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ABSTRACT

This thesis describes the parking lot system which can calculate the parking time,
parking fee and the balance in the parking card. Moreover, the system can show the available
parking space in each floor and the balance in the card.

Microcontrollers are used to control the parking lot system and the magnetic card is
applied to be a parking card. This system can also be developed further for convenience in car

parking.
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dyaraudmuadumisiudyanadeya Taoldmadenduna (Data Select 130 Multiplex)
Tannfile luTnsreulnsame oz dedgyiamuuadumisesnuidou wioufuda
dyane ¥ ALE o ihoideon dyaiamivuadumia (Ac-A7) #led 741373 7

v g 3

o v S A ¥ Y o 1o 3 o
Hiihndemduns Mdsdygrudoyassnut Teod 7415373 vz lidhau doyadazgn

¥

aqlUnmodynudoya

J

® Y1EA (External Access 1 31) ¥ vihiidennsiiauvesnuionu
3 a P Yy ] a o I 4 T =
diiimaeiniflu | vuwds Mdeyaniaviismwiimoludr lulasnouInsames uddd
maedndiu 0 vuwds 19deyaniavtasaimnisuen

® %1 RST (Reset ¥111 9) vnihida v lulasaouInsames Sudumsninu
vy msvhinudniaein 1 dazdid lulasaeuInsamesiSuduiiauidumna 0000 e
g 1wdoya TlsunsuiazSaszuumsiem

e widganaumin (0 1819  MmhAdudaedyauuin v

H (3 4
lulasaouInsames 14iilugnalumsvinn Taoldusiundn (Crystal) Adnnudaand o-
24 wnnziEsa SwfuRaAvsE9UUIA 20-33 pF
1 o ¢ P
® undatw (Power Supply) 1% 20 3215 U11A5124 (Ground) azvIF 40

1 1 as A L] 1 1T a
v iuunassvuanlddululaseouInsames Felduvasnelivuialiifu s Toad



2.13 wisanudihlsunsu

Tug19 2.3 uamsmsdanissanusi lalsunsuveslulnsnouInsames MCs-51 uuw
uarlwiues AT89CS1 waz AT89CS2 vzmiulddl amsuvesmmisodndentloaus
Tilsunsu'ligage 64 Alalud Tavausaidenldviavaiuirlilsunsunivlusdiadon

- [ r-1 A 9 1 o 1 = -] 9 Y d.

n3esamdumouen wioidenlemuisanudiiniouensiiudeinla dvluzdd 2.3 Tau
aolu AT89Cs1 sxiimaoanud Tsunsuniolu 4 Alalud Tuvmeh AT89CS2 vTivuia 8
Alalua

Tunsainlduulrsanusinioluuazaisusnsaudu vinld AT89CS! Avzauisn
aaaafurulvanusinwuenld 60 Alalua uazthldiues ATR9CS2 zmuisadarofiy
wieanus Tdsunsuneuenld s6 Alalua

' ° ¥y d 3/ o

wisuadus TdsunsuldifudeyavesTdsunsunruquaisdiaiuveas

Tulasneulnsamesnsonisendn Tsunsueilinos (Monitor Program) viinldviauaus

o 1 v 0 a a & o T = v =
muuaﬂunﬂzusiqag'luﬂmummmmuﬂawsau mammsnmmsmu"lﬁ'mumunmm

FFFFH FFFFH
w1
Tdsunsunmeuen . .
MM
- o
60 fila'luA 1
Ysunsumouen
64 Ala'lud
1000H
OFFFH
eI
Tusupsunoly 4
0000H ilalud 0000H

31l 23 msdaassmiteanudveslulnsasuinsaans Mcs-s1

wiwanud Ilsunsulivemns a5 udun 0000H iiiodfglAsumsTaldiTudums

- o ) 4 '

a = 1 o = 1 o
MU AT uAuRLBART A 0000H 1N 0611 15Aa 1y TuRunrulea s Tasunsu
(3R] 9/ A -] 9 =t J = o 1 9 a Y
ez lyauninmelunsenisuonfaindestinisasrununuiedumiuerBdmsuns
= oo o
vinsowmesila 6 Uszinn Uszinnaz 8 lud dsznoudiy

»
o

- FuRdImSuuTMIdumes sild 0 91nnsuen Avua'3nusam@sa 0003H



= o

4 4. o s ¢ o Va
- NuRF MY msdumessUann Inwes o dAmua'l 3Aueawse 000BH

a L4

» ) '
- fuidmTvuImsduwnessUa 1 mmnmeusn Avua 3Rueaasa 00130

5 [ a =

do | PR Vel
#mivuinmisumessiUdnnlnwes 1 smua'liNueanse 001BH

1
=N.

4 ]
A A

- wuRdmsuuImsdwaesTildvosmsFemsoynsu Amua I iueansa
0023H

4 ]

- AundmivusnstwaesldeinInwed 2 Amua3fiueaesa 002BH

nsdn19 uTnsnouTnsamesd MCs-51 wuurasidmiteniws llsunsunioly
uadeanisaraeAunuIsAINgInouendas aunseildTasdesdmuauonmasauoa
mioaud ldsunsulddeninuenmsagamovesmissniusi lalsunsunisluves
lulnsnouInsamed vnaaot1a lulnsneuInsames ATSSCS! imuluanus Tusunsy
v 4 Alalud Hueamsdagsznite 0000H-0FFFH iifasaniasaaus Tulsunsuniouen
doammualdueansaoyluss 1000H-FFFFH

m3AenLIA N IMuLBnITAWIFIA 2.4 vinesa P0.0-P0.7 1§iBudeya Do-D7
wazvwonmsaluddl Taoiuassunad SnlndldleFwes 74HCS73 uas 19 dyyn ALE
uaz PSEN lumuidenldamn po.o-ro.7 itedusndoyanionuonmsa luvmziar p2.0-
P27 Wlumaidoudefuvmenmsaludgs as-als sufuidefinsdadefuntiaeniu
Tsunsumousn lulnsaouInamesszmfsvinesnifive 16 i fie fivmesa P1.O-P1.7

ung P3.0-P3.7

ATB9CS] a1

Tusunsumouen

Pl PO DO-D7
w —
[ 1

EA 2401
ALE »  uand
1o <::> P3 0-A15
P2 :>
PSEN .| OE

7 24 maoudenissnuii TilsunsunvuenvesluTasaouInsames

2.1.4 mizaanudideya
nuleauddeyall 2 uuude mitsadiudrdeyanisuenuaznielu e

Tulnsnoulninmed Mcs-s1  annsedaderumitsnnuirfeyanouen1dgage 64



a o o & - 1 H o = 1
Alalud Tasmslddds Movx  lumsdadeduniisniuiifeyaniouen nisdade

=

wiaeanuirdeyameuenvesluInsnouTnsames MCs-51 uamaladazali 2.5 vty ldan

[ o

tdnsuzadronunsAaseniasnnusi dsunsuniouen uanasfuntidgygnaunlddmiy

mseunaz@ountiasanudifeyanisuen ifivr RDuss WR

Vo Ty Pl PO < I > po-D7

EA — vcc
2 a
MCS-51 @atims 1Fau

HUIATINR

. . Yoyaniouen
mineanuildsunsy

nuludae
LATCH

ALE >

0-A15
Vo & ps

I/{{FR (—> 1o -\iE oF

1 4 ' 1 ° o
il 25 msdoudomitoanuifeyamousnveslulasnoulnsaaes MCs-51

dwsululnsaouInsames Mcs-51 sziimibanuidoyameludiuuuunsy Tag
unazieseziivnanandaiuly luwes ATsocst Tmirvanudirdeyanioluvuia 128
lud Tuvmefived ATsocs2 flvua 256 lud dinfumssaassmianuifeyanioly
uuailu 3 daufie mineanuirdoyadiuary mizeanuieyadiunu uazSimany

WQﬁfﬂ'ﬁ!ﬁH(SFR: Special Function Register) iABZ@IUNVUA 128 lud dauaasnissaess

-
Tuguh 2.6
FFH
] o aa o' o e
miwanuddoyn SmmefHanduiimy
druuuamnsodt (SFR) rnsonfanyy
»

i Taedouriniu Tooniald

8CH

7FH

wienuideyadiuai
i Idnanuy

Tavasuiazlaedau

00H
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o L) v o ¥ v e 4 P < o 1A w 3

wiruldd mizeanuiideyadiuuunasi Smmes Heddumm idumiaiiudon
o ] )7 = 1A ] o o o (-]
fu uaszlonisandoniuandiaiu uazluluTasaouInsaiass MCs-s1u1uvese: Tail
wiaeanuioyaduyu

v o ¥ 3 Vv a v

vuanuwanuddeyavesluinsnouTnsames MCS-51 uuuurasTasuiaaudy
aa o t @ < o e P ' s
Mifivs 256 lud uddromissanisidhiafuandrefu Saquadoudt lulnsaouTnsoass
MCs-51 wuvuras Intssanuioyamelugeds 3841ud Tavlumisenduiidoya
' ' v &
dauaravuia 128 lud Sueawmsasgi 00H-7FH  FeamsodideldTavasauas Tavdou
o ar T ') 1 1} o é =3 'ﬂ' 1
dmfumitsanuidoyadiuvuiiivuin 128 ludiuiu ¥eluomnsasyi SOH-FFH ua

) v ¥ data ¢ a ra ¢ a W
ansodifuwy Tasdoumiiu Tuvazhitawes SFR Sueans aayfl 80H-FFH 19ui@eniy

t o W 1 ' ¥ V2

miwanudeyadiuuu uasz I¥msdhdaun Tavasa

Tugui 2.7 vamanisdaassmizsanuiideyadiudis misanud 32 luddigadh
ueAAT 00H-1FH nuiuilu 4 ngu 50031 4 1A (Bank) uAazuUIATs SmAes 8 A2A0 RO-R7

nisaadefuniioanus luuvenlal¥dimuaiissemnos PSW(Program Status Word Register)

7FH & 3
M ldauda
30H 4
yy
2FH 5 ,
wun s Tl
-3 o e
20H ! Whad 18 luszduiin

IFH
18H

3Fmmesunafuuie 8 Ua

a w 4
17H §1uu 8 Aamenlauuan

10H

OFH

08H
07H

11 2.7 msdaassiuivemizanuideyanieluduaveslulasnouInsaand

miwanuideya 16 luddamfiueaasa 200-2FH HudufdmsulFauialy

[ 9 o o , ' ° P>
msaddeldluszdviio (Bit Addressable) uazmizoanuiifoyaiinae solud ssdos
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Adaa

a0 W @ P
ﬂﬂﬂ'ﬂ'ﬂﬂﬁ‘ﬁ?ﬂi1’11uﬂimﬂ°ﬁw§,‘|ﬂﬂ15

N
»

nsz IaaldviauTdsunsuten) msdndamulsanui luadmiidosldmsdhdsluszdulvg

' [ & 4 -4 {
pisauniladsed 1T uNuNvosaudn (Stack

2.1.5 miwanuiiisamed
wiaeanusduun (0H-FFH)  WudiuiidhfedoyaldTavass nazifiudui

6w o ¥ _ A aa saq ¥ < o -

drdguin msiziimdinduiSamesnldouani: Fuflunisdinundnues

»
v ° a ar o o 4 1
TuTasnouInsames 1wy msdiau msdwaiaivna msdumes5Ud msdedeya

aa 4 . % =
LUUIYNTY HAZIITIADBIDUS muﬁu ﬂdz'll‘ﬂ 2.8

o [ o
dundsdoya 1 lua

Il

g19lavnss bit address Faand A ldaumne
(direct byte o A ™~ (Special Function Register)
address) (MSB) (LSB)
FOH | F7 F6 F5 F4 F3 F2 | Fl FO B Register
EOH | E7 E6 ES E4 | E3 | E2 | El E0 | Acc (Accumulator)
C AC FO RS1 RSO OV P
DOH| D7 | D6 | D5 D4 | D3 | D2 | DI DO | PSW (Program Status Word)
PCT PT2 PS PTI PX1 PTO PXO
B8H | BF BE BD BC BB | BA | B9 B8 IP (Interrupt Priority Control)
BOH ¢ B7 B6 B5 B4 B3 B2 | BI BO Port P3
EA ET2 ES ET1 EX1 ET0 EXO
A8H | AF AD | AC | AB | AA | A9 A8 | IE (Interrupt Enable Control)
AOH | A7 | A6 | AS Ad | A3 | A2 | Al A0 | Port P2
99H Gl‘]’f"'lé’fri‘.]u"luﬁtﬁhfu SBUF (Serial Data Buffer)
SM0 SM1 SM2 REN TB8 RB8 TI RI
98H | 9F 9E SD 9C 9B | 9A | 99 98 SCON (Serial Control)
90H | 97 96 95 94 93 92 91 90 Port P1
8DH 191 Twdwiifu THI (Timer 1 High Byte)
8CH 418 iy THO (Timer 0 Low Byte)
8BH a8 Tudvintu TL1 (Timer 1 High Byte)
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8AH 3 ludiniu TLO (Timer 0 Low Byte)

89H 1%"'193’&114"11191“ winfu TMOD (Timer/Counter Mode Centrol
TFI TRl TFO TRO .IEl ITI IE0 ITO

88H | 8F | 8E | 8D | 8C | 8B | 8A | 89 | 88 | TCON (Timer/Counter Control)

87H &l udiviniu PCON (Power Control)

83H 13l udiniu DPH (Data Pointer High)

82H 1918 udviniy DPL (Data Pointer Low)

81H 19135 sy SP (Stack Pointer)

8OH | 87 | 8 | 8 | 84 | 83 | 82 | 81 | 8 |PortPO

i 28 Auildauveamdisanuinesluduuu

3 v )
mifmuatuanissanusimeluinlddud i s iameiaeg Mildnisdou
o ¥ 2t aa 9/ acn A ] Yo ' ' o ¥
Adwmuquainsadifnitiames 14 2 33 de Whalaslddwmismiisanuiaz 14
Fovodsamees Tululasnoulnsames Mcs-51 Ideanuuum3immasuisdaideiuise

woeldluszavdauazlud demsian 2.1

d' A o [ B o' &
A1INN 2.1 ‘]fi)tlﬁ:ﬂ1L!Huﬂiﬂﬁlﬂﬂi1u1uiﬂSﬂﬂl‘lj‘ﬂiﬁmﬂi MCS-51

Fdnual Fo AMg (address)
*Acc Accumulator 0EOH
*B B Register OFO0H
*PSW Program Status Werd O0DOH
SP Stack Point 81H
DPTR Data Pointer 2 U@ DPH,DPL
DPL 'l (Low Byte) 82H
DPH ludqa (High Byte) 83H
*PO Port 0 80H
*P1 Port | 90H
*P2 Port 2 0AOH
*P3 Port 3 0BOH
*Ip Interrupt Priority Control 0B8H
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APNN 2.1 Fouazd i sssames ulyTnsaeuInsames MCS-51 (de)

frydnual %o AWMU (address)
*IE Interrupt Enable Control 0A8H
TMOD Timer/Counter Mode Control 0B8H
*TCON Timer/Counter Control 0ASH
*T2CON Timer/Counter 2 Control 0C8H
THO Timer/Counter 0 High byte 8CH
TLO Timer/Counter 0 Low byte 8AH
TH1 Timer/Counter 1 High byte 8DH
TL1 Timer/Counter 1 Low byte §BH
#TH2 Timer/Counter 2 High byte 0CDH
#TL2 Timer/Counter 2 High byte 0CCH
#RCAP2H T/C 2 Capture Reg. High byte 0CBH
#RCAP2L T/C 2 Caoture Reg. Low byte 0CAH
*SCON Serial Control 98H
SBUF Serial Data Buffer 99H
PCON Power Control 87H

e ] ¥ = @ A
HMWHHY ¢ lﬂu‘iﬂﬁmﬂ‘iﬂﬂ1n1‘im‘\ﬂﬂd‘izﬂllllﬂ

# Tldmmzgu 80x52 (AT89xx52)

o e, d
2.1.6 MINNIUYBITIVTIADT

L] 'i'?lmna%' A (Accumulator = Acc)

Wustamesuuia 8 da aunsonadldseduiia imihananiu

[:5
€

ﬂ"l';'ﬁTu]ﬂ-!"ﬂNﬂtﬁﬂﬁ1ﬁﬂi”uﬁzﬂﬂ?}ﬂ 1ﬁUNaﬁWﬁi]"Iﬂﬂ"l'§1J'i$1l’JﬁNﬂ gazemusanuudya

¥

v 8 Uald agfidumis EOH

g,

e 33mmAe3 B (B Repister)

ﬂ aa ¢ P - o o 4 Y oo a
dhusiamesewa 8 Ja 1haudeyan Ty uasdatimiinniaufoe
g ¥ s 0 = i Aa ' g Ve e Aa ' ar
INUVDYBAINTSNIMIRUHIBNITATT 17U ITIRNDT A INUMIAIGY LAZIITIADT B Lﬂ'l-wn

gansems awnsanieldszduda agfidwmis oFoH
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® ?‘ﬁmnas‘umuz PSW (Program Status Word)

@ A -

mimhfiduaniznmsiinueeshids Tvue 7 da g

E
ol i

1 o é o ] =
HUIWAIWDT 0DOH mﬁmsnﬁuﬂmazmﬁ MAPUVDIUR AT UAAIU

D7 D6 D5 D4 D3 D2 D1 DO

CY AC FO RSI RSO ov - P

CY (Carry Flag) vmihifumdmadleliminiziimendamaniuaz
anin Swadnininnstssuanaildiiduiu 8 fin (FHH) Dafifuenfiu13fida cy %
Hufiadina

AC (Auxiliary Carry Flag) (fufmagaoilefimsfiuin uazifanmstum
wioadInaduszniniad 3 fudadt 4 veaniimand fnflziAraesmiiumt
d11n 15A U5 UV IUTDS (Binary Code Decimal)

FO (Flag 0) vimshidudufivaaisialy Erinrsdammonueily ol
minseviauidsiinadeanIuz (Flag) fezludinansenuderiidmualy

RS1 UA: RSO (Register Select 1az0) vivhfidenldduminesiSmmes
RO-R7 g 4 Awmia dwvisaz 8 @2 (RO-R7) awsadenldldlaumsneniiing

A5 1IN 2.2

AN 2.2 AHUSIAeT RO-R7

RS! RSO AWMU RO-R7
0 0 Bank 0 @MU 00H-07H
0 1 Bank 1 #1UnU3 08H-OFH
1 0 Bank 2 @nus 10H-17H
1 1 Bank 3 @WWU3 18H-1FH

OV (Overflow) 1Husansaa uziiplimsdIaunsanisnszimiasin
o JHANY S . t oA ' ' ° o Y o 4 ¥ & - o
Hadwiid 1dazBanfundhiidundanisanudoesuld Mildaoginiu 17 uazda
3/ o ] a =
munsolfdumuaaanadnnndlua
T AT P A T AR ITI A C T SPIRL T VRN TR CARITY )
. 3 VoA d v Ao I'4 ¥ a a1 a
P (Parity Flag) 1¥n320aausiiiiueyluiimees A udazdaiia iy 1
[ o v M o4 9 Aaa [~/ t | qy . 34 ° o =
sawfududrurugnion Silidmwiug meosdoniiu -~ uaduiuduaufeziing

ﬂﬂWHtlﬂu 0~
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e 33mmesouAn (SP = Stack Pointer)
ﬂ Aa o a ae ' 1o g o " 4
WuiTmmoiauanuuia 8 da Idwmusegh 81H lmdudunuaday
Arguan 1AundunusveTdsunsundn Wo'lulasaouInsamesnszlanluviau

=)

Tdsunsudomasy lulasaeuInsmansvenduuiinunldsunsundndnyl Aeuiey

4 o lld' ] Pl P
nselanld lulasneulnsamesazifuaridumua Bacuandou lunsaiusinisidiou
] ] o P - 1_ o ] .&' Ad e 9/ o
Tdsunsugeunarsg Tusunsy srauanfesimufviidumiann Aunidedldaunes
A' 3 - o o 3 ] W 9 19 10 o
L Avmmesauanmsafimuadiundangld uadr ludmualulasreulnsames
MCS-51 9zfivuadunua13n o7H
o FmmesiTiviuaenluhlsunsy (PC = Program Counter)
Hudsmensowin 16 da ImiRusndMUIAIFINITHIIUYD
d o M o] ¥ e @ 1 o & o o
TuTasneu InsamesmasmdnzivmannueaInadiddeiu gaianudiaguinlums

»
asvaeumsivoullsunsylilulnsnouInsameslsznananaz 1 jidnwdduduasy

1 4
CY

d’. ¥ adAn o o/ o o " @ T
uwuauianld amefdnivdurenluldsunsy o) szdludifusmidumdann
) - < o 1 o
dumisiluInsneuTnsawesirauegilogiiv

o FSmaeidi¥¥eyn (DPTR =Data Pointer)

Fusiamesvuia 8 da 2 ga Uszneudwiianes ludd (DPL)
waeludge (DPH) egndwinis 82H waz 83H awsaldld 8 da uazldsumilunna
16 da dindifidinuadiuniadeyalumiavaiuduazguasainisuend
lulnsnouinsamasfeanisando

e 3F3mAvinein (Port Register)
Tulnsaeulnsimes Mcs-s1 lagmualinis@anonnediansziinim
é = ] ~ =
wosa ¥aliog 4 weim Twwawesmaz 8 fim fle wesa 0 (PO =80H) Wwein 1 (P1=90H)
¢ s ¢ ¥ a s
WO 2 (P2 = AOH) uaz Wosa 3 (P3 = BOH) 13nwammmmhai‘luau?gmm:mmwﬂw
awqulAszduiia

o Fmneiiireiveyneynsu (SBUF = Serial Data Buffer)

duifameifivimdinsuadeyauvveynsy Tvuia 8 dn off

L] Al é - - 1 o w 1 o a o ]
funia 998 FaundldmsAededoyaoynsy Tiiivesey 2 g fle dviesdmsuda
$oya (Transmit Buffer Register) #1u1fa1 TxD  uaztiiesdmsuiudoya (Receive
Buffer Register) F1UI8au7  RxD  iffodeamsiivzdadoyasynsuennsadoudoyaly

ar

fi33ames SBUF uazdoyaszgndelufadvives eldlulnsnouInsaaesdseanty

nesuan
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¢ F3mAeiiAmAUNM (Timer Register)
dusimwesvuin 16 da miuiuiiamesy Ao ludduaz ludgs
1puA1dniunal (Counter) nwlululasnouinsawes welHidugmnar nialdfuim
dudwaudygrannim Puse) ululasaeulnsames Mcs-51 Usznoudis THO TLO
TH1 TLI Uaz TH2 TL2
e 33maefuntosd (Capture Register)
Aa '3 a A ) o
Fuiimmesaria 16 ia Ao RCAP2L ‘luddl uaz RCAP2H ‘lud
g4 Waawdu L2 TH2 i IR lwTaseeu Insamesassedunaiman/aounlas
anuzasInfivl T2EX eldda munar sl uazmsasundasdyarauiiniia
T2EX
¢ 33mAe3AIURY (Control Register)
aa sq ¥ e ' ' ¢
histmnesfldniuqumsiinudiuaig vealulasneunsaaes
é ]y 1 4
Fulsznoudauisaaasaeluil
33mAe3 PCON (Power Control Register) :  ¥mi#iniugums
MaveslulnsneuTnsames Tasmsdmualidyguudnmganiau ilddiudieg
¢ o ¥ & > & t 3 Y
aoluluTasnouTnsaassnyaiiaudi Fuflunsaawdssuiie lidesms v
TuTnsnouInsa@oshiau (Sleep Mode)
-y d . . s s e 9 o
F9mme3 SCON (Serial Control Register) : 1Ju53aun0s sl
aIuAuszuRsmsfemsuuveynsunwluluinseeunsaes
33mAed TCON T2CON maz TMOD T2MOD : 1¥nrugunis
MauvesesivnanivnamelululasseuTnsames (Timer/Counter)
$3mmed IE oz IP (Interrupt Enable Control ilaY Interrup
Priority Control) : 1JuS3awainlFmiugunisdumesTidveslulasnouinsamed U IE

s a

(Interrupt Enable) iluiimmeinovauaimimnuvesdyanudumessld uazidmaes
a Aw o o o o o a da | o
(Priority Interrupt)  iwmthfidaddunudAgvesdyaiunovauean1sowmessldves
o
Tulnsneulnsaaas
TunsdiiFudunmsiinulnivedlulasaeuInsameiuiodisanior a13samos

aee NegmolululasnouInsameszgnmai iy Fapsieh 2.3



duinremyanan nizeeNmansziy

H " aa o0 8 A °
ATINA 23 AisimaniAen e uduiauveslulasaouInsamed MCs-s1

FoyAnyal ¥ YU
*Acc Accumulator 00000000
*B B Register 00000000
*PSW Proggram Status Word 00000000
SP Stack Point 00000111
DPTR Data Pointer 2 U DPH,DPL
DPL Yudd1 (Low byte) 00000000
DPH l‘l]J?T’q’ 1 (High byte) 00000000
*PO Port 0 11111111
*P1 Port | 11111111
*p2 Port 2 11111111
*P3 Port3 11111111
*[P Interrupt Priority Control 8051 xxx00000, 8052 xx000000
*E Interrupt Enable Control 8051 0xx00000, 8052 0x000000
T™OD Timer/Counter Mode Control 00000000
*TCON Timer/Counter Control 00000000
*+T2CON Timer/Counter 2 Control 00000000
THO Timer/Counter 0 High byte 00000000
TLO Timer/Counter 0 Low byte 00000000
THI1 Timer/Counter | High byte 00000000
TL1 Timer/Counter 1 Low byte 00000000
#TH2 Timer/Counter 2 High byte 00000000
#TL2 Timer/Counter 2 High byte 00000000
#RCAP2H T/C 2 Capture Reg. High byte 00000000
#RCAP2L T/C 2 Caoture Reg. Low byte 00000000
*SCON Serial Control 00000000
SBUF Serial Data Buffer Nildfmua
PCON Power Control OXXXXXXXX

winog  “Simeeinaunsatndsldssduda 01wy 80x52 (AT89xx52)

72184
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2.1.7 SimasiWanvuniay

AusTawmesnldmsaruquashinuveslulnsnouTnsames MCS-51 fiaufiu 22

L)

1 4 F )
fadmTues ATs9CS1 uag 28 A luiwed ATBICS2 uaz oynsy AT8ISxx Matiiiiosninly

AT89C52 uaz AT89Sxx 181 Inwefimmimesuinndl AT89CS1

¥
L]

¥ ]
33maes SFR Tueamsaegizndng 80H-FFH Tufiuiveamisennudideyadiuvu
¥ =2 . . ) o = Ai ¥ == o
a3 d81AuA3 3 (Direct Addressing) A1MFUTWazBvAloUYDIS ImADs SFR NAIH

o 33mmesuaniganizvealtlsunsy (Program Status Word : PSW)
FhiSSaweivnn 8 1a musadndald luszAvie Saeuisadivuan
¥ ] )
TuunasdavesTdmaeiaailldodedas: Tusmmsasgi DoH iwmdhilduaoiuzvens

¥ i
WamveelisunsuluvaziuGonaniuzaieg veeTusunsudn uan (Flag) iedgnszi
fdamaendiamansuazaninudunamsn/doulasaousiu  navesnsidsulaniuee
wtlngiidedieg vesiiamnes PSW swaziBvaveamazalusimaad PSW aunsoumas
Tadaga 2.10

wiiuldh uenainiimmes psw gl lumniivamuzvesTusunsy
g/ da ot - ' T 9 ] T & A’ P
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Dir | Ind | Reg | Imm

MOV<SCR> A=<SCR> X 1 X X X 1

MOVDEST>,A <DEST>=<SCR> X | X X 1

MOV<DEST>,<SCR> | <DEST>=<SCR> X | X X X 2

MOV DRPT #Datal6é | DRPT=6Bit Immediate X 2
Constant

PUSH<SCR> INC X 2

SP:MOV”@SP”,<SCR>

POP<DEST> MOV<DEST>"@SP",DEC | X 2
SP

XCH A<BYTE> ACC AND<Byte>Exchange | X X X 1
Data

XCHD A,@RI ACC AND @RI Exchange X 1

Low Nibbles
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Tnuanmisuoaas e 2

HiTuiin msnszi 113

Hnd

An

Dir Ind Reg Imm
ADD A <byte> A=A+<byte> X X X ]
ADDC A, <byte> A=A+<byte>+C X 1
SUBB A,<byte> A=A-<byte>-C X X 2
INC A A=A+1 Accumulator Only 1
INC <byte> <byte>=<byte>+1 X X X 1
INC DPTR DPTR=DPTR+1 Data Pointer Only 2
DEC A A=A-1 Accumulator Only 1
DEC <byte> <byte>=<byte>-1 X X X 1
MUL AB B:A=Bx A ACC and B Only 4
DIV A=Int[A/B] ACC and B Only 4
B=Mod[A/B]

DA A Decimal Adjust Accumulator Only 1

o w o -
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crL : fumsldddandunmemsnomBiuudiues doyaluneniaya

»
a o

o [P=] v ' - 3 & s [) n.:
waiez hiliwalaqaemveuran wiomidafsiumiaeams miumuiaiug
¥ . » I}
RL RLC RR RRC SWAP : 11 5 midatiuiidalumsiiaunisouia
L% - é =3 [ 1 ~
UUAYDUBNAIWAIRDIF RL flumsmiianadio RLC dumsiimaiunisdioiiuda
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ANL : (Jums ADD funidassasnaas  szvhumasiidisasslonles
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HUTuiln Msnszi Tnuamsuonmse I89M9
Dir | Ind | Reg | Imm | 1903
A
ANL A <byte> =A AND <byte> X X X X 1
ANL <byte> A <byte>=<byte>AND A X 1
ANL <byte> #Data <byte>=<byte>AND # Data X 2
ORL A,<byte> A=A OR <byte> X X X X 1
ORL <byte>,A <byte>=<byte>OR A X 1
ORL <byte>,#Data <byte>=<byte>0OR # Data X 2
XRL A,<byte> A=A XOR <byte> X X X X 1
XRL <byte>,A <byte>=<byte> XOR A X 1
XRL <byte>#Data <byte>=<byte> XOR # Data X 2
CLR A A=00H Accumulator Only 1
CPL A A=NOT A Accumulator Only 1
RL A Rotate ACC Left 1 bit Accumulator Only 1
RLCA Rotate Left Through Carry Accumulator Only 1
RR A Rotate ACC Right | bit Accumulator Only 1
RRC A Rotate Right Through Carry Accumulator Only 1
SWAP A Swap Nibbles in A Accumulator Only 1
arsni 2.7 gafidanss TaaTahifideuTa
Hluila MINTZA Tnuamsuaa@ass | 13215
Dir | Ind | Reg | Imm | 190
fian
Jrel Jump if A=0 Accumulator Only 2
INZ rel Jump if A=0 Accumulator Only 2
DINZ <byte>,rel Decrement and Jump if not zero X 2
CINE A, <byte>,rel Jump if A=<byte> X X 2
CJNE <byte>#data,rel | Jump if A=#data X X 2
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A NN 2.8 gafidayau

i Twiln mInsz¥ PAMSANFAIA
ANL C,bit C = CAND bit 2
ANL C,/bit C + C AND (NOT bit) 2
ORL C,bit C=COR bit 2
ORL C/bit C =C OR (NOT bit) 2
MOV C,bit C=bit 1
MOV bit,C Bit=C 2
CLRC C=0 1
CLR bit Bit=01 1
SETB C C=1 1
SETB bit Bit=1 1
CPLC C=NOTC 1
CPL bit Bit=NOT bit 1
JC Rel Jump if C =1 2
JNC Rel Jump if C=10 2
JB bit,Rel Jumpif C =1 2
JnNB bit,Rel Jump if C=0 2
JBC bit,Rel Jump if C = 1;CLR bit 2

- r o
2.1.9 Tassadnunnduneifildvedlulninoulnsaaed Mcs-s1

o < Jo | o I o ci
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agnwluiTmnes TCON Liay SCON
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A1TnA 29 e idanse lan laolidouluseq

filadin M3NTEi naMIORFAIA
JMP Addr Jump to Addr 2
JMP @A+DPTR Jump to A+DPTR 2
CALL Addr Call subroutine at Addr 2
RET Return from subroutine 2
RETI Return from interrupt 2
NOP No operation 1
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MAIN

#include <reg52.h> // Header file for generic 80C51 and 80C31.
#include <stdio.h>  // prototype declarations for I/O functions
/‘*** ConSta.ntS ’IUIUIK’IUIK***********************************************/‘

#define TRUE 1

/* set pin for magnatic card reader */
#define pdat P3 4
#definepclk P3_5
#definepcin P37

static unsigned char idata str_buf[22], rcard[25],char_card[25];
unsigned char S_Sec,S_Min,S Hour,S_Day,S_Date,S_Mon,S_Year;
unsigned char Sec,Min,Hour,Day,Date,Mon,Year;

// Jsznm Libraly

#include <funcl.c>

#include <lcd_lib.c>

#include <i2c.c>

/

// Function RS232

/I

#define serial_buffer_size 50

static unsigned char idata serial_buffer[serial_buffer_size];

static unsigned char idata index_in=0,index_out=0,send_status=0,data_count=0,tt=0;
unsigned char DISBUF[8],tot;

void init_serial(void) {

SCON = 0x52; // Setup serial port control register Mode 1:
PCON &= 0x10; // Clear SMOD bit in power ctrl reg This bit
TMOD |= 0x22; // Set M1 for 8-bit autoreload timer

TH1 = 0xF6; // Set autoreload value for timerl 9600 baud
TR1=1; // Start timer 1

TI=1; // Set TI to indicate ready to xmit

}

1/

/] #addu namadoya ID #e inunmfiousa Sy
void f show data(int temp)

L

mnt1;

clr_led();

led_gotoxy(1,1);

out_lcd(sprintf(str_buf," ID = [%d] ",temp));
led gotoxy(1,2);



out_lcd(sprintf(str_buf,"%c",RD AT24C256(((temp-1)*70)+26+1)));

led_gotoxy(1,3);

out_lcd(sprintf(str_buf," Car Number: "));

for(i=0;i<4;i++)
out_lcd(sprintf(str_buf,"%bu",RD_AT24C256(((temp-1)*70)+41+i)));
led _gotoxy(17,4);

out_lcd(sprintf(str_buf.,"Bath"));

led gotoxy(1,4);

out_led(sprintf(str_buf," Monny : "));

for(i=0;i<6;i++)

if (RD_AT24C256(((temp-1)*70)+45+i) I="*")
out_lcd(sprintf(str_buf,"%bu" . RD AT24C256(((temp-1)*70)+45+1)));
)

void f show datal(int temp)

Lo

inti;

clr_led(};

led_gotoxy(l,1);

out_led(sprintf(str_buf," Name: "));

for(i=0;i<15;i++)
out_led(sprintf(str_buf,"%c",RD_AT24C256(((temp-1)*70)+26+i)));

led _gotoxy(1,2);

out_lcd(sprintf(str_buf," Car Number: "));

for(i=0;i<4;i++)
out_lcd(sprintf(str_buf,"%bu",RD_AT24C256(((temp-1)*70)+41+i)));
led gotoxy(16,3);

out_lcd(sprintf{(str_buf,"Bath"));

lcd gotoxy(1,3);

out_led(sprintf(str_buf,” Monny : "));

for(i=0;i<6;i++)

if (RD_AT24C256(((temp-1)*70)+45+i) !="*")
out_led(sprintf{str_buf,"%bu",RD AT24C256(((temp-1)*70)+45+i)));
}

#include<commu_lib.c>

/f Asfdu srusnnfAdueta

/

/ Function Key

/
unsigned char read _key(void){
unsigned char templ temp?2;
int key;

PO = 0x0f;

templ = PO & OxfT;



PO = 0xf0;
temp2 = PO & Oxff;
templ = (templ | temp2)& OxfT;

if (temp1 == 238) // 1

key = 1;
if (templ == 237) // 2
key = 2;
if (temp1 == 235) // 3
key = 3;
if (templ ==222) // 4
key = 4;
if (templ ==221) // 5
key = 5;
if (templ ==219) // 6
key = 6;
if (templ ==190) // 7
key =7;
if (templ == 189) // 8
key = §;
if (templ == 187) // 9
key=9;
if (templ == 125) // 0
key=10;

if (tempt == 126) // Clear
key=11;
if (templ == 123) // HELP
key =12;
if (tempt == 119) // Enter

key = 13;

if (templ == 183) // Function
key = 14;

if (templ == 231) // UP

key = 15;

if (templ == 215) // Down

key = 16;

if tlempl == 255) // Not Put
key = 100;

return (key); // dsd1key fnadindy

h

/7 Rafdu Sumnn dasuuvndn

{/

i Read magnetic Card
I/

void cardclk(void)
{



while{ pclk == 0 ){}
while( pclk == 1 ){}
!

void getcard(void)

{

unsigned char i,j,din;
bit fstart;

fstart = 0;

pdat = 1;

pelk = 1;

pein = 1;

while( pcin == 1)
{}

for(j=0; j <25; j++)
{

din=0;

for(1=0 ;1 <5 ;i++)

{
cardclk();

if( fstart ==0)

{

while(pdat == 1){ cardclk(); }
fstart = 1;

din = 0x40;

}

else

{

if(pdat == 0) { din = din | 0x80; }
else { din = din & O0x7F; }

din =din >> {;

}

1
s

din = din >> 2;
din = din | 0x30;
rcard|j] = din;

1

¥

}

void getcard I (void)
{

unsigned char i,j,din;
bit fstart;

fstart = 0;



pdat = 1;
pelk = 1;
pein = 1;

if(pcin!=1)
{

for(j=0;j <25; j++)
{

din = 0;
for(i=0;i<5;i++)
{

cardclk();

if( fstart ==0)

{

while(pdat == 1){ cardclk(); }
fstart=1;

din = 0x40;

1
!

else

d

if(pdat == 0) { din = din | 0x80; }
else { din =din & Ox7F; }

din =din >> 1,

}

}

din = din >> 2;

din = din | 0x30;
rcardfj] = din;

}

tot = 20;

}

N |
1 Rafdn sty 1
//

// Menu Funcition 1
/f

void func_menul (void)
{

charch=""

int tmp;

unsigned char dd,chk_key =0, font[8],i,x=8,j, k ,chk menu=0 ,number data = 0;
unsigned char card[25],chk card=0;
number_data= RD AT24C256(0xfff0);



do

{

icd_gotoxy(1,1);

out_lcd(sprintf(str_buf," [Add Data] ID = %bu ",number_data+1));
led_gotoxy(1,2);

out_led(sprintf(str_buf," Read CARD data 1."));
getcard();

for (j=0;j<25;)++)

card|j]=rcard[j];

chk card = 0;

for (j=0;j<25;j++)

{

if (card[j] = rcard[j])

{

chk_card = chk card + 1;
1

}

}
while(chk card!=25);

for(i=0;i<24;i++)
WR_AT24C256((number_data*70)+i+1,rcard[i]);

clr_lcd();

lcd_gotoxy(1,1);

out_lcd(sprintf(str_buf," [Add Data] ID = %bu ",number_data+1));
led_gotoxy(1,2);

out_lcd(sprintf(str_buf," NAME: "));

x=28;

do

{

» ¥ 3
! msnaunaaRadnusinadate

dd = read_key();

if (dd == 100)

chk_key=1;

if (dd== 1 && chk _key ==1)
{

chk_key =0;

ch="1";

1

if (dd== 2 && chk_key == 1)
{

for (i=0;i<8;i++)

if (i!=0)

font[i] = 0



chk_key =0;
font[0] ++;

if (font[0]==1)
ch ="a;

if (font[0]==2)
ch ="'b";

if (font[0]==3)
ch="¢;

if (font[0]==4)
ch="2"

if (font[0]>3)
font[0]=0;

)

if (dd==3 && chk _key==1)
{

for (i=0;i<8;i++)
if (i'=1)

font[i] =0 ;
chk_key = 0;
font[1] ++;

if (font[1]==1)
ch="d"

if (font[1]==2)
ch="e";

if (font[1]==3)
ch="f;

if (font[1]==4)
ch="3";

if (font[1]>3)
font[1]=0;

)

if (dd==4 && chk_key==1)
{

for (i=0;1<8;1++)
if (i!=2)

font[i] = 0 ;
chk_key = 0;
font[2] ++;

if (font[2]==1)
ch="g';

if (font[2]==2)
ch ="h';

if (font[2]==3)
ch="i";

if (font[2]==4)
ch="4";



if (font[2]>3)
font[2]=0;

;

if (dd== 5 && chk_key == 1)
{

for (i=0;i<8;i++)
if (i1=3)

font[i] =0 ;
chk key =0;
font[3] ++;

if (font[3]==1)
ch=""

if (font[3]==2)
ch="'k";

if (font[3]==3)
ch=",;

if (font[3]==4)
ch="5"

if (font[3]>3)
font[3]=0;

}

if (dd== 6 && chk_key == 1)
{

for (i=0;i<8;i++)
if (i!=4)

font[i] =0 ;
chk_key =0;
font[4] ++;

if (font[4]==1)
ch="m"

if (font[4]==2}
ch="'n";

if (font[4]==3)
ch="0

if (font[4]==4)
ch="6"

if (font[4]>3)
font[4]=0;

)

if (dd== 7 && chk_key == 1)
{

for (i=0;i1<8;i++)
if (i'=5)
font[i]=0 ;
chk_key =0;
font[5] ++:



if (font[5]==1)
ch ="p’;

if (font[5]==2)
ch = !qv;

if (font[5]==3)
ch="r;

if (font[5]==4)
ch="s"

if (font[5]==5)
ch="7"

if (font[5]>4)
font[5]=0;

¥

if (dd== 8 && chk_key==1)
{

for (1=0;i<8;i++)
if (i'=6)

font[i] = 0 ;
chk key=0;
font[6] ++;

if (font[6]==1)
ch="t"

if (font[6]==2)
ch="u"

if (font[6]==3)
ch="'v"

if (font[6]==4)
ch="8";

if (font[6]>3)
font[6]=0;

}

if (dd==9 && chk key == 1)
{

for (i=0;1<8;i++)
if (i'=7)
font[i]=0 ;
chk_key =0
font[7] ++;

if (font[7]==1)
ch="w"

if (font[7]==2)
ch="x";

if (font[7]==3)
ch="y"

if (font[7]==4)
ch="2";



if (font[7]==5)

ch="9"

if (font[7]>4)

font[7]=0;

}

if (dd== 11 && chk key==1)
{

X--;

ch=""

chk_key = 0;

}

if (dd== 15 && chk_key == 1)
{

chk_key=0;
X++;
ch=""

}

if (dd== 0 && chk_key == 1)
{

for (i=0;i<8;i++)

if (i=7)

font[i]=0 ;

chk key=0;

ch="0";

}

if (dd== 13 && chk_key == 1)
{

chk_key = 0;

break;

}

fed _gotoxy(x,2);
out_led(sprintf(str_buf,"%c",ch));
card[x-8] = ch;

twhile(1);

for (i=0;i<15;i++)

{

if (i >(x-8))

{

ch=""
WR_AT24C256((number_data*70)+26+i.ch);

}

else
WR_AT24C256{(number_data*70)+26+i,card[i]);



}
led gotoxy(1,3);

out_lcd(sprintf(str_buf,” CAR NUMBER: "));
chk_key = 0;

x=0

do

{

dd = read key();

if (dd == 100)

chk key=1;

if (dd <=9 && dd >=0 && chk key == 1 && x < 4)
{

chk_key =0;

out_lcd(sprintf(str_buf.,"%bu",dd));
WR_AT24C256((number_data*70)+41+x,dd);

Xt+;

}

if(x =4 && dd == 13)

{
break;

h

)

while(1);

led_gotoxy(17,4);
out_lcd(sprintf(str_buf,"Bath"));
lcd_gotoxy(1,4);
out_lcd(sprintf(str_buf," Monny : "));
chk key=0:;

x=0;

do

{

dd = read key();

if (dd == 100)

chk key=1;

if(dd <=9 && dd >=0 && chk key==1&& x<6)
{

chk _key=0;

out lcd(sprintf(str_buf,"%bu",dd));
WR_AT24C256((number data*70)+45+x,dd);

X++;

}

if (x> 1 && dd == 13)



break;

!

while(1);

for(i=0;1<6;i++)

if (i >=x)

{

ch ="*,
WR_AT24C256((number_data*70)+45+i,ch);
J
WR_AT24C256((number_data*70)+69,100);
dmsec(2000);

number_data = number data + 1;
WR_AT24C256(0x fff0,number_data);

)

/ Hafdiy 6

/

) Function Menu 6

1/

void func_menu6(void)

{

int temp,set_time[6],set_day[6],dd,chk _key = 0;
temp = 0;

clr_led();

RD DS1307();

led_gotoxy(1,1);

out_lcd(sprintf(str_buf,"[Set Time] %.2bx:%.2bx:%.2bx ",Hour,Min,Sec));
led gotoxy(1,2);

out_lcd(sprintf(str_buf," Time "));

lcd gotoxy(7,2);

do

{

dd =read_key();

if (dd >=0 && dd <=9 && chk_key == 1 && temp <=5)
{

chk_key=0;

out_led(sprintf(str_buf,"%d",dd));
set_time[temp] = dd;

temp = temp +1;

if (temp==2)

{

out_lcd(sprintf(str_buf,":"));

}

if (temp==4)

out_lcd(sprintf(str_buf,":™));

}



if (dd == 100)

chk_key =1;

if (dd==13 && chk_key == 1 && temp >=5)
break;

}while(1);

temp = O;

clr_led();

RD_DS1307();

led gotoxy(l,1);

out_led(sprintf(str_buf," [Set DAY] %.2bx/%.2bx/%.2bx ",Date,Mon, Y ear));
led gotoxy(1,2);

out_led(sprintf(str_buf," DAY "));
led_gotoxy(7,2);

do

{

dd = read_key();

if (dd >=0 && dd <=9 && chk _key == 1 && temp <=5)
{

chk key=0;
out_lcd(sprintf(str_buf,"%d",dd));
set_day[temp] = dd;

temp = temp +1;

if (temp==2)

{
out_led(sprintf(str_buf,"/"));
}

if (temp==4)
out_lcd(sprintf(str_buf,"/"));
}

if (dd == 100)

chk key=1;

if (dd==13 && chk_key == | && temp >=6)
break;

twhile(1);

S_Sec = (set_time[4]*16) + set_time[5];
S_Min = (set_time[2]*16) + set_time[3];
S_Hour = (set_time[0]*16) + set_time[1];
S_Year = (set_day[4]*16) + set _day[5];
S Mon = (set_day[2]*16) + set_day[3];
S_Date = (set_day[0]*16) + set day[1];

WR_DS1307();
led_gotoxy(1.4);
out_lcd(sprintf(str_buf,"%.2bx/%.2bx/%.2bx ",S Date,S Mon,S_Year));



out_led(sprintf(str buf," %.2bx/%.2bx/%.2bx ",S_Hour,S_Min,S Sec));
}

unsigned char xtod(char temp)
{unsigned char a,b,c;

a= temp/16;

b= temp % 16;

a=(@*10)+b;

return (a);

b

/] Rafdruduam

unsigned int calulate(unsigned char dd,unsigned char mm,unsigned char yy,unsigned char
hh,unsigned char mi,unsigned char j)

{

unsigned char mm_day[12],Hour m,Min_m,Date_ m,Mon_m,Year m,i;
int temp1,temp2,temp3,temp4;
//IRD_AT24C256(((j*70)+56),100);
Hour_m =RD_AT24C256(((j*70)+51));
Min_m= RD_AT24C256(((j*70)+52));
Date m =RD _AT24C256(((j*70)+53));
Mon_m = RD_AT24C256(((j*70)+54));
Year_m =RD_AT24C256(((j*70)+55));
mm_day[0] = 31;

mm_day[1] = 28;

mm_day[2] = 31;

mm_day[3] = 30;

mm_day[4] = 31;

mm_day[5] = 30;

mm_day[6] = 31;

mm_day[7] = 31;

mm_day[8] = 30;

mm_day[9] = 31;

mm_day[10] = 30;

mm_day[11] = 31;

templ = xtod(yy)- xtod(Year_m);
temp2 = xtod(dd)- xtod(Mon_m);

if (temp2 == 0)

{

temp3 = xtod(hh) - xtod(Hour_m);
temp4 = xtod(mi) - xtod(Min_m);
if (temp4 > 0)

temp3 = temp3+1;

]



return (temp3);

}
%
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void main(void) {

char ch="",

int temp=0,temp | temp2;

unsigned char dd,chk_key =0, font[8],i,x=8,j, k ,chk_menu =0, key menu =0
,data_chk=0,number_data=0;,

unsigned char hk_card=0,chk counter=0;

char buffer charl=0;

dmsec(500);

1/ Usgnmde i LCD

led_init();

dmsec(100);
/1 Uszmedan Serail
init_serial(};

dmsec(100);
EA=1;
ES=1;

for(i=0;1<8;i++)
font{i]= 0;

k = RD_AT24C256(0xfff0);
for(i=0;i<k;i++)

{

if (RD_AT24C256((i*70)+56)==100)
chk_counter++;

}
It
/" set display data
/f
do

{
RD_DS1307();
led gotoxy(l,1);




out lcd(sprintf(str_buf," CAR PARK SYSTEM "));
lcd_gotoxy(1,2);
out_led(sprintf(str_buf," [Date] %.2bx/%.2bx/%.2bx ",Date,Mon,Year));

do
{

1/ wernsmadoyaufing uazsoning Atuna azns jatns

dd = read_key();

RD_DS1307();

led_gotoxy(1,3);

out_lcd(sprintf(str_buf,” [Time] %.2bx:%.2bx:%.2bx ",Hour,Min,Sec)); // uanwasenss [CD

//dmsec(20);
chk_serial();

tot = 0;
getcard1();// Samszatias

if (tot==20)

{

J=0;

data_chk=0;

number_data= RD_AT24C256(0xfff0);
do

{

if (RD_AT24C256(((j*70)+56) = 20))

{

data chk=0;

for(i=0;i<25;1++)
{
char_card[i]=RD_AT24C256((j*70)+i+1);
if (char_card[i]==rcard[i])
data_chk++;
¥
if (data_chk >=24)
{
f show datal(j+1);
i=0;
temp2=0;
do
{
if (RD_AT24C256(((j)*70)+45+i) 1="*")
temp2 =(temp2 *10) +
(RD_AT24C256({())*70)+45+i));



else
break;
i+—|—;
twhile(1);

led_gotoxy(15,4);
out_lcd(sprintf(str_buf," Bath"));
lcd_gotoxy(2,4);
out_led(sprintf(str_buf." Price "));

for(i=0;i<4;i++)
if (RD_AT24C256(0xfffati) I="*")

out_led(sprintf(str_buf,"%bu",RD_AT24C256(0xfffa+i)));
i=0;

if (RD_AT24C256(0xftfati)l= "*')
(RD_AT24C256(0xfffa+i));

else
break;
1++;
ywhile(1);
templ = temp2 - temp|;
do
{

if (templ < 10)
{
WR_AT24C256(()*70)+45, temp't);
WR_AT24C256((*70)+46,*");
WR_AT24C256((j*70)+47,'*";
WR_AT24C256((j*70)+48.+");
WR_AT24C256((j*70)+49,'*");
WR_AT24C256((j*70)+50,'*");
break;

}
if (temp] <100)

{
WR_AT24C256((j*70)+45 temp1/10);



WR_AT24C256((j*70)+46,temp1%10);
WR_AT24C256((j*70)+47,"*");
WR_AT24C256((j*70)+48,*");
WR_AT24C256((j*70)+49,*");
WR_AT24C256((j*70)+50,*");

break;
}
if (temp1 < 1000)

{
WR_AT24C256((j*70)+45,temp1/100);

WR_AT24C256((j*70)+46,(temp1/10)%10);
WR_AT24C256{((j*70)+47,(temp1%10));
WR_AT24C256((j*70)+48,'*");
WR_AT24C256((j*70)+49,*";
WR_AT24C256((3*70)+50,'*";
break;

}
if (templ < 10000)

{
WR_AT24C256((j*70)+45,temp1/1000);

WR_AT24C256((j*70)+46,(temp1/100)%100);

WR_AT24C256((j*70)+47,(temp 1/10)%10);
WR_AT24C256((j*70)+48,(temp1%10));
WR_AT24C256((j*70)+49,"*");
WR_AT24C256((j*70)+50,*");

break;
H
ywhile(1);
do
{
dd = read key(};
if (dd ==13)
break;
H
while(1);

calulate(Date,Mon, Y ear,Hour,Min,});

data_chk=0;
WR_AT24C256(((j*70)+56),20);



out_serial(sprintf(str_buf,"OUT"));

break;
}
}
if (j > number_data)
{
led_gotoxy(1,4);
out_led(sprintf(str_buf,"  No data "));
break;
}
JjHts
}
while(1);
dmsec(2000);
=0
clr_led();

led_gotoxy(1,1);

out_lcd(sprintfistr_buf," CAR PARK SYSTEM "));

led_gotoxy(1,2);

out_lcd(sprintf(str_buf," [Date] %.2bx/%.2bx/%.2bx ",Date,Mon,Year));

}

}

while(dd != 14);

clr_led();

led gotoxy(1,1);

out_led(sprintf(str_buf," FUNCTION SETUP "));
lcd_gotoxy(2,2);

out_lcd(sprintf(str_buf,"1. Add Data "));
chk_menu =1;

do

{

dd = read_key();
if(dd==1)

{

led gotoxy(2,2);
out_lcd(sprintf(str_buf,"l. Add Data ")),
chk_menu =1;

}

if (dd =2)

{

led gotoxy(2,2);
out_led(sprintf(str_buf,"2. Edit Data "));
chk_menu =2;

}



if (dd == 3)

{

led gotoxy(2,2);
out_lcd(sprintf(str_buf,"3. Format DATA "));
chk_menu =3;

ki

if (dd==4)

{

led gotoxy(2,2);
out_lcd(sprintf(str_buf,"4. Edit Monny "));
chk _menu =4;

j

if (dd == 5)

{

led gotoxy(2,2);
out_lcd(sprintf(str_buf,"5. Edit Rate "));
chk _menu =5;

}

if (dd == 6)

{

led gotoxy(2,2);
out_lcd(sprintf(str_buf.,"6. Set Time "));
chk_menu =6;

J
if(dd==11)
{

break;

}

if (dd==13)
{
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/1 vy 1 ke vioms iudeya

if(chk_menu ==1)

{

func_menul();

chk_menu =1;

clr_lcd();

led_gotoxy(1,1);

out_lcd(sprintf(str_buf,” FUNCTION SETUP "));

led gotoxy(2,2);

out_lcd(sprintf(str buf,"1. Add Data "));

chk _menu =1;

dmsec(2000);

}
//2222222222222222222222222222222222222222222222222222222222222222222222222222

/1 duany 2 wweuamanadoyait 1diuiinly uazaudoya



if (chk_menu == 2)
{
k =RD_AT24C256(0x{ff0);
temp = 0;
chk_key = 0;
do

{

dd =read_key();

if (dd == 100)

chk key=1;

if (dd== 13 && chk key == 1)
{
chk_key = 0;
break;
i

if (dd==11 && chk key == 1)
{
clr_led();
led gotoxy(1,1);
out_lcd(sprintf(str_buf."
led_gotoxy(1,2);
out_led(sprintf(str_buf}"
led gotoxy(l1,3);

Do you want "));

to Delete "));

out_lcd(sprintf(str_buf," Y. press Key Enter"));

lcd gotoxy(1.4);

out_lcd(sprintf(str_buf,” N. press Key Help"));

do
{

dd = read_key();
if (dd == 13)

1Y%70)+69,20);

if (dd == 12)

i
while(1);
f show data(temp);
dmsec(1000);

{
WR_AT24C256(((temp-

break;
J

{
led gotoxy(1.2);

break;



chk_key = 0;

}
if (dd == 15 && chk_key == | && temp <k)
{
clr_led();
temp = temp + 1;
do
{
if (RD_AT24C256(((temp-1)*70)+69) == 20)
{
temp =temp + I;
1
else
break;
}
while(1);
chk_key = 0;
led_gotoxy(1,1);
out_lcd(sprintf(str_buf," ID = [%d] ",temp));
f show_data(temp);
}
if (dd== 16 && chk_key == | && temp >1)
{
clr_led();
temp = temp - 1;
do
{
if (RD_AT24C256(((temp-1)*70)+69) == 20 &&
temp >0 )
temp = temp - ;
else
break;
}
while(1);
chk_key =0;

led_gotoxy(l,1);
out_led(sprintf(str_buf," ID = [%d] ",temp));
f_show_data(temp);

while(1);



clr led();

led_gotoxy(1,1);

out_led(sprintf(str_buf," FUNCTION SETUP "));
lcd gotoxy(2,2);

out_lcd(sprintf(str_buf,"1. Add Data "));
chk_menu =1;

dmsec(2000);

}
//3333333333333333333333333333333333333333333333333333333333333333333333333333
/1 duy 3 eformatdeyn

if (chk_menu == 3)

{

clr_led();

led_gotoxy(l,1);

out_lcd(sprintf(str_buf,” Do you want "));
led_gotoxy(1,2);

out_lcd(sprintf(str_buf,"  to Format™"));

led gotoxy(1,3);

out_lcd(sprintf(str_buf," Y. press Key Enter™));
fcd_gotoxy(1,4);

out_lcd(sprintf(str_buf," N. press Key Help™));

chk key=0;
do
{
dd =read key();
if (dd == 100)
chk key=1;
if (dd == 13 && chk_key == 1)
{
chk_key =0;
WR_AT24C256(0xft10,0);
break;
}
if (dd == 12 && chk_key == 1)
{
chk key = 0;
break;
!
!
while(1);
dmsec(1000);
clr_icd();

led_gotoxy(1,1);
out_lcd(sprintf{str_buf," FUNCTION SETUP "));



led potoxy(2,2);
out_lcd(sprintf(str_buf,"]1. Add Data "));
chk_menu =1;

¥
//444444444444444444444444444444444444444444444444444444444444444444444444444

i Wy 4 edariniuidy
if (chk_menu == 4)
{
k =RD_AT24C256(0xfft0);
temp = 0;
chk key =0;
do
{
dd = read_key();
if (dd == 100)
chk _key=1;
if (dd==13 && chk _key ==1)
{
chk key = 0;
break;

}

if (dd== 11 && chk _key ==1)
{
clr_led();
led_gotoxy(1,1);
out_lcd(sprintf(str_buf," EDIT Monny"));
led_gotoxy(17,3);
out_lcd(sprintf(str_buf,"Bath"));
led_gotoxy(1,3);
out lcd(sprintf(str_buf," Monny : "));

chk _key = 0;
x=0;
do
{
dd = read key():
if (dd == 100)
chk_key = I;

if (dd <=9 && dd >=0 && chk_key == 1
&& x<6)

{
chk key = 0;

out_lcd(sprintf{str_buf,"%bu".dd));



WR_AT24C256(((temp-

N*70)+45+x,dd);
xX++;
}
if(x>1&& dd==13)
break:
}
while(1);
for(i=0;i<6;i++)
if (i>=x)
{
ch ="%"
WR_AT24C256({(temp-
*70)+45+i,ch);
}
f show_data(temp);
dmsec(2000);
chk key =0;
}
if (dd == 15 && chk key ==1 && temp <k )
{
clr_led();
temp = temp + 1;
do
{

if (RD_AT24C256(((temp-1)*70)+69) == 20)
temp = temp + 1;

clse
break;

}

while(1);
chk key =0;
lcd_gotoxy(1,1);
out_lcd(sprintf(str_buf," ID = [%d] " temp));
f show_data(temp);

b

if (dd== 16 && chk key == 1 && temp >1)

{

clr_led();

temp =temp - 1;

do

{



if (RD_AT24C256(((temp-1)*70)+69) == 20 &&

temp>0)
temp = temp - 1;
else
break;
}
while(1);
chk_key = 0;
led gotoxy(l,1);
out_led(sprintf(str_buf," ID = {%d] ",temp));
f show data(temp);
}
}
while(1);
clr_led();

led_gotoxy(l,1);
out_lcd(sprintf(str_buf," FUNCTION SETUP "));
led gotoxy(2,2);
out_led(sprintf(str_buf,"l. Add Data "));
chk_menu =1;
dmsec(2000);
}
/iy 5 dakin rate fvonso
//5555555555555555555555555555555555555555555555555555555555555555555555555555
if(chk_menu ==5) ;
{
clr_led();
led _gotoxy(1,1);
out_lcd(sprintf(str_buf,"Rate Car Park"));
led _gotoxy(16,2);
out_led(sprintf(str_buf,"Bath"));
led gotoxy{(2,2);
out_lcd(sprintf(str_buf,"1 Hour ="));
for(i=0;1<4;i++)
if (RD_AT24C256(0xfffati) !="*')
out_lcd(sprintf(str_buf,"%bu",RD_AT24C256(0xfffa+1)));
led gotoxy(16,3);
out_lcd(sprintf(str_buf,"Bath"));
led gotoxy(2,3);
out_lcd(sprintf(str_buf,"1 Hour = "));
chk_key = 0;
x=0;
do

{
dd = read key();



if (dd == 100)
chk key=1;

if (dd <=9 && dd >=0 && chk key == | && x <4)
{

chk key=0;
out_lcd(sprintf(str_buf,"%bu".dd));
WR_AT24C256((0xfffa)+x,dd);
X++;
}

if (x> | && dd == 13)

break;
if (dd==11)
break;
}
while(1);
for(i=0;1<4;i++)
if (i >=x)
{
ch="%";
WR_AT24C256((0xfffa)+i,ch);
h
clr_led();

led _gotoxy(l1,1);

out_lcd(sprintf(str_buf," FUNCTION SETUP ")),
lcd_gotoxy(2,2);

out_fcd(sprintf(str_buf,"1. Add Data "}));
dmsec(2000);

chk menu =1;

b

1/ Wy 6 fanm
116666666666666666666666666666666666666666666666666666666666666666666666666666
if(chk_menu ==6)

{

func_menu6();

chk_menu =1:

}

h

b

while(1);

}

while(1);

}



/f
// set s interrupt serial Tasfuawldduna
void serial _service() interrupt 4

{ if(TT)
{ TI=0;
send_status=0;
}
if(RI)
{ RI=0;
serial_buffer[index_in]=SBUF; // idumen serial u1d1¥lu duala array
index_int++;
if(index_in>=serial buffer size)
index_in=0;
}
}
I

// 8wAmn serail
unsigned char read_serial()
{ unsigned char dat;
dat=serial buffer[index_out];
index_out++;
if(index out>=serial buffer_size)
index out=0;
return dat;
}
/f
// dameen serial

void out_serial(unsigned char dat)
{ unsigned char i;
for(i=1;i<=dat;i++)
{ while(send_status==1};
SBUF=str_buf[i-1];
send_status=1;

{/ \@nntlu serial

void chk_serial()

{ static unsigned char da[10],number_data=0;
unsigned char a_char,k=0.data_chk=0;
unsigned char 1,j;

if(index_in==index_out}



enabled=0;//output_low(enabled); //lcd.enable = 0;
delay_ms(20);
led_send nibble(3);delay_ms(3);
lcd_send nibble(3);delay_ms(3);
led send nibble(3);delay_ms(3);
lcd_send_nibble(2);delay_ms(3);

led send byte(0,0x28):delay _ms(3);
lcd send byte(0,0x0c);delay ms(3);
lcd_send_byte(0,0x01);delay ms(3);
lcd_send byte(0,0x06);delay ms(3);
}

/!

/f

1] »
Fadsudsrmanamadumuves LCD

void led_gotoxy( unsigned char x, unsigned char y)
{unsigned char address;
switch(y) {

case | : address=0x80;break;
case 2 : address=0xc0;break;
case 3 : address=0x94;break;
case 4 : address=0xd4;break;
}
address=address+(x-1);
lcd_send byte(0,address);
delay us(50);
}

I

1/

void led_putc( unsigned char c)
{ led send byte(1,c);

}

1 #afdu nanawasense LCD

/1

void out_led(unsigned char n_char)
{ unsigned char i;
for(i=1;i<=n_char;i++)
{lcd_putc(str_buf[i-1]);
}
i

i

/1 faftiu audoyansuamawavas vo LCD
void clr_lcd()

{lcd_send byte(0,0x01);

// delay _ms(1);



}

J/ HafFu desn cursor mitdnmiaSudu
void cursor_home()
{lcd_send_byte(0,0x02);

}

// fafdu doudumiamsuaaasalimanie
void led_shif right()

{lcd send_byte(0,0x05);

}

// Fafdu doudumiimsuaamalimadhoie
void lcd_shif left()

{led_send byte(0,0x07);

j

// Rafgu daaml¥ cursor nizwsu

void cursor_blink()

{lcd_send byte(0,0x0f);

}

I aitu daal¥ cursor mganszniu
void cursor_no_blink()

{lcd_send byte(0,0x0e);

;
It




SLAVE

/I UsznniFunld Libraly

#include <reg52.h>
#include <stdio.h>
#include <stdlib.h>

I szmwns 1@ nla
#define serial buffer size 50 // dmunla Wifue serial

static unsigned char idata serial_buffer[serial _buffer_size],chk_doorl = 0 ,chk_door2 = 0;
static unsigned char idata index_in=0,index_out=0,send_status=0, str_buf[22];

/*** Constants %% %% # % kkkkdiok ko ok koo ook kok koo koo ok koo ok ok ko ok |

#define TRUE 1

o d P4
/! dsznwm3enld Libraly Hadruiu

#include <funcl.c>
#include <led_lib.c>

/* set pin for magnatic card reader */
#define pdat P1_3
#definepclk P1 4
#definepcin  P1_5

/* set pin for MAX7219 */
sbit MXCLK = P170;
sbit MXLDB = P171;
sbit MXDAT = P172;

static unsigned char idata str_buf[22], rcard[25],chk data=200,chk_datal=200;

/] AsdFunsldan max 7219

i ——— i i — ——— — — — —

/] Fdnoviansnadmiy 7-segment

unsigned char code SEGTAB[16] = {0x7E,0x30,0x6D,0x79,0x33,0x5B,0x5F,0x70,
O0x7F,0x7B,0x77 ,0x1F,0x4E,0x3D,0x4F,0x47} ;

unsigned char DISBUF[8];



void mxbyte (unsigned char add,unsigned char dat) { // max7219 send one byte
unsigned char i;
for (i=1;i<=8;i++) { // 8 bit address
MXDAT = add & 0x80;
add = add << 1;
MXCLK =1;
MXCLK =0,
}
for (i=1;i<=8;i++) { // 8 bit data
MXDAT = dat & 0x80;
dat = dat << 1;
MXCLK = 1;
MXCLK = 0;
3
MXLDB = 1; // load clock
MXLDB = 0;
}

void mxset (void) { // max7219 setup
MXCLK = 0;
MXLDB = 0;
mxbyte (0x0f,0); // display - normal
mxbyte (0x0c,1); // shutdown - normal
mxbyte (0x09,0); // decode - no decode
mxbyte (0x0a,5); // intensity
mxbyte (0x0b,7); // scan limit - 8 digit

void mxload (void) { // max/7219 load to display
mxset ();
mxbyte (1,DISBUF[0]);
mxbyte (2,DISBUF[1]);
mxbyte (3,DISBUF[2]);
mxbyte (4,DISBUF[3]);
mxbyte (5,DISBUF{4]);
mxbyte (6,DISBUF[5]);
mxbyte (7,DISBUF[6]);
mxbyte (8, DISBUF[7]);

}

/1 Fasisu rizena

void dmsec (unsigned int count)

unsigned int i; // Keil v5.2 (Speed x 1)
while (count) {



i=115; while (i>0) i--;
count--;

}
}

// R urAIA198n 7-segment digit AIMUATLY
void show_segment(int temp)

{

int k;

k = SEGTAB{temp/100];
DISBUF[1] = k;

mxload ();

k = SEGTAB[(temp/10)%10];
DISBUF[2] = k;

mxload ();

k = SEGTAB[temp % 10];
DISBUF[3] = k;

mxload ();

}

# HafiFu Aan100n 7-segment digit AMWENAN

void show_segment1(int temp)

{

int k;

k = SEGTAB[temp/100];
DISBUF[5] = k;

mxload ();

k = SEGTAB[(temp/10)%10];
DISBUF[6] = k;

mxload ();

k = SEGTAB[temp % 10];
DISBUF[7] = k;

mxload ();

}

/1 semmSon1d Libraly fatrad
#include<commu_lib.c>

i1 Hafudani port

void set_serial_port()

{ PCON=PCON]|0x80; // setup scon in bit 7 (smod)
SCON=0x52; // mode 1
TMOD=0x20; // timer mode 2
TH1=246; // set br9600 for 18.432



TR1=1;
}

/1 Aansu 81U Read magnetic Card

// #afsudas Clock

void cardclk(void)
{
while( pclk == 0 ){}
while( pclk == 1 ){}
1

/1 Mafgusuning

void getcard(void)

{

unsigned char i,j,din;

bit fstart;

fstart = 0,

pdat=1;

pclk =1,

pcin = 1;

while( pcin==1 )
{
chk_serial(};
dmsec(5);

}
for(j=0;j < 25; j++)
{
din=0;
for(i=0;i<5;i++)

{
cardclk();

if( fstart == 0 )
{
while(pdat == 1){ cardclk(); }
fstart = 1;
din = 0x40:;
}



else

}
din = din >> 2;
din = din | 0x30;
reard[j] = din;
}

for(j=0;j < 25;j++)
{

{

if(pdat == 0) { din = din | 0x80; }
else { din = din & 0x7F; }

din = din >> 1;

}

i dafiens 18910 Magnetic Card 881 serial
out_serial(sprintf(str_buf,"%c" rcard[j]));

}
}

/ l?u Main Program
void main()

{

unsigned int k;
P0O_0 =0;
PO 1 =0;

delay ms(1000);
// &a# config AemFums e LCD
led init();
/] i config AeuGUNTISaT Serial
set_serial port();
//neaann sense LCD
led_gotoxy(1,1);
out_lcd(sprintf(str_buf," CarPark System"));

Hidamsld Interrupt

EA=1; /* Start Timer 1 Running */
ES=1;

// wamamani 200 890 T-segment AW digit YU

show segment(200);

// wamasran 200 00N T-segment AN digit 314

show_segment1(200);



// srusnting

getcard();

HuNm

delay ms(1000);
while(1); // gl

}// end main



if(index_in==index_out)
goto out_1;

a char=read_serial();
for(i=0;i<=8;i++)

{j=i+l;
da[i]=da[j];
}
da[9]=a_char;
if (a_char=="")
tt=1;
if (tt==1)
{

// i miniasasdanlad controller dndadauthun
char _card[data_count]=a_char;
data_count++;

/1 dnideyaiing asunTeds

if (data_count >= 25)

{
number_data = RD_AT24C256(0xfff0); // swsirdmaiasitldamadonlian

geeprom j=0;
do
{
data_chk=0;
/I ugufusnn Sashanua 25 §18nus
for(i=0;1<25;i++)
{

/{ o' sWmins 910 eeeprom

rcard[i]=RD_AT24C256((*70)+i+1);
if (char_card[i]==rcard[i]) //

Wisuieudeyafidanon Serial fudeyalu eeeprom
data_chk++;

}
/1 dndoya 1wsaty grudfeya
if (data_chk >=24)
{
out_serial(sprintf(str_buf,"IN")); // 4

protocol “IN™1J controller @ndniis
dmsec(100);

for(i=0;1<6;i++)

if
(RD_AT24C256((j*70)+45+i) 1="+)



Tt . o d4 a o & o ]
// MIANWTHIURNUNIHAD VOIUATUU 11Jnﬂau'[mnmamnmm

out_serial(sprintf(str_buf,"%bu".RD_AT24C256((j*70)+45+1)));

out_I:
a_char=0;,

}while(1);
data_count = 0;
tt=0;

}

jt++;

b

dmsec(400);
}

data_chk=0;

// ituAriuit 1019 wiideawd eeprom
WR_AT24C256(((j*70)+51),Hour);
WR_AT24C256(((j*70)+52),Min);
WR_AT24C256(((j*70)+53),Date);
WR_ AT24C256(((j*70)+54),Mon);
WR_AT24C256(((j*70)+55), Year);
WR_AT24C256(((j*70)+56),100);

break;
t

/1 @nifeyahifilugdoya
if (j > number data)

({)ut_serial(sprintf(str_buf,"ERR"));

// da Protocol uds ERR een'lulii aevInsaineidnd
break;

}




/I #adsuiair Config Serial Interrupt

1
void serial _service() interrupt 4
{ if(TI)
{ TI=0;
send_status=0;
}
if(RI}
{ RI=0;
serial_buffer[index in]=SBUF; // Fuswnserial wniv1fludunla serial buffer
index_in++;
if(index_in>=serial_buffer_size)
index_in=0;
}
!
I

/] faffudmd Serial Interrupt
unsigned char read_serial()
{ unsigned char dat;
dat=serial_buffer[index_out];
index_out++;
if(index_out>=serial_buffer_size)
index out=0;
return dat;
}
/f
void out_serial(unsigned char dat)
{ unsigned char i;
for(i=1;i<=dat;i++)
{ while(send_status==1};
SBUF=str_buf[i-1];
send_status=1,;

}
/)

/1 afdwidneein serial

void chk_serial()

{ static unsigned char da[10];
unsigned char a_chark;
unsigned char i,j;

if(index_in==index_out)
{ goto out_1;

a_char=read_serial(};



if(index_in==index out)
{ goto out_1;

}

a_char=read_serial();
for(i=0;i<=8;t++)
=il
dafi]=dalj];
;
da[9)=a_char;

out_serial(sprintf(str_buf,"” %c ",da[9]));

// @nsi protocol a1 serial iouoniluidoyaii 14 lunisdum
if(da{7]=="E' && da[8]=='R' && da[9]=='R")
{

/1 wamawa ““- - -~ pan 7-segment
DISBUF{1] = 1;
mxload ();
DISBUF[2] = 1;
mxload ();
DISBUF[3] = 1;
mxload ();
dmsec(2000); /1 winana 2 Jui

show segment(chk_data); // nanss sniaudivonsofimie og

}

// dnsin protocol vin serial wsuaeshilfoyalugmidoya
if(daf4]=="T && da[5]=='N")
{ chk doorl = 1;
out_serial(sprintf(str_buf,"Open1")); // dsoyanfuiaudnsiiszadusngnaniy
PO 0=1; //Motor 1 On Open the door
led gotoxy(1,2);
out_lcd(sprintf(str_buf,"monny = %c%c%c%c",da[6],da[7],da[8],da[9])); // uanae
fwnduaande luiien LCD
dmsec(4000); //miraa1 4 Fuai
led_gotoxy(1,2); //vansmasuwniis LCD # 1,2

out_led(sprintf(str_buf," ")):  / avmsudnswaien LCD
}
// $nsi1 protocol win serial iouaniiiisosan
if(da[7]=="'0' && da[8]=="U' && da[9]=="T")
{
chk_door2 = 1;
out_serial(sprintf(str_buf,"Open2")); difoyanduidounnait tszatusagaoniu



PO_1=1; //Motor 2 On Open the door

H
out I:
a_char=0;
// &5 sensor weandmiuvensa Fufl |
if (chk_doorl == 1 && P0 4==0)
{

chk_datal--; // saémauiiveasn
show_segmentl(chk_datal); // uaasrioen 7-segment

out_serial(sprintf(str_buf,"Closel"));
dmsec(1000); // minunm

PO 0=0;
chk_doort = 0;
}

// chk sensor close the door 2
if (chk_door2 ==1 && PO 5==0)
{

chk_datal++; // dusnonitesase

show_segment](chk_datal); // uamsieon 7-segment
out_serial(sprintf(str_buf,"Close2"));
dmsec(1000); // minnan

PO _1=0;
chk_door2 = 0;
H

r v 1
/! ¥n Sensor wenaiuouneasn Sui 2

/f chk sensor close the door |
if (chk_doorl == 1 && P0 6==0)
{

chk_data--; // aninouiisenso
show_segment(chk_data); //uwninanen 7-segment

out_serial(sprintf(str_buf,"Closel"));
dmsec(1000); // miranan

PO 0=0;
chk_doorl =0;
}

// chk sensor close the door 2
if (chk_door2 ==1 && P0 7==0)
{

chk_data++; //wusmandisenso
show_segment(chk_data); //uamswasan 7-segment
out_serial(sprintf(str_buf.,"Close2"));



I

dmsec(1000); // wirnnm
PO 1 =0;
chk door2 = 0;

}




//

/l FaiFumsrnaeudoya

unsigned char bit_test(unsigned char bufferl,unsigned char buffer2)
{ return ((buffer1>>buffer2)&0x01);

}

/7 RadFumiaanar msec

/f
void delay_ms(unsigned int ms
{ unsigned int i; .
unsigned int j;
for(j=0;j<=ms;j++)
{for(i=0;i<=120;i++);

// Aafsumizanar microsec
/7

void delay us(unsigned int us)
{ unsigned int j;
for(j=0;j<=us;j++)
{//_nop_();
/l_nop_();

}




/I sgmsninideude ndygna ves LCD

I

#define rs P2_0

#define enabled P2_1
#define DB4 P2 2

#define DBS P2 3

#define DB6 P2 4

#define DB7 P2 5

#define lcd_line_two 0x40

1=

/funsigned char bit_test(unsigned char bufferl,unsigned char buffer2)
//{ return ((buffer1>>buffer2)&0x01);
11}

1

void make out_data(unsigned char buffer_data)
{ DB4=bit_test(buffer data,0);
DB5=bit_test(buffer_data,l);
DBé=bit_test(buffer data,2);
DB7=bit_test(buffer data,3);
}
1/
1/
void lcd_send_nibble(unsigned char buffer nibble)
{ make_out data(buffer nibble);
delay_us(2);
enabled=1;//output_high(enabled);
delay us(2);
enabled=0;//output_low(enabled);
delay us(2);
}
/"
/"
void led_send_byte( unsigned char address, unsigned char n )
{ rs=0;//output_low(rs); //rs= = 0;
delay us(100);
rs=address;//lcd.rs = address:
delay us(2);
enabled=0;//output_iow(enabled);//lcd.enable = 0;
led_send nibble(n >> 4);
lcd _send nibble(n & 0xf);

/"
/"




1/ Hafdudann Budunis o

void lcd_init(}

{ rs=0;//output_low(rs); //led.rs =0;
enabled=0;//output_low(enabled); //lcd.enable = 0;
delay ms(20);

led_send nibble(3);delay _ms(3);

lcd send nibble(3);delay ms(3);
led _send nibble(3);delay_ms(3);
led_send nibble(2);delay _ms(3);

led_send byte(0,0x28);delay ms(3);
lcd send byte(0,0x0c);delay_ms(3);
led_send_byte(0,0x01);delay _ms(3);
lcd_send_byte(0,0x06);delay ms(3);
}

/f

1

. >
HandudeAuanmadunnives LCD

void led_gotoxy( unsigned char x, unsigned char y)
{unsigned char address;
switch(y) {

case | : address=0x80;break;
case 2 : address=0xc0;break;
case 3 : address=0x94;break;
case 4 : address=0xd4;break:
b
address=address+(x-1);
lcd_send byte(0,address);
delay us(50);
b

/f

If

void led pute( unsigned char ¢)
{ lcd_send_byte(l1,c);

}

/! AafFu uanamaoansa LCD

/

void out_lcd(unsigned char n_char)
{ unsigned char i;
for(i=1;i<=n_char;i++)
{lcd_pute(str_bufli-1]);
}
H

I

/ Rardu aufoyamsuaanaves 30 LCD



void clr_led()

{led_send byte(0,0x01);

// delay _ms(1);

}

/1 Aafidu fas cursor wniidmmiasudu
void cursor_home()

{led send byte(0,0x02);

¥

// Raddu doudumisminaama lnsynie
void lcd_shif right()
{lcd_send_byte(0,0x05);

}

// R Bousumismsuansnalnedoiio
void led_shif left()

{led_send byte(0,0x07);

}

/1 Hafdu Faaem ¥ cursor nszniuy
void cursor_blink()

{led_send byte(0,0x0f);

/}/ Harvdu daalsf cursor nganszniy
void cursor_no_blink()
{lcd_send byte(0,0x0¢);

1

i



» »
[l damdumian dyanamsideuas 12C

#define SCL P1 0
#define SDA P11

/1 RafFuminanar gy 12C
void [2¢_Wait(void)
{ unsigned char i;
for (i=0;1<30;i++) { }
}

// Faidu clock dmsu 12C
void 12¢_Clk(void)

{ SCL = 1;
12¢ Wait();
SCL = 0;

[2¢ Wait();
H

void 12¢_Ack(void)

{ SDA =0;
[2¢_CIk();

}

void 12¢_Nack(void)

{ SDA = 1;
[2¢_Clk();

}

/f faidu start 12C
void [2¢ Start(void)

{ SCL = 0;
SDA = 1;
SCL = I;
[2¢ Wait();
SDA = 0;
[2¢ Wait();

h

/1 Ry stop 12C
void 12¢_Stop(void)

{ SCL = 0;
SDA = 0;
SCL = 1;
[2¢_Wait();
SDA = 1;

12¢_Wait();



/1 Rafdu Soue astier 12C
void 12¢_Write(unsigned char Data )
{ unsigned char i;

bit out;
SCL = 0;
for (i=0;i<8;i++)
{
out = Data & 0x80;
Data = Data << 1;
SDA = out;
[2¢_CIk();
H
SbA = 1;
12¢_Cik();
H

/] Fafdu ewpnnda 12C
unsigned char 12¢ Read(void)

{ unsigned char Data,i;
bit  out;
SCL = 0;
SDA = 1;
[2¢_ Wait();
for (i=0;i<8;i++)
{
SCL = 1;
[2¢_Wait();
out = SDA;
Data = Data << 1;
Data = Data | out;
SCL. = 0;
12¢_Wait();
}
return(Data);
H

I Rafdn wihanan

void dmsec (unsigned int count) {

unsigned int t; // Keil v5.2 (Speed x 1)
while (count) {
i = 115; while (i>0) i--;
count--;

}

I/
1 Function RTC

1



// Radtiu Boudeyanmas RTC DS1307
void WR_DS1307(void)

{
[2¢_Start();

12¢_Write{0xD0);

[2¢_Write{0x00);

12c_Write(S_Sec); // iudindrindias DS1307
[2¢ Write(S_Min); // fiufindnniiaa DS1307
12¢_ Write(S_Hour); / fufinsluans DS1307
12¢_Write(S_Day); // siuiinsriuas DS1307
12c_Write(S_Date); //viufinsiiufiaa DS1307
12¢_Write(S_Mon); // fufindouas DS1307
[2c_Write(S_Year); // tuiinilas DS1307
[2¢_Stop();

dmsec(10);

}
// AafFu rusman DS1307
void RD_DS1307(void)
{ [2¢_Start();
[2¢_ Write(0xD0);
2¢c_Write(0x00);

12¢_Start();
[2¢_Write(0xD1);
Sec = 12¢_Read(); I12¢_Ack();

Min = [2¢ Read(); 12¢_Ack();
Hour = I2¢_Read(); 12¢ Ack();

Day = 12¢_Read(); [2¢c_Ack();
Date = I2c¢_Read(); [2¢_Ack();
Mon = [2¢_Read(); 12¢_Ack();
Year = I2¢_Read(); 12¢c Nack();
12¢_Stop();

}

1

/[RsfFutiuiindeyons EEEProm

void WR_AT24C256(unsigned int address_eeprom,char data_write)
{unsigned char bufferl,buffer2;

/{TRO=0;

buffer2=address eeprom>>8;
bufferl=address eeprom;
[2¢_Start();

[2¢_Write(0xa0);
12¢_Write(buffer2);
[2¢_Write(bufferl);



[2¢_ Write(data write);
12¢_Stop();
dmsec(20);
/ldelay ms(20);
/ITRO=1,
}
// ewidoynsn EEEProm
char RD AT24C256(unsigned int address_eeprom)
{unsigned char bufferl buffer2;
char datl; :
//TRO=0;
buffer2=address_eeprom>>8§;
buffer]=address_eeprom;
12¢_Start();
12¢_ Write(0xa0);
12¢_ Write(buffer2);
[2¢_Write(bufferl);
[2¢_Stop();
12¢_Start();
[2¢_Write(Oxal);
datl=12¢_Read();
12¢_Stop();
ITRO=1;
//delay ms(1);
dmsec(10);
return (dat!);



/1 dszmamaeude nidyyw ves LCD

/f
#definers P2 5

#define enabled P2 4
#define DB4 P2 0

#define DB5 P2_1

#define DB6 P2 2

#define DB7 P2_3

#define lcd_line_two 0x40

/f :
/funsigned char bit_test(unsigned char buffer],unsigned char buffer2)
/{ return ((buffer1>>buffer2)&0x01);

i

4

void make_out_data(unsigned char buffer_data)
{ DB4=bit_test(buffer_data,0);
DBS5=bit_test(buffer data,l);
DB6=bit_test(buffer data,2);
DB7=bit_test(buffer data,3);
}
/1
/I
void led _send nibble(unsigned char buffer nibble})
{ make out data(buffer nibble);
delay us(2);
enabled=1;//output_high(enabled);
delay us(2);
enabled=0;//output_low(enabled);
delay us(2);
}
i
1/
void led_send_byte( unsigned char address, unsigned char n )
{ rs=0;//output_low(rs); //rs==0;
delay us(100);
rs=address;//lcd.rs = address;
delay us(2);
enabled=0;//output low(enabled).//lcd.enable = 0;
lcd send nibble(n >> 4);
lcd send nibble(n & 0xf);

1
s
/"
/W
/1 Rafduaar Buduns o

void led_init()

{ rs=0;//output_low(rs); //led.rs=0;
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- Serially Interfaced, 8-Digit LED Display Drivers

Features

General Description

he MAX7219/MAX7221 are compact, serial input/out-
wut common-cathode display drivers that interface
zicroprocessors (UPs) to 7-segment numeric LED dis-
idays of up to 8 digits, bar-graph displays, or 64 indi-
idual LEDs. Included on-chip are a BCD code-B
ecoder, multiplex scan circuitry, segment and digit
rivers, and an 8x8 static RAM that stores each digit.
Inly one external resistor is required to set the seg-
1ent current for all LEDs. The MAX7221 is compatible
fith SPI™, QSPI™  and MICROWIRE™, and has slew-
ate-limited segment drivers to reduce EMI.

, convenient 4-wire serial interface connects to all
ommon uPs. Individual digits may be addressed and
pdated without rewriting the entire display. The
1AX7219/MAX7221 also allow the user to select code-
decoding or no-decode for each digit.

he devices include a 150uA low-power shutdown
10de, analog and digitai brightness control, a scan-

* & ¢ ¢ ¢ ¢ o @

10MHz Serial Interface
Individual LED Segment Control

for Lower EMI (MAX7221)

*

Decode/No-Decode Digit Selection

150pA Low-Power Shutdown (Data Retained)
Digital and Analog Brightness Control
Display Blanked on Power-Up

Drive Common-Cathode LED Display
Slew-Rate Limited Segment Drivers

SP1, QSPI, MICROWIRE Serial Interface (MAX7221)

4+ 24-Pin DIP and SO Packages

Ordering Information

nit register that allows the user to display from 1 to 8 PART TEMP RANGE  PIN-PACKAGE
igits, and a test mode that forces all LEDs on. MAX7219CNG 0°Cto +70°C 24 Narrow Plastic DIP
or applications requiring 3V operation or segment MAX7219CWG 0°Cto +70°C 24 Wide SO
linking, refer to the MAX6951 data sheet. MAX7219C/D 0°C to +70°C  Dice”
Application MAX7219ENG  -40°Cto +85°C 24 Narrow Plastic DIP
Bar-Graph Displays Panel Meters - MAX7219EWG  -40°Cto +85°C 24 Wide SO
MAX7219ERG -40°C to +85°C 24 Narrow CERDIP

Industrial Controllers LED Matrix Displays

Pin Configuration

TOP VIEW — — - o = = =
o [ [24] DouT IR NU RN
UL ER NN NN RN AN AR
DIG 0 [2] 23] SEG D
I N A O D A
DG [3] 22] sesop v
N0 (4] amadaan [21] seae 19
o] e ol o
DiG 2 [6] 1] v IsET DIG 0-DIG 7
MAXIN 8 DIGITS
Di63 [7] 18] isE7 MOS] 1f oy MAX7219
DIG 7 E E SEG G " MAX7221
. _
an 9] 16] SEG B WP o L0AD (€5)
13
0IG 5 [10) 15] se6 7 SCK CLK 55&2403,3- <
9 8 SEGMENTS
061 [11] [14] se6 A GND  gnp
L0AD (T5) [12] 13] cLi 2
{ }MAX7221 ONLY DIP/SO {) MAX7221 ONLY 8-DIGIT uP DISPLAY

Ordering information continued at end of data sheet.
*Dice are specified at Ta = +25°C.

Typical Application Circuit

>l and QSP! are trademarks of Motorola Inc. MICROWIRE is a trademark of National Semiconductor Corp.

MAXIM

Maxim integrated Products 1

or pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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Serially Interfaced, 8-Digit LED Display Drivers

ABSOLUTE MAXIMUM RATINGS
‘oltage {with respect to GND)

b i e e -0.3Vto 6V

DIN, CLK, LOAD. CS ..o 0.3V 10 BY

AllCther PinS ... 0.3Vito (V+ + 0.3V)
surrent

DIGO-DIG7 Sink Current...............ocooo 500mA

SEGA-G, DP Source Current.......................e... 100mA

sontinuous Power Dissipation (Ta = +85°C)
Narrow Plastic DIP (derate 13.3mW/°C
above +70°C) .. 1066mwW
Wide SO (derate 11.8mW/°C above +70°C)................ 941mwW
Narrow CERDIP {derate 12.5mW/°C above +70°C)...1000mwW

Operating Temperature Ranges (TMIN {0 TMAX)

MAX7219C_G/MAX7221C_G
MAX7219E_G/MAX7221E_G

Storage Temperature Range ........
Lead Temperature (soldering, 10s}

Jtresses beyond those listed under “Absolute Maximum Ratings" may cause permanent damage to the device. These are stress ratings only, and functional
weration of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
1bsoiute maximum raling conditions for extended periods may affect device refiability.

ZLECTRICAL CHARACTERISTICS

V+ =5V £10%, RSET = 9.53kQ £1%, Ta = TMIN to Tmax. unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Operating Supply Voltage V+ 4.0 55 v
Shutdown Supply Current I+ All digital inputs at V+ or GND, Ta = +25°C 150 HA

RSET = open circuit 8
Operating Supply Current I+ All segments and decimal point on, mA

330

IsSEG_ = -40mA
Jisplay Scan Rate fosc 8 digits scanned 500 800 1300 Hz
Digit Drive Sink Current Ioigit | V+ = 5V, Vourt = 0.65V 320 mA
Segment Drive Source Current ISEG Ta = +25°C, V+ = BV, Voyrt = (V+ - 1V) -30 -40 -45 mA
Segment Current Slew Rate o
‘MAX7221 only) AISEG/AL | TA = +25°C, V+ =5V, VouTt = (V+ - 1V) 10 20 50 mA/us
segment Drive Current Matching |  Alseg 3.0 %
Digit Drive Leakage )
MAX7221 only) IoigIT | Digit off, VpigIT = V+ -10 WA
Segment Drive Leakage
MAX7221 only) ISEG Segment off, Vseag = OV 1 pA
Jigit Drive Source Current .
MAX7219 only) Ipigit | Digit off, VoigiT = (V+ - 0.3V) -2 mA
segment Drive Sink Current
MAX7219 only} ISEG Segment off, Vgea = 0.3V 5 mA

MNAXIMN



Serially Interfaced, 8-Digit LED Display Drivers

{LECTRICAL CHARACTERISTICS (continued)

'+ = 5V £10%, RSeT =9.53k2 1%, Ta = Tmin to Tmax, unless otherwise noted.)

PARAMETER | SYMBOL | CONDITIONS ] MIN TYP  MAX | UNITS
-OGIC INPUTS
_“g;g?é%em DIN, CLK. ik, L | VIN = OV or Va 1 1 A
_ogic High Input Voltage VIH 35 v
-ogic Low Input Voltage ViL 0.8 Y
Jutput High Voltage VOoH DOUT, IsQuRCE = -1mA V+ -1 Vv
Dutput Low Voltage VoL DOUT, Igink = 1.6mA 04 Vv
Hysteresis Voltage AV DIN, CLK, LOAD,CS 1 v
TIMING CHARACTERISTICS
SLK Clock Period tcp 100 ns
-LK Pulse Width High tcH 50 ns
SLK Pulse Width Low tcL 50 ns
35 Fall to SCLK Rise Setup Time Css 25 ns
MAX7221 only)
JLK Hise to CS or LOAD Rise tcsH 0 s
dold Time
YN Setup Time tDs 25 ns
JIN Hold Time tDH 0 ns
Jutput Data Propagation Delay Do CLoaD = 50pF 25 ns
.0ad-Risin
iisai‘r?g Eséigg (Ehcflji?(;;r\éegtnﬁ')mk tLoek S0 ns
Ainimum CS or LOAD Pulse
ligh tcsw 50 ne
Jata-to-Segment Delay tosPD 2.25 ms

mnAXiImM 3
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Serially Interfaced, 8-Digit LED Display Drivers

Typical Operating Characteristics

V+ = +5V, Ta = +25°C, unless otherwise noted.)

SCAN FREQUENCY vs. | SEGMENT DRIVER OUTPUT CURRENT
POSITIVE SUPPLY VOLTAGE vs. OUTPUT VOLTAGE
830 . 70 s
g 5
820 g 50 \ g
_ 810 . \\ Rser = 10k2
E 800 et 2 50 P
2 790 = T
& &z 40 ~
E 760 § » Rser = 20k82
£ m > —
2 760 5 T
] (S| ] Rekr = 40k<2 ‘\
740 10
730 0
4.0 44 48 52 56 60 0 1 2 3 4 5
POSITIVE SUPPLY VOLTAGE {V} QUTPUT VOLTAGE (V)
MAX7219 MAX7221

SEGMENT QUTPUT CURRENT SEGMENT OUTPUT CURRENT

1

| MAXIMUM INTENSITY ;31/32 MAXIMUM INTENSITY = 15/16

J U T

|
S N

Sus/div Sus/div

MAKT219.21 03
W71 04

MAXIM




Serially Interfaced, 8-Digit LED Display Drivers

Pin Description

PIN NAME FUNCTION
1 DIN Serial-Data Input. Data is loaded into the internal 16-bit shift register on CLK’s rising edge.
23548 Eight-Digit Drive Lines that sink current from the display common cathode. The MAX7219 pulis
'10‘ 11 ' DIGO-DIG7 the digit outputs to V+ when turned off. The MAX7221's digit drivers are high-impedance when
' turned off. ’
4,9 GND Ground (both GND pins must be connected)
LOAD Load-Data input. The last 16 bits of serial data are latched on LOAD's rising edge.
15 (MAX7219)
CS Chip-Select Input. Serial data is loaded into the shift register while CS is low. The last 16 bits of
(MAX7221) serial data are latched on CS's rising edge.
Serial-Clock Input. 10MHz maximum rate. On CLK's rising edge, data is shifted into the inter-
13 CLK nal shift register. On CLK's falling edge. data is clocked out of DOUT. On the MAX7221, the
CLK input is active only while CS is low.
14-17 SEG A-SEG G Seven Segment Drives and Decimal Point Drive that source current to the display. On the
2(}23' OP ' MAX7219, when a segment driver is turned off it is pulled to GND. The MAX7221 segment dri-
vers are high-impedance when turned off.
18 ISET Connect to Vpp through a resistor (RseT) to set the peak segment current (Refer to Selecting
AseT Resistor section).
19 V+ Positive Supply Voltage. Connect to +5V.
24 DOUT Serial-Data Output. The data into DIN is valid at DOUT 16.5 clock cycles later. This pin is used
to daisy-chain several MAX7219/MAX7221's and.is never high-impedance.

Functional Diagram

SEG A-SEG G, DP DIG 0-DIG 7
T O A | I T T T |
SEGMENT DAIVERS DIGIT DRIVERS ]
] i f _f [} 8
A8 —»=| SHUTDOWN REGISTER |
, CODEB |- =]  MODE REGISTER INTENSITY
Vs ROM WITH PULSE.
BYPASS | INTENSITY REGISTER s R
- A | SCAN-LIMIT REGISTER MODULATOR
SEGMENT 18 | DISPLAY-TEST REGISTER
L CURRENT B8
REFERENCE DUAL-PORT [ MULTIPLEX
SRAM I—» SCAN [
i ADDRESS CIRCUITRY
_ 8 8 REGISTER
LOAD (CS) » DECODER

CLK

4

—
o »——— 00 [t ]p2] 03] 04 ] b5 [ o6 [o7 [08] 09 [D10[D11]D;2|D13|D14[D15H—> DouT

f ¢4

IEEEEEREEERE

(MSB)

() MAX7221 ONLY

M AXIM 5
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Serially Interfaced, 8-Digit LED Display Drivers
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sigure 1. Timing Diagram

lable 1. Serial-Data Format (16 Bits)

D15 | D14 | D13 | D12 | D11 ]Dm} D9 [ D8

D7[D6‘DS]D§LDS)D2’D1]DO

X X X X ADDRESS

MSB DATA LSB

Detailed Description

MAX7219/MAX7221 Differences
"he MAX7219 and MAX7221 are identical except for
wo parameters: the MAX7221 segment drivers are
slew-rate limited to reduce electromagnetic interfer-
:nce (EMI), and its serial interface is fully SPI compati-
e,

Serial-Addressing Modes
‘or the MAX7219, serial data at DIN, sent in 16-bit
)ackets, is shifted into the internal 16-bit shift register
vith each rising edge of CLK regardless of the state of
OAD. For the MAX7221, CS must be low to clock data
1or out. The data is then latched into either the digit or
:ontrol registers on the rising edge of LOAD/CS.
OAD/CS must go high concurrently with or after the
6th rising clock edge, but before the next rising clock
dge or data will be lost. Data at DIN is propagated
rough the shift register and appears at DOUT 16.5
lock cycles later. Data is clocked out on the falling
dge of CLK. Data bits are labeled DO-D15 (Table 1).
)8-D11 contain the register address. DO-D7 contain
'e data, and D12-D15 are “don't care” bits. The first
aceived is D15, the most significant bit (MSB).

Digit and Control Registers
Table 2 lists the 14 addressable digit and control regis-
ters. The digit registers are realized with an on-chip,
8x8 dual-port SRAM. They are addressed directly so
that individual digits can be updated and retain data as
long as V+ typically exceeds 2V. The contral registers
consist of decode mode, display intensity, scan limit
(number of scanned digits), shutdown, and display test
(all LEDs on).

Shutdown Mode
When the MAX7219 is in shutdown mode, the scan oscil-
lator is halted, all segment current sources are pulled to
ground, and all digit drivers are pulled to V+, thereby
blanking the display. The MAX7221 is identical, except
the drivers are high-impedance. Data in the digit and
control registers remains unaltered. Shutdown can be
used to save power or as an alarm to flash the display by
successively entering and leaving shutdown mode. For
minimum supply current in shutdown mode, logic inputs
should be at ground or V+ (CMQOS-logic ievels).

Typically, it takes iess than 250us for the MAX7219/
MAX7221 to leave shutdown mode. The display driver
can be programmed while in shutdown mode, and
shutdown mode can be overridden by the display-test
function.

MAXIMN




- Serially Interfaced, 8-Digit LED Display Drivers

Table 2. Register Address Map

ADDRESS HEX
REGISTER o> | b11 | D10 | D9 | Da | CODE
No-Op X 0ol o o] o] oxo
Digit 0 X o ol o] 1] o
Digit 1 X o | ol 1 [ o | oxxe
Digit 2 X o | o[ 1] 1 | oxxa
Digit 3 X o | 1] o] o oxxsa
Digit 4 X o | 1] 0] 1 [ oxxs
Digit 5 X o | 1 1 | 0 | oxx6
Digit 6 X 0 1 1 1 | oxx7
Digit 7 X 1] 0o o | o | oxxs
aizzde X 1 ol 0o | 1 | oxxo
intensity X 1 0 1 0 OxXA
Scan Limit X 1 1 1 OxXB
Shutdown X 1 1 0 0 0xXC
TD;‘:'E‘V X 1 1 1 1| oxxe

Initial Power-Up
On initial power-up, all control registers are reset, the
display is blanked, and the MAX7218/MAX7221 enter
shutdown mode. Program the display driver prior to
display use. Otherwise, it will initially be set to scan one
digit, it will not decode data in the data registers, and
the intensity register will be set to its minimum value.

Decode-Mode Register
The decode-mode register sets BCD code B (0-8, E, H,
L, P, and -) or no-decode operation for each digit. Each
bit in the register corresponds to one digit. A logic high
selects code B decoding while logic low bypasses the
decoder. Examples of the decode mode control-regis-
ter format are shown in Table 4.

When the code B decode mode is used, the decoder
looks only at the lower nibble of the data in the digit
registers {D3-D0), disregarding bits D4-D6. D7, which
sets the decimal point (SEG DP), is independent of the
decoder and is positive logic (D7 = 1 turns the decimal
point on). Table 5 lists the code B font.

When no-decode is selected, data bits D7-D0 corre-
spond to the segment lines of the MAX7219/MAX7221.
Table 6 shows the one-to-one pairing of each data bit
to the appropriate segment line.

‘able 3. Shutdown Register Format (Address (Hex) = 0xXC)

ADDRE REGISTER DATA
MODE SS CODE

(HEX) D7 D6 D5 D4 D3 D2 D1 Do
Shutdown
Mode OxXC X X X X X X X 0
Normal OxXC X
Operation X X X X X X X 1

able 4. Decode-Mode Register Exampies (Address (Hex) = 0xX9)

REGISTER DATA
DECODE MODE HEX
D7 D6 D5 D4 D3 D2 D1 DO CODE

No decode for digits 7-0 0 0 0 0 0 0 0 0 0x00
Code B decode for digit O
No decode for digits 7~1 0 0 © © 0 0 0 ! 0x01
Code B decode for digits 3-0 0 0 0
No decode for digits 7-4 0 ! 1 ! ! Ox0F
Code B decode for digits 7-0 1 1 1 1 1 1 1 1 OxFF

MAXINV
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Serially Interfaced, 8-Digit LED Display Drivers

lable 5. Code B Font

REGISTER DATA

ON SEGMENTS =1

7-SEGMENT
CHARACTER | D7* | D§-D4 D3 D2 D1 Do DP* A B c D E F G
0 X 0 0 0 0 1 1 1 1 1 1 0
1 X 0 0 -0 1 0 1 1 0 0 0 0
2 X 0 0 1 0 1 1 0 1 1 0 1
3 X 0 0 1 1 1 1 1 1 0 0 1
4 X 0 1 0 0 0 1 1 0 0 1 1
5 X 0 1 0 1 1 Q 1 1 0 1 1
6 X 0 1 1 0 1 0 1 1 1 1 1
7 X 0 1 1 1 1 1 1 0 a Q ol
8 X 1 0 0 0 1 1 1 1 1 1 1
9 X 1 0 0 1 1 1 1 1 0 1 1
— X 1 0 1 0 0 0 0 0 0 0 1
E X 1 0 1 1 1 0 0 1 1 1 1
H X 1 1 0 0 0 1 1 0 1 1 1
L X 1 1 0 1 0 0 0 1 1 1 0
P X 1 1 1 0 1 1 0 0 1 1 1
blank X 1 1 1 1 0 0 0 0 0 0 0
"he decimal point is set by bit D7 =1
‘able 6. No-Decode Mode Data Bits and Intensity Control
. di S t Li and Interdigit Blanking
-orrésponding Segment Lines The MAX7219/MAX7221 allow display brightness to be
A controlled with an external resistor (RSeT) connected
between V+ and ISET. The peak current sourced from
([ P ;
the segment drivers is nominally 100 times the current
FU UB entering ISET. This resistor can either be fixed or vari-
G able to allow brightness adjustment from the front
1 STANDARD 7-SEGMENT LED panel. Its minimum value should be 9.53kQ, which typi-
cally sets the segment current at 40mA. Display bright-
E c e .
ness can also be controlled digitally by using the
—J O m-te‘nSIty register. | | | |
D op Digital control of display brightness is provided by an
internal pulse-width modulator, which is controlled by
REGISTER DATA the lower nibble of the intensity reglster The modulator
scales the average segment current in 16 steps from a
D7 ;D6 | D5 D4 D3 D2 D1 DO maximum of 31/32 down to 1/32 of the peak current set
Corresponding oplaleliclol e Fla by RSeT (15/16 to 1/16 on MAX7221). Table 7 lists the
Segment Line intensity register format. The minimum interdigit blank-

ing time is set to 1/32 of a cycle.

MAXIMNM




Serially Interfaced, 8-Digit LED Display Drivers

fable 7. Intensity Register Format (Address (Hex) = OxXA)

DUTY CYCLE HEX
D7 D6 D5 D4 D3 D2 1] Do

MAX7219 MAX7221 CODE
(mlﬁ Sin) (m1i{1 fn) X X X X 0 0 0 0 0xX0
3/32 2/16 X X . X X 0 0 0 1 0xX1
5/32 3/16 X X X X 0 0 1 0 OxX2
7/32 4/16 X X X X 0 0 1 1 0xX3
9/32 5/16 X X X X 0 1 0 0 OxX4
11/32 6/16 X X X X 0 1 0 i OxX5
13/32 7/16 X X X X 0 1 1 0 OxX6
15/32 8/16 X X X X 0 1 1 1 OxX7
17/32 9/16 X X X X 1 0 0 0 OxX8
19/32 10/16 X X X X 1 0 0 1 0xX9
21/32 11/16 X X X X 1 0 1 0 OxXA
23/32 12/16 X X X X 1 0 1 1 0xXB
25/32 13/16 X X X X 1 1 0 0 0xXC
27/32 14/16 X X X X 1 1 0 1 0xXD
29/32 15/16 X X X X 1 1 1 0 OXXE
31/32 (r; 85)/( fn) X X X X 1 1 1 1 OxXF

‘able 8. Scan-Limit Register Format (Address (Hex) = 0xXB)

REGISTER DATA HEX

SCAN LIMIT D7 D6 D5 D4 D3 D2 D1 Do CODE
Display digit O only* X X X X X 0 0 0 OxX0
Display digits 0 & 1* X X X X X 0 0 1 0xX1
Display digits 0 1 2* X X X X X 0 1 0 0xX2
Display digits 012 3 X X X X X 0 1 1 0xX3
Display digits 0123 4 X X X X X 1 0 0 OxX4
Display digits 012345 X X X X X 1 0 1 OxXx5
Display digits 0123456 X X X X x 1 1 0 0xX6
Display digits 01234567 X X X X X 1 1 1 0xX7

iee Scan-Limit Register section for application

Scan-Limit Register scanned. Since the number of scanned digits affects

12 scan-limit register sets how many digits are dis- the display brightness, the scan-limit register should
ayed, from 1 to 8. They are displayed in a multiplexed not be used to blank portions of the display {such as
anner with a typicatl display scan rate of 800Hz with 8 leading zero suppression). Table 8 lists the scan-limit
gits displayed. If fewer digits are displayed, the scan register format.

te is 8fosc/N, where N is the number of digits

mAXUM S
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Serially Interfaced, 8-Digit LED Display Drivers

f the scan-limit register is set for three digits or less,
ndividual digit drivers will dissipate excessive amounts
f power. Consequently, the value of the RSgT resistor
nust be adjusted according to the number of digits dis-
layed, to limit individual digit driver power dissipation.
“able 9 lists the number of digits displayed and the
orresponding maximum recommended segment cur-
ent when the digit drivers are used. )

Display-Test Register
he display-test register operates in two modes: normal
ind display test. Display-test mode turns all LEDs on
»y overriding, but not altering, all controls and digit reg-
sters (inciuding the shutdown register). In display-test
node, 8 digits are scanned and the duty cycle is 31/32
15/1€ for MAX7221). Table 10 lists the display-test reg-
ster format.

fable 9. Maximum Segment Current for
|-, 2-, or 3-Digit Displays

MAXIMUM SEGMENT
CURRENT
{(mA)

10
20
30

NUMBER OF DIGITS
DISPLAYED

"able 10. Display-Test Register Format
Address (Hex) = 0xXF)

MODE REGISTER DATA
D7 D6 D5 (D4 ;D3 D2 {D1]| Do
Normal
Operation X X X X X X X 0
Display Test
Mode X X X X X X X 1

ote: The MAX7219/MAX7221 remain in display-test mode
il LEDs on} until the display-test register is reconfigured
» hormal operation.

No-Op Register
e no-op register is used when cascading MAX7219s
- MAX7221s. Connect all devices’ LOAD/CS inputs
igether and connect DOUT to DIN on adjacent
avices. DOUT is a CMOS logic-level output that easily
‘ives DIN of successively cascaded parts. (Refer to
e Serial Addressing Modes section for detailed infor-
ation on serial input/output timing.) For example, if
ur MAX7219s are cascaded, then to write to the

fourth chip. sent the desired 16-bit word, followed by
three no-op codes (hex OxXXOX, see Table 2). When
LOAD/CS goes high, data is latched in all devices. The
first three chips receive no-op commands, and the
fourth receives the intended data.

Applications Information

Supply Bypassing and Wiring
To minimize power-supply ripple due to the peak digit
driver currents, connect a 10uF electrolytic and a 0.1uF
ceramic capacitor between V+ and GND as close to
the device as possible. The MAX7213/MAX7221 should
be placed in close proximity to the LED display, and
connections should be kept as short as possible to
minimize the effects of wiring inductance and electro-
magnetic interference. Also, both GND pins must be
connected to ground.

Selecting Rser Resistor and
Using External Drivers
The current per segment is approximately 100 times
the current in ISET. To select RSET, see Table 11. The
MAX7218/MAX7221's maximum recommended seg-
ment current is 40mA. For segment current levels
above these levels, external digit drivers will be need-
ed. In this application, the MAX7219/MAX7221 serve
oniy as controllers for other high-current drivers or tran-
sistors. Therefore, to conserve power, use RSeT = 47kQ
when using external current sources as segment dri-
vers.

The example in Figure 2 uses the MAX7218/MAX7221's
segment drivers, a MAX394 single-pole double-throw
analog switch, and external transistors to drive 2.3"
AND2307SLC common-cathode disptays. The 5.6V
zener diode has been added in series with the decimal
point LED because the decimal point LED forward volt-
age is typically 4.2V. For all other segments the LED
forward voltage is typically 8V. Since external transis-
tors are used to sink current (DIG 0 and DIG 1 are used
as logic switches), peak segment currents of 45mA are
allowed even though only two digits are displayed. In
applications where the MAX7213/MAX7221's digit dri-
vers are used to sink current and fewer than four digits
are displayed, Table 9 specifies the maximum allow-
able segment current. RseT must be selected accord-
ingly (Table 11).

Refer to the Power Dissipation section of the Absolute
Maximum Ratings to calculate acceptable limits for
ambient temperature, segment current, and the LED
forward-voitage drop.
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DALLAS M AXI M

DS1307

64 x 8, Serial, I’C Real-Time Clock

FEATURES

:NERAL DESCRIPTION

2 DS1307 serial real-time clock (RTC) is a
v-power, full binary-coded decimal (BCD)
ck/calendar plus 56 bytes of NV SRAM.
dress and data are transferred serially through
I°C, bidirectional bus. The clock/calendar
wvides seconds, minutes, hours, day, date,
nth, and year information. The end of the
nth date is automatically adjusted for months
h fewer than 31 days, including corrections for
p year. The clock operates in either the 24-
ir or 12-hour format with AM/PM indicator.
> DS1307 has a built-in power-sense circuit
t detects power failures and automatically
tches to the backup supply. Timekeeping
rration continues while the part operates from
backup supply.

Real-Time Clock (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

I°C Serial Interface

Programmable Square-Wave Output Signal
Automatic Power-Fail Detect and Switch
Circuitry

Consumes Less than 500nA in Battery-
Backup Mode with Oscillator Running
Optional Industrial Temperature Range:
-40°C to +85°C

Available in 8-Pin Plastic DIP or SO
Underwriters Laboratory (UL) Recognized

Typical Operating Circuit and Pin Configurations appear
at end of data sheet.

IDERING INFORMATION

VOLTAGE

PART TEMP RANGE s PIN-PACKAGE TOP MARK*
31307 0°C to +70°C 5.0 8 PDIP (300 mils) DS1307
31307+ 0°C to +70°C 5.0 8 PDIP (300 mils) DS1307
31307N -40°C to +85°C 5.0 8 PDIP (300 mils) DS1307N
31307N+ -40°C 1o +85°C 5.0 8 PDIP (300 mils) DS1307N
313072 0°C to +70°C 5.0 8 SO (150 mils) DS1307
13072+ 0°C to +70°C 5.0 8 SO (150 mils) DS1307
\1307ZN -40°C to +85°C 5.0 8 SO (150 mils) DSI1307N
\1307ZN+ -40°C to +85°C 5.0 8 SO (150 mils) DS1307N
\1307Z/T&R 0°C to +70°C 5.0 8 SO (150 mils) Tape and Reel DS1307
1307Z+T&R 0°C to +70°C 5.0 8 SO (150 mils) Tape and Reel DS1307
1307ZN/T&R -40°C to +85°C 5.0 8 SO (150 mils) Tape and Reel  DS1307N
1307ZN+T&R -40°C to +85°C 5.0 8 SO (150 mils) Tape and Reel  DS1307N

notes a lead-free/RoHS-compliant device.
" anywhere on the top mark indicates a lead-free device.

* Some revisions of this device may incorporate deviations from published specifications known as errata. Multiple revisions of any device
e simuftaneously available through various sales channels. For information about device errata, click here: www.maxim-ic.com/errata.
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DS1307 64 x 8, Serial, I°C Real-Time Clock

3SOLUTE MAXIMUM RATINGS

iItage Range on Any Pin Relative to Ground
rerating Temperature Range (Noncondensing)

Commercial
Industrial
yrage Temperature Range

Idering Temperature (DIP, leads)..
ldering Temperature (surface mount)

es0.5V to +7.0V

..0°C to +70°C

-40°C to +85°C

. -55°C to +125°C

..... +260°C for 10 seconds

See JPC/JEDEC Standard J-STD-020

:sses beyond those listed undsr “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only,
' functional cperation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.

SCOMMENDED DC OPERATING CONDITIONS
. = 0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
apply Voltage Vee 4.5 5.0 5.5 \Y
ogic 1 Input Vi 2.2 Vee + 0.3 \Y
ogic 0 Input Vi -0.3 +0.8 \Y
paT Battery Voltage ViaT 2.0 3 3.5 A"

> ELECTRICAL CHARACTERISTICS

.c = 4.5V to 5.5V; T, = 0°C to +70°C, T = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
put Leakage (SCL) I -1 1 LA
O Leakage (SDA, SQW/OUT) lLo -1 1 LA
sgic 0 Output (1o, = SmA) VoL 0.4 V
ctive Supply Current
oL = IOOkHZ) lCCA 1.5 mA
andby Current lecs (Note 3) 200 pA
sat Leakage Current Igatikg 5 50 nA
ywer-Fail Voltage (Vgar = 3.0V) Vir 1216x  1.25x  128x |

Vear Viat VBat

> ELECTRICAL CHARACTERISTICS

. = OV, Vgar = 3.0V: T = 0°C to +70°C, T4 = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
OUTOFF lox 300 500 | nA
3,\&%13?1&(\10(33(;&1\21;; Lt 480 800 nA
?;\gil[l);g-lé?)mtion Current loxro 0 100 N

LARNING: Negative undershoots below -0.3V while the part is in battery-backed mode may cause loss of data.
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DS1307 64 x 8, Serial, I°C Real-Time Clock

- ELECTRICAL CHARACTERISTICS

¢ = 4.5V to 5.5V; T, = 0°C to +70°C, Tp = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L Clock Frequency focr 0 100 kHz
5 Free Time Between a STOP and i 47 s
ART Condition BUF ) H
ld Time (Repeated) START
adition ( P ) tiD sTA (Note 4) 4.0 HSs
W Period of SCL Clock tLow 4.7 S
3H Period of SCL Clock tuGH 4.0 ps
up Time for a Repeated START
ngition P tsu-sTaA 4.7 ns
ta Hold Time tup-paT 0 us
ta Setup Time tsUDAT (Notes 5, 6) 250 ns
e Time of Both SDA and SCL e 1000 ns
nals
I Time of Both SDA and SCL t 300 ns
nals
up Time for STOP Condition tsusTO 4.7 S
\PACITANCE

= +25°C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
n Capacitance (SDA, SCL) Cro 10 pF
i]peacuance Load for Each Bus Ca (Note 7) 400 pF
te I: All voltages are referenced to ground.
te 2: Limits at -40°C are guaranteed by design and are not production tested.

te 3: Ices specified with Ve = 5.0V and SDA, SCL = 5.0V.
ted:  After this period, the first clock pulse is generated.
te 5: A device must internally provide a hoid time of at least 300ns for the SDA signal (referred to the Viyamy of the

SCL signal) to bridge the undefined region of the falling edge of SCL.

te 6: The maximum typ.pat only has to be met if the device does not stretch the LOW period {t_ ow) of the SCL signal.

te 7: Cy—total capacitance of one bus line in pF.
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DS1307 64 x 8, Serial, I°C Real-Time Clock

MING DIAGRAM

SDA

Yow o

SCL

1>

%
"H D:STA

STOP

START

/[N

=

R

SUDAT

l—]

tsisTa

EPEATED
START

[ X
L

le—

‘SIJ BTO

jure 1. Block Diagram

X1 > 1H2/4.096kH2/8.192kHz/32.768kHz | MU/
L= BUFFER
Eh < e + T
X2 - TCL.w [
Oscillator
and divider RAM
f — (56 X 8)
. . CONTROL
Vee LOGIC
POWER
CoT oo ool
Vear AND CONTROL
Dallas REGISTERS
Semiconductor
DS1307
SCL ———=| SERIAL BUS +
INTERFACE &
AND ADDRESS USER BUFFER
SDA <4 REGISTER (7 BYTES)

i

- SQW/OUT
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DS1307 64 x 8, Serial, I*C Real-Time Clock

'PICAL OPERATING CHARACTERISTICS

c = 5.0V, T4 = +25°C, unless otherwise noted.)

lecs vs. Vec
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DS1307 64 x 8, Serial, *C Real-Time Clock

N DESCRIPTION

PIN NAME FUNCTION
Connections for Standard 32.768kHz Quartz Crystal. The internal oscillator circuitry is
1 X1 designed for operation with a crystal having a specified load capacitance (Cy) of 12.5pF.

X1 is the input to the oscillator and can optionally be connected to an external 32.768kHz
oscillator. The output of the internal oscillator, X2, is floated if an external oscillator is
connected to X1.

2 X2 Note: For more information on crystal selection and crystal layout considerations, refer to
Application Note 58: Crystal Considerations with Dallas Real-Time Clocks.

Backup Supply Input for Any Standard 3V Lithium Cell or Other Energy Source. Battery
voltage must be held between the minimum and maximum limits for proper operation.
Diodes in series between the battery and the Va1 pin may prevent proper operation. If a
backup supply is not required, Va1 must be grounded. The nominal power-fail trip point
3 VAT (Vpr) voltage at which access to the RTC and user RAM is denied is set by the internal
circuitry as 1.25 X Vgar 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 to ensure against reverse charging current when used with a lithium
battery. Go to: www.maxim-ic.com/qa/info/ul/.

4 GND Ground
Serial Data Input/Output. SDA is the data input/output for the I°C serial interface. The
5 SDA . . . .
SDA pin is open drain and requires an external pullup resistor.
6 SCL Serial Clock Input. SCL is the clock input for the I°C interface and is used to synchronize

data movement on the serial interface.

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

7 SWQ/OUT

Primary Power Supply. When voltage is applied within normal limits, the device is fully
accessible and data can be written and read. When a backup supply is connected to the
device and V¢ is below Vp, read and writes are inhibited. However, the timekeeping
function continues unaffected by the lower input voltage.

8 Vee

cTAILED DESCRIPTION

2 DS1307 is a low-power clock/calendar with 56 bytes of battery-backed SRAM. The clock/calendar
wvides seconds, minutes, hours, day, date, month, and year information. The date at the end of the
nth is automatically adjusted for months with fewer than 31 days, including corrections for leap year.
= DS1307 operates as a slave device on the I°C bus. Access is obtained by implementing a START
wdition and providing a device identification code followed by a register address. Subsequent registers
i be accessed sequentially until a STOP condition is executed. When V¢ falls below 1.25 x Vgar, the
rice terminates an access in progress and resets the device address counter. Inputs to the device will not
recognized at this time to prevent erroneous data from being written to the device from an out-of-
:rance system. When Ve falls below Vpar, the device switches into a low-current battery-backup
de. Upon power-up, the device switches from battery to Voc when Ve is greater than Vgar +0.2V and
ognizes inputs when V¢ is greater than 1.25 x Vpa7. The block diagram in Figure 1 shows the main
ments of the serial RTC.
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DS1307 64 x 8, Serial, I°’C Real-Time Clock

SCILLATOR CIRCUIT

e DS1307 uses an external 32.768kHz crystal. The oscillator circuit does not require any external
istors or capacitors to operate. Table 1 specifies several crystal parameters for the external crystal.
wure 1. shows a functional schematic of the oscillator circuit. If using a crystal with the specified
wracteristics, the startup time is usually less than one second.

.OCK ACCURACY

e accuracy of the clock is dependent upon the accuracy of the crystal and the accuracy of the match
ween the capacitive load of the oscillator circuit and the capacitive load for which the crystal was
nmed. Additional error will be added by crystal frequency drift caused by temperature shifts. External
zuit noise coupled into the oscillator circuit may result in the clock running fast. Refer to Application
te 58: Crystal Considerations with Dallas Real-Time Clocks for detailed information.

ble 1. Crystal Specifications*

PARAMETER SYMBOL MIN TYP MAX UNITS
sminal Frequency fo 32.768 kHz
:ries Resistance ESR 45 kQ
yad Capacitance C. 12.5 pF

2 crystal, traces, and crystal input pins should be isolated from RF generating signals. Refer to
fication Note 58: Crystal Considerations for Dalfas Real-Time Clocks for additional specifications.

jure 2. Recommended Layout for Crystal

LOCAL GROUND PLANE (LAYER 2)

10TE: AVOID ROUTING SIGNAL LINES IN THE CROSSHATCHED
.REA (UPPER LEFT QUADRANT) OF THE PACKAGE UNLESS
'HERE IS A GROUND PLANE BETWEEN THE SIGNAL LINE AND THE
IEVICE PACKAGE.

C AND RAM ADDRESS MAP

ile 2 shows the address map for the DS1307 RTC and RAM registers. The RTC registers are located in
ress locations 00h to 07h. The RAM registers are located in address locations 08h to 3Fh. During a
{tibyte access, when the address pointer reaches 3Fh, the end of RAM space, it wraps around to
ition 00h, the beginning of the clock space.
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DS1307 64 x 8, Serial, I’C Real-Time Clock

-OCK AND CALENDAR

e time and calendar information is obtained by reading the appropriate register bytes. Table 2 shows
: RTC registers. The time and calendar are set or initialized by writing the appropriate register bytes.
e contents of the time and calendar registers are in the BCD format. The day-of-week register
Tements at midnight. Values that correspond to the day of week are user-defined but must be
juential (i.e., if 1 equals Sunday, then 2 equals Monday, and so on.) Illogical time and date entries
ult in undefined operation. Bit 7 of Register 0 is the clock halt (CH) bit. When this bit is set to 1, the
sillator is disabled. When cleared to 0, the oscillator 1s enabled.

ite that the initial power-on state of all registers is not defined. Therefore, it is important to
able the oscillator (CH bit = 0) during initial configuration.

¢ DS1307 can be run in either 12-hour or 24-hour mode. Bit 6 of the hours register is defined as the
-hour or 24-hour mode-select bit. When high, the 12-hour mode is selected. In the 12-hour mode, bit 5
‘he AM/PM bit with logic high being PM. In the 24-hour mode, bit 5 is the second 10-hour bit (20 to
hours). The hours value must be re-entered whenever the 12/24-hour mode bit is changed.

1en reading or writing the time and date registers, secondary (user) buffers are used to prevent errors
en the internal registers update. When reading the time and date registers, the user buffers are
wchronized to the internal registers on any I’C START. The time information is read from these
.ondary registers while the clock continues to run. This eliminates the need to re-read the registers in
e the internal registers update during a read. The divider chain is reset whenever the seconds register is
itten. Write transfers occur on the I'C acknowledge from the DS1307. Once the divider chain is reset,
wvoid rollover issues, the remaining time and date registers must be written within one second.

ble 2. Timekeeper Registers

DDRESS [ BIT7 | BIT6 | BITS | BIT4 | BIT3 | BIT2 | BIT1 | BIT0 | FUNCTION | RANGE
00H CH 10 Seconds Seconds Seconds 00 59
0lH 0 10 Minutes Minutes Minutes 00 59

12 Hlo(zlr 10 L 12
02H 0 Hours Hours +AM/PM
"4 PM/ | Hour 00 23
AM
03H 0 0 0 0 0 | DAY Day 01 07
04H 0 0 10 Date Date Date 01 31
10
05H 0 0 0 Month Month Month 01 12
06H 10 Year Year Year 00 99
07H OUT { 0 | 0 | SQWE 0 0 | RSI | RSO Control —
, RAM
8H-3FH S6x 8 00H-FFH

thways reads back as (.
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DS1307 64 x 8, Serial, I°C Real-Time Clock

INTROL REGISTER
= DS1307 control register is used to control the operation of the SQW/OUT pin.

BIT 7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
OouT 0 0 SQWE 0 0 RS1 RSO

7: Output Control (OUT). This bit controls the output level of the SQW/OUT pin when the square-
ve output is disabled. If SQWE = 0, the logic level on the SQW/OUT pin is 1 if OUT =1 and is 0 if
iT=0.

4: Square-Wave Enable (SQWE). This bit, when set to logic 1, enables the oscillator output. The
juency of the square-wave output depends upon the value of the RSO and RS1 bits. With the square-
ve output set to 1Hz, the clock registers update on the falling edge of the square wave.

s 1, 0: Rate Select (RS1, RS0). These bits control the frequency of the square-wave output when the
iare-wave output has been enabled. The following table lists the square-wave frequencies that can be
:cted with the RS bits.

RS1 RSO SQW/OUT OUTPUT SQWE ouT
0 0 1Hz 1 X
0 1 4.096kHz 1 X
1 0 8.192kHz 1 X
1 1 32.768kHz 1 X
X X 0 0 0
X X 1 0 1
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DS1307 64 x 8, Serial, I°C Real-Time Clock

» DATA BUS
> DS1307 supports the I°C protocol. A device that sends data onto the bus is defined as a transmitter

| a device receiving data as a receiver. The device that controls the message is called a master. The
rices that are controlled by the master are referred to as slaves, The bus must be controlled by a master
/ice that generates the serial clock (SCL), controls the bus access, and generates the START and STOP
wditions. The DS1307 operates as a slave on the I°C bus.

ures 3, 4, and 5 detail how data is transferred on the 1°C bus.

Data transfer may be initiated only when the bus is not busy.
During data transfer, the data line must remain stable whenever the clock line is HIGH. Changes in
the data line while the clock line is high will be interpreted as control signals.

cordingly, the following bus conditions have been defined:
Bus not busy: Both data and clock lines remain HIGH.

Start data transfer: A change in the state of the data line, from HIGH to LOW, while the clock is
HIGH, defines a START condition.

Stop data transfer: A change in the state of the data line, from LOW to HIGH, while the clock line
is HIGH, defines the STOP condition.

Data valid: The state of the data line represents valid data when, after a START condition, the data
line is stable for the duratiocn of the HIGH period of the clock signal. The data on the line must be
changed during the LOW period of the clock signal. There is one clock pulse per bit of data.

Each data transfer is initiated with a START condition and terminated with a STOP condition. The
number of data bytes transferred between START and STOP cenditions is not limited, and is
determined by the master device. The information is transferred byte-wise and each receiver
acknowledges with a ninth bit. Within the I°C bus specifications a standard mode (100kHz clock
rate) and a fast mode (400kHz clock rate) are defined. The DS1307 operates in the standard mode
(100kHz) only.

Acknowledge: Each receiving device, when addressed, is obliged to generate an acknowledge after
the reception of each byte. The master device must generate an extra clock pulse which is associated
with this acknowledge bit.

A device that acknowledges must pull down the SDA line during the acknowledge clock pulse in
such a way that the SDA line is stable LOW during the HIGH period of the acknowledge related
clock pulse. Of course, setup and hold times must be taken into account. A master must signal an
end of data to the slave by not generating an acknowledge bit on the last byte that has been clocked
out of the slave. In this case, the slave must leave the data line HIGH to enable the master to generate
the STOP condition.
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DS1307 64 x 8, Serial, I°C Real-Time Clock

jure 3. Data Transfer on I°C Serial Bus

|
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BIT > SIGNAL FROM RECEIVER

P
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SIGNAL FROM RECEIVER

. - 8 9 3 2\ 37\ J 8 9
START Ack ACK sToP
CONDITION < > CONDITION
REPEATED IF MORE BYTES OR
ARE TRANSFERED REPEATED

START
CONDITION

sending upon the state of the R/W bit, two types of data transfer are possible:

Data transfer from a master transmitter to a slave receiver. The first byte transmitted by the
master is the slave address. Next follows a number of data bytes. The slave returns an acknowledge
bit after each received byte. Data is transferred with the most significant bit (MSB) first.

Data transfer from a slave transmitter to a master receiver. The first byte (the slave address) is
transmitted by the master. The slave then returns an acknowledge bit. This is followed by the slave
transmitting a number of data bytes. The master returns an acknowledge bit after al} received bytes
other than the last byte. At the end of the last received byte, a “not acknowledge” is returned.

The master device generates all the serial clock pulses and the START and STOP conditions. A
transfer is ended with a STOP condition or with a repeated START condition. Since a repeated
START condition is also the beginning of the next serial transfer, the bus will not be released. Data is
transferred with the most significant bit (MSB) first.
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DS1307 64 x 8, Serial, I°C Real-Time Clock

e DS1307 may operate in the following two modes:

1.

Slave Receiver Mode (Write Mode): Serial data and clock are received through SDA and
SCL. After each byte is received an acknowledge bit is transmitted. START and STOP
conditions are recognized as the beginning and end of a serial transfer. Hardware performs
address recognition after reception of the slave address and direction bit (see Figure 4). The
slave address byte is the first byte received after the master generates the START condition.
The slave address byte contains the 7-bit DS1307 address, which is 1101000, followed by the
direction bit (R/W), which for a write is 0. After receiving and decoding the slave address
byte, the DS1307 outputs an acknowledge on SDA. After the DS1307 acknowledges the slave
address + write bit, the master transmits a word address to the DS1307. This sets the register
pointer on the DS1307, with the DS1307 acknowledging the transfer. The master can then
transmit zero or more bytes of data with the DS1307 acknowledging each byte received. The
register pointer automatically increments after each data byte are written. The master will
generate a STOP condition to terminate the data write.

Slave Transmitter Mode (Read Mode): The first byte is received and handled as in the slave
receiver mode. However, in this mode, the direction bit will indicate that the transfer direction
is reversed, The DS1307 transmits serial data on SDA while the serial clock is input on SCL.
START and STOP conditions are recognized as the beginning and end of a serial transfer (see
Figure 5). The slave address byte is the first byte received after the START condition is
generated by the master. The slave address byte contains the 7-bit DS1307 address, which is
1101000, followed by the direction bit (R/W), which is 1 for a read. After receiving and
decoding the slave address the DS1307 outputs an acknowledge on SDA. The DS1307 then
begins to transmit data starting with the register address pointed to by the register pointer. If
the register pointer is not written to before the initiation of a read mode the first address that is
read is the last one stored in the register pointer. The register pointer automatically increments
after each byte are read. The DS1307 must receive a Not Acknowledge to end a read.

jure 4. Data Write—Slave Receiver Mode

<Slave Address> <Word Address (n)> <Data(n)> <Data(n+1)> <Data(n+X)>

<RW>

| 1101000 |o|_A|)oo<xxxxx|A|>00(x>oo<x|A[xxxx>ooo<

Al ...[ 0000000 | A] P]

Start

Acknowledge (ACK)

Stop

D Master to slave

DATA TRANSFERRED
{X+1 BYTES + ACKNOWLEDGE)

D Slave to master

jure 5. Data Read—Slave Transmitter Mode

<Slave Address>

<RW>

<Data{n)> <Data(n+1})> <Data(n+2)> <Data(n+X)>

1 1101000 | 1 | AL 0000000 | AT X00000KX | AT 0000000 [ AL 3000000 | A] P

Start

Acknowledge (ACK) [] Mastertosiave DATA TRANSFERRED

Stop

ot Acknowledge (NACK) L Slave 1o master FOLLOWED BY A NOT ACKNOWLEDGE (A) SIGNAL)

{X+1 BYTES + ACKNOWLEDGE), NOTE. LAST DATA BYTE 1S
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DS1307 64 x 8, Serial, I’C Real-Time Clock

jure 6. Data Read (Write Pointer, Then Read)—Slave Receive and Transmit

<RW>
<RW>

<Slave Address> <Word Address (n)> <Slave Address>

| 1101000 | 0 | A] 0000000 | A|Sr] 1101000 | 1 ’Al—l

<Data{n)> <Data(n+1)> <Data(n+2)> <Data(n+X)>
00000 T AT o000 AT x000oxx [a]... x00xxxx [ A1 P
Stant ]
hA'tJe(zeo::ISe?ng;a(r}\CK) (] Master tosiave DATA TRANSFERRED
D) oo A AT
Not Acknowledge (NACK)

'PICAL OPERATING CIRCUIT

VCC
VCC
Yee
| CRYSTAL
VCC RPU § RPU D
‘ | |
X1 X2 Voo
scL SQW/OUT
CPU
‘ | DS1307
| 41;
b SDA Vour
] GND »
: Ry, = /C, l T
\ ]

N CONFIGURATIONS

TOP VIEW ~
X151~ 8 Ve x1 i1 8 HD Vee
~
x2d 2 S 7 OsawriouT X2 2 5 7 [ sawrout
Vear [ 3§ <] SCL Vgar 3% 3] SCL
enod 4 s[spa Ghp M4 © s W spa
PDIP (300 mils) SO (150 mils)
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DS1307 64 x 8 Serial, I°C Real-Time Clock

ACKAGE INFORMATION
1e package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package
line information, go to www.maxim-ic.com/DallasPackinfo.)

REVISIONS
LIR; DESCRPTION OATE APPROED
5 5 Al NEW DRAWING 12/01
Mo
D E1
LIL L]
1 4
E
D
A2 ﬁ\
T c
—"I e —-l"'—b E’B }
8 PIN
MIN MAX
A - 0.170
Al 0.015 -
AZ 0.115 { £.195
b 0.015 | 0.022
C 3.008 ] 0.012
D 0.360 | 0.380
E 0.300 | 0.325
E1 0.240 1 0.260
e 0.090 1 0.110
L 0.125 {1 0.135
eB - 0..430
ALL DIMENSIONS ARE IN INCHES
SIGNATURE DATE
S PRALLAS M LIXIs/VI
‘“:" me MARKETING OQUTLINE, 8 LEAD
i PLASTIC DUAL—IN—LINE PACKAGE (0.300")
erecKED o TWM 12/01 -~ 3 FSCM W0 PART NO. REY
DO NOT SCALE DWG. | sou N/A | fsen 1 o
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DS1307 64 x 8, Serial, I’C Real-Time Clock

ACKAGE INFORMATION (continued)
1e package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package
tine information, go to www.maxim-ic.com/DallasPackinfo.)

N €
R DESCRIFTION DATE APPROVED
A|NEW DRAWING 2/95] JW.
ﬂ ” ﬂ ﬂ ﬂ B| UPDATE DIMENSIONS

&
A\

, UUUUUUUJ

el ) Pt

. v C v
5 e e T;,yi_“_ L

X JL

PKG 8 PIN 14 PIN 16 PIN
LTR MIN MAX | MIN MAX | MIN MAX

A IN.10.0530.069 | 0.053]0.069 | 0.053 | 0.069
MM{1.35 [1.75 [1.35 11.75 1135 [1.75

IN.| 0.004 { 0.010 | 0.00410.010 }0.004 ; 0.010
MMi0.10 1025 j0.10 10.25 1010 {0.25

A2 IN.|]0.048 | 0.062 [ 0.048 { 0.062 { 0.048 | 0.062
MM|1.22 |1.57 | 1.22 |1.57 {122 |1.57

b IN.{0.012 | 0.020 | 0.012 {0.020 ] 0.012 { 0.020
MM]00301031 10.30 10.51 10.30 10.51 | Tne CHAMFER ON THE BODY IS OPTIONAL.
IN.{0.007 | 0.011 |0.00710.011 {0.007 ; 0.011 IF IT IS NOT PRESENT. A TERMINAL 1
MM{ 0.1 . . X . .
018 1028 1018 10.28 ;018 |0.28 IDENTIFIER MUST BE POSITIONED SO THAT

IN.10.188 | 0.196 | 0.337 {0.344 | 0.386 | 0.393 .
D umlia7s 1408 1856 1874 1980 |9.98 1/2 OR MORE OF i{T'S AREA IS5 CONTAINED

IN.| .050 BSC 050 BSC 050 BSC IN THE HATCHED ZONE.
® MM| 1.27 BSC 1.27 BSC 1.27 BSC
IN.|0.150 | 0.158 | 0.150 | 0.158 | 0.150 | 0.158
MM|3.81 |4.01 |3.81 |4.01 |38 |401
IN.|0.230 [0.244 | 0.230 | 0.244 | 0.230 | 0.244
MM|5.84 |6.20 |5.84 |6.20 |5.84 |6.20

L IN.j0.016 | 0.050 | 0.016 { 0.050 { 0.016 | 0.050
MMi0.41 11.27 1041 |1.27 (041 [1.27

9 5 8 | 0 | & 0 8
SIGHNATURE OATE
. DALLA
poc. ConmRoL: @sﬁé!ﬁbucmsn / MAX|IV I
ENGR. MGR:
NFG. ENGR: PACKAGE OQUTLINE .150" SOIC 8,14&16 LD.
CHECKED BY:
i3 FSCM W0 PART WO REY
ORAWN BY: MW.C. 12/95] A 56-G2008-001 B
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