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ABSTRACT

This thesis presents the project of Teachers Working Status Display Board. This
project consists of two parts, display control unit and program control unit. The display
control unit shows the teacher working status in Thai. The program control unit is
programmed by the MCS-51 microcontroller. This project is designed to install in 3 sd
perstory, three sets at the front of each floor of teacher's offices and one set at the front
office of the department of engineering education. The status display board shows in eight

working statuses and can be hold by showing currently time.



n
faangsaysenie

ygnivutaiutigansldaes faaanemainilavessandnne tungamnvin
TaraUWIEAIANIIE Iumadnaymansimn vl uaensiniasflauagunso
yamatitiuuah woamnde anaden  uasmamamaudlaiigmumaderinAgoniwud
satauwiasdyananamiuma uladvwsaasndwhgumnmansalls - saveunmviRITNARAME

T [ & )

aynaafgeRvnTIN tednsensasamnuasdailadmud umasuehiayausznauma
- P v s A A oa om - v w v
enfiwud  gevnefinasrsAnfadede Dewasnsanfidudinisiusmdumsdnnuazdu

B e a L -l :’J (. ol L
Alirmasladeinaann dudefnaudellagiu



G
wméatianm ng
UNAAHIMSING
nndnTaslszme
ey

YT
IR

w1 umh

v

sadigy

1.1 enudhsnuasanudifgvasiigm

1.2 3P jamnEmadlasau
1.3 saagApuramadarilasem
1.4 Sarnumansngadlniam
1.5 SuaoumaiinTenm
1.6 dawlauday
il 2 noEfuaswdnms
2.1 N
22 m3lfussuudedioys
2.2.1 slfnevesqunsoinads
2.2.2 AIAMWEBIMTAN
223 oo
2.2.4 Waitdn
2.2.5 mbwaa R
2.3 Amsdstoya
231 Finideans
2.3.2 3Bm3eh
2.3.3 wunad

2.4 nfasmidayauuuaynaNe RS-485

241 3nggwmn1siiadiiioya RS-485

=3

T T - T & T N N T S o~

18
21
22
22



Fi
100

5l (@)

242 lunmasmsAasrdayauy RS-485
2.4.3 ANATFIUTEY RS-485
2.5 Wilnrnaulmiaiae’
25.1 quamidaalulnsraulmawatnsega MCS-51
252 Tnsseaivpuaslalarneulvsawesassna MCs 51
2.6 loftgunm DS1307
2.7 YOUFAINAULY LCD
2.7.1 M3 W lu Character Type Mode
272 shdsmuindiin Network Command
273 mIRandiaiy RS-422/485
2.7.4 pradenameing un s o
2.8 tin
2.8.1 Made uaInd

2.8.2 msnofLiumIng

UNT 3 MIIANULL MIFTN LASHTINT

3.1 namh

3.2 MNELALANMANUALIRTTIUNA
3.2.1 MIDBNUULLAEMINTI
3.2.2 MU

3.3 whfudays
3.3.1 MIPANLULUASITIATH
3.3.2 MW

3.4 WRIMAUFAIHA
3.4.1 MTEANUULNALNTIETI
34.2 MU

3.5 WITUNAINBUTION
3.5.1 MIBANUULKAZNTIATI

352 MY



VI
d5Uy (@)

das
3.6 msnonuuulARE IIMUuTanANT
36.1 maawandu
162 wnataarasd
3.6.3 MIIREMULNTTAN I
3.7 wimmaaluiunsa s mudasiaridu
3.7.1 MIATINAQUANUL
372 maAnudomis
37.3 mnlAruaiarn

3.7.4 MITEMALIUN

38 é’nvnmaaumuﬂmnaﬂnmmfﬁmwnaommsé

3.8.1 NIPANKUULAEITATH
3.9 ANHUETBILKILARINATIN
3.9.1 MIDBNUULMAYMIIET
UMt 4 MINARDIUBTHANTTNARDA

4.1 narw

4.2 MIMAABIMIUEAINATES LCD
4.2.1 fumpumTaaa
42.2 WAMMARD

43 MINARBINMILAAINAWRTUNTIIU
431 Susmeummasnd
43.2 NAMMARD

44 MMARINIURAINETET AR TIE
441 FunBummangy
4.4.2 WaMIMARDI

4.5 MINARBINTILEAIATHENIIIINRI 8 HOmae
451 SusOUMMABDY
452 HammMAaed

- f o
4.6 mmmaaaamidnnyantu

w1
45
45
45

B

48
43
48
49
50

81
51
51
51
b1
b2
62
b2
52
52
52
53



VII

#1591y (Aa)

3ne i
461 Tuneummanss 54
4.6.2 HANTINADEY 54

47 MINAADIMIATINABUFNIME ’ 55
471 Suneummacay 55
4.7 2 NAMIMAADY 55

48 mMmaRsIMILAEMENMEM Y 56
481 Susoummneass 56
4.8.2 sammenny 58

49 Mavasaan AR 58
491 Sumaurmanad 58
492 HAMTNARDY 62

410 MMeREIMIRYMALAAM) 62
4101 funpummenas 62
4.10.2 HanTM@Ha 65

411 mwaaaansHIntany 65
411.1 $umpunTmaang 65
4.11.2 HENTMATDY 68

412 MasaImIAadpdamves RS-485 68
4121 dumaummeang 68
4.12.2 HaNTMAADY 69

413 MTNARBINTIUAAINALUMEOENAD 69
4131 funoummacas 69
4.132 HAMMAADS 69

N 5 unagy 7

5.1 unaq 7
5.2 ymiuasismaunly 71
5.3 WWIMINMINGIUY 72

UITTUIUNGH 73



VIII

f191lgy (6a)

ag i
MARMIN 1 A3 74
MANWIN B WITUATUHUNIRINEN 79
maran @ NemIgUnok B3
MARWIN 3 NeazdtauasguMaNTRTasqUnInt 87
marwan ¥ gilams o 100
MANWIN & WM YU 108
MARWIN ¥ SHEduativeaalLvunsx 114

sz drud 167



IX
fatiyansne

anef

2.1 dhagwlenaiusamadstayauun bificiads

21 (#ia) dhathalasaemunmsdedasgaiu bifldiat
2.2 drahilasssiessumassdoyoun i

2.2 (dla) dhathalamafeumsssdayauuiiaiat,
2.3 FHaunsdyniLnme

24 mynfsudnsnasyuniaaisiayeees EIA

24 (fig) MauSufissnarpumsiamioyess EIA
2.5 fouAuuyTEn N Tt ayaLLLTU M UALEYNTH
25 (vl fonffenniigussminmadsdayatanmnd uaaynsy
2.6 éndsaniniiin Network Command

2.7 #1is LCD Command

28 miAndadimiiy LCD

2.9 dumiashines

210 madenfnsAnflumasern o

3.1 duarEfaand

a1 numsguUnItirenRInIUnman

£1.2 TENEIUNTOIRIUELORER

£1.3 MuMIRLMINTRINsUvATniY

a3 (fie) MunmgUnInizanImEalv

3.1 maudlaigwidasdulumsldom

2.2 e mnsranaios

2.2 (si0) onadmisraaaTea

18

23
23
24

35
35

85

8b
86
106
106
107



CREHDIE

gl
2.1 winmIsidagauaynTuaTLUITIR

2.2 winmsdamsutnBunand mdvquind unsWaqowdnd
2.3 TEMIdayaLIL 2 MUUALIUY 4 Y

2.3 (#i9) FEnIdatayauL 2 MauAtILL 4 &

2.3 (vl0) AMIdavayauuy 2 MuuasLy 4 S8

2.4 vénmadhimrathuiaiiiag

2.4 (i) winmadhimvathadaiias

25 winmamasesFelenia

26 FathwaedafAeuias

2.7 Asmaddamsdadnygg

2.8 mstdmazunan

29 dhatvenaalumadedoya

210 Faghsrnahlumsdedoyauaranudaumasegaiu

2.11 maufssuaspndugasdygufeyamudneneanufizanasioss

212 Tﬂﬁﬂhwmmiﬁ'amﬁagﬂuuumgnmﬁ'zu RS-485
213 w3atieyas RS-485 wuufildlumeidiygnm 2
2.14 Tﬂnﬂ%’wﬁupwuae‘lu'[mﬂaﬂmataa% MCS-51

2.15 MIWaMYa9 DS1307

216 lensanamelueaseas DS1307

217 unnwiamisnnadwasiismeimelu

2.18 WWIUEAINE LCD qu ET-GLCDEG240

219 maRanAwsind umadaelfom

2.20 fuviada’

221 SnpnimIvaad F UGBy
2.22 MIvaRuVInuLY 4x4

223 ndsmsumumuavinathadiafimsnedid

3.1 84T N DL DAL EAINAAN UM TN TUYID 1R13E)

3.2 yWatmIuRuvan

>
I

10
10
12
13
13
14
15
16
17
18
20
22
25
27
29
30
31
32
36
37
38
38
39
41
42



X1
shaigysyl (sia)

31]17';

3.3 1arutuna

3.4 NIUMAINIBUTIOU

3.5 NINUNANTDIHINFAIN AR UM TNULBINTE]
3.6 WHILERIRDIMM O MIBIETE)

3.7 WHALEMINRTIN

4.1 audnINaaTudndianal WLERIRIIUIE MY MEaI R IEMA iR ehaRT s TN

waz U’
42 v0uAAINA LCD udnaiaumahamivimun
43 R0UsRINA LCD UAAAAMA “1, Wel. o3, G3AvT T
4.4 YUFAINA LCD usmtonny 18 8. Tey  gnamgiant
4.5 WUaRINA LCD usaetnamy 20, 0. aavdy  Feauy
46 YDUFRIHA LCD USAIIIIALN B Simas
47 vaudara LCD ueaetaenu 3. wiewaidrm
4.8 whepudastnnnn arRdauEmuenTYOm 18, 8. Ter  snangiant
4.9 whRauEAIRIMEMIINMYEY 8. Tluy gnomgTant
410 R0usnIne LCD usmedanti “lamismmemanau
411 whrauanedany ‘o, Tur  gramgient
4.12 whasudasdiorma “nyontouniteiu oo
413 wheaudastsenaiauniaeim
414 wivausasdormaliauriaulmiiness
4.15 gnesTviaasvagmiien 2. sev
4.16 MimsuFAIToANN Tufindaye
417 wimauanetanma WAt
418 winausasanu WA KA. a3, gadnd el
4.19 winausatianny nywtlawiaru X
4.20 whaausnianwWilousarm
421 whaausaetormaWilausiesiulmine s

422 yWRaREMTEA N UoumiaifaamIvslasw

43

47
49
50

51
52
83
53
53

&

b5

&

57
57
57
58
58
b9
59
59
60
60
60



X
fsvgysy (da)

s

423 mhausnadarmy Tousiefdpimmevien Xxxx:
424 whausnadarny Teuniefdosmmvnlien 3000
4.25 whasudaFarma “srutiufindays”

426 WhIBLERITERATIN “ReSuuaTAT

4.27 whvaudastaana Yaumissurassauarsuy XoooC
4.28 whasugatnaa Witlauswaru

429 whasudnsasmaitlounissiulmiznas

4.30 whnauaasdaemaitlauin Wau uad

431 whanusasdarmariu fau uadimafiiouts

432 wiaudastanalilondale wift uashui

433 wheausastarmarin Wau uast maitlauly

4,34 wiRauaaviaama “sruuiufindoye”

4.35 wiRauaAspaN “Hhindanny”

4.36 wihsaudnstoany “thndeenu 0. axsty  Fusuy
437 ywheauanstaem Uauaiasw Xo00r

4.38 whesusastanna Wtlawnkarm

439 winaudnstoauilausiarimlmianass

4.40 FauFMINALERITaR TN "nadaunshntian

4.41 whasudasdaemy “seuuinfindaya”

4.42 MIFOUNIUFRIHAIITUEM TR UTAIRT3

443 WNILERINANEN

N1 MWKV BRI IR F MU TV UIBIDIRTE)
N.2 MWEUULTAUNIIEAINAANUEM T UEBITE
N3 MINgUNITlTBdLAILERIRARDMEM Y UMYBIETSE
N.4 MNDVBIHILERINARTUEM MU YBITR13E

N5 AHLA AR IUIUAAINARI UM TN MRS

N6 UaTAMUAN MCS-51 TauRILAAINATMUEM MR 1TE

1.7 YaSauaad foauLERILARD MY M T I HIa s

61
61
61
62
62
63
63

65
65

66

67
67
67
68
69
75
75
76
76

78



Xl

Mstigsy (fa)

E

71
“
9.1 2VTALANVAN
2.2 UNYNITANWIIITATLANNAN
9.3 FUMUIMITIQUNS UMUK TR SAILIAIMAN
.4 293 7uvasy iw
. -~ £ [
45 WinnITRNN R Tunasnin
.6 MUMIMTIRGUN T MR TRIM RS IMA W
9.1 AU NEUNAAHAIUANTLNILERINAR DM M D OUYBIE Y
2.2 WERIMIB AN U MILE AN IUEM NN
a1 Ayl iUnINaT IR aUADUMEM TN MY TE
2.2 tinuradllunTumaulAsusnmemaiiman s
2.3 Hamwaalisunssnsidauavaru
a4 Humnalsunsumsseiuinasom

a5 P:."O\'HWUBG‘[ﬂTLLﬂT}Jﬂ'ﬁN'\ﬂiﬁﬂ’ﬂN

i
80
81
81
82
82
82

102
103
109
110
111
112
113



a
Unn 1

YN

[ [

1.1 andwinuazanudiég

1 | W

dornnluivgiumameinagmaaiicnes fidsaglufinnosaymanigaamnasy
mensadiudnlng 2 dnfiaiu Seshnumssardudanhuntsneiuagmaidnden wiow
L - a ﬁl x LY L7 -l x [ I [J
fufivowindnndiedu SemmadwumantasinfnmSasaenntumuadicuumtmue
o v ¢ . v v o w Y -
FlumsdmuawrstiBnmuananimuatumaouds ansedainfnmdisanmdmuuanim
fvua  eaareuMIEUMATMIRNEREER I ARIM v umiuiRai A AT

P - - fad  w Y ¥l 0 a £ PIRL K

nn Smdinstnnuadieneifnfumadmuanastiteimedinaymaaiinn il
Yindtnw biesmsennulfsehesdividasnssemlivhgasilavioreeds mminfnsniige

| A
Sufu arfiassonumsisdeam sinfnegsansoymiswiuanandviviudiamsialaag]

1
1.2 Q‘ﬂq\ﬂﬂl'\ﬂﬂﬂ*ﬂﬂ‘i\“'lu
1. aliyanafinfiadasedmusmirmmusmusmahaueantansd
PR - v € e & L ¢
2. i iindnwnfidenmusasdudasimwidiemgmnussnad lumsdwmyeasd

3, e ihuaastuenaememmhsavue e lwaouemiamacts

& Qo L]
13 ﬁ&l&!ﬂj‘mﬁlﬂﬂﬂ’]‘iﬂﬂﬂ‘ltﬂﬂﬂﬂ

dayusarassmmrm NI anegiahitnnagansEensniiaiums
ilblasnaulmsawaiumuguanimenanden  sudummihlmuldsSuaslfunuans

HOTMENTTN THI BN TENAMTUERINALLUL LCD

=l
14 Qlﬂﬂ'n&la'lu'l‘iﬂ‘.ﬂﬁﬂ'[ﬂiﬂﬂ%
gﬂd “ Gli’
Tassnuififaanuaensodiai
1, flursuandamdndnem 1 unsatiuraamedT™ uasunuARIAtaLAYMAMAIMaIND
1 &

ARTIIUARLEU TINTUIMUHILEAIHAL LI AUIMNG 10 W

2. uARIFMETaI LA 8 aoue fia

2.1) BY¥aIMAIN



2.2) BEMaaiam
2.3) dau
2.4) deu/Auday
2.5) thvgy
2.6) fiedoTienTs Mamiiu
2.7 Wmeniwanamiiv
2.8) Nasj
[T £
3. udeetarmuanmsrsInNEiummng
4 FINEILAO UYL AR N ATINUA L ISR IHR LD WY VB Na 19 13e]
5. oIy A U0 a1 TE ML MLE ANV W3]
b 1
6. fssuudsamuedaludialutranm 00.00-06.00 w. i “biag uammdsom 08.00 u.
LifmsufouuasammeTauassiamuatu “memmangomiu
7. AinvriRamunmuanyiiasmiagiu
£ c..'r w 1 [ o8] a ﬂ' dl .
8. mantaanTndeadmlasmias 4 vindia Flumaieuanenaviom

»

[ [ )
1.5 ﬂ%ﬂﬂ%ﬂﬂéﬂ‘l‘iﬂﬂﬂﬂﬂ%

|
. 4 .
Tanemdiusznaudheniauniilflilasnaulniames Mcs 6t dussmnoumin Tow

AuRuE IR TILLYNTM RS-485 unvsarduaiiedadunnmisanuuusendunt  Tauma
- vooow € ¢ v A . & 6 om W v
Goullaunsumunaniantummesaugumcieriawime  wesdiahlassnuiieiateuiouuds

b UGadfviviaswnaInsauamiviaImainm

|
&
1.6 wamlauduey
i’ -~ [ : 1 » - ¢ . 1Y
dommeluByaniivusativiwieanduumdne Wassaandamadnnuamihenudia
Tustasumastrenaufmedameeda il
it 1 nanfenudwnissenaddy  eoenovaddanem de@pueaimaian
Tosom Teanueninraslasarm funowrasmailnseem uasiaw luumena Taodem)
n' [ -, o d'. (7] [ &r -l 1y
1w 2 tnaumovouieasmdnms  RmiumsEoumumsddaya FBndddoya
msfearriaynuaynindiau RS-485 Iulnseaulmsawad lodguna DS1307 saudnimauy

LCD uwaseiad



Wi 3 nfinﬁmﬁamﬁLr'wimﬁuu.wuﬁam'sﬁmmaﬁmwuuazﬁo’mmuq Aitulasanu
AasAINMIBBNUULLATMIF TSI TENaLE N W aeTmeeugumTiU-deliags wemmalay
faya Trnahuasiuem wisnmnhamtassnysznaudhe ouaudun

AT 4 EnaudaE MITMARBILASNAMIYIARDITAINATMATIBUTIN MATMALERILE
NIMAnILgNMIIU-ddays uarasesmatiautaya

W 5 dunmapnansiorilnsenn Tomfifedusammamelunudly Tt
Tumaiamn

MARWIN N UERIMWIAIRIILL MYRnd mﬂ%amiaﬁuqﬂnmiﬁm G CANOES

MARKIN 7 Ut naumEImea B unuaseEiI s TANN

maswn o usaenangUnsoi aluudaras

marwIN 3 UEdRMdmTMarTERatUad unsmeiie . Wesenay
mawhamsadlasaam

merwan 3 iueftans Fuseuiaimagmuemahy M 1913

MewIN & weamEazBunuasgueaifvesgUnToiddgm i lulasem



uni 2

NUHUaLHANNIS

2.1 AR

wFessemuteaseed  dulassemademmiayed Wamiusassmiems
sl lasdsnaudiudmudann 2 @A A ETULERIHANA LRSI IMULEAING
tioy ~‘1‘Ndquuﬂmwa%aﬁaodwﬁana'nmm‘m%'uuasﬁeﬁa;ala%qﬁuuasﬁu‘lﬁ duumuqu‘s:uuﬁ.:mm
alflblasnoulmawmel  Welksniimahoviinnduaslsdninm  dnfudielndtloms
Yty anenaMmIeanuLanIalaThenRemHayell  axfmmumiums
fommitayamuatiBuadicniusnaspumsiaciays Rs-485 untlilasaoulmsaimed uanunes
v lamavirmsesaiy sansnsanuuy wersalnehamdasdount Wudadadhumama
fuialnssamsiesstoysdaliliznde  fadamAldnemiiulfisamunuduams

witasalyit

» [
2.2 msldnustuvdedaa
1 e v - T % llv v i P
wnstinessnaanuanisnaulanaay Maseiugasmsnafiga aInseLunsa
2 i P ﬂ 2 o A & ' v 11]3
Hayaeen Aflagulndinsdiisagadne daialli
) & (3
2.2.1 sldswansgungoimade
" - o A P o - - - 4
winmsfia masmihillanehaitmiffigalasfianmnn nmamGausnssquneidens
; . 1 J 3 L ]
wazgaWA MiTunedems  TwilifmewnsnBamydatiuadin fnnamTmin wu e
fufiufaedasdilfamedndarasines  madoneruGilums  dlasatiosmy waemsléou
pUnytihusiaziunauathalssutinfign e
2.2.2 AMIWYBIMTH
ot Lo ] =L “ b . Ran el ‘d‘ ] Y] )
fawhuresiinndgadentiu wathinmsEiEmidsfiuanediu wuowessaenvdauuy
an . 19 | oW -1V X Ve ﬁ 1lfv o
aRwan) auvh g wasnsdduaneaiuiey eleiasiuatfiumemugunmdsseslaiunai
uanshawguiu - deuneshemidudsahensdladudauluseg Wnessadunau
2.2.3 aaundeiin
\ o ' A v e A v e A v v A u - w
Rhéryathmiiasdasiilifisda  madhminRellaaiutayaviadmeiualassahosuy

" L4 -'- - x b ‘. * -
Wotlafuanadumofifiatuiusuimashom

AR LILITHA LA LA LL b FYEIN T | 10N HUN"H AR LT b hFIETN FR AP IIVE I LY LMU"J\!UMHH’INT TIdNVIEN N §



[
2.2.4 Wandu

s duRsnsddaya udmsawlidaimlasase tm’luﬂaqﬂmﬂﬁﬁmﬁmms
doalagiimafudayarion o lesshensfesmanlmmmdelantwruuuinnadings
v b A A . - v -l 3 LY o oy w 1
goidsdrnudiiiufinefosmmsaEnylfimuariamiatiuidain  dwiusuumadedoys

v -l'\hja 11.-- v v1 1 . Y . VA oa W
Tt idusanidifnenudinunadsfoya wu  nsdetaysuenduminaiadudmn
=l L & - A L ] “ - ] :: v
frmas lumsdstayndiatmanniegusumimaaniadul blsgaiunt
L1

2.2.56 MeauaaTiWe

anduiulumsanasiusswingiviimsfasamuiufatouls fa nduaeiianiuds

& . : i ‘ ] : : >

Tumsdwashhlanaafilfmugumedan RsinamnuddemiduwRednmiarmiuisidudias
fmiadulelaemalaeafefeinanludiudunin - dathdassahsersuumsddiayauuy
Lifidindauszuunfidintaii fusndlumai 2.1 uezemiei 22 sy zneulldoetia
ahn) W wwumsnons wugy wesnmeihndiets dalfehinefdaseaiy datemalim

uRzAnRie e ug e TAuase Fhesalesahalug s

asef 2.1 dmatlenamuundetayauuulificings

wita Taeatra #rathelfam Anymcidy

ULLRER /—’ VL Ok, : sannmfaamtoyn | Tnwsfusanndasinfanm

. NTMRNUALENHEAIARAR
wasinia TR

NI
uuLLEN@N sanmmRacstays | lesaSndenndasin R

i Py
% : N RNLALANHUCNFRAR

enlgolunyds

e gelumsds




M7 2.1 (o) Fathalassaoruunsdedayaunbiflaings

wia Tassadng sednifin AnsRiA
Huriahondi
wuLLn (FOMA FEMA suunRaststays | lessadsenndaainfm
Safnang d: :D i mRnuasinyRLeyan
C - > j e lumsds
qurrmiuuen
J L [} [ 4 4 ol -:
st 2.2 datnlessseruunsdsdeyandvings
oiin Tosssdn Megn i ANHUERIAY
’\ TR : ” My
WULTINSAS d: sunmafasmtayn | lesssinrannfosin
dafwanduimina | nemiRnuasdneosiesan
q’.’mnz ] 19 ] 1
Mirnyluntas
C / Sieindruns
3 [ TR
AIMETIUR
Uy I o N\ iwTatheviaaiin ANNLUEN AT
waslseAvinmeaimssds
ADMWINES i’a;gaga
) ,_’— ] - I £ T Y [
wuugashia NTEMEINIFIN WTRATHABANR BT
. > L en : . -
i W Inigeiinsie89 | noRnuasinenciieran
g iunds

N
Pdnl|INAN

Ainsy




e 2.2 (we) shatalanaderunmsdedoyawniidint

i Tnsesin degnifom ANBIATRIAY

TaresiuaonndnaiuLSimn

- r—y 1 o - -
wwugaiha i - —\ Tossthawining nrRnuaESnUE AR
wintls nl e infks fn e lumssemmU G

Tassthansfosns myvaaiduianfietu
j [ Tnsems A rAGAL]
Inditu
HzAN

2.3 Aimsdetioya

2.3.1 Simedoss

2.3.1.1 MIAUIRUAzEYNH

Tnealuudalunsdidsmentusadaangumin 0 fu 1" s feslnemsiaime
whdthunanfiiwami Wiesduigada Sidmamsds “a" uda A" ssgnumiday JIS 7 uauia
it namaserdefamadill  seldngami 01000001 Saurnlugit 21 fvn
napawndidonaaiia Qunsdd 8 6 Tudumafioiniu s dazdsuamidentudonh
"ML ﬁ*amm::umwun%utﬁﬂﬂﬁﬁﬂﬁdﬂ%ihumamf’fumqLﬁ'u'qw’?ummmﬁb'u ot
demmnaﬂ%’:ﬁmsﬁarﬁm‘:‘luqﬂnmﬁﬁmﬁw‘%amu'lumﬂmﬁmﬁuﬁﬁwazﬂnmsdﬁm

mdeszosmalnan Fuandlugfl 2.1 () walfumsme A segndadniuludum
nrdadwinfiaassmadmsufasumadasdafignaadsnemadd domumnaavn
wrfamdleidu A Gond nodaeynar e lludamsdeloyaesl#iimsil wihlums
duwaynaauiumadedinemioian fi Seidudsendniuliiiehaniusnswhaud

avinws Sidnamtacienanludssdlaslugin



{A) usnasaungsidin

+ {01000001}
. 0 —— —b — 4 0
Wiy 1 ] m ¥ i M T
(a) 0 —— —» — " -+ — o
i | \ | ' (A)
L] [ ] 1 (]
' i \ ' '
PR g S——. gy W i S PRy S |
s Ao
whwmnags
. MANTTRMULTUG
e 0 —— |l — o g I'H _M_Ol 0 a P o
1 e AN r L F o T O s T
) 0 — C ¢ —d——p— 0
: \ﬁuﬂmﬁm\'wmmhunmh d 7Y
' > Y 4
i Famzaawma W a MU a, b Ay i
{ Tl T o — T T 1
fvdd sy

. MannIsstiayALLLEYNTY
o . 3
qUlfi 2.1 MONNIRTARALLLIBYNTHURLILLITAY

23.1.2 Waguwanduazaanguwing

i raamsfamifuseeliqin 22 famemainasasdoyalsl 3 vy dwiuplf
22 () fnatwaiernzddiends Sifamitvan A bl B Gund smafesmuuaiming dwmiy
2 22 (n) sumnslvagaanasua axlwemndwaslBaimuudrunsundsinds dabdediu
[ 1 |
Fondnmahdygnm 2 @idund dumemsaauuy 2 swr Swvunif 2.2 (0) sl

¢ v . . 1 - - Al A mf | e v

nd wmshnanhdynomial 2 Wieedenh AEnsuwudisTiRae uiitiaanndsey

] L ] | 1
amudaeriin diasmitiesimsTumusinaoiiiug (Feedaaunn) uasiygnuIuniu



M3t
—_— i -
A O B n nmfoamuwudnmind

M1 ieta AT
—._>
- ——
A O _)(—’-
e

nmivavast
...—..

a () () B o maflomunmgaming

O B v nnflasmurumdngmiang

J b . L
quft 2.2 vannaReauuuENnANd maWgWENT uaryaguwand

Tt 22 (n) andumsfemsuunismdndasdiunsdamanldmain

undisu# 22 (o dafimadean A Y B wehifinadenn B 1 A vislumoenseiudw
fafimadsan B U A Sunh 'msﬁ'ammuuméﬂqmﬁn-i' Felfnnaanhdygn 2 W daan
gl 23 (0)

doiulun 230 lweoedifimeden AT B masnanaean B W A 168nday
Gunh mdasmiuuagwing Sxidudnelidnanidyno 4 én dougnalusyd 2.3 ()

anfinamsisdndumamsday 4 e fukedudnamsdann 2 s Fudnlu
it 2.3 @) Fmssiyanolidyoueudiendeiudn Al Bismn Bl A Gims
wtongx 2 W) viavngl# 2.3 () Salsrmadlindaaenndn 2 wh emsduelimo
dumsadauundgmind wimstumeiivie  axnasqadiodunduuiagmdnd fenanm

WHbusruumsfosaunmagvdnd o

gy iehurnadly fmsu
o —— ———— =}
A iR 39 { ¥ / : wiadiu
—— — ._4_ v v g Wy —— e — ]
minevaansus

n. Amadesmuundunénd EWnaaihdygu 2 s

5ufi 2.3 TEmIdetayouny 2 Suuazuuy 4 M



10

f

— ——— P—_— —— — =]

wiasda L

ra

Vo4 v
/ L DMOT]

41"‘1 -l
= —at

LEDtGH

n

X

[

T ——ahal

a
ieipt]

o, Finmsfoeuummigudng Efhnmahifygn 2 s

y A=l ST W, e W AV I y
- . -
e { 1faeiy
Nl o e o — i ————— g
] dr e ——— — ————— et ol T
winedu 1 Wi
H-——===-- ——————— »—

1 Simmfnaunmeaménd 1iinmahdyqnm 4 @

31 2.3 (de) Tndedayauu 2 Seussiuy 4 @



11

Yds A»B B¥A

Aoed 4
I Hygnodsit tmarﬁ’u_
A L _]
| I
L
A I . S i S B
iy
- — — — — — ] -, :
" faumnd 'lv !
rﬂ?ﬂ]qﬁ PR fy Wiouda
. Aimsusnngsl 2 s
WhadE BPAA»BBRPA
i RN Al
ety \] ~ 7 whndty
i dasmagasdhututhiinvoiae iggondind r
|
P Sy L &, I
==
A RSNy e T R B
I =1
1 NSNS @ W/F 2 1I
41 |
—» "0\
w3aviy winas
wWisdensdenisuganm
o Frmmusdiemalnenuisam
4 L] ol
Ul 2.3 (de) TImIdatipyauLY 2 MuuavuLy 4 fe
2.3.1.3 Fmadslaslud

msfustadygnommmemudazaaeniuifagugndsniumefuiiasdpmmudiumis
e N | v v o S o . - v A . » -
wosusiasfinuassumbsnzaris Waduwduiialmudiuduiissforinmiuwasmadadayad

[v ] [ v - w - oo - T \l £, . - "R
'Q\!“'mnﬂ']'iw'ndﬂ']\iﬂ']umLlﬂm’]ﬂﬂ’]uﬁ@tﬂﬂauﬂu LU "TMITEIAT U n“l‘n.lmuﬂamﬂlﬁl‘m



12

Admedeond Tedaleriuetw  lundindnomusumishanasinlfesdasingamia 1
ngnWdiwihguacinasesaudwudsnngaiiiudan Solashieiu -
- g.la - - ) - 1 ) ‘ J ¢ .

1. Dodalnslueiiitnnde 1Witdalanivathoiadiastoar gy nded  tiavims
aymaeudiminedlin  fasrwiierddanisfanaseudaantomeram
(Fynnoawdn tesemsiudidlaouandfidafagdmnasngs  dmiiims

- o : Al [ -l A‘ ] AI [ -\’ AI [
axdlanistiaelilunsddienududiasnmessin deenudigaudiasninia
n: [ %4 - LY . L) ey : = 1 .
Guduuatlingarie miniiswaninmmidiaeamavisenadaansanusindiu
mafedimznam i bislonl  wimananudletigwiilalaedssalanis
athediadindim

1.1 YgaleniaatudadiadithivenvinasiidunFdetnanudy  Gwesfasha

Wumsdygnadmiumsdlashueiu  woltlumBsiudariin  Tnesedadu

Sypiadusnnndmasinmmduduasmisiasdadiggnudenhud
Wilwinos  lasfimeusuamenodynnusilaansninamiudaslugi

2.4 (1) dmILATH MM 24 () axliluminsoivderomingunaolind uhk T

G oA Cm o 1 - 1w X - 1& [ X a

Tudarfy masiialumdifsaemayhafsnniuasi inaraadumadgeau 39

waenan itmagLi 2.4 ()

emugls FUTY

saove | LML @
Yol |6

Enme mudpnatnifarimuedvno:

n. mdruendsdyanabnifinmueimsnndyggd

J a L ] 1] i
i 2.4 winnsERIIeathednifies



13

b | 3 [
AUl auiu

*‘*ﬂfw JUUUUL © ®

dalnilfia
e

1. ratiRa Ryt muadanzandy oy

J ) LY LA ) ] -‘
am 2.4 (AB) VanMmIIMILaLIfaled

1 2 Femrasilnnieitiesbifetosmeimadmeiudynm . Suagisony
saomadmdues  whimnmmeudeiygnaesiuagiueuiiiomads
adawalEathuwimeede  smim - ceeRdlaniadusadupii 2.5
nudafliumimmursAysneimun Taufimafsiusmivia (Stare B
uaahumiilaunyawhanwIlavE@aLla (Stop Bit) 11'I'uﬂm¢i1tm1i~3ﬁmqﬂﬁw
sanwinfiluanmed biitdoys fnndasmsfswuinensariniatidamduald
anmsyasammia hiuinfusng fhwmaé’m’s’u&uﬁ'@mﬁuﬁmmwm&u%uas‘jﬁ’u
amalumds Tnsudasinssfionmd fvhindidhanadiineine  sviudays

Tauodueunirasiadned  Inehifmdesiunmrmuadamsmedmds

[ )
L |
{ |
1 1

- f
- -

{
1
|
'

ST 01 0 O O O Q@ 1 SP
N ST - geriviin (ﬁﬂé’)
pa—
Gudasnm ) <P . nesiio (iod)
S

J L -~ LY
714 2.5 nénmavasarialania



14

g 26 anifimstudsiarmrhame Siiaindimeds f1¥masom
sewiadnlunednaiiiafudurmeds Ludis uazDSU (Digital Service Unit)
wanenefwasi Wilafiagrwiumsdanaliviadadutng  FoazriaWiAenan
Remaneastmssindeaniudame iasuaiygnodsdanidumsdads (u
marsaiutamnaifiabifginciaaimedy) faehmaiudmisasiuds

fyqnodiaya

gUnToldy quninlfy

wadinie W] [ Jawy Jme | —DN\. el
A

Im

-

sl

n. meiudemasrsminmesitatudumads

U U (10101)
(&) Fayenmadini | [ (B) Smznardemiulierasguneiss
1 0 1 ¢1 0
A A A VA A
(10110)
B E T finfilfou
(C) tnyRLMEUMIE] e

fanfeuua

1. Yenarsidianmamumaiivariudimads

J wr » -~ d i
U1 2.6 Fathassdaiwfeiuas

[ < [ v EY €a w ] [ w
e lunadiemefayatasmadimmaiitauanaainanadwaadumad
» v . - & v v Qb o o
wdRedafinsuAsuulasnnsdirasdygamemuma iinia M fudmasees
emudurmedaudadeeanly
2 ufanfales mwfuugandalas etuaenanfuduonudaste  udlisunyofiay
dndulalindalmudulinGuduasdsnymisudaniddmiudedudacimunia

a: 4 i ol J 3 L - i - t': -
GudiurasihdnsvieufantifiegmpmanyiEunmneg 51 iendolas ey



15

faadt o

21 Fimeselamiauuuamiv-anoy Hebneliudareddlaniouds fuaadlu

Ut 2.7 dsmymiten sxfiaminuesanayidafa Smeddlaniauuuamiv-aaay
o AEms a3l nr huruemdandelns meiulunaifuiu

22 Faslaninsnyitisinedyyademn insemesmaimuadme

ToeazdsSlusirisnastoys dusadhqu 27

Fmasy AFMTRNTIAS Euda
i ahh—
| — — 01101000, 01101000 . 10000011 01— — —
SYN SYN
i )
~—
ghaflaifl sYN erlsiidane Gudndme

J & L")
i 2.7 FEmahdnsihingg

warudnelitie syN dollumadhimzdimiusis sYN feetlimadn
w - p - v‘]_l e Y | 1 ]
Fomudwiwivew Sessfiadilladiniay 2 d dameawiussaTisraugiingy
[l (] & ) ]
finfuanatonis SYN uavdlofimisfiudangsdiayafisunathaiaiiasiaudund
(Y% L4 [ A‘: e i ¥ . ar
snshdnsdindiv dviATRnRGEmhmaiiivne SYN maimuadony
| 4
2.3 Surlandalaniia (Flag Synchronous) lnsilifdays Filiasdeguiuumes
-~ AI -l & - . [ 1 L 4 [ | 4 w
Tiafinafiidunids  tie Elumaimiedamssswimeemsaiuviesudmiy
plwunrasdatiuniuanuwnidiiu (Flag Pattern) Twmaufiidaeldaia -o11111
10 wasdladinimsdeliona danaaatupli 28 wdedayandmndurdanuwdio
13
sonltudy  dawnedwdiufashmanmasesusanuymdifudiuesdygoitild
- : = w ' 1 [ 3 s w t | A
uranuwniTutu namnmﬁwnLﬂunqmm‘naqanmaeqnﬁamwmwz‘lﬂm
»~ |4 ] :
uanuwnifilnsianefrrwhsiudyyndiduesdudmsedoge dadudi
[ | 4
ainms WunanwnififudrevasnsovmuiedumiiGudiuuasiumitudaras

} a
#D3A



16

ATy fiemanss Fmad
-
——-“(E‘HHG‘ l(EllllCll 10000011 01- - - 0110 EIIIIHOI l‘31111110|——~
b
i lsiboyminafiazds Gaduudon fumisiugenian
UNBNDaNMIAIMUATINE

F - usanuwndifu
1A 2.8 FEmatidamazunan

23.1.4 analumsds
Fusmatisnnaniilumsdmicasusaaisnuialumsdetoxatiunimasmslugion
1. emwSalumsdedayalutag 1 e metednoutio <0 uay 1" T 1 aofd
Gund “anadmadygndoys” mhufiliiefe TasgIu (Bitse - bps)
WP e z.luaxuﬂmﬁaﬁqaénﬁugﬂﬁ 29

m
S "-—"Zl ——ix 10g2111 (BiUSBC) (21)
1=

wo S A emadalumrdedana (Bitisec)
m  fa Swndumenrsadunddammm
(m = 11un1rﬁz#auuuat§nm)
A v v P! 2. « 0o .
Ti  #8 @NNNTRIDINGTVIIGN (s) 1adUNIMTRIEIALT i

- [ ] ‘ wr - LT H
n g SuTasEN METIUEARY 1 Wad vasdumenadd e 1



¢
qINHOANANDI Tz BN ImAn Tu iy

17
u
0] - ]
Sms
( 1 0 1 0 0 1
ﬁtutumiaqa_'

Taunmsstayumaynim m = 1
AT 1 Wk = 5 ms
FUSIUFAITNTISNNAN O uas 1 Whin = 2

J g L]
Ui 2.9 daehennmdi wmsdedoya

2. e lunasegan - Ineman/Aawalamaamsnnnivisienuiavasdn
-l 1 :1 a - (R ‘]_IJ =

uaugaon Fund managanuaznNagaaitiy 1 il Iififnstifedusca

Sofumbhesasenudidunh enudalunmegeannudiiumusgan el

Wier van (Baud) wasidmasanyea it

B= (2.2}

1

T

o - &

dip B @p eowiSilumanagian (uon)

: P -
T fio hasswihigenimanasuilas Guf)

' N 2\ of 4
Tupifi 210 uanssmsiinsnBeoueacia  managuaaimiiiisinsouan
amaz 2 amngldfasnaoutisusn 0 fu 1 Tusndumsumitnas 1 ia lumdd
frasnmad umsdedayasvhiuanuds unnaguauariwnmmiagunniy

44 \1 L 1 [ 1!’ " 1 [ v -~
wiaamwmnumiansinnnn? 2 nanananivdamasiaannnd 1 in

66714



18

0 0 i
n. MINBgAAANTH A /\ A
. W
aulArunTiRWA
anubiaudv 1wy
F2

FI—t» F2 —»F1

o1 11

3. nafinmegutu 4 mige
nBruiursdiouRsudioy ),
Fuliymoriouwiniu +45 \/ \/
+135 4225 4315

+135 +45 +223

L
1/1200 (s}
L. -~
v
iRy

J & ] o
3Uft 2.10 dhathemmanSriumadstayauasrnandlunsoguai

Fathlupif 210 () usmelimmagransmitisesnmzld 4 ammsuant T =
171,200 (i) eroiueaid umaaniants 1 5wl senmafeianmald 1,200
ad el 1,200 UDA st Seadustasadimansauiensnneld
4 anmfazminandeimanldiay 2 fn Tasfienu§lumsdelayaiuantu 2 oh

gasnnaT lummagen viariu 2,400 fiaAwf

2.3.2 35mass

fynnuidasannassmamofme Fdandofyynueussananidessuasnm fndaadu

- -l - J U ) " w ol 1 sl
fygroddneassiinynsdupiadaumu 0" uay 1" dmiAtdwduiadiTuniatmediuuy
weuuue  dvestmaaglupivedygiudinaaviauausaaniivlasliar uplgasdamno

- a‘.-.l‘ - - |3 - ] 13
wauzaenuuudu (ufiivanufenfiuwme) whdeenly Gond nedauuseaumd
- |4
2.3.2.1 AnyoLsYasTygITIYEAE
fwaeidauandlummin 23 Wusnatadygolwiilfum -0 uaz *17 yeetmanfiae

ADINIA



19

mmeft 2.3 FRavadyRILELLLA

Enm luunvie

. 0
NRZ f@tn

0 1 1 0 1 1 0 1 0
(S T A R I i

0

mO

0 1 1 1

NRZ waufi

<

[ U S B O

23]

e o I E S S
E

RZ VAAN

”i

ulwans

mOm

SAmssasnIsuae e Yimaumi o0 dlabifluseiuazen v Wz
st mTraanTsuawa s INITIYIMEY 00 WAy 17 fhuundiustaushe W3S RZ Ay NRZ
Snawarisardatednnadun aanldufindoazhideiad Tﬂmznﬁumqianmtmﬁuﬁmﬁu
0 BUMITEE RZ (Return To Zero) dnitfiasdavindeantulasbifimnsusndameusidufioniy
0 3un31 3% NZR (Non Return To Zero)

sl T stiuams -1 Wefldygrotadusy -0 dabifldyqnontaduasiaduas -1° s
e IMnnuasayfmanndtdefiasaiimadedynnnuuntue Fausaimiuarld
FUhadygnmehen ﬁﬁaq’[ﬂuluq’mm‘ﬁﬁE‘luTwaﬁaﬂ*ﬁ"aEnmtﬁauunﬁaﬁ‘ 3@t e E, 0 uat -E
e lieansndereaemalngn ﬂ‘iadaﬁqummr?’:qﬂﬁtﬂaamnﬂ‘sznam%’wﬂ')mﬁi slaifidmrnd
NIUARTIMAWTIHIDIA AR TR fewhiusdmilmasemniaiod

2.3.2.2 ENHTATRLAMBIMIRILUIUEUIUG

f‘i‘:yrmmwmmuédcaan‘lﬂé’axﬁmwm:ﬁaﬁaﬁmmmﬁaé&uﬁoaqmﬁuﬁﬁ‘uam#fumqmi
a



qunokhmds qumssinmiu wirfiia
w 1wt y
ph‘uﬂs‘]mh Fmararadaenmiom ph‘u#li’
g :g i nrIdaAUTTTIEWI R
; i HAA
— e WIS TR
i £ £
3 3 3
- i am
- e
v v v
: 5| z
1 % 3
b, g »

n. wasdasrriny

v, wvrflosra
Fumnmm

. fygnomfann iy

4
Ansioniu

J -' d s [ 7] H 1
qf 2.11 mafouulsrplafusasdygnndoysmadnyazanatitadsestons

fopfi 211 () yleSumansmmimiadhademiavienniu mlEfyooeumu

] dl 3 LY L L2 [ d‘n =l ]
wranatuguimaseiudaiantumg imsdmiy Sulagafifienanaly Gondt  mssaaunsn

TVTWME (Coding Interference)

4' - 7] ] al w dd.. dl | 3 i o
dastinsiuathvenBanudindifiuouenadrasdygruaanmndai i ludumedusng

v o . | -
'lugﬂ 211 (n) ﬁmmmmamum'lwmmﬂmmw E aedlendu o

[ : s L] ]. 1.l 1
dwidinadatadeaniyudianm o azsanndefayalalaglisinsaaunsnamie

alurIgaNnd

d i’- t = r l : L] (L] 1
awd 2f 4Gunth mmﬁ‘lumﬂﬁ (Nyquist Frequency) KAE33WNR o U LENTEIVN

tuedad athalsfimuqmsaii@msdolumegased dagufi 211 () bildmanefiomsufiidme dwsy

wldfainad WalWdumemadilamanianindifusiimugaund



21

) )
' & -

TuilhqiiuldfiqudnuaeAfiGenh Snwmeedulnitdisas (Twice Sine Wave Property)
[y 1 o ] ‘1bn 1 ) 1 | \l “ € A ' "
AusadluzLin 2.11 (@) siulaimadaiug o5 (Frvaluaian) demiraaunsnitninais

Wueud

Tt suouermadisiiudamsdedionnand  uadaddannniemd uedad
uatiwion
2.3.3 \fumads

ﬁm‘s’mﬁ’wmam7damﬁum1dﬁagaﬁ‘ummmli’fa&ﬂﬁumuq win diowgadudnlngi
udldun suuwiuazenelausnde uarvoitmeldmelundmihussiusnntu

2.3.3.1 HILuUN

tsnaudhedhnmamiiensily - ndu 2 didsfisnmsfimanoyfuenaaagamatnh dia
fieufuaneann foviansridfinefiGuni amd ssuw

dwiumsiaGulirigaimwhadumeds  fyanadassasiniifamseesiygnm
frallifodumeiu SaailiidarmRewmarasteysld myheosdiynndag 2 wu & msf
selnduesmeianeclna JmerrendhasiWdygmanss 2obildTufussumaadme
da duminreclnatuasinunniumsnsenesaadumoeiisin Smsasaeoansmvli
sz vaaimImIasiiadia

Sadhatutt Feflerniniudortlaunatmesiyge  lnemmiwndmaned iy
Furnsds 2 Wil idumenseuiesvih useduuasnsmuamiieminindaeidly

deunideiumerieluadafdwiumidedyanoudes e usananl¥dsdiygnn
%aﬁLmummﬁv’\‘:aLm'timmauﬁﬁrgtmml.ﬁuﬂﬂwﬁamwm 4 pinudTY

- 2332 swlaueaides

Yanaudemmisdudusanasmina e i vuan delunsdlimmetuanad
dnedliynnmdeanahs ueiu‘ﬁammf%qe%u waTRsETwAaMieA (Skin Effect) fmilerni
e s hresdygnouietuwiosnn dnmmdidyaiiousnuifgnams oo
3ne} nanda é’mrmmmmﬁﬁv'aud 1.5 winedndluntsimaneiousnsdsed  swnmodald

mtlauaniuaeiigmadasui louaunlidennaudigluszmalngn 16



22
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MT# A1 TIIMIRUNTT YR TMIURImMEn

i.nqdn'mf 11ﬂl=laﬂﬁ i'mu
WITA
1C1 AT89S52 140
IC2 MAX 232 1 4
1C3 DS1307 140
IC4 241L.C163 1@
IC5 SN15176 2
ICs 7805 14
wafnbizy
c1 10pF 25V 2
2 10 uF 25 V 5 &
c3 470 4F 25 V 140
AN
R1 1k 14 W 5 917
R2 10kn 14 W 91
R3 120 0 1AW 24n
aumalanafeinh
BD1 BD104 1
Qﬂmnﬁuq
XTAL 1 addnas 11.0592 MHz 140
XTAL 2 AIAVDR 32.759 kHz 191
J1 IDE Connector 3 Pin 16
J2 IDE Connector 2 Pin 141
J3 IDE Connector 10 Pin 241
J4 Jack DC 8 ¢
J5 Jumper 467
Swi Swich 4 1 17
Sw2 Dip Swich 14h
i 3 had 1 fiou
LED Aum 140
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IC1 AT89562 i
Ic2 MAX 232 141
IC3 DS1307 1§
1c4 ULN2803 4§79
IC5 7418573 491
IC6 BCS57 32 ¥
Ic7 MC14514 44n
wufuhzy
C 220 pF B ¥
ATIRTUN T
Rt 1k 1/4W 1%
Rpack 10k 9 ¥
yivsofanfiadni
BD1 BD104 14h
qﬂmdgw]
XTAL 1 AIANDa 32.759 kHz 16
hj| IDE Connector 3 Pin 14
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i 3 hadt 1 fiow
LED1 - LED182 WA 3 mm. 192 ¥
J1-J4 IDE Connector 28 Pin 49
Js-J8 IDE Connector 16 Pin 4@
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Features

« Compatible with MCS*-51Products

+ 8K Bytes of in-fiystam Programmable (ISP} Flash Memary
- Endurenos: 1000 WritnErase Cycles

+ 4.0V to 6.5V Opaersting Range

+ Fully Static Operation: 0 Hz to 33 MKz

* Three-leve! Program Memory Lock

+ 258 x 8-bit Internal RAM

* 32 Progranmv. able 1O Lines

+ Thres 16-bit Timer/Counters

+ Eight Interrupt Souroes

+ Full Duplex UART Serial Channel

* Lowpower kite snd Power-down Modes

¢ Interrupt Revovery from Power-down Mode

+ Watchdog Timer

* Dual Data Pointer

+ Power-off Flag

* Fast Programming Time

+ Flaxible ISP Programming (Byte and Page Mods)

« Green (Pb/Halide-rew) Paciaging Option

1. Description

The ATBES52 Is a low-power, high-performance CMOS B-bit microconirotier with 8K
bytes of insystem programmabie Flash memory. The device s manufactured using
Atmal's high-density nonvolatile mamory lschnology and Is compatibie with the indus-
try-standard 80C&1 instruction set and pinout. The on-chip Flash atows the program
memory 10 be reprogrammed In-system o by a conventional nonvolatie memoty pro-
grammer. By combining a versatie 8-bit CPU with In-¢ysism programmabile Fash on
& monaltthic chip, the Atmel ATS9S52 is a powerful microcontrofler which provides a
highly-flexible and cost-sftective solution 1o many ambedded control applications,

The ATERSS2 provides the following standard festures: 8K bylos of Flash, 256 byles
of RAM, 32 110 ines, Watchdog timer, two dala peinters, three 18-bit timarfcounters, a
six-vactor two-level interrup! architecture, a full duplex serlal port, oh-chip osclilator,
and clock clrcultry. in addition, the ATB9S52 Is designed with static logic for operation
down to zero frequancy and supports two softwara seloctable power saving modes.
The Idie Mode sfops the CPU while allowing the RAM, ¥mer/counters, sarial port, and
Interrupd system to continue functioning. The Powar-down mode saves the RAM con-
tents but freazes the osciltator, disabling all ether chip functions untll the next interrupt
or hardware reset.

AlMEL

I ®

8-bit
Microcontroller
with 8K Bytes

{ In-System
Programmable
Flash

ATB9S52

1C-MICRO-a0s




2. Pin Configurations
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3. Block Dlagram
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4. Pin Description

41

4.2

43

44

4.5

4

vce

GND

Port O

Port 1

Port 2

Supply voltage.

Ground.

Part 0 is an 8-bil open draln bidirectional 1O port. As an output port, each pin can sink eight TTL
inputs. When 1s are written to porl G pins, the pins cen be used as high-impedance lnputs.

Porl 0 can also be configured to be the multiplexed low-order address/data bus during accesses
{o external program and data memory. I this mode. PO has intemal pull-ups.

Port 0 giso receives the cods bytes during Flash programming and outputs the code bytes dur-
Ing program vertfication. Externial pull-ups ate required during program verification.

Port 1 Is an 8-bit bidirectional VO port with Intemat pull-ups. The Fort 1 oulput bullers can
eink/gource four TTL inputs. When 18 are written fo Port 1 ping, they are pulled high by the Inter-
nal pull-upe and can be used as inputs. As inputs, Porl 1 pins that are extomally baing pulled low
will source cumrent (i) because of the indemal putl-ups.

in addition, P1.0 and P1.1 can be configured {6 be the timer/ocuntar 2 external count input
(P1.0/T2) and the timer/couriet 2 tigger iInput (P 1.1/T2EX), respeciively, as shown in the lollow-
ing table.

Port 1 als0 recelves the low-order sddress bytes during Flash programming and vertfication,

Port Pin Alterrats Functions

P10 T2 [edamal count input & TenerCounter 2), clodk-out

P11 T2EX (Timer/Courder 2 captuse/relond tigger and direction controlj
Pis MOS! {used for In-Bysiom Programming)

P18 MISO {uesed for In-System Programening)

PLT SCK (usad for in-Sysiam Programming]

Port 2 1s an B-bit bidirectional VO port with intemal pull-ups. The Port 2 output bufters can
nink/source four TTL Inputs. When 13 are written to Port 2 pine, they are pulied high by the inter-
nal pui-ups and can be used as inputs. As inputs, Port 2 pins that are extemally being pulled fow
wil source cumment (Iy ) because of the intemad pull-ups.

Port 2 emits the high-order address byle during fetches trom extemal program memory and dur-
ing wccesses (o extemal data memory that use 16-bit addresses (MOVX @ DPTRY. In thie
applicstion, Port 2 uses strong intemal pull-ups when emitting 1s. During accesses to extemnal
data memory that use 8-bit addresses (MOVX @ RI), Port 2 emits the contents of the P2 Special
Funciion Ragister.

Port 2 aiso receives the high-ordet addresa bits and some control signals during Flash prograny
ming and verification.

AT 89S 52 s ——

1 0C-MICRO-a/08
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46 Port3
47 RST
48 ALEFROG

Port 3 is an 8-bit bidirectionai 'O pont with internal pull-ups. The Part 3 output buffers can
sink/ource four TTL Inputs. Whaen 15 are written to Port 3 ping, they are pulled high by the inter-
nal pull-ups and can be ussd as Inputs. As Inputs, Port 3 pins that are extemally being pulled low
will source current (i, ) because of the pull-ups.

Port 3 recelves some controd signalts for Fiash programming and verification.

Part 3 also sarves the functions of varous special fealures of the ATB9S52, as shown In the fol-
lowing taba.

Port Pin Alwraste Functions

P30 RXD {serial input port)

[2<B] TXD {sorial output potl)

Pa2 TRTS (extornal intermupt 0)

Pas TNTT (extomal intemupt 1)

Pa4 1D {tmer 0 exdomal input)

Pas T1 (omer 1 extemal input)

Pa.s WH (exctemal data memory write strobe}
Par O {exdornal data memory fead strobe)

Resel Input. A high on this pin for twe machine cycles while tha oscillator is nnning resels the
device. This pin drives high 1or 98 osciiator periods after the Walchdog times out. The DISRTO
bt in SFR AUXR (address 8EH) can be used to disable this feature. in the dafaull stale of bi
DISRTO, the RESET HIGH out feature s enabled.

Address Latch Enabla (ALE) is an oulput pulse for latching the low byte of the address during
accasses to exiemnal memory. This pin is also the program pulse input (PROG) during Flash

programming.

In Rormal operation, ALE ie emitted at a constant rate of 1/6 the osciliator frequancy and may be
used for external timing or clocking purposes. Nole, however, that one ALE pulse is skipped dur-
ing each access lo exiemal data memory.

It destred, ALE operation can be disabled by setting bit 0 of SFR location 8EH. With the bit ssl,
ALE s active only during a MOVX or MOVC instruction. Otherwies, the pin Is weakly puiled high.
Seiting the ALE-disable bit has no effact it the microcontroller Is In external execution mode.



49 PSEN

410 EANPP

411 XTAL1

412 XTAL2

93
AlEL =

Program Store Enable (PSEN) Is the read strobe to extarnal program memory.

When tha ATE9S52 Is executing code from external program memory, PSEN ks activated twice
each machine cycla, excepl thal two PSEN activations are skippad during each acoess to exter-
nal data memory.

Extemal Access Enable. EA must be strapped to GND in order to enable the device to fetch
code from extemnal program memory tocations starting at 0000H up to FFFFH. Note, however,
that ¥ lock bit 1 Is progammad, EA will be Intarnally laiched on reset.

EA shouid be strapped o Vg for Intemal program executions.
This pin aiso receives the 12-voit programming enabile voltage (Vpe} during Flash programming.

Input to the inverting osclllater amplitier and Input to the intemal clock oparating circult

Ouiput from the Inverting oscillator ampiifier.

5. Special Function Reglsters

A map of the onchip memory area called the Speclal Function Ragister {SFR) space is shown In
Table 5-1.
Note that not all of the addrasses ara occupled, and unoccuplad addressas may not ba imple-

mnbdmhd‘p.ﬁeaﬂmssashﬁmeadﬂmsesvﬁlmqmmmmmm
write accessas Wil have an indelerminate effect.

Usar software should not witte 18 1o these unfisted locations, since thay may be used in future
products fo lnvoke new fealures. In that case, the rase! or inactive valuas of the naw bits will
always be 0.

Timer 2 Ragisters: Control and stafus bits are conlained In registers T2CON (shown In Tabla 5-
2) and T2MOD (shown in Table 10-2) for Timer 2. Tha register palr (RCAP2H, RCAP2L) are the
Captura/Reioad registers for Timer 2 In 16-Dil capture mode or 16-bit aule-relead mode.

Interrupt Registers: The Individual intarrupt enable bits are in the IE rogister. Two priorities can
be sat tor each of the six intarrupt sources In the IP register.

6 /AT 819552 et
10C-MICRO-08



MAX232, MAX232]
DUAL EIA-232 DRIVERS/RECEIVERS

SLLSO4T! — FEBRUARY 1980 - REVISED OCTOBER 2002

MAX232 ... D, DW, N, DR NS PACKAGE
.. D, DW, OR N PACKAGE
(TOP VIEW)

Meaet or Excead TIAJEIA-232-F and ITU
Recommendation V.23

Operate With Single 5-V Power Supply
Operate Up to 120 kbit/s

Twa Drivers and Two Recelvers

+30-V Iinput Levels

Low Supply Current . . . 8 mA Typlcal
Desligned to be Interchangeable With
Maxim MAX232

ESD Protection Exceeds JESD 22

- 2000-V Human-Body Model {AT114-A}

e Applications
TIAEIA-232F
Battery-Powered Systems
Terminals
Modems
Computers

MAX23H .

*

description/ordering information

The MAX232 is a dual driver/raceiver that includes a capacitive voltage penerator o supply EIA-232 voltage
{evels from a single 5-V supply. Each receiver convers EIA-232 inputs 10 5-V TTL/CMOS levels. These
receivers have a typical threshold of 1.3 V and a typical hysteresis of 0.5 V, and can accept £30-V inputs. Each
driver converts TTLICMOS input levels into E1A.232 levels. The driver, receiver, and voltage-generator
functions are available as cells in the Texas Instruments LinASIC™ library.

ORDERING INFORMATION
ORDERADLE | TOP-SIDE
Ta PACKAGEY PARTNUMBER | MARKING
oy | Tae MAXZI2N MG
T MAZ320
SOICO)  [Tpemdres | MAGZOR Qa2
e’ A Tdo MATTOW
SOICOW) Ncandrsl | MAGR2OWR L
SOPMS) | Tapeandresl | MAXZIINSR WAXZEZ
POP(N) | Twe MAXZIZN M3
Twe MAGAZD
Ao | 0O i | MAC3IDR i &
Toe NPT
SOICIW) M andres | MAZIZIDWR o e

Package drawings, standard packing quantibas, thermal data, symbolgzation, and PCB dasign
guidefines are availabla af www. i comvac/package.

Please be awara that an important nolice conceming availability, standard warranty, and use n critical applications of
Texas Instruments semiconducter products and deaclaimers thereto appears 3t the snd of this data sheet.

LinASIC is a trademark of Toxas instruments.

DATA infermation I sorvent ndﬂ-ﬂu .
_‘-imm:ﬂd-pnn: ‘Mm
Anating of ofl parameisrs.

Copyvight & 2002, Texas Insinamenis incorponsted

Texas
INSTRUMENTS

POAT OFFICE BOX 855303 ¥ DALLAY, TEXAS 75205 1



MAX232, MAX232|
DUAL EIA-232 DRIVERS/RECEIVERS

SLL 50471 - FEBRUARY 1989 — REVISED OCTOBER 2002
———
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loglc diagram (positive logic)

1"
TIN

EACH DRIVER

INPUT
TN

OouTPUT
TOUT

L
H

H
L

H = high level, L = low
level

EACH RECEIVER

INPUT

,zgg

Function Tables

1“

10

12

13

R1OUT

“.’P TEXAS
INSTRUMENTS

POST OFFCE BOR 055303 ® DALLAS TEXAS T8208

TIOUT

RIN



MAX232, MAX232I
DUAL EIA-232 DRIVERS/RECEIVERS

SLL50471 ~ FEBRUARY 1882 - REVISED OCTOBER 2002

absolute maximum ratings over cpsrating fres-air temperature range (unless otherwise noted)t

Input supply voltage range, Ve (seeNote 1) ... .. ..o oo 03Vte6V
Positive output supply voltage range, Vgy - ......... oo Ve - 03V 15V
Negative output supply voltagerange, Vg .. ... ... —03Vto-15V
Inputvoltaga range, Vi Dnver ... ... ... . 03VioVpe+03V
BBV . ... . .ttt e £30V

Output voltage range, Vo: TIOUT, T20UT ..., Vg_-03VioVe, +03V
RIOUT R20UT . . e D3VioVec+03V

Short-circuit duration: TIOUT, T20UT ... . e Unlimited
Package thermal impedance, 9 (seeNete 2): Dpackage .....................oooinnn 73°CW
DWpackage ............cooeiinmiineiinnns ... 51°PCIW

Npackage ........... e e 67°C/W

NSPakage .......co.oomoomiomiiiinnarnnons 64°CIW

Lead temperature 1,6 mm {1/16 inch) from casafor 10seconds  ...................ioio oo 260°C
Storege lemperatre range, Teig ... .. .cc v ooveaoi i —85°C to 150°C

1 Stresses beyond those listed under “absciste madmum ratings” may caute permaneni damage io tha device. These are stress ratings only, and
wwanmum«wmmmmmmwmmﬁaﬂbm

wwbmmmummuwmmm

NOTE . Al vollage values ane with respect 1o network ground terminal.

2 mmwm&mmmm&msﬂ

recommended operating conditions

MIN HOM MAX | UnIT
lg; Supply voltage 45 5 55| Vv
VH High-laved input voltage (T1IN, T2N) 2 v
Vi Low-level inpul voltage (T1IN, T2IN) o8| Vv
RIIN,RAN  Recoiver input voltage £ v
4 | MAX232 0 70
TA COperating free-air temperature TYoEr] 0 73 °C

electrical charactetistics over recommended ranges of supply voitage and operating free-air

temperature {unless otherwise noted) (see Note 3 and Figure 4)

PARAMETER TEST CONDITIONS MN  tyed  MAX | UNIT
Voo =55V, Al outputs open,
lcc Supply cument Ta= 25°C 8B 10| mA

T All typical values are st Voo =5V and Ta = 25°C.
NOTE 3. Test conditions are C1-C4 = 1 pF Voo =5 V2 D5 V.

B Texas
INSTRUMENTS

POST OFFICE BOX $031303 # DALLAS. TENAS 78203 3
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P SEMICONDUCTOR

DS1307
64 x 8 Serial Real-Time Clock

FEATURES
» Real-time ¢lock (RTC) counts seconds,

minutes, hours, date of the month, month, day

of the week, and year with leap-year
compensation valid up to 2100

»  56-byte, battery-backed, nonvolatile (NV)
RAM for data storage

s Two-wire serial interface

" Programmable squarewave output signal

= Automatic power-fail detect and switch
circuitry

= Consumes less than 500nA in battery backup
mode with oscillator unning

s Optional industrial temperature range:
~40°C to +85°C

= Available in 8-pin DIP or SCIC

» Underwriters Laboratory (UL) recognized

ORDERING INFORMATION
DS1307 8-Pin DIP (300-mil)

DS1307Z 8-Pin SOIC (150-mil)
DS130TN 8-Pin DIP (Industcial)
DS1307ZN §-Pin SOIC (Industrial)
DESCRIPTION

PIN ASSIGNMENT

i1 ™ s Vee
2 2 7 SQWICUT
V3 S[Q5sCL
GND 4 3 SDA
D51307 8-Pin DIP (300-mil)

X1 [t $ [0 Vee
X2 omi2 7 [D SOWoUT
Varm|s esmSCL
GND jj4 5 [N SDA
D51307 8-Pin SOIC (150-mil)
PIN DESCRIPTION
Vee - Primary Power Supply
X1,X2 - 32.768kHz Crystal Connection
Vaar - +3V Battery Input
GND - Ground
SDA - Serial Data
SCL - Serial Clock
SQW/OUT - Square Wave/Output Driver

The DS1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD) clock/calendar
plus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire, bi-directional bus.
The clock/calendar provides seconds, mimites, hours, day, date, month, and year information. The end of
the month date is automaticalty adjusted for months with fewer than 31 days, including corrections for
leap year. The clock operates in either the 24-hour or 12-hour format with AM/PM indicator. The
DS1307 has a built-in power sense circuit that detects power faitures and sutomatically switches to the

battery supply.

1of12 100101
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DS1307

TYPICAL OPERATING CIRCUIT

Vee
Ve
T I
Voe ]
0s137 5"%
ciystal
vF!i'U HAU |Rt & ] SOA
w 6] e E]
7| sawot ——l__—
AU =l I

I'E—'
i g

OPERATION
The DS1307 operates as a slave device on the serial bus. Access is obtained by implementing a START

condition and providing a device identification code followed by a register address. Subsequent registers
can be accessed sequentially until a STOP condition is executed. When Vc falls below 1.25 x Vparthe
device terminates an access in progress and resets the device address counter. Inputs to the device will
notberecognizedatthisﬁmetoprcventermnmxsdamﬁ'ombeingwrinenlothedwicefmmunomof
tolerance system. When Ve falls below Vgar the device switches into a low-current battery backup
mode. Upon power-up, the device switches from battery to Voc when Vg is greater than Vpar + 0.2V
and recognizes inputs when Ve is greater than 1.25 X Vpar. The block diagram in Figure 1 shows the
main elements of the serial RTC.

DS1307 BLOCK DIAGRAM Figure 1
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Ds1307

SIGNAL DESCRIPTIONS

Veer GND — DC power is provided to the device on these pins. Vcc is the ~5V input. When 5V is
applied within nonmal limits, the device is fully accessible and data can be wrirten and read. When & 3V
battery is connected to the device and Vecis below 1.25 X Vpar. reads and writes are inhibited. However,
the timekeeping function continues nnaffected by the lower input voltage. As Vc falls below Vaar the
RAM and timekeeper are switched over to the external power supply (nominal 3.0V DC) at Vgar.

"paT — Battery input for any standard 3V lithium cell or other energy source. Battery voltage must be
held between 2.0V aud 3.5V for proper operation. The nominal write protect trip point voltage at which
access to the kI['C and user RAM is denied is set by the intemal circuitry as 1.25 X Vpar nominal. A
lithium battery with 48mAhr or greater will back up the DS1307 for more than 10 years in the absence of
power at 25°C. UL recognized 0 ensure against reverse charging current when used in conjunction with a
lithium battery.

See “Counditions of Acceptability” at http-//www.maxim-ic.com/TechSupport/QA/ntrl him.

SCL (Serial Clock Input) — SCL is used to synchronize data movement on the serial interface.

SDA (Serial Data Input/Output) — SDA is the input/output pin for the 2-wire serial interface. The SDA
pin is open drain which requires an external puliup resistor.

SQW/OUT (Square Wave/Output Driver) - When enabled, the SQWE bit set to 1, the SQW/OUT pin
outputs one of four square wave frequencies (I Hz, 4kHz, 8kHz, 32kHz). The SQW/OUT pin is open
drain and requires an external pull-up resistor. SQW/OUT will operate with either Ve or Vbat applied.

X1, X2 — Connections for a standard 32.768kHz quartz crystal. The intemnal oscillator circuitry is
designed for operation with a crystal having a specified load capacitance (CL} of 12.5pF.

For more information on crystal selection and crystal layout considerations, pleass consult Application
Note 58, “Crystal Considerations with Dallas Real-Time Clocks.” The DS1307 can also be driven by an
external 32.768kHz oscillator. In this configuration, the X1 pin is connected to the external oscillator
signal and the X2 pin is {loated.

RECOMMENDED LAYOUT FOR CRYSTAL

3ofll
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Iﬂ‘il.l.ﬂ‘i Nﬂ')ﬂﬂﬂﬂﬁﬁ'h‘l'l%‘ﬂild LAY

ORG 0OO00H
ROW1 EQU 00
ROW?2 EQU 32
ROW3 EQU 64
ROW4 EQU 96
ROW EQU  7FH
MAX_AJ EQU 21
AD _PWD_START EQU  10H
AD_PWD_STOP EQU  4FH
CODE_EE EQU OF1lH
STATUS_AJ1 EQU  40H
STATUS_AJ2 EQU  41H
STATUS_AJ3 EQU  42H
STATUS_AJ4 EQU  43H
STATUS_AJS EQU  44H
STATUS_AJ6 EQU  45H
STATUS_AJ7 EQU  46H
STATUS_AJS EQU  47H
STATUS_AJ9 EQU  48H
STATUS_AJ10 EQU  49H
STATUS_AJ11 EQU  4AH
STATUS_AJ12 EQU  4BH
STATUS_RJ13 EQU  4CH
STATUS_AJ14 EQU  4DH
STATUS_AJ15 EQU  4EH
STATUS_AJ16 EQU  4FH
STATUS_AJ17 EQU  50H
STATUS_AJ18 EQU  51H
STATUS AJ19 EQU  52H
STATUS_AJ20 EQU  S53H
STATUS AJ21 EQU  54H
LJMP MAIN1

TXS BIT  P3.1
BITTIM EQU 189
NKEY EQU  30H
TEMP_1 EQU  31H
TEMP_2 EQU  32H
CHK_FUN EQU  33H
CHK_AJ EQU  34H
CHK_STA EQU  35H
PASS_CHK EQU  36H
NUM EQU  37H
NO_KEY EQU  38H
PASS_W1 EQU  39H
PASS_W2 EQU  3AH
PASS_BF1 EQU  3BH
PASS_BF2 EQU  3CH

B e e o e e A L ———— T T o o o e ke ek L T T T o e  m— —




IPSDA BIT PO.7
ERRORF EQU  3DH
M _KEY1 EQU  3EH
M KEY2 EQU 3FH

FLAG EQU 02FH ; User FLAG

I2C_ACK BIT FLAG.O ;: Define I2C Acknowledge
as bit

SDA BIT PO.0O

SCL BIT PO.1

I2C_ADDR EQU 056H ; For keep 12C Address

I2C_DATA EQU 0574 ; For keep I2C Data

SECONDS EQU 05BH : For keep Seconds

MINUTES EQU G59H : For keep Minutes

HOURS EQU O5AH ; For keep Hours

DAY EQU 05BH ; For keep Day

DATE EQU 05CH ; For keep Date

MONTH EQU 05DH : For keep Month

YEAR EQU 05EH : For keep Year

CONTROL EQU 05FH : For keep Control RByte

SET_T1 EQU  60H

SET_T2 EQU 61H

SET D1 EQU  62H

SET_D2 EQU 63H

SET D3 EQU 64H

SET_D4 EQU 65H

ADDR_PWD EQU 66H

N_PWD EQU  67H

I e R

RTC_1ID EQU 110100008 ; RTC Slave Address
INIT DATE TIME: SETB SDA
SETB SCL

MOV  SECONDS, #00H
MOV MINUTES, #02H
MOV  HOURS, $#00H
MOV DAY, #5H

MOV DATE, #4H

MOV MONTH, #05H
MOV YEAR, $06H
CALL RTC_WR

MAINI: MOV M_KEY1, #98H
MOV M_KEY2,#76H
MOV 20H, #00H
MOV PCON, #00H
MOV ~ SCON, #40H
MOV  TMOD, 20H
MOV  TH1,#0F4H
MOV  TL1, #0F4H
SETB TRl
CALL INIT DATE TIME
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CALL CHK_EEP

CALL RD_STA_EE

MOV RO, #01H

ABC:CALL  RD_24C

MOV A, R1

MOV P3,A

CALL DELAY

INC RO

CJINE RO, #2BH, ABC

MOV R1, #40H
ABC: MOV A, @R1

MOV P3,A

CALL DELAY1

INC R1

CJINE R1, #060H, ABC
MAIN: CALL CLR_SC

MOV ROW, $ROW1

MOV DPTR, #TITLE

CALL DISPLAY_LCD

CALL SHOW_DD
CHK_PAD: CALL SHOW D_T

CALL KEYIN2

MOV TEMP_1,A

CALL DELAY

CALL KEYIN2

MOV TEMP 2, NKEY

MOV A, TEMP 1

CJINE A, TEMP_2, CHK_PAD

MOV A,TEMP_1

MOV DPTR, #KEYPAD

MOVC A, @A+DPTR

CJINE A, $0CH, CHK_PAD

CALL SHOW_FUN
MODE: MOV A, CHK_FUN

CJINE A, $01H,CHK_MODE_2

JMP MODE_1
CHK_MODE_2: CINE A, #02H, CHK_MODE_3

JMP MODE_2
CHK_MODE_3: CJINE A, ¥03H,CHK_MODE_4

JMP MODE_3
CHK_MODE_4: CJINE A, $04H, CHK_MODE_5

JMP MODE_4
CHK_MODE_5: CINE A, $05H, EXIT_MODE

JMP MODE_5
EXIT_MODE: JMp SHOW_FUN
SHOW_FUN: CALL CLR_SC

MOV DPTR, #FUN

CALL DISPLAY

MOV CHK_FUN, $01H
S IR SRR R
FUN_KEY: CALL KEYIN

MOV TEMP 1,A
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CALL DELAY
CALL KEYIN
MOV TEMP_2,NKEY
MOV A, TEMP_1
CINE A, TEMP_2, FUN_KEY
MoV A, TEMP_1
MOV DPTR, $KEYPAD
MOVC A, @A+DPTR
CJINE A, #01H, FUN_KEY 2 JKEY = 1
MOV CHK_FUN, $01H
MOV DPTR, #CD_FUN_1
CALL DISPLAY
SIMP CHK_UP_MENU
FUN_KEY 2: CJINE A, #02H, FUN_KEY 3 ;KEY = 2
MOV CHK_FUN, §02H
MOV DPTR, #CD_FUN_2
CALL DISPLAY
SIMP CHK_UP_MENU
FUN_KEY 3: CJINE A, #03H, FUN_KEY 4 ;KEY = 3
MOV CHK_FUN, #03R
MOV DPTR, #CD_FUN_3
CALL DISPLAY
SJMP CHK_UP_MENU
FUN_KEY 4: CJINE A, #04H, FUN KEY_5 ;KEY = 4
MOV CHK_FUN, #04H
MOV DPTR, $CD_FUN_4
CALL DISPLAY
SJIMP CHK_UP_MENU
FUN_KEY 5: CINE A, #05H, CHK_UP MENU JKEY = 5
MOV CHK_FUN, #05H
MOV DPTR, #CD_FUN_5
CALL DISPLAY
CHK_UP_MENU: CINE A, $ORH, CHK_DOWN_MENU ;UP = DEC
CALL DEC_MENU
JMP FUN_KEY
CHK_DOWN_MENU: CJINE A, $0BH, KEY_ENTER ;DOWN = ADD
CALL INC_MENU
JMP FUN_KEY
KEY ENTER: CJINE A, $0FH, FUN_KEY ; ENTER
RET
DEC_MENU: MOV A,CHK_FUN
CJINE A, $01, DEC_MENU1
MOV CHK_FUN, 46
DEC_MENU1: DEC CHK_FUN
MOV A, CHK_FUN
CALL SHOW_FUNC
RET
INC_MENU: MOV A,CHK_FUN
CJNE A, $06, INC_MENU1
MOV CHK_FUN, #00
INC_MENUL: INC CHK_FUN
MOV A, CHK_FUN
CALL SHOW_FUNC
RET

SHOW_FUNC:
FUNC1 : CJINE A, $01H, FUNC2
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MOV DPTR, #CD_FUN_1
CALL DISPLAY
RET
FUNC2: CJINE A, #02H, FUNC3
MOV DPTR, #CD_FUN 2
CALL DISPLAY
RET
FUNC3: CJINE A, #03H, FUNC4
MOV DPTR, #CD_FUN_3
CALL DISPLAY
RET
FUNC4: CJINE A, $04H, FUNCS
MOV DPTR, #CD_FUN_4
CALL DISPLAY
RET
FUNCS: CJINE A, #05H, EXIT _FUNC
MOV DPTR, #CD_FUN_5
CALL DISPLAY
EXIT_ FUNC: RET
dk ko k ko ko kb h kb r ke h ko kbt kR ko ke s Aok sk
MODE_1: CALL RD_STA EE
CALL CLR_SC
MOV DPTR, $CD_MODE_1
CALL DISPLAY
CALL AJ_SHOW
r
MOV A,CHK_AJ
MOV DPTR, ¥DATA_STA_AJ
MOVC A, @A+DPTR
MOV RO, A
MOV A, @RO
JMP STA SHOW
STA_SHOW: CJINE A,4$01H,STA 2 M1
MOV DPTR, $SHOW S_1
MOV ROW, $#ROW4
CALL DISPLAY LCD
JMP END_MODEL
STA 2 M1: CJINE A, #02H,STA 3 M1
MOV DPTR, $SHOW_S 2
MOV ROW, #ROW4
CALL DISPLAY LCD
JMP END MODE1
STA 3 MI1: CINE A, $03H,STA_4 M1
MOV DPTR, #SHOW_S_3
MOV ROW, $ROW4
CALL DISPLAY LCD
JMP END_MODE1
STA 4 M1: CJINE A, #04H,STA_5 M1
MOV DPTR, #SHOW_S_4
MOV ROW, #ROW4
CALL DISPLAY LCD
JMP END_MODE1
STA_5 M1: CJINE A, #05H, STA_6 M1
- MOV DPTR, $SHOW S 5
MOV ROW, #ROW4
CALL DISPLAY LCD

JMP END MODEL
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STA 6 M1: CJINE A, $06H,STA 7 M1
MOV DPTR, #SHOW S 6
MOV ROW, $ROW4
CALL DISPLAY_LCD
JMP END_MODE1
STA 7 M1: CJINE A, #07H,STA_8 Ml
MOV DPTR, ¥SHOW S _7
MOV ROW, #ROW4
CALL DISPLAY_LCD
JMP END _MODE1
STA 8 ML: CINE A, $#08H, END_MODE1
MOV DPTR, $SHOW_S_8
MOV ROW, #ROW4
CALL DISPLAY_LCD
JMP END_MODE1
END_MODE1: CALL DELAY1
JMP MAIN

e e e vk e e e dovk T e kot ke ok ok ok e ok v e W vk sk sk e e e ek Kk e e e ek ke ek o o b o ol ok o ok

MODE_2: CALL CLR_SC
MOV DPTR, #CD_MODE_2
CALL DISPLAY
CALL AJ_SHOW
CALL PASSWORD
CJINE N_PWD,
CJINE R7, #01H, STA_PA
MOV R7, #00H
JMP MAIN
L B, )| Al e AN, o R § R
STA_PA: CALL CLR_SC
MOV DPTR, #CD_STA
CALL DISPLAY
MOV CHK_STA, #01H
KEY STA: CALL KEYIN
MOV TEMP_1,A
CALL DELAY
CALL KEYIN
MOV TEMP 2, NKEY
MOV A, TEMP 1
CJINE A, TEMP_2,KEY_STA
MOV A, TEMP_1
MOV DPTR, #KEYPAD
MOVC A,@A+DPTR
CJINE A, $01H,STA KEY_2 JKEY = 1
JMP STA_1
STA_KEY_2: CJINE A, #02H,STA_KEY_3 ;KEY = 2
JMp STA_2
STA_KEY_3: CJINE A, #03H, STA_KEY_4 ;KEY = 3
JMP STA_3
STA_KEY 4: CINE A, #04H,STA_KEY_5 ;KEY = 4
JMP STA 4

STA KEY 5: CJINE A, #05H,STA KEY 6 ;KEY = 5
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STA_KEY 6:
STA_KEY 7:
STA KEY 8:

STA_KEY UP:

STA_KEY DOWN:

STA_KEY ENTER:

STA_DEC:

STA_DEC1:

STA _INC:

STA INC1:

JMP STA 5
CINE A, #06H, STA_KEY 7 JKEY = 6
JMP STA_6
CJNE A, #07H,STA_KEY 8 JKEY = 7
JMP STA_7
CJINE A, #08H,STA_KEY UP ;KEY = B
JMP STA 8
CJINE A, #0AH, STA_KEY DOWN ;KEY = UP
CALL STA_DEC
CALL DISPLAY
JMP KEY_ STA
CJINE A, $0BH,STA KEY ENTER  ;KEY = DOWN
CALL STA_INC
CALL DISPLAY
JMP KEY STA
CJINE A, #0FH, KEY_STA ;KEY = ENTER
JMp CHK_STATUS

; hdkkk kb kA Ak w Rk kb ok dkk ko dede koo k& ok ok ok ok o b ok ke ke o ke ke b ke

MOV A,CHK STA
CJINE A, 401,STA DEC1
MOV CHK_STA, 49
DEC CHK_STA
ACALL STATUS_INDEX
RET
MOV A,CHK_STA
CJINE A, #8,STA_INC1
MOV CHK_STA, #00
INC CHK_STA
ACALL STATUS_INDEX
RET

ehhhhkkokk ko kb kkkd ek ko kdk kb rh kb kddrkd k4

L
; INPUT
; OUTPUT

CHK STA
DPTR

RETEFETEITELEEASR SRR R AR AR SRS SRS AR R SR SRR A AL RS S

STATUS INDEX:

NEXT ST:

STATUS PRO:

NAME_STATUS_1:
NAME STATUS_2:
NAME_STATUS_3:

NAME_STATUS_4:

MOV
MOV
CJINE
MOV
MOV
RL
JME
NCP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
MOV
RET
MOV
RET
MOV
RET
MOV
RET

DPTR, $STATUS_PRO
A,CHK_STA

A, $00H, NEXT_ST
A, $01H
CHK_STA, A

A

@A+DPTR

NOP
NAME_STATUS_1
NAME STATUS 2
NAME_STATUS_3
NAME_STATUS_4
NAME_STATUS_5
NAME_STATUS_6
NAME_STATUS_7
NAME_STATUS_8
DPTR, #CD_S_STAL

DPTR, $CD_S_STAZ2
DPTR, #CD_S_STA3

DPTR, #CD_S_STA4
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NAME_STATUS 5:
NAME STATUS 6:
NAME_STATUS 7:

NAME STATUS_8:

; SHOW_STATUS :

B o i iy o s e e o e T e oy (o e o e e S o e il L . o . n — — — —

CHK_STATUS:

STA_C_2:
STA C_3:
STA C_4:
STA_C_5:

STA_C_6:

B o ek e - ke ke o e B o e e i . e M T T o oA S T Tt P o T ot P e 4R o o o ot

B o o e e e S P T R B S = g = T By M o o e oy o o o Ve P L e e e o o o e

B e ko o o AL AR S T o ot By o o e P S T P o i P = o o M o o D L o o oy o

DPTR, #CD_S_STAS
DPTR, #CD_S_STA6
DPTR, #CD_S_STA7
DPTR, #CD_S_STA8

ROW, ¥ROW4
CLR_ROW
ROW, #ROW4
DISPLAY_LCD

A,CHK_STA

A, #01H,STA C_2
STA 1

A, #02H,STA C_3
STA 2

A, #03H, STA_C_4
STA_3

A, #04H,STA C_5
STA 4
A,405H,STA C 6
STA 5

A, $06H, STA C 7
STA_6

A, #07H,STA C_8
STA 7

A, #08BH,STA_C_E
STA 8

KEY STA

CLR_SC

DPTR, #CD_STA 0
DISPLAY

DPTR, #CD_STA 1
DISPLAY

DELAY1
CHK_STA, #01
SAVE_STA

CLR_SC
DETR, #CD_STA 0
DISPLAY

DPTR, #CD_STA_2
DISPLAY

DELAY1

CHK_STA, $02
SAVE_STA

CLR_SC
DPTR, #CD_STA 0
DISPLAY

DPTR, #CD_STA 3
DISPLAY

DELAY1

CHK STA, 03D
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JMP SAVE_STA
STA 4: CALL CLR_SC
MOV DPTR, #CD_STA_0
CALL DISPLAY
MOV DPTR, #CD_STA 4
CALL DISPLAY
CALL DELAY1
MOV CHK_STA, $04D
JMP SAVE_STA
STA 5: CALL CLR_SC
MOV DPTR, #CD_STA 0
CALL DISPLAY
MOV DPTR, #CD_STA 5
CALL DISPLAY
CALL DELAY1
MOV CHK_STA, $05D
JMP SAVE_STA
STA_6: CALL CLR_SC
MOV DPTR, #CD_STA_O
CALL DISPLAY
MOV DPTR, #CD_STA 6
CALL DISPLAY
CALL DELAY1
MOV CHK_STA, #06D
JMP SAVE_STA
A o FOPvevvess RN/ 00 os Ny vveveedt N 03 RE
STA_7: CALL CLR_SC
MOV DPTR, #CD_STA_0
CALL DISPLAY
MOV DPTR, $CD_STA 7
CALL DISPLAY
CALL DELAY1
MOV CHK_STA, #07D
JMP SAVE_STA
. & WL A= N G £ VR <) S, 21 (A0 B AP ST - M A
STA B: CALL CLR_SC
MOV DPTR, #CD_STA 0
CALL DISPLAY
MOV DPTR, #CD_STA_8
CALL DISPLAY
CALL DELAY1
MOV CHK STA, $08D
JMP SAVE_STA
SAVE_STA: MOV A,CHK_AJ
ADD A, #4FH
MOV RO, A
MOV A,CHK_STA
MOV R1,A
CALL WR_24C
JMP END_PRO

Y L2 R Z R RS R R R R R R R RS R R R AR SRR ASARE R SRR AR R A AR RS RN LEES]

MODE_3: CALL CLR_SC
MOV DPTR, $CD_MODE 3
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CALL DISPLAY
CALL AJ_SHOW
CALL PASSWORD
CJINE R7,#01H,MODE_3_ PASS
MOV R7, #00H
JMP MAIN

MODE_3 PASS: CALL CLR_SC
MOV DPTR, #CD_NEW_PASS
CALL DISPLAY
MOV PASS_CHK, #05H

KEY_CHANG: CALL KEYIN SCAN KEY PASSWORD
MOV TEMP_1,A
CALL DELAY
CALL KEYIN
MOV TEMP_2, NKEY
MOV A, TEMP_1
CJINE A, TEMP_2,KEY CHANG
MOV A,TEMP_1
MOV DPTR, $KEYPAD
MOVC A, @A+DPTR
CINE A, #00H,PASS CH1  ; CHK KEY = 0
MOV NUM, 00H
CALL KEY_CH_PASS

PASS_CH1: CINE A, #01H,PASS_CH2 ; CHK KEY = 1
MOV NUM, $01H
CALL KEY CH_PASS

PASS_CH2: CJINE A, #02H, PASS_CH3  ; CHK KEY = 2
MOV NUM, $02R
CALL KEY CH_PASS

PASS_CH3: CINE A, #03H,PASS CH4 ; CHK KEY = 3
MOV NUM, #03H
CALL KEY_CH_PASS

PASS_CH4: CJINE A, #04H,PASS_CHS ; CHK KEY = 4
MOV NUM, $04H
CALL KEY CH_PASS

PASS_CHS: CJNE A, #05H,PASS CH6 ; CHK KEY = 5
MOV NUM, $05H
CALL KEY_CH_PASS

PASS_CH6: CJINE A, #06H, PASS CH7  ; CHK KEY = 6
MOV NUM, $06H
CALL KEY_CH PASS

PASS_CH7: CINE A, #07H,PASS_CH8  ; CHK KEY = 7
MOV NUM, $07H
CALL KEY_CH_PASS

PASS_CHS8: CINE A,40BH,PASS CH9 ; CHK KEY = B
MOV NUM, #08H
CALL KEY_CH_PASS

PASS_CHS: CJINE A, #09H, PASS_CH_EN ; CHK KEY = 9
MOV NUM, $09H
CALL KEY CH_PAS

PASS_CH_EN: CJINE A, 40FH,KEY E CH ; CHK ENTER
JMP CHK_PASS_AG

KEY E_CH: JMP KEY_CHANG

§ o ek o e T S A e A = o o o ek Lt e e AR TR M N e e e
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KEY CH_PASS: DINZ 36H, KEEP_P_1 ; CHK PASS
JMP CHK_PASS_AG
KEEP P_1: MOV A, PASS_CHK
CINE A, #04H,KEEP_P 2  ; KEEP PASS 1
MOV A, NUM
ANL A, #0FH
SWAP A
MOV PASS_W1,A
MOV DPTR, #PASS_P_1
CALL DISPLAY
RET
KEEP P_2: MOV A, PASS_CHK
CINE A,#03H,KEEP P 3  ; KEEP PASS 2
MOV A, NUM
ORL PASS_W1,A
MOV DPTR, #PASS_P_2
CALL DISPLAY
RET
KEEP_P_3: MOV A,PASS_CHK
CINE A, #02H,KEEP P 4 ; KEEP PASS 3
MOV A, NUM
ANL A, #0FH
SWAP A
MOV PASS_W2,A
MOV DPTR, #PASS_P_3
CALL DISPLAY
RET
KEEP_P 4: MOV A, PASS_CHK
CJINE A, $01H,KEEP P_P ; KEEP PASS 4
MOV A, NUM
ORL PASS_W2,A
MOV DPTR, #PASS_P_4
CALL DISPLAY
RET
KEEP P P: JMP KEY_CHANG
CHK_PASS_AG: CALL CLR_SC
MOV DPTR, #CD_NEW_PASS_AG
CALL DISPLAY
MOV PASS_CHK, $05H
CHK_NEW_PASS: CALL KEYIN
MOV TEMP_1,A
CALL DELAY
CALL KEYIN
MOV TEMP_2, NKEY
MOV A, TEMP_1
CJINE A, TEMP_2,CHK_NEW_PASS
MOV A, TEMP_1
MOV DPTR, $KEYPAD
MOVC A, @A+DPTR

CJINE A, #00H,P CH1 ; CHK KEY = 0
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P_

P_

CH1:

CHZ2:

P _CH3:

P-—

CH4:

P_CH5:

P_CH6:

P_CH7:

P_

P-——

K—

K

CH8:

CH9:

CH_PASS:

P 1:

P _3:

DJINZ
JMP
MOV
CJNE
MOV
ANL
SWAP
MoV
MOV
CALL
RET
MOV
CJNE
MOV
ORL
MOV
CALL
RET
MOV
CJNE
MOV
ANL

NUM, 00H

K_CH_PASS

A, #01H,P_CH2 ; CHK KEY =
NUM, #01H

K_CH_PASS

A, #02H, P_CH3 ; CHK KEY =
NUM, #02H

K CH_PASS

A, #03H,P_CH4 ; CHK KEY =
NUM, #03H

K_CH_PASS

A, #04H,P_CHS ; CHK KEY =
NUM, #04H

K CH PASS

A, #05H, P CH6 ; CHK KEY =
NUM, $05H

K_CH_PASS

A, #06H,P_CH? ; CHK KEY =
NUM, §06H

K_CH_PASS

A, %07H,P_CHS ; CHK KEY =
NUM, #07H

K_CH_PASS

A, #08H, P _CHY ; CHK KEY =
NUM, #08H

K_CH_PASS

A, #09H,P_CH_EN ; CHK KEY =
NUM, $#09H

K_CH_PASS

A, $0FH,K_E CH ; CHK ENTER
A, PASS_CHK

A, #01H,K_E CH

CHK_P1_P2

CHK_NEW_PASS

36H,K_P_1 ; CHK PASS
CHK_NEW_PASS

A, PASS_CHK

A, #04H,K P 2 ; KEEP PASS
A, NUM

A, #0FH

A

PASS_BF1,A

DPTR, $PASS_P_1

DISPLAY

A,PASS_CHK

A, #03H,K_P_3 ; KEEP PASS
A, NUM

PASS_BF1,A

DPTR, #PASS_P_2

DISPLAY

A, PASS_CHK

R, #02H,K P_4 ; KEEP PASS
A, NUM

A, $0FH




127

SWAP A
MOV PASS_BF2,A
MOV DPTR, #PASS_P 3
CALL DISPLAY
RET
K P 4: MOV A,PASS CHK
CJINE A, #01H,K_P P ; KEEP PASS 4
MOV A, NUM
ORL PASS_BF2,A
MOV DPTR, $PASS P 4
CALL DISPLAY
RET
K_P_P: JMP CHK_NEW_PASS
CHK_Pl P2: MOV A, PASS_W1
CJINE A, PASS_BF1,NEW PASS_FAIL
MOV A, PASS_W2
CJINE A, PASS_BF2,NEW_PASS_FAIL
JMP KEEP_NEW_P
Y 4 A=l NN~ o LalPP e D, N, W
NEW_PASS FAIL: CALL CLR_SC
MOV DPTR, $FAIL
CALL DISELAY
CALL DELAY1
JMP MAIN
; —————————————————————————————————————————————————————————————————
KEEP_NEW_P: MOV A,CHK AJ
CJINE A,$01D,K_PASs2
MOV RO, #01H
MOV R1, PASS_BF1
CALL WR_24C
MOV RO, #02H
MOV R1,PASS BF2
CALL WR_24C
JMP END_PRO
K_PASS2: CJINE A,#02D, K PASS3
MOV RO, $03H
MOV R1, PASS BF1
CALL WR 24C
MOV RO, #04H
MOV R1, PASS_BF2
CALL WR_24C
JMP END_PRO
K_PASS3: CJINE A,#03D,K PASS4
MOV RO, #05H
MOV R1,PASS_BF1
CALL WR_24C
MOV RO, $06H
MOV R1, PASS_BF2
CALL WR_24C
JMP END_PRO
K PASS4: CJINE A, %04D,K_PASS5
- MOV RO, #07H
MOV R1, PASS_BF1
CALL WR 24C
MOV RO, #08H

MOV R1, PASS BF2
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K_PASS5:

K_PASS6:

K_PASS7:

K_PASSS:

K_PASS9:

K_PASS10:

K_PASS11:

CALL
JMP
CJINE
MOV
MOV
CALL
MoV
MoV
CALL
JMP
CJNE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJINE
MoV
MoV
CALL
MOV
MOV
CALL
JMP
CJNE
MOV
MoV
CALL
MOV
MOV
CALL

CJNE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJINE
MOV
MoV
CALL
MOV
MOV
CALL
JMP
CJNE
MOV
MOV
CALL
MOV
MOV
CALL
JMP

WR_24C

END_PRO

A, #05D, K_PASS6
RO, #09H

R1, PASS_BF1
WR_24C

RO, #0AH

R1, PASS_BF2
WR_24C

END_PRO

A, $06D,K_PASS7?
RO, #0BH
R1,PASS_BF1
WR_24C

RO, #0CH

R1, PASS_BF2
WR_24C

END_PRO

A, 407D, K_PASSS
RO, #0DH

R1, PASS_BF1
WR_24C

RO, #0EH

R1, PASS_BF2
WR_24C

END_PRO

A, #08D,K_PASS9
RO, $0FH

R1, PASS BF1
WR_24C

RO, #10H

R1, PASS_BF2
WR_24C

END_PRO

A, $09D,K_PASS10
RO, #11H

R1, PASS_BF1
WR_24C

RO, #12H
R1,PASS_BF2
WR_24C

END_PRO

A, #10D,K_PASS11
RO, #13H

R1, PASS_BF1
WR_24C

RO, #14H

R1, PASS_BF2
WR_24C

END_PRO
A,#11D,K_PASS12
RO, #15H

R1, PASS_BF1
WR_24C

RO, #16H

R1, PASS_BF2
WR_24C

END_PRO
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K PASS12:

K_PASS13:

K_PASS14:

K_PASS15:

K_PASS16:

K_PASS17:

K_PASS18:

K_PASS19:

CJINE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJNE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJINE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJINE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJNE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJINE
MOV
MoV
CALL
MOV
MOV
CALL
JMP
CJNE
MOV
MOV
CALL
MOV
MOV
CALL
JMP
CJNE
MOV

A, #12D,K_PASS13
RO, ¥17H

R1, PASS_BF1
WR_24C

RO, #18H

R1, PASS_BF2
WR_24C

END_PRO

A, $#13D,K_PASS14
RO, #19H

R1, PASS_BF1
WR_24C

RO, #1AH

R1, PASS_BF2
WR_24C

END_PRO

A, #14D,K_PASS15
RO, #1BH

R1, PASS_BF1
WR_24C

RO, #1CH

R1, PASS_BF2
WR_24C

END_PRO

A, $15D,K_PASS16
RO, #1DH

R1, PASS BF1
WR_24C

RO, #1EH

R1, PASS BF?2
WR_24C

END_PRO

A, #16D,K_PRSS17
RO, #1FH

R1, PASS_BF1
WR_24C

RO, #20H

R1, PASS_BF2
WR_24C

END_PRO
A,#17D,K_PASS18
RO, #21H

R1, PASS_BF1
WR_24C

RO, #22H

R1, PASS BF2
WR_24C

END_PRO

A, #18D, K_PASS19
RO, #23H

R1, PASS_BF1
WR_24C

RO, $24H

R1, PASS_BF2
WR_24C

END_PRO

A, #19D,K_PASS20
RO, #25H
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MOV R1, PASS_BF1
CALL WR_24C
MOV RO, #26H
MOV R1,PASS_BF2
CALL WR_24C
JMP END_PRO
K_PASS20: CJINE A, #20D,K_PASS21
MOV RO, #27H
MOV R1, PASS_BF1
CALL WR_24C
MOV RO, #28H
MOV R1, PASS_BF2
CALL WR_24C
JMP END_PRO
K_PASS21: CJINE A, #21D,KE END
MOV RO, #29H
MOV R1, PASS_BF1
CALL WR_24C
MOV RO, #2AH
MOV R1, PASS_BF2
CALL WR_24C
KE_END: JMP END_PRO
Khkhkkh bk dh kbbb hktdkhkhdkthhdhdhkdhdkhhhddd hddhddhd ok doddkhdkkdkk
MODE_4: CALL CLR_SC
MOV DPTR, #CD_MODE_4
CALL DISPLAY
;CALL DELAY1
;CALL PASSWORD
PP OV ORS00 000:0 0000904090009 909999.6694
MODE_4 PASS: MOV PASS_CHK, $05H
MOV NO_KEY, $00H
CALL CLR_SC
MOV DPTR, #INPUT TIME
CALL DISPLAY
MOV A, 403H
CALL PUTC
MOV A, 476
CALL PUTC
CHK NEW T: CALL KEYIN
MOV TEMP_1,A
CALL DELAY
CALL KEYIN
MOV TEMP 2, NKEY
MOV A, TEMP 1
CJINE A, TEMP_2,CHK_NEW_T
MOV A, TEMP 1
MOV DPTR, $KEYPAD
MOVC A, @A+DPTR
CJINE A, #00,TIME 1
MOV NUM, A
MOV A,NO_KEY
CJINE A, #01H, KEEP_XX
JMP KEEP_DAY
KEEP XX: JMP KEEP TIME
TIME 1: CJINE A, $01,TIME 2
- MOV NUM, A
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MOV A,NO_KEY
CJINE A, #0TH, KEEP TIME
JIMP KEEP_DAY
TIME 2: CINE A, 402, TIME 3
MOV NUM, A
MOV A,NO_KEY
CINE A, ¥01H,KEEP_TIME
Jup KEEP_DAY
TIME 3: CJINE A, #03, TIME 4
MOV NUM, A
MOV A,NO_KEY
CJINE A, #01H, KEEP_TIME
JMp KEEP_DAY
TIME 4: CINE A, 404, TIME 5
MOV NUM, A
MOV A,NO_KEY
CJINE A, $01H,KEEP TIME
JMP KEEP_DAY
TIME 5: CINE A, #05, TIME_6
MOV NUM, A
MOV A,NO_KEY
CINE A, #01H, KEEP_TIME
JMP KEEP_DAY
TIME_6: CINE A, 406, TIME 7
MOV NUM, A
MOV A,NO_KEY
CINE A, #01H,KEEP_TIME
JMP KEEP DAY
TIME 7: CJINE A, $#07,TIME 8
MOV NUM, A
MOV A,NO _KEY
CINE A, #01H,KEEP_TIME
JMP KEEP_DAY
TIME B: CJINE A, 408, TIME 9
MOV NUM, A
MOV A,NO_KEY
CJINE A,#01H,KEEP TIME
JMP KEEP DAY
TIME_9: CJINE A, #09, TIME CLR
MOV NUM, A
MOV A,NO_KEY
CJNE A, #01H,KEEP_TIME
JMP KEEP_DAY
TIME CLR: CJINE A,#09, TIME_END
JMP MAIN
TIME_END: JMP CHK_NEW_T
KEEP_TIME: DINZ PASS_CHK,CHK T 1
MOV PASS_CHK, #08H
MOV NO_KEY, #01H
CALL CLR_SC
MOV DPTR, # INPUT_DATE
CALL DISPLAY
MOV A, #03H
CALL PUTC
MOV A 472
CALL PUTC

JMP CHK NEW T
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CHK T 1: MOV A, PASS_CHK
: CJINE A, #04H,CHK T 2
; CHK TIME 1
MOV A, NUM
ADD A, $0FOH
CALL PUTC
MOV A, NUM
ANL A, $0FH
SWAP A
MOV SET T1,A
JMP CHK_NEW T
CHK_T_2: MOV A, PASS_CHK
CJINE A, #03H,CHK_T_3
; CHK TIME 2
MOV A, NUM
ADD A, #0FOH
CALL PUTC
MOV A, NUM
ORL SET _T1,A
JMP CHK_NEW_T
CHK_T_3: MOV A, PASS_CHK
CJINE A, #02H,CHK T 4
; CHK TIME 3
MOV A, #03H
CALL PUTC
MOV A, #81
CALL PUTC
MOV A, NUM
ADD A, $0F0H
CALL PUTC
MOV A, NUM
ANL A, $0FH
SWAP A
MOV SET T2,A
JMP CHK_NEW_T
CHK T_4: MOV A, PASS_CHK
CJINE A, #01H,KEEP_T D
; CHK TIME 4
MOV A, NUM
ADD A, $0F0H
CALL PUTC
MOV A, NUM
ORL SET T2,A
CALL DELAY
JMP KEEP TIME
KEEP_T D: JMP CHK_NEW_T
KEEP_DAY: DINZ PASS_CHK, CHK_D_1
JMP K_T_D
CHK_D_1: MOV A, PASS_CHK
- CJINE A, #07H,CHK D_2
; CHK DATE 1
MOV A, $240
CALL PUTC
MOV A, NUM
ADD A, $0FOH
CALL PUTC

MOV A, NUM
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CHK_D_2:

CHK D_3:

CHK D_4:

CHK D 5:

CHK_D_6:

MOV SET_D1,A
JMP CHK_NEW_T

MOV A, PASS_CHK
CINE A, #06H,CHK D 3
; CHK DATE 2

MOV A, #03H

CALL PUTC

MOV A 477

CALL PUTC

MOV A, NUM

ADD A, #0FOH

CALL PUTC

MOV A, NUM

ANL A, #0FH

SWAP A

MOV SET D2,A

JMP CHK_NEW_T

MOV A,PASS_CHK
CJINE A, #05H, CHK D 4
; CHK DATE 3

MOV A, NUM

ADD A, $OFOH

CALL PUTC

MOV A, NUM

ORL SET D2,A

Jmp CHK_NEW_T

MOV A, PASS_CHK
CJINE A, $04H,CHK D 5
; CHK DATE 4

MOV A, #03H

CALL PUTC

MOV A, #82

CALL PUTC

MOV A, NUM

ADD A, $0FO0H

CALL PUTC

MOV A, NUM

ANL A, #0FH

SWAP A

MOV SET_D3,A

JMP CHK_NEW_T

MOV A,PRSS_CHK
CJINE A, #03H,CHK D 6
; CHK DATE 5

MOV A, NUM

ADD A, $0FOH

CALL PUTC

MOV A, NUM

ORL SET D3,A

JMP CHK_NEW_T

MOV A, PASS_CHK
CJINE A, #02H,CHK D 7
; CHK DATE 6

MOV A, #03H

CALL PUTC

MOV A, 487

CALL PUTC

MOV A, NUM
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ADD A, #0FOH
CALL PUTC
MOV A, NUM
ANL A, #OFH
SWAP A
MOV SET D4,A
JMP CHK_NEW_T
CHK D 7: MOV A, PASS_CHK
CINE A, #01H,CHK D 6
; CHK DATE 7
MOV A, NUM
ADD A, #OFOH
CALL PUTC
MOV A, NUM
ORL SET_D4,A
CALL DELAY
JMP KEEP_DAY
K T D: MOV SECONDS, #00H
MOV HOURS, SET_T1
MoV MINUTES, SET T2
MOV DAY, SET D1
MOV DATE, SET D2
MOV MONTH, SET_D3
MoV YEAR, SET_D4
CALL RTC_WR
JMP END_PRO

LA A RS SR LSRRl Eds AR R EE IR R RS SRR RS R R E 2R

MODE_5: CALL CLR_SC
MOV DPTR, #CD_MODE_5
CALL DISPLAY
CALL AJ_SHOW
CALL PASSWORD
CALL CLR_SC
MOV DPTR, #CONNECT
CALL DISPLAY
CALL DELAY1

T e o ke o e e e MBS B o o o o o o e e e o e i S BB e A o o

JMP END_PRO
SHOW D _T: CALL RTC_RD

MOV DPTR, #AD_TIME

CALL DISPLAY

MOV A, HOURS

MOV TEMP_1,A

ANL TEMP_1, #0FH

SWAP A

MOV TEMP 2,A

ADD A, $OFOH

CALL PUTC

MOV A, TEMP_1

ADD A, $0FOH

CALL PUTC
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MOV A, ¥3AH

CALL PUTC

MOV A,MINUTES

MOV TEMP_1,A

ANL TEMP_1, #0FH

ANL A, #OFOH

SWAP A

MOV TEMP_2, A

ADD A, #OFOH

CALL PUTC

MOV A, TEMP_1

ADD A, $0F0H

CALL PUTC

MOV A, #3AH

CALL PUTC

MOV A, SECONDS

MOV TEMP_1,A

ANL TEMP_1, #0FH

ANL A, $0FOH

SWAP A

MOV TEMP_2,A

ADD A, $OFOH

CALL PUTC

MOV A, TEMP 1

ADD A, $0FOH

CALL PUTC

MOV A, SECONDS

CJINE A, #00H,EXIT_DAY

MOV A,MINUTES

CJINE A, #00H,EXIT_DAY

MOV A, HOURS

CINE A, #00H,EXIT_ DAY
SHOW_DD: CALL RTC_RD

MOV DPTR, #AD_DAY

CALL DISPLAY

MOV A, DAY

CINE A, #01D, CHK_DAY1

CALL DAY 1

JMP CHK_DATE
CHK DAYl:  CJNE A, #02D, CHK_DAY?

CALL DAY 2

JMP CHK_DATE
CHK DAY2:  CJNE A, #03D,CHK_DAY3

CALL DAY_3

JMP CHK_DATE
CHK_DAY3:  CJNE A, #04D, CHK_DAY4

CALL DAY 4

JMP CHK_DATE
CHK_DAY4:  CJNE A, #05D, CHK_DAY5

CALL DAY_5

JMp CHK_DATE
CHK_DAY5:  CJNE A, 406D, CHK_DAY®6

CALL DAY_6

JMP CHK_DATE

CHK DAY6: CJNE A, #07D,EXIT DAY
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CALL DAY 7
JMP CHK_DATE
EXIT DAY:  RET

DAY 1: MOV DPTR, #D_1
CALL DISPLAY
RET
DAY 2: MOV DPTR, #D_2
CALL DISPLAY
RET
DAY 3: MOV DPTR, #D_3
CALL DISPLAY
RET
DAY 4: MOV DPTR, #D_4
CALL DISPLAY
RET
DAY 5: MOV DPTR, #D_5
CALL DISPLAY
RET
DAY 6: MOV DPTR, #D_6
CALL DISPLAY
RET
DAY_7: MOV DPTR, #D_7
CALL DISPLAY
RET
D 1 DB 0CDH, OD2H, 2EH, 00H
D_2 DB OA8H, 2EH, 00H
D 3: DB OCDH, 2EH, 00H
D 4: DB OBEH, 2EH, 00H
D_5: DB OBEH, 0C4H, 2EH, 00H
D_6: DB OC8H, 2EH, 00H
D 7: DB OCAH, 2EH, 00H
CHK DATE: MOV A, DATE
MOV TEMP_1,A
ANL TEMP_ 1, $0FH
ANL A, #0F0H
SWAP A
MOV TEMP 2,A
ADD A, #OFOH
CALL PUTC
MOV A, TEMP_1
ADD A, $0FOH
CALL PUTC
MOV A, #20H
CALL PUTC
MOV A, MONTH
MOV P2, A
CJINE A, #01H,CHK_MON1
CALL MON_1
JMP CHK_YEAR
CHK_MON1:  CJNE A, #02H, CHK_MON2
CALL MON_2
JMP CHK_YEAR

CHK MONZ: CJNE A, #03H, CHK MON3
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CHK_MON3:

CHK_MON4:

CHK_MON5::

CHK_MONG:

CHK_MON7:

CHK_MONS:

CHK_MON3I:

CHK_MON10:

CHK_MON11:

END_MON:

MON_3:

MON 4:

MON_5:

MON_6;:

MON_7:

MON_8:

MON_9:

MON_3

CHK_YEAR

A, #04H, CHK_MON4
MON_4

CHK_YEAR

A, #05H, CHK_MONS5
MON_5

CHK_YEAR

A, #06H, CHK_MON6
MON_6

CHK_YEAR

A, #07H, CHK_MON7
MON_7

CHK_YEAR

A, #08H, CHK_MONS
MON_8

CHK_YEAR

A, $09H, CHK_MON9
MON_9

CHK_YEAR

A, #10H, CHK_MON10
MON_10

CHK YEAR

A, #11H, CHK_MON1l
MON_11

CHK_YEAR

A, #12H, END_MON
MON 12

CHK_YEAR

DPTR, $CD_MON_1
DISPLAY

DPTR, $CD_MON_2
DISPLAY

DPTR, $CD_MON_3
DISPLAY

DPTR, $CD_MON_4
DISPLAY

DPTR, #CD_MON_S
DISPLAY

DPTR, #CD_MON_6
DISPLAY

DPTR, $#CD_MON_7
DISPLAY

DPTR, #CD_MON_8
DISPLAY

DPTR, #CD_MQON_9
DISPLAY
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MON_10: MOV DPTR, #CD_MON_10

CALL DISPLAY

RET
MON_11: MOV DPTR, #CD_MON_11

CALL DISPLAY

RET
MON_12: MOV DPTR, #CD_MON_12

CALL DISPLAY

RET
CD MON 1: DB 193,46,164,46,00H
CD_MON 2: DB 161,46,190,46,00H
CD_MON 3: DB 193,213,46,164,46,00H
CD_MON_4: DB 224,193,46,194,46,00H
CD_MON_5: DB 190,46,164,46,00H
CD_MON_6: DB 193,212,46,194,46, 00H
CD_MON_7: DB 161,46,164,46,00H
CD_MON B8: DB 202,46,164,46,00H
CD_MON_9: DB 161,46,194,46,00H
CD_MON_10: DB 181,46,164,46,00H
CD MON_11: DB 190,46,194,46,00H
CD MCON 12: DB 184,46,164,46,00H
CHK_YEAR: MOV A, $0F2H

CALL PUTC

MOV A, #0F5H

CALL PUTC

MOV A, YEARR

ADD A, $43H

MoV TEMP 1,2

ANL TEMP_1, $0FH

ANL A, #0FOH

SWAP A

MOV TEMP_2,A

ADD A, #0FOH

CALL PUTC

MoV A,TEMP_1

ADD A, #0FOH

CALL PUTC

RET
AD_TIME: DB 03,117,00H
AD_DAY: DB 03,99,00H

PASSWORD: MOV NO_KEY, $03H

CALL CLR_SC

MOV DPTR, #CD_PASS

CALL DISPLAY

MOV PASS_CHK, #05H

; CHK PASS > 4

MoV PASS_BF1, #00H

MoV PASS_BFZ, #00H

MoV A,CHK_AJ

MOV DPTR, #DATA_PWD_AJ

MOVC A, GA+DPTR

MOV ADDR PWD,A
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4 o o e e U AR AR = = T T = T T o o e e o o = o o e A AL A ik L R Al e L L A ————

PASS_BUFFER:

MOV_NUM:

PASS_1:

PASS 2:

PASS 3:

PASS_4:

PASS_5:

i

PASS_6:

CHK

CHK

CJNE
CHK KEY = 0
MOV
CALL
JMP
CJINE
; CHK KEY
MOV
CALL
JMP
CJINE
; CHK KEY
MOV
CALL
JMP
CJINE
; CHK KEY
MOV
CALL
JMP
CJINE
CHK KEY = 4
MOV
CALL
JMP
CJNE
KEY = 5
MOV
CALL
JMP
CJNE
KEY = 6
MOV
CALL
JMP

It
—

il
3%

fi
(]

RO, A
RD_24C
PASS_BF1,A
ADDR_PWD
A,ADDR_PWD
RO, A

RD_24C

PASS BF2,A
PASS_BUFFER

KEYIN

TEMP_1,A

DELAY

KEYIN

TEMP_2, NKEY

A,TEMP_1

A, TEMP_2, PASS_BUFFER

A, TEMP_1
DPTR, $#KEYPAD
A, @A+DPTR

A, #00H, PASS_1

NUM, $00H
CHK_PASS
PASS_BUFFER
A,#01H, PASS_2

NUM, $01H
CHK_PASS
PASS_BUFFER
A, #02H, PASS_3

NUM, #02H
CHK_PASS
PASS_BUFFER
A, $03H, PASS_4

NUM, #03H
CHK_PASS
PASS_BUFFER
A, ¥04H, PASS_5

NUM, #04H
CHK_PASS
PASS_BUFFER
A, #05H, PASS_6

NUM, §05H
CHK_PASS
PASS_BUFFER
A, $06H, PASS_7

NUM, #06H
CHK_PASS
PASS BUFFER
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PASS_7:

PASS 8:

PASS 9:

PASS EN:

B o o e . o e i AL T it R . b B 7 o = . T T o i . A i o o W

PASS_CHK,CHK P 1

CHK_PASS:

CHK P 1:

CHK_P_2:

CHK P 3:

CHK P _4:

.
’

r

N
r

CJINE
CHK KEY
MOV
CALL
JMP
CJINE
CHK KEY
MOV
CALL
JMP
CJINE
CHK KEY
MOV
CALL
JMP
CJNE
CHK ENTER
MOV
CJINE
CALL
RET
JMP

]
~d

n
o]

It
[N

DJINZ
CHK PASS

JMP
CHK PASS FULL

MOV

CJNE
CHK PASS 1

MOV

ANL

SWAP

MOV

MOV

CALL

RET

MOV

CJINE
CHK PASS 2

MOV

CRL

MOV

CALL

RET

MOV

CJNE
CHK PASS 3

MOV

ANL

SWAP

MOV

MOV

CALL

RET

MOV

CJNE
CHK PASS 4

A, #07H, PRSS 8

NUM, #07H
CHK_PASS
PASS_BUFFER
A, #08H,PASS 9

NUM, #08H
CHK_PASS
PASS_BUFFER

A, #09H, PASS_EN

NUM, $09H
CHK_PASS
PASS_BUFFER
A, #0FH, KEY_P

A,PASS_CHK
A, #01H,NO_PASS
PASS_C

PASS BUFFER

PASS_BUFFER

A, PASS_CHK
A, #04H,CRK_P_2

A, NUM
A, $0FH

A

PASS W1,A
DPTR, #PASS P 1
DISPLAY

A, PASS_CHK
A, #03H,CHK P 3

A, NUM
PASS_W1,A
DPTR, #PASS P 2
DISPLAY

A, PASS_CHK
A, #02H,CHK P_4

A, NUM
A, $OFH

A

PASS_W2,A
DPTR, #PASS_P_3
DISPLAY

A, PASS_CHK
A, #01H,CHK P P
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MOV A, NUM
ORL PASS_W2,A
MOV DPTR, $PASS_P_4
CALL DISPLAY
RET
CHK_P_P: ; JMP PASS_BUFFER
s e D e
NO_PASS: DINZ NO_KEY,NO_P
; CHK NO PASS = 3
MOV DPTR, #CD_NO_PASS
; SHOW NO PASS
CALL DISPLAY
CALL DELAY1
MOV R7, #01H
RET
NO_P: MOV P3,NO_KEY
MOV PASS_CHK, $05H
MOV DPTR, #CD_NO_PASS
; SHOW NO PASS
CALL DISPLAY
CALL DELAY1
CALL CLR_SC
MOV DPTR, #CD_NO_PASS2
; SHOW NO PASS2
CALL DISPLAY
MOV PASS_CHK, $05H
; CHK PASS = 4
JMP PASS_BUFFER
r
PASS C: MOV A,PASS W1
CJINE A, PASS_BF1,CHK MS1
GO 1: MOV A, PASS W2
CJINE A, PASS_BF2, CHK_MS2
GO_2: MOV DPTR, §CD_YES_PASS
CALL DISPLAY
CALL DELAY
MOV R7, $00H
RET
CHK_MS1: CINE A,M_KEY1,NO_PASS
JMP GO_1
CHK_MS2: CJINE A,M_KEY2,NO_PASS
Jup GO_2
END_PRO: CALL CLR_SC
MOV DPTR, $CD_END
CALL DISPLAY
CALL DELAY1
JMP MAIN
AJ SHOW: MOV CHK_AJ, #01H
MOV DPTR, #CD_AJ1
CALL SHOW_NAME_AJ

b e o e ———— e o o = = o i A ] T o Wl LA T T o e

CHK PAD AJ: CALL KEYIN
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MOV TEMP_1,A
CALL DELAY
CALL KEYIN
MOV TEMP_2, NKEY
MOV A,TEMP_1
CJNE A,32H,CHK_PAD_AJ
MOV A, TEMP_1
MOV DETR, #KEYPAD
MOVC A, @A+DPTR
CJINE A, #QAH, CHK_DOWN_AJ
;UP = DEC
CALL DEC_AJ_NEW
CALL SHOW_NAME AJ
CHE_DOWN_AJ: CJINE A, #0BH, K_ENTER
:DOWN = ADD
CALL INC AJ_NEW
CALL SHOW_NAME AJ
K ENTER: CJNE A, $0FH,CHK_PAD AJ
; ENTER
MOV A,CHK_AJ
RET
DEC_AJ_NEW: MoV A,CHK_AJ
CJNE A,#01,DEC_AJ]
MOV CHK_RJ, #MAX AJ+1
DEC_AJ1: DEC CHK_AJ
ACALL TEACHER INDEX
RET
INC_AJ NEW: MOV A,CHK_AJ
CJINE A, #MAX AJ,INC_AJ]
MOV CHK_AJ, #00
INC AJ1: INC CHK_AJ
ACALL TEACHER INDEX
RET
;*i-*******************i*************************
; INPUT = CHK_AJ
H QUTPRUT = DPTR
'-*********\k*i-****i***ii*i*************t*********
TEACHER _INDEX: MOV DPTR, # TEACHER_PRO
MOV A,CHK AJ
CJNE A, #00H, NEXT_T
MOV A, #01H
MoV CHK AJ,A
NEXT T: RL A
JMP @A+DPTR
TEACHER_PRO:
NOP address 00
NOP address 01
AJMP NAME_TEACHER 1 address 02
AJMP NAME TEACHER_ 2 address 04
AJMP NAME TEACHER_3 address 06
AJMP NAME TEACHER_ 4 address 08
AJMP NAME TEACHER_5
AJMP NAME TEACHER_6
AJMP NAME TEACHER_7

AJMP NAME TEACHER B
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NAME_TEACHER_1:
NAME_TEACHER_2:
NAME_TEACHER_3:
NAME_TEACHER 4:
NAME_TEACHER 5:
NAME TEACHER 6:
NAME_TEACHER 7:
NAME TEACHER 8:
NAME_TEACHER_9:
NAME_TEACHER_10:
NAME_TEACHER 11:
NAME_TEACHER_12:
NAME_TEACHER 13:
NAME_TEACHER 14:
NAME TEACHER 15:
NAME_TEACHER_16:
NAME_TEACHER 17:
NAME_TEACHER_18:
NAME_TEACHER_18:
NAME_TEACHER_20:
NAME TEACHER 21:

SHOW_NAME_AJ:

AJMP
AJMP
AJMP
AJMP
AJMP
AJYP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP
AJMP

MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MOV
RET
MoV
RET
MOV
CALL

NAME_TEACHER 9
NAME_TEACHER_10
NAME TEACHER 11
NAME_TEACHER_12
NAME_TEACHER_13
NAME_TEACHER 14
NAME_TEACHER 15
NAME_TEACHER 16
NAME_TEACHER_17
NAME TEACHER 18
NAME_TEACHER_19
NAME_TEACHER 20
NAME TEACHER 21

DPTR, #CD AJ1
DPTR, #CD_AJ2
DPTR, #CD_AJ3
DPTR, #CD_AJ4
DETR, #CD_AJS
DPTR, $CD_AJ6
DPTR, ¥CD_AJ7
DPTR, #CD_AJ8
DPTR, £CD_AJS
DPTR, $CD_AJ10
DPTR, #CD_AJ11
DPTR, $CD_AJ12
DPTR, #CD_AJ13
DPTR, #CD_AJ14
DPTR, #CD_AJ15
DPTR, #CD_AJ16
DPTR, #CD_AJ17
DPTR, $#CD_AJ18
DPTR, $CD_AJ19
DPTR, #CD_AJ20
DPTR, #CD_AJ21

ROW, ¥ROW3
CLR ROW
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MOV ROW, #ROW3
CALL  DISPLAY LCD
RET

,
L
LA AR R R R AR R SRR R SRS R R IR R R R R R R EREERE X SR EEEEEETEEEEEEREEEE
CLR_SC: MOV A, #01BH

CALL PUTC

CALL DELAY

RET
H
ISR R AR R EE AR AR R R SRR R LR SR RSN EE R EEREEEEEEELEEEEREEEEEEEREEREE TR

CLR_ROW: MOV A, #0381 ; code goto
CALL PUTC
MOV A, ROW
ADD A, #32
CALL PUTC
MOV R6,#31
LOOPCLR: MOV A, #08H ; code blackspace

CALL PUTC
DINZ Ré6, LOOPCLR
RET
Hkdkkkkdk ki gk ok k ko k ok kkd ki dok ok hdkk Ak ok ok k kR ko k ko ko hkdkh ok ko ke ko k ke k W Rk

DISPLAY LCD: MOV A, #03H ; code goto
CALL PUTC
MOV A, ROW
CALL PUTC
MOV Ré, #00H
SHOW NEX: MOV A,R6
MOVC A, GA+DPTR
JZ END_DSP
CALL PUTC
INC R6
JNZ SHOW NEX
END_DSP: RET
DISPLAY: MOV R&, #00H
SHOW DISPLAY: MOV A, R&
MOVC A, BA+DPTR
JZ END DISPLAY
CALL PUTC
INC R&
JNZ SHOW _DISPLAY
END_DISPLAY: RET
PUTC: CLR TXS
;Drop line for start bit
MOV RO, #BITTIM
;Wait full bit-tinme
DJNZ RO, S
;For START bit
MOV R1, #8
;5end 8 bits
PUTCL: RRC A

;Move next bit into carry
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MOV TXS,C
;Write next bit

MOV RO, 4BITTIM
jWait full bit-time

DJINZ RO, S
;For DATA bit

DJINZ R1, PUTC1
;write 8 bits

SETB TS
;Set line high

RRC A
;Restore ACC contents

MOV RO, $BITTIM
;Wait full bit-time

DJNZ RO, S
;For STOP bit

RET

LT

KEYIN: MOV NKEY, $00H
CHK RO: MOV A, $0EFH

MOV P1l,A

MOV APl

ANL A, #QFH

CJNE A, $0FH, ROWO_IN

AJIMP CHK_R1
ROWO_1IN: MOV NKEY, #00H

JMP CHKCOL
CHK_R1: MOV L, #0DFH

MOV P1,A

MOV A,Pl

ANL A, #0FH

CJNE A, #0FH, ROW1_IN

JMP CHK R2
ROW1 IN: MOV NKEY, #04H

JMP CHKCOL
CHK _R2: MOV R, $0BFH

MOV P1,A

MOV A, Pl

ANL A, $0FH

CJNE A, #0FH, ROW2_IN

JMP CHEK_R3
ROWZ _IN: MOV NKEY, #08H

JMP CHKCOL
CHK_R3: MOV A, ¥07FH

MOV Pl,A

MOV A, Pl

ANL A, #0FH

CJNE A, #0FH,RCW3_IN

JMP KEYIN
ROW3 IN: MOV NKEY, #0CH
CHKCOL: MOV A,Fl

ANL A, #0FH

CJNE A, #0EH, CHK_C1

MOV A, NKEY

ADD A, $00H

MOV NKEY, A

RET

CHK Cl: MOV A, Pl
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ANL A, $0FH

CJINE A, $0DH, CHK_C2

MOV A, NKEY

ADD A, #01H

MOV NKEY, A

RET
CHK_C2: MOV A, Pl

ANL A, #OFH

CJINE A, #0BH, CHK_C3

MOV A, NKEY

ADD A, #02H

MOV NKEY, A

RET
CHK_C3: MOV A,P1

ANL A, $0FH

CJINE A, #07H, NOKEY

MOV A, NKEY

ADD A, #03H

MOV NKEY, A

RET
NOKEY JMP KEYIN
KEYINZ2: MOV NKEY, $00H
K2CHK RO: MOV A, $0EFH

MOV P1,A

MOV A, Pl

ANL A, $OFH

CJINE A, $0FH, K2ROWO_IN

AJMP K2CHK_R1
K2ROWO IN: MOV NKEY, #00H

JMP K2CHKCOL
K2CHK Rl: MOV A, #0DFH

MOV P1,A

MOV A, Pl

ANL A, $0FH

CJINE A, $OFH, K2ROW1_IN

Jup K2CHK_R2
K2ROW1 IN: MOV NKEY, 04H

JMP K2CHKCOL
K2CHK _R2: MOV A, #0BFH

MOV P1,A

MOV A, Pl

ANL A, $0FH

CINE A, #0FH, K2ROW2_IN

JMP K2CHK R3
K2ROW2 _IN: MOV NKEY, #08H

JMp K2CHKCOL
K2CHK_R3: MOV A, #07FH

MOV P1,A

MOV A, Pl

ANL A, #0FH

CJINE A, $0FH, K2ROW3_IN

JMP KEYIN2

JMP K2NOKEY
K2ROW3 _IN: MOV NKEY, #0CH
K2CHKCOL: MOV A, Pl

ANL A, #OFH

CJNE A, #0EH, KZCHK C1l
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MOV A, NKEY
ADD A, #00H
MOV NKEY, A
RET
K2CHK Cl: MOV A, Pl
ANL A, $0OFH
CINE A, $0DH, K2CHK_C2
MOV A, NKEY
ADD A, #01H
MOV NKEY, A
RET
K2CHK C2: MOV A, Pl
ANL A, #0FH
CJINE A, #0BH, K2CHK_C3
MOV A, NKEY
ADD A, %02H
MOV NKEY, A
RET
K2CHK C3: MOV A, P1
ANL A, $0FH
CJINE A, $07H, K2NOKEY
MOV A, NKEY
ADD A, $03H
MOV NKEY, A
K2NOKEY : RET
:- *hkhkkhhkhhk IPW SUB R TR EE 3RS '- 24C01A WRITE
; IN = RO ADDRESS
: R1 DATA
; OUT = ERRORF 0=OK 1=ERROR
; REG = A,R2
WR_24C: CALL IPW
JB ERRORF, ERROR
CALL DELAY
RET
RD_24C: CALL IPR
JB ERRORF, ERROR
MOV A,R1
RET
ERROR MOV R2, #0
MOV R3, #0
SIMP $
IPW: SETB IPSDA ; START CONDITION
SETB IFSCL
CLR IPSDA
CALL CDEL
CLR IPSCL
SETB IPSDA
MOV A, #10100000B
;DEVICE ADDRESS 1010AAAW
CALL IPWRB
JB ERRORF, IPW9

MOV A,RO ;WORD ADDRESS
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IPWY:

ANL
CALL
JB
MOV
mov
CALL
CLR
SETE
CALL
SETBE
RET

; 24CO1A WRITE BYTE

; IN

; ouT
; REG
IPWRB:

[

IPWRB1:

IFWRBZ:

CHIGH:

L2 & X

CLOW:
s ok ok

CDEL:

A

ERRORF 0=0K 1=ERROR

A, R2
CLR
Mov
RLC
MOV
CALL
CALL
DJINZ
SETB
CALL
JNB
SETB
CALL
RET
SETB

NOP
NOP
NOP
NOP
NOP
RET
CLR
NOP
NOP
NOP
NOP
NOP
RET
NOP
NOP
NOP
NOP
NOF
RET

; 24C01A READ

+ IN
; our

; REG
IPR:

RO ADDRESS

R1 DATA

ERRORF (=0K 1=ERRCR
A,R2

;START CONDITION

A,#01111111B

IPWRB

ERRCORF, IPW9

A, R1 ; DATA

p3,a

IPWRB

IPSDA ; STOP CONDITION
IPSCL

CDEL

IPSDA

*okok ok ok ok ok Ak IPWRB SUB ok ok ko ok ok ok ok ok

ERRORF ; CLEAR ERRORF FIRST
RZ, #8

A

IPSDA,C

CHIGH ; CLOCK

CLOW

RZ2, IPWRB1

IPSDA ;ACKNOWLEDGE BIT
CHIGH

IPSDA, IPWRB2

ERRORF

CLOW

IPSCL jRxk* SCL, HIGH + DELAY

IPSCL j*¥¥** SCL LOW + DELAY

;**** DELAY LR AR

khkkkhkhkhkkdd TPR SUB e e g e vk e ke ok e o

SETB IPSDA
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SETB IPSCL
CLR IPSDA
CALL CDEL
CLR IPSCL
MoV A,#10100000B
;DEVICE ADDRESS 1010AARW
CALL IPWRB
JB ERRORF, IPRY
MOV A,RO
;WORD ADDRESS
ANL A,#01111:11B
CALL IPWRB
JB ERRORF, IPRY
CLR IPSDA
;STOP CONDITION
SETB IPSCL
CALL CDEL
SETB IPSDA
SETB IPSDA
; START CONDITICN
SETB IPSCL
CLR IPSDA
CALL CDEL
CLR IPSCL
MoV A,$10100001B
;DEVICE ADDRESS 1010AAAR
CALL IPWRB
JB ERRORF, IPR9
CALL IPRDB
; DATA
JB ERRORF, IPRY
MOV R1,A
IPR2: CLR IPSDA
;STOP CONDITION
SETB IPSCL
CALL CDEL
SETB IPSDA
RET

*kkkkhkkkt TPROB SUR **kdhskkn*
; PCF8574 READ BYTE

;i OUT = A
; ERRORF 0=0K 1=ERROR
: REG = A,R2
IPRDB: CLR ERRCRF
MOV R2,#8
IPRDB1: CALL CHIGH
MOV C,IPSDA
RLC A
CALL CLOW
DINZ R2, IPRDB1
SETB IPSDA
;ACKNOWLEDGE BIT (1)
CALL CHIGH
JB IPSDA, IPRDBZ
SETB ERRORF
IPRDB2: CALL CLOW
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; 12C RTC Read

RTC_RD: MOV I2C_ADDR, #RTC_ID
; Set RTC as I2C Write Slave
CALL I 2C_S LAVE
; Connect Slave
MOV 12C_DATA, #000H
; Set Slave Address 00H
CALL I2C_DATA_WR
; Write Data to Slave
MOV IZC ADDR, #RTC_ID+1
; Set RTC as I2C Read Slave
CALL I2C_SLAVE
; Connect Slave
CALL I2C_DATA RD
; Read Data from Slave
MOV SECONDS, I2C_DATA
; Read Data to SECONDS
CALL I2C_ACK BIT
; Send Acknowledge
CALL I2C DATA RD
; Read Data from Slave
MOV MINUTES, I2C_DATA
; Read Data to MINUTES
CALL I2C _ACK BIT
; Send Acknowledge
CALL I2C_DATA RD
; Read Data from Slave
MOV HOURS, I2C_DATA
; Read Data to HOURS
CALL I2C_ACK BIT
; Send Acknowledge
CALL I2C _DATA RD
; Read Data from Slave
MOV DAY, I2C_DATA
; Read Data to DAY
CALL I2C_ACK BIT
; Send Acknowledge
CALL I2C_DATA RD
; Read Data from Slave
MOV DATE, I2C_DATA
; Read Data to DATE
CALL I2C_ACK BIT
; Send Acknowledge
CALL I2C_DATA RD
: Read Data from Slave
MOV MONTH, I2C_DATA
; Read Data to MONTH
CALL I2C_ACK_BIT
; Send Acknowledge
CALL I2C_DATA_RD
; Read Data from Slave
MOV YEAR,I2C_DATA
; Read Data to YEAR
CALL I2C ACK_BIT
; Send Acknowledge
CALL I12C DATA_RD

; Read Data from Slave
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MOV CONTROL, 12C_DATA

; Read Data to CONTRCL

CALL I2C_NACK BIT

; Send Not Acknowledge

CALL I2C_STOP

; Send Stop Cenditicon

RET

; Return
e
; 12C RTC Write
RTC_WR: MOV IZC_ADDR,#RTC_ID

; Set RTC as I2C Write Slave

CALL I2C_SLAVE

; Connect Slave

MOV I2C DATA, #000H

; Set Slave Address 00H

CALL I2C_DATA_WR

; Write Data to Slave

MOV I2C_DATA, SECONDS

; Write SECONDS to RTC

CALL I2C_DATA WR

MOV I2C_DATA,MINUTES

; Write MINUTES to RTC

CALL I2C_DATA WR

MOV IZC”DATA,HOURS

: Write HOURS to RTC

CALL IZC_DATA;WR

MOV IZC_DATA,DAY

: Write DAY to RTC

CALL IZC_DATA;WR

MOV IZC_DATA,DATE

; Write DATE to RTC

CALL 12C_DATA _WR

MOV I2CWDATA,MONTH

; Write MONTH to RTC

CALL I2C_DATA_WR

MOV IZC_DATA,YEAR

; Write YEAR to RTIC

CALL I2C_DATA_WR

MOV I2C DATA,CONTROL

; Write CONTROL to RTC

CALL I2C_DATA_WR

CALL I2C_STOP

; Send Stop Condition

RET

; Return

; I2C Data Write
; I/P: I2C_DATA
; Reserve: RS

r
I2C_DATA_WR: PUSH ACC

; Push ACC

SETB I2C ACK

; Set ACK. bit

MOV A, I2C_DATA

; Get Data




162

MOV RS, #008
; Set loop B times

I2C DATA WR 1: RLC A
; Rotate ACC. to Left with Carry
MOV SDA,C
; Move Carry Flag to SDA
ACALL I2C_CLK
; Pulse I2C Clock
DJINZ R5,I2C DATA WR 1
; Do until 8 times
SETB ShA
; Set sSDA
ACALL I2C_DELAY
; Delay
SETB SCL
; Set SCL
ACALL I2C _DELAY
; DPelay
JB SDA, 12C_DATA WR_2
; Check Acknowledge from Slave
CLR I2C _ACK
; Clear ACK. bit

I2C_DATA WR 2: CLR 5CL
; Clear SCL
BOP ACC
: Pop ACC.
RET
; Return

; 12C Data Read
; O/P: I2C_DATA
; Reserve: RS

[ S P ——————————— e P S

!
I2C_DATA RD: PUSH ACC
; Push ACC.
CLR A
: Clear ACC.
MOV RS, #008
; Set loop B times
I2C_DATA_RD 1: ACALL I12C_DELAY
; Delay
SETB SCL
; Set SCL
ACALL I2C_DELAY
; Delay
MOV C,SDA
; Get SDA to Carry Flag
RLC A
; Rotate ACC. to Left with Carry
CLR SCL
: Clear SCL
DJNZ R5,I2C DATA RD 1
; Do until B times
MOV I2C_DATA,A
; Move Data to I2C_DATA
POP ACC

: Pop RCC.
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; I2C Slave Connect

: I/P: I2C_ADDR
; O/P Flag: IZ2C_ACK

; Reserve: RS

; Push ACC.
SETB I2C_ACK
; Set ACK. bit
MOV A,IZC_ADDR
; Get Slave Address
ACALL I2C_START
; Send Start Condition
MOV RS, #008
; Set loop B times
I2C_SLAVE 1: RLC A
; Rotate ACC. to Left with Carry
MOV SDA,C
; Move Carry Flag to SDA
ACALL I2C_CLK
s Pulse I2C Clock
DJINZ R5,I2C_SLAVE 1
; Do until 8 times
SETB SDA
; Set SDA
ACALL I2C_DELAY
; Delay
SETB SCL
;: Set SCL
ACALL I2C_DELAY
; Delay
JB SDA, I2C_SLAVE 2
; Check Acknowledge from Slave
CLR I2C_ACK
; Clear ACK.
IZ2C_SLAVE 2: CLR SCL
: Clear SCL
PQOP ACC
; Pop ACC.
RET
; Return

T o e o A i - o A i TS T o . o e o S o A kAl

I2C_START: JNB SCL, I2C_START 1
; Check current SCL set?
CLR SCL
; Clear SCL
I2C_START 1: SETB SDA
; Set SDA
SETB SCL
; Set SCL
ACALL I2C_DELAY
; Delay

CLR SDA
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; Clear SDA during SCL set
ACALL 12C_DELAY

; Delay
CLR

; Clear SCL
RET

; Return

SCL

¥ o i e 11 3 b o e o o o o o o o o . m m m m my 7 T ———————

12C_8TOP: JNB SCL,I2C STOP 1
; Check current SCL set? - -
CLR 5CL
; Clear SCL
I2C STOP 1: CLR SpA
; Clear SDA
ACALL I2C_DELAY
; Delay
SETB 5CL
+ Set SCL
ACALL I12C_DELAY
; Delay
SETB SDA
; Set SDA during SCL set
RET
; Return
; I2C Clock
I2C _CLK: ACALL I2C_DELAY
; Pulse SCL
SETB SCL
ACALL I2C_DELAY
CLR SCL
RET
; Return
; I2C Acknowledge
YR, . W S B W In A A\ Y 2 W SN Y 4 A
I2C_ACK_BIT: CLR SDA
; Clear SDA
ACALL I2C_DELAY
; Delay
ACALL IZC_CLK
; Pulse I2C Clock
SETB SDA
RET
; Return
; I2C Not Acknowledge
I2C_NACK_BIT: SETB SDA
; Set SDA
ACALL I2C_DELAY
; Delay
ACALL I2C_CLK

; Pulse I2C Clock
SETB

SCL
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RET
; Return
I2C DELAY: MOV R6, #00CH
; Each loop = 50 us
I2C_DELAY 1: NOP
NOP
DJINZ R6,I2C DELAY 1
RET
DELAY PUSH 06H
PUSH 07H
MOV R6, #0FFH
DELAY LOOP: MOV R7, #0FFH
DJINZ R7,$
DJNZ R6,DELAY LOOP
POP 07TH
POP 06H
RET
DELAY1 PUSH 05H
PUSH 06H
PUSH 07H
MOV R5, #025
DELAY LOQPZ: MOV R6, #0FFH
DELAY_ LOOP1: MOV R7, #0FFH
DJINZ R7, 8
DJINZ R6, DELAY LOOP1
DJINZ R5, DELAY LOOP2
POP 07H
POP 06H
POP 05H
RET
KEYPAD: DB OFH, OCH, OBH, OAH
DB 0EH,09H, 064, 03H
DB 00H, 08H, 05H, 02H
DB ODH,07H, 04H, O1H
: ********t**-***************************************i******e
CHK_EEP: MOV RO, #00H
CALL RD_24C
MOV A,R1
CJINE A, #CODE_EE, SET_SP
RET
SET SP: CALL SET_STATUS
CALL SET_PWD
RET
SET STATUS: MOV RO, #50H
MOV R1, #0BH
PAT: CALL WR_24C
INC RO
CJINE RO, #7084, PAT
MOV RO, #00H
MOV R1, #CODE_EE
CALL WR_24C
RET
SET_PWD: MOV RO, #AD PWD START

SET PWD1: MOV R1,#43H
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RD_STA EE:

READ_AG:

DATA_STA_AJ:

DATA_PWD AJ:

CALL
INC
MoV
CALL
INC
CJINE
RET
MOV
PUSH
MOV
CALL
MOV
POP
MOV
INC
PUSH
INC
CJNE
POP
RET

DB

DB
DB
DB
DB
END

WR_24C

RO

R, #21H

WR_24C

RO

RO, ¥AD_PWD_STOP+1, SET_PWD1

R1, #40H
01H

RO, #50H
RD_24C
A, R1
01H
@R1,A
R1

01H

RO

RO, #70H, READ_AG
01H

3FH,40H,41H,42H, 43R, 44H,45H,46H, 47H
,48H, 49H, 4AH, 4BH, 4CH, 4DH, 4EH, 4FH,
50H, 51H, 52H, 53H, 54H
10H,12H,14H, 16H,18H, 1AH, 1CH, 1EH
20H,22H, 24H, 26H, 28H, 2AH, 2CH, 2EH
30H, 32H, 34H, 36H, 38H, 3AH, 3CH, 3EH
40H, 42H, 44H, 46H, 48H, 4AH, 4CH, 4EH
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