 1/12 of the oscillator
frequency.

Tebie 3. Timer 2 Operating Modes

RCLK+TCLK | CPRLZ | TR2 | MODE
0 0 1 16-bit Avto-reload
0 1 1 16-hit Capture
1 X 1 Baud Rate Generstor
X X 0 (off)
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In the Counter function, the register is incremented in
response to a 1-to-0 transition at its corresponding external
input pin, T2. In this function, the external input is sampled
during S5P2 of every machine cycle. When the samples
show a high in one cycle and a low in the next cycle, the
count is incremented. The new count value appears in the
register during S3P1 of the cycle following the one in which
the transition was detected. Since two machine cycles (24
oscillator periods) are required to recognize a 1-to-0 transi-
tion, the maximum count rate is 1/24 of the oscillator fre-
quency. To ensure that a given level is sampled at least
once before it changes, the level should be held for at least
one full machine cycle.

Capture Mode

In the capture mode, two options are selected by bit
EXEN2 in T2CON. if EXEN2 = 0, Timer 2 is a 16-bit timer
or counter which upon overflow sets bit TF2 in T2CON.

Figure 5. Timer in Capture Mode

This bit can then be used to generate an interrupt. If
EXEN2 = 1, Timer 2 performs the same operation, but a 1-
to-0 transition at external input T2EX also causes the
current value in TH2 and TL2 to be captured into RCAP2H
and RCAP2L, respectively. In addition, the transition at
T2EX causes bit EXF2 in T2CON to be set. The EXF2 bit,
like TF2, can generate an interrupt. The capture mode is
iustrated in Figure 5.

Auto-reload (Up or Down Counter)

Timer 2 can be programmed to count up or down when
configured in its 16-bit auto-reload mode. This feature is
invoked by the DCEN (Down Counter Enable) bit located in
the SFR T2MOD (see Table 4). Upon reset, the DCEN bit
is set to 0 so that timer 2 will default to count up. When
DCEN is set, Timer 2 can count up or down, depending on
the value of the T2EX pin.

osc 12 _
cT2 =0
—oﬂ/o——-—.*_»{ TH2 w2 | 2 |-
I CONTROL OVERFLOW
0 f T2 = 1 TR2 rm/
T2 PIN CAPTURE | |
RCAP2H | RCAP2L
TRANSITION
TIMER 2
DETECTOR MER 2
TEX PN [ }— % —0 0 f- A — B2

Figure 6 shows Timer 2 automatically counting up when
DCEN-=0. In this mode, two options are selected by bit
EXEN2 in T2CON. If EXENZ2 = 0, Timer 2 counts up to
OFFFFH and then sets the TF2 bit upon overflow. The
overflow also causes the timer registers to be reloaded with
the 16-bit value in RCAP2H and RCAP2L. The values in
Timer in Capture ModeRCAP2H and RCAP2L are preset
by software. If EXEN2 = 1, a 16-bit reload can be triggered
@ither by an overflow or by a 1-to-0 transition at external
input T2EX. This transition also sats the EXF2 bit. Both the
TF2 and EXF2 bits can generate an interrupt if enabled.

Setting the DCEN bit enables Timer 2 to count up or down,
as shown in Figure 6. In this mode, the T2EX pin controls

10

|  CONTROL
EN2

the direction of the count. A logic 1 at T2EX makes Timer 2
count up. The timer will overflow at OFFFFH and set the
TF2 bit. This overflow aiso causes the 16-bit value in
RCAP2H and RCAP2L to be reloaded into the timer regis-
ters, TH2 and TL.2, respectively.

A logic 0 at T2EX makes Timer 2 count down. The timer
underflows when TH2 and TL2 equal the values stored in
RCAP2H and RCAP2L. The underflow sets the TF2 bit and
causes OFFFFH to be reloaded into the timer registers.

The EXF2 bit toggtes whenever Timer 2 overflows or

underflows and can be used as a 17th bit of resolution. In
this operating mode, EXF2 does not flag an interrupt.

AT 8O0S 52 v s




Programmable Clock Out

A 50% duty cycle clock can be programmed to coma out on
P1.0, as shown in Figure 9. This pin, besides being a regu-
lar I/0 pin, has two alternate functions. It can be pro-
grammed to input the external clock for Timer/Counter 2 or
to output a 50% duty cycle clock ranging from 61 Hz to 4
MHz at a 16 MHz operating fraquency.

To configure the Timer/Counter 2 as a clock generator, bit
C/T2 (T2CON.1) must be cleared and bit T20E (T2MOD.1)
must be get. Bit TR2 (T2CON.2) starte and stops the timer.

The clock-out frequency depends on the oscillator fre-
quency and the reload value of Timer 2 capture registers
(RCAP2H, RCAP2L), as shown in the following equation.

ATTED

Table 5. Interrupt Enable (IE) Register

(MSB)

(LSB)

CHE

|ev2 [es [em ]Ex1lerolexo|

Enabla Bit = 1 enables the interrupt.
Enable Bt = 0 disables the interrupt.

Clock-Out Frequency =

In the clock-out mode, Timer 2 roll-overs wilt not generate
an interrupt. This behavior is similar to when Timer 2 is
used as a baud-rate generator, It is possible to use Timer 2
as a baud-rate generator and a clock generator simulta-
neously. Note, however, that the baud-rate and clock-out
frequencies cannot be determined independently from one
another since they both use RCAP2H and RCAP2L.

Interrupts

The AT89S52 has a total of six interrupt vectors: two exter-
nal interrupts (INTO and INT1), three timer interrupts (Tim-
ers 0, 1, and 2), and the serial port interrupt. These
interrupts are ail shown in Figure 10.

Each of these interrupt sources can be individually enabled
or disabled by setting or clearing a bit in Special Function
Register IE. IE also contains a global disable bit, EA, which
disables all interrupts at once.

Note that Table 5 shows that bit position IE.6 is unimple-
mented. In the AT89S552, bit position IE.5 is also unimple-
mented. User software should not write 1s to these bit
positions, since they may be used in future AT89 products.

Timer 2 interrupt is generated by the logical OR of bits TF2
and EXF2 in register T2CON. Neither of these flags is
cleared by hardware when the service routine is vectored
to. in fact, the service routine may have to determine
whether it was TF2 or EXF2 that generated the interrupt,
and that bit will have to be cleared in software.

The Timer 0 and Timer 1 flags, TFQ and TF1, are set at
S5P2 of the cycle in which the timers overflow. The values
are then polled by the circuitry in the next cycle. Howevaer,
the Timer 2 flag, TF2, is set at 52P2 and is polled in the
same cycle in which the timer overflows,

Symbol Posltion Function

EA IE.7 Disables all interrupts. If EA =0,
no interrupt is acknowledged. If
EA = 1, each interrupt source is
individually enabled or disabled
by setting or clearing its enable

Oscillator Frequency bit.
4 x [65536-(RCAP2H,RCAP2L)] - IE.6 Reserved.

‘ET2 IES Timer 2 interrupt enable bit.

ES IE.4 Serial Port interrupt enabie bit.

ET1 IE.3 Timer 1 interrupt enable bit.

Ex1 IE.2 External interrupt 1 enable bit.

ETO IE.1 Timer 0 interrupt enable bit.

EX0 IE.0 External interrupt 0 enable bit.

User software should never write 1s to unimplemented bits,
because they may be used in future AT89 products,

Figure 10. Interrupt Sources

TFO *

TF1 >
] >
Rl
o y—
EXF2
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Oscillator Characteristics

XTAL1 and XTAL2 are the input and output, respectively,
of an inverting amplifier that can be configured for use as
en on-chip oscillator, as shown in Figure 11. Either a quartz
crystal or ceramic resonator may be used. To drive the
device from an external clock source, XTALZ2 should be left
unconnected while XTAL1 is driven, as shown in Figure 12.
There are no requirements on the duty cycle of the extemnal
clock signal, since the input to the internal clocking circuitry
is through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
observed.

Idle Mode

In idle mode, the CPU puts itself to sleep while all the on-
chip peripherals remain active. The mode is invoked by
software. The content of the on-chip RAM and all the spe-
cial functions registers remain unchanged during this
mode. The idie mode can be terminated by any enabled
interrupt or by a hardware reset.

Note that when idle mode is terminated by a hardware
reset, the device normally resumes program execution
from where it left off, up to two machine cycles before the
internal resat algorithm takes control. On-chip hardware
inhibits access to intemal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when idle mode is termi-
nated by a reset, the instruction following the one that
invokes idle rmode should not write to a port pin or to exter-
nal memory.

Power-down Mode

In the Power-down mode, the oscillator is stopped, and the
instruction that invokes Power-down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the Power-down mode is termi-
nated. Exit from Power-down mode can be initiated either
by a hardware reset or by en enabled extemal interrupt.
Resat redefines the SFRs but does not change the on-chip
RAM. The reset should not be activated before Ve is
rastored to its normal operating level and must be held

active long enough to allow the oscillator to restart
end stabilize.

Figure 11. Oscillator Connections

c2

I—T XTAL2

]

Cct

XTAL1

GND

|||]

Note: C1,C2 =30 pF £10 pF for Crystals

= 40 pF + 10 pF for Ceramic Resonators
Figure 12. External Clock Drive Configuration

NC XTALZ2

EXTERNAL
OSCILLATOR
SIGNAL

XTAL1

GND

-

Table 6. Status of External Pins During Idle and Power-down Modes

ALE

Mode Program Memory

PSEN PORT1

idle internal

Data Data Data Data

Idle External

Float Address Data

Power-down Internal

Data Data Data Data

Q0O | == | =

External

Power-down

CLO | =2f=

Float Data Data Data

ME} '
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Program Memory Lock Bits

The AT89S552 has three lock bits that can be left unpro-
grammed (U) or can be programmad (P) to obtain the addi-
tional features listed in the following table.

Table 7. Lock Bit Protection Modes

Program Lock Bits
LBY1 LB2 LB3 | Protection Type
1 u u U No program lock featuras
2 P u u MOVC instructions executed
from external program
mamory are disabled from
fotching code bytes from

internal memory, EA is
sampled and latched on reset,
and further programming of
the Flash memory is disabled

Same as mode 2, but verify ts
also disabled

Same as mode 3, but external
execution is atso disabled

When lock bit 1 is programmed, the logic tevel at the EA pin
is sampted and latched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value and holds that value until reset is activated. The
fatched value of EA must agree with the current logic level
gt that pin in order for the device to function properly.

Programming the Flash - Parallel Mode
The AT89552 is shipped with the on-chip Flash memory
array ready to be programmed. The programming interface
needs a high-voltage (12-volt) program enable signal and
is compatible with conventional third-party Flash or
EPROM programmers.

The AT89S52 code memory array is programmed byts-by-
byte.

Programming Algorithm: Before programming the
AT89S52, the address, data, and control signeis should be
sat up according to the Flash programming mode table and
Figures 13 and 14. To program the AT89552, take the fol-
lowing steps:

1. Input the desired memory locstion on the address
lines.

Input the appropriate data byte on the data lines.
Activate the correct combination of control signals.
Raise EA/Vpp to 12V.

Pulse ALE/PROG once to program a byte in the

Flesh array or the lock bits. The byte-write cycle is
self-fimed and typically tekes no more than 50 ps.

oo wN

Repeat steps 1 through 5, changing the address
and data for the entire array or until the end of the
object file is reached.

Data Polling: The ATB9S52 features Data Potling to indi-
cate the end of a byte write cycle. During a write cycle, an
sttempted read of the last byte written will result in the com-
plement of the written data on P0.7. Once the write cycle
has been completed, true data is valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can also
be monitored by the RDY/BSY output signal. P3.0 is pulled
low after ALE goes high during programming to indicate
BUSY. P3.0 is pulled high again when programming is
done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The status of
the individual lock bits can be verified directly by reading
them back.

Reading the Signature Bytes: The signature bytes are
read by the same procedure as a normat verification of
locations 000H, 100H, and 200H, except that P3.6 and
P3.7 must be pulled to a logic low. The values retumed are
as follows.

(000H) = 1EH indicates manufactured by Atmel

{100H) = 52H indicates 89552

{200H) = 06H
Chip Erase: In the perallel programming mode, a chip
erase operation is initiated by using the proper combination
of control signals and by pulsing ALE/PROG low for & dura-
tion of 200 ns - 500 ns.

In the senal programming mode, a chip erase operation is
initiated by issuing the Chip Erase instruction. In this mede,
chip erase is selftimed and takes about 500 ms.

During chip erase, a serial read from any address focation
will return O0H at the data output.

Programming the Flash - Serial Mode

The Code memory array can be progremmed using the
serial ISP interface while RST is pulled to V.. The serial
interface consists of pins SCK, MQSt (input) end MISO
(output). After RST is set high, the Programming Enable
instruction needs to be executed first before other opera-
tions can be executed. Before a reprogramming sequence
cen occur, a Chip Erase operation is required.

The Chip Erase operation tums the content of every mem-
oty location in the Code array into FFH.

Either an external system clock can be supplied at pin
XTAL1 or a crystal needs to be connected across pins
XTAL1 and XTAL2. The maximum serial ctock (SCK)
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frequency should be less than 1/16 of the crystal fre-
quency. With a 33 MHz oscillator clock, the maximum SCK
frequency is 2 MHz.

Serial Programming Algorithm
To program and verify the AT89552 in the serial program-
ming mode, the following sequence is recommaended:
1. Power-up sequence:
Apply power betwaen VCC and GND pins,
Set RST pin to “H”.
If a crystal is not connected across pins XTALt and

XTALZ, apply a 3 MHz to 33 MHz clock to XTAL1 pin
and wait for at least 10 milliseconds.

2. Enable serial programming by sending the Pro-
gramming Enable serial instruction to pin
MOSI/P1.5. The freguency of the shifl clock sup-
plied at pin SCK/P1.7 needs to be less than the
CPU clock at XTAL1 divided by 16.

3. The Code array is programmed one byte at a time
by supplying the address and data together with the

appropriate Write instruction. The write cycle is seff-
timed and typically takes less than 1 ms at 5V.

4. Any memory location can be verified by using the
Read instruction which returns the content at the
selected address at serial output MISO/P1.6.

3. Atthe end of a programming session, RST can be
set low to commence normal device operation.

Power-off sequence (if neaded):
Set XTAL1 to “L" (if a crystal is not used).
Set RST to "L".
Tum V¢ power off.

Data Polling: The Data Polling feature is also available in
the serial mode. In this mode, during a write cycle an
attempted read of the last byte written will resuit in the com-
plement of the MSB of the senal output byte on MISO.

Serial Programming Instruction Set

The Instruction Set for Serial Programming follows a 4-byte
protocol and is shown in Table 14.

17
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Programming Interface - Parallel Mode

Ev.ery code byte iq the Flasrf amay can be programmed by A}t major programming vendors offer worldwide support for
us!rg the appropnalta combination of control signals. The  the Atmel microcontroller series. Please contact your local
write operation cycle is self-timed and once initiated, will  programming vendor for the appropriate softw: i
automatically time itself to completion. i PproR are revision.

Table 8. Flash Programming Mades

|
ALE | EA ' poro | P2A0 | P174
Mode Vec | RST | FBEN { PROG | Vo | P28 P27 | P33 | P36 | P27 | Oata Address
@ '
Write CodeData | SV | H Lo fa~| v L H H H H Dyy A128 | ATO
Read Code Data | 5V H L H H L L L H H Dour | A128 | A7Q
[r:}]
Write LockB#t1 [ 5V | H
Lo || 12 H H H H H X X x
Writs Lock Bit2 | 6V H L ©
» ~r | H H H L L X X X
Write Lock Bit 3 H ®
L 5V Lo || = | H L H H L X X X
PO.2,
Raad Lock Bits 5V H L H H H H L H L P03, x X
1,2,3 PO g
in B
Chip Erase 5V | H Ljo ] = | n L H L L x x X
Read Atmet ID sv | H L H H L oL L L L 18H | xo0000 | OOH
ReadDevicelD | 5V | H L H H L oL L L L B2H | X0001 | OOH
ReadDeviceD | 5v | H L H H LooL L L L 06H | X0010 | OOH

Notes: 1. Each PROG pulse is 200 ns - 500 ns for Chip Erase.
2. Each PROG pulse is 200 ns -~ 500 ns for Write Code Dets.
3. Each PROG pulse is 200 ns - 500 ns for Write Lock Bits.
4. RDY/BSY signal Is output on P3.0 during programming.
5. X =don'tcare.

Figure 13. Programming the Flash Memory Figure 14. Verifying the Flash Memory (Parallel Mode)
{Paraltel Mode) Ve
V, ATBOS52 __T
AT89852 j ApoR, ATt biopi7 Ve
aoor, ALAT  oiop17 Ve 00DDH/TFFFH e P20 - P2a Po | rtﬁshl‘i ?S'LA
waFH—Al:_—:E: P20 - P24 PO p4— ;?1.': | e26 PULLUPS)
—»{ P24 SEE FLASH | —#| P27 ALE
SEE FLASH | —" P27 ALE le—— PROG TOOSER;#;TS ~—>| P3.3

—# P38 *Vy

———pt P33
PROGRAMMING a7

MODES TABLE | ——»f P36
— P37

XTAL2

XTAL2 EA

4

—— Vi
333 MHz |

M-a it

333 MMz | ROVI —

——
PO —* gsy )
XTAL1 RST be—— Vi
XTAL1 RST f4—— V,, ir GND FSER
f GND PSEN ‘—; *
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Flash Programming and Verification Characteristics

Ta = 20°C t0 30°C, V¢ = 4.5 to 5.5V

(Parallel Mode)

Symbol Parameter Min Max Urite
Vep Programming Supply Voltage 115 125
Ipp Programming Supply Current - 10 A
lec Vee Supply Current ) 30 A
Mo Oscillator Frequency 3 33 Mhz
taveL Address Setup to PROG Low . 48t o
tomax Addrass Hotd After PROG 48ty o
tove Dsta Setup to PROG Low ) 48te, o,
terox Data Hold After PROG T
tensn P2.7 (ENABLE) High 1o Vpp 480
A~ Ve Setup to PROG Low i 10 ps
teusL Vpp Hold After PROG J 10 ps
taign PROG Width 0.2 1 ps
vav Address to Data Valid 4Bl
teov ENABLE Low to Data Valid 48t o,
tenaz Data Float After ENABLE 0 4Bte oy
P PROG High to BUSY Low ~ 1.0 Bs
twe Byte Write Cycla Time 50 ps
Figure 15. Flash Programming and Verification Waveforms ~ Parallel Mode
PlO-PL7 _  k PROASEQ:Q‘S'NG S ﬁ VEEE&QESN S—
P20 - P25 /1
P3.4 ¢ tavav
PORT 0 G N DATA OUT p———
tavaL L-’ oo fenox :q tanax
ALE/PROG ™N i
tsmey [* ety — tansL
A Ve . NLOGIC 1
S R S IS oecd L ..
P2.7 —‘1 "t teav [+ ez
(ENABLE) A ot :l L
P3.0
{RDY/BSY) BUSY READY
twe
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Figure 16. Flash Memory Seral Downloading

AT89852 T
VCC
INSTRUCTION

INPUT » P1.5MOSI
DATA OUTPUT + —{ P1.6MISO
CLOCK IN ——¥ P1.7/SCK

————— XTAL2

——@———}— XTAL1 RST |e—- V,

¢ {GND

Flash Programming and Verification Wavoforms - Serial Mode
Figure 17. Serial Programming Waveforms

sz /v X XXX
SERIAL mmgt(ﬂg%'r) f M:ss >< X X X X X X LSB \

SERIAL CL%?.F;I&%L:(T) I—;l r;l [:l |—4_‘ E-I Ijl ITI |_;-|
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Serial Programming Characteristics

Figure 18. Serial Programming Timing
mosi __ X X

lovsH fesie stshox  (lstse
sox AN N
tshsL

mso X X

re Eltsuv

Table 10. Serial Programming Characteristics, T, = -40°C to 85°C, Vi = 4.0 - 5.5V (Unless otherwise noted)

Symbol Parameter Ein Typ Max Units
Moo Oscillator Frequency _‘_0 a3 MHz
terc Oscillator Period 30 ns
toust SCK Pulsa Width High 2t ns
to1sH SCK Pulse Width Low 2tac ns
tovsH MOSI Setup to SCK High ic}_m_ ns
tsHox MOSI Hold after SCK High 2tcLol ns
ts v SCK Low to MISO Valid 10 16 32 ns
tepase Chip Erase Instruction Cycle Time 500 ms
tswe Serial Byte Writa Cycle Time 64 1 oy +400 Hs
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Absolute Maximum Ratings*

Operating Temperature...................ccoocccocnrn... -55°C t0 +125°C *NOTICE:  Stresses beyond those listed under *Absolute
Maximum Ratings” may cause parmanant dam-
Storage Temperature ............ccoueceeevennicnecn.. 65°C to +150°C age to the device. This is a stress rating only and
_ functional operation of the device at these or any
W on Any Pin other conditions beyond thosa indicated in the
with Respect to Ground ..........cececeereeneriieenns -1.0V to +7.0vV operational sections of this specification Is not
_ . implied. Exposure to absolute maximum rating
Maximum Operating VOHBGe ..o 6.6V conditions for extended periods may affect
device reliability.
DC Output Cumrent ... et eoeeeaeens 15.0 mA
DC Characteristics
The values shown in this table are valid for T, = 40°C to 85°C and V. = 4.0V to 5.5V, unless otherwise noted.
Symbol Paramater Condlition Min Max Units
Vi input Low Voltage {Except EA) 05 0.2 V0.1 v
Vi tnput Low Voitage (EA) 05 0.2 V0.3 v
Vi Input High Voltage (Except XTAL1, RST) 0.2 Vect0.9 Veet).5 v
Vin Input High Voltage (XTAL1,RST) 0.7 Ve Veet05 v
Ver Output Low Vottage' (Ports 1,23) | g =186mA 0.45 v
Output Low VO‘EQB‘” - 0.45 v
Vout {Port 0, ALE, PSEN) fo = 32 mA .
low = B0 PA, Vg = 5V £10% 24 v
Output High Voltage - - 075V, v
Vou (Ports 12,3, ALE, PSEN) fon = 23 pA &
lows = ~10 A 0.9 Ve v
fom = 800 pA, Voo = 5V £10% 24 v
Output High Voltage . - 0.75V, v
Vous {Port 0 in External Bus Mode) lon = -300 pA ce
lou = -80 pA 0.9V v
I Logical 0 input Current (Ports 1,2,3) | Viy = 0.45V -50 pA
Logical 1 to O Transition Current = - 0% 550 pA
n (Ports 1.2.3) V=2V, Ve =5Vt ‘
Iy Input Leakage Current {Port 0, EA) | 0.45 <Vy, < Ve . #0 BA
RRST Reset Pulidown Reslstor D 10 30 KO
Co Pin Capacitance Test Freq. = 1 MHZ, T, = 25°C 10 pF
Active Mode, 12 MHz 25 mA
e Power Supply Current Idle Mods, 12 MHz 6.5 mA
Power-down Mode!!! Ve = 5.5V 50 pA
Notes: 1. Under steady state (non-transient) conditions, | must be extemnally limited as follows:

Maximum i, per port pin: 10 mA
Maximum g, per 8-bit port:
Port 0: 26 mA

Ports 1,2, 3: 15mA

Maximum total | for all output pins: 71 mA _
If g, exceeds the test condition, Vi, may axcesd the related specification. Pins are not guaranteed to sink current greater

than the listed test conditions.

2. Minimum Vg for Power-gdown Is 2V
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AC Characteristics
Under operating conditions, ioad capacitance for Port 0, ALE/BROG, and PSEN = 100 pF; load capacitance for all other

outputs = 80 pF.
External Program and Data Memory Characteristics
12 1$Hz Osclllator Variable Oscillator
Symbol | Parameter Min Max Min Max Units
Moo Osdillator Frequency e 0 33 MHz
tonr ALE Pulse Wiith 1z 240 ns
tavie Address Valid to ALE Low 43 torci-25 ns
4 ax Address Hold After ALE Low 48 toc-25 ns
v ALE Low to Valld Instruction In o _ 233 4 65 ns
tweL ALE Low to PSEN Low 43: o torc-25 ns
teuen PSEN Pulse Width 205 B o 45 ns
tousy PSEN Low to Vatid Instruction In L 145 3te) 0 80 ns
o Input Instruction Hold After PSEN o 0 ns
toxsz Input Instruction Float Afler PSEN 59 tore-25 ns
toxay PSEN to Address Valid 75 torc8 ns
Ly Address to Valid Instruction In 312 5t -80 ns
toz PSEN Low to Address Float ) 10 10 ns
tarrn RD Pulse Width 400 | 6tey 100 ns
tnwn WR Pulse Width 400 Bt ~100 ns
toow RD Low to Valid Data In | 2s2 Bte,c -90 ns
— Data Hold After RD o 0 ns
— Data Float After RD 97 2te 0-28 ns
b ov ALE Low to Valid Data In 517 8t -150 ns
tavov Address to Valid Data in . 585 Otc ,~165 ns
fuwe ALE Low to RD or WR Low 200 300 Bty c1-50 3ty 50 ns
tavw Address to RD or WH Low 203 Moo 75 ns
tonvwx Data Valid to WR Transition 23 toyc-30 ns
topwm Data Valid to WR High 433 ) Tie o -130 ns
tmax Data Hold After WR a3 lerci-25 ns
taaz RD Low to Address Float ] ] ns
b RD or WR High to ALE High 43 123 tore-25 toy¥25 ns
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External Program Memory Read Cycle

AT89S52

i —
ALE S N
taa o tuw triem
— e WP,
PSEN / By teuy N
Lo
tLLAX — tPLAZ tPXIZ
‘PXIX_. [
PORT 0 > A0-A7 K INSTRIN D> A0-A7__ >
. tavv »
PORT 2 )I( A8 - A16 S A8-Al5
Externai Data Memory Read Cycle
b —
ALE N
—* b
PSEN S tuov e’
le— e p1y —
[ fiwL —
RD — by ax —H Nt
oy trHDz
et L -9 toaz—-»
ad —r tRHDX
PORT 0 __-KAD - A7 FROM RI OR DPLX K 3—KDATA INIIKAO - A7 FROM PCL~CINSTR IN

PORT 2 *

tavw

——— Loy

P2.0 - P2.7 OR AB - A15 FROM DPH

M A8 - A15 FROM PCH
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