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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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¥
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uuveYynsy uasimmesou Aduilu A 2.8

[ [ o
aumndsdoya 1 lud

GINIGEGER bit address TmpoiAldaumme
(direct byte o AL ™~ (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 RSI RSO OV P
DOH | D7 D6 D5 D4 | D3 | D2 | DI D0 | PSW (Program Status Word)
PCT PT2 PS PTI PX1 PTO PX0
B8H | BF BE BD BC BB | BA | B9 B8 IP (Interrupt Priority Control)
BOH | B7 Bé6 B5 B4 B3 | B2 | Bl B0 | Port P3
EA ET2 ES ET! EXI1 ETO EXO
ABH | AF AD | AC | AB | AA | A9 A8 | IE (Interrupt Enable Control)
AOH | A7 A6 AS Ad | A3 | A2 | Al A0 | PortP2
99H Wi ludiindu SBUF (Serial Data Buffer)
SM0 SM1! SM2 REN TB8 RB8 TI RI
98H | SF 9E 9D 9C | 9B | 9A | 99 98 SCON (Serial Control)
SOH | 97 96 95 94 93 92 91 90 Port P1
8DH 198 ludviniu TH]1 (Timer 1 High Byte)
8CH 9188 Tudviu THO (Timer 0 Low Byte)
8BH 9 g TL1 (Timer 1 High Byte)




8AH

89H

88H

87H

83H

82H

81H

80H

[

418w luamniu

[
LY

& ludviniu

TF1 TRI TFO0O TRO .IE1 ITI IE0 ITO

8F 8E | 8D | 8C | 8B | 8A | 89 88

¥
118 ludimniu

b4
1980 ludmniu

¥
191450 luammiu

9
& ludamniu

87 86 85 84 83 82 81 80
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TLO (Timer 0 Low Byte)

TMOD (Timer/Counter Mode Control

TCON (Timer/Counter Controi)
PCON (Power Control)

DPH (Data Pointer High)

DPL (Data Pointer Low)

SP (Stack Pointer)

Port PO

A 2.8 Aunldouvemiganuinesludauu

o Af P 1 2 PER) o 1 as o o 9 =
miﬂmuﬂwumﬁuwmmnmw°luw"lmi‘|umsmuasnﬁmaimaq wildnisiiou

AdwmuquainsodifnBiames1a 2 35 Ae Whdslaslddwmianissanudwaz 14

- PPN o o 9 ' e o a 9
yovundsosmaes Tululasaaulnsames Mcs-51 Ideanuuuaisimassuiadalimiuise

e ldluszaviiauazlud Aamisian 2.1

P & 7 Ve ¢ o
A1WN 2.1 Fouazdunuasdmaes lu'luInsasuInsames McCs-51

FoyAnuel o AN (address)
*Acc Accumulator OEOH
*B B Register 0FO0H
*PSW Program Status Word 0DOH
SP Stack Point 81H
DPTR Data Pointer 2 114 DPH,DPL
DPL 'l (Low Byte) 82H
DPH ludgqa (High Byte) 83H
*PO Port 0 80H
*P1 Port 1 90H
*pP2 Port 2 0AOH
*P3 Port 3 0BOH
*IP Interrupt Priority Control 0B8H
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ABNA 2.1 Fouazdumisssames lluTnsaoulnsamos MCS-51 (¢0)

doydnual %o AWMU (address)
*E Interrupt Enable Control 0ASH
T™OD Timer/Counter Mode Control 0BSH
*TCON Timer/Counter Control 0ABH
*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 8BH
#TH2 Timer/Counter 2 High byte 0CDH
#TL2 Timer/Counter 2 High byte 0CCH
#RCAPZH T/C 2 Capture Reg. High byte 0CBH
#RCAPZL T/C 2 Caoture Reg. Low byte 0CAH
*SCON Serial Control 98H
SBUF Serial Data Buffer 99H
PCON Power Control 87H

oy o Y = YR
Hwmg ¢ lﬂus‘nﬁ!ﬂﬂiﬂﬁ‘lﬂ‘liﬂﬁnﬂ\ﬁ'zﬂ'ﬂllﬂ

# Tldimmizgu 80x52 (AT89xx52)

o ey, d
2.1.6 MINNIUYBIIVTIAGS
= d
e F9mmei A (Accumutlator = Acc)
Wusamesuuia 8 da mansornaeldseduiia immhandnlu

a L4

MIAUIUNNANUAM AT

o
A

a o o
Hasaaun 1ﬂUWﬂaWﬁﬂ1ﬂﬂ1§ﬂi$“’JaNa Az T UAUIDUYD

vt 8 Ua'ld ogiidwmis EoH

e 33mAe? B (B Register)
3 o

= o o =1 o 'n
Wusieamadaue 8 U 1dhaudeuarnild uazdsiniinauio

o

I
|- S

Pudeyadmnszdmsguniensms wu 3imeed A hudidads uaiiawed B (Hud

gunsenis awnsatnneldszauda agiidwmis oFoH
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e 33mmeiTo1Ms PSW (Program Status Word)

v
a =1 =3

wimihfiuanzmsiinusesdide Tvine 7 da egfiduma

k2
o o

1 ° A a o o 3 -
HUHIWAIINET 0DOH 2UMTNUTN1ITMIMIIUADIUADZUAAIU

D7 D6 D5 D4 D3 D2 Dl DO

CY AC FO RS1 RSO oV - P

CY (Carry Flag) vimihifumdmadlelimanizimundamaniuas
ao%n fwadwinnnistszwanaii1dtauiu s e (oFuE) defifussifie13fta cY #
Fhufindana

AC (Auxiliary Carry Flag) (fudmagaoiiieiinisfiuim uaziamsum
nioafnaduscnindadl 3 fudadl 4 vesrmrdimaed daflvziAraesmiiumt
d1mn19AUT UV IUTDS (Binary Code Decimal)

FO (Flag 0) vimrifidudaiuaasialy Erinsdamanizily ol
msnspimuIRaRTHadean e (Flag) ez lifinansznudenifisimualy

RS1 Az RSO (Register Select 1uaz0) vnihifidonldduminessmmnes
RO-R7 Tiag 4 dunmie dwmisas 8 ¢ (RO-R7) annsadenlF 14 Tavmsnaniads

15190 2.2

ATINN 2.2 ANUSS3aPBS RO-R7

RSI RSO AWMU RO-R7
0 0 Bank 0 #MUg 00H-07H
0 1 Bank 1 #1UHU3 08H-OFH
1 0 Bank 2 @13 10H-17H
1 1 Bank 3 #vUs 18H-1FH

OV (Overflow) Lﬂﬂf’huﬂﬂdﬁﬂ?ﬂ&’!ﬁﬂﬁﬂﬁﬁ1u’Jm‘H‘5ﬁ'ﬂﬂ1i N3z 198090

g P

ar P = ] -=i ] ] ] o Y ¥ o 3/ :'y s
Hadgwi R IRz daudundwndanieanus 95l Mildaomeihidu "1v wazda

3 o3

mnsolfdumuanwadnyindiuau
- 1af 1185 AFmunsmi T 4ol

- 9 A d ' Ao 4 v S
P (Parity Flag) 19as1vaausmiinuegluiiones A udazdatidibmiu 1

]
=

w s oA d YA a1 - Ty s o v
sawfudludangnion Sildwawiug maewsiniiu - uadududuauneedn

frmuzﬁ'ju ”0”
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e 35mAe3gunn (SP=Stack Pointer)
Ao o a doe ' Vel v d g - 4
Whistmaosauanuuia 8 da Sdwdsegh 818 1 ud i

arguan 1pua g musveTdsunsundn dWeo'lulasaounsaaesnsz Jaaluvirnu

b.

Tsunsudenady lulasaouInsamessznduyriinunldsunsuvdndnil nounes

1 o ' a

nszlaaly lulnsaoulnsamesaztAumid s inaunnnou lunsdlvosnisilou
' ' 4 A d 1 o ' 4 dedw Y] o4
Tdsunsugesnasg Tusunsy srauanfesimafivaidumiann Aunndedldaunes
A' 3 ' Aa s o o ] 'y Y 10 r'd
U Asvamesauanannsaivuadiunudalvy1a wad lidmualulasaeuInsaaes
MCS-51 szAmuadumusdn o7H
e FRamesiniviuseululisunsu (PC = Program Counter)

Jusdmnosvuia 16 fa ImilvenadmmdIdidanIniauves

d o o =4 g/ o a 1 o & = o
TuTasneuInsawesusasmdnslinuaanuenn Iaamdaeiu Fadanudiaguinlums

} 4

asneoumsdouldsuasu i lulasaouInsamesyszunananazlflidmududuneu

urnauiinell $meesdntudunaulullsunsy o) sifludufvsrdumiagn

0 1A d o 1 s
dumisi luInsneulnsameshauegilogpiu

das A

e Ssmnaeif¥doyn (DPTR = Data Pointer)

duidmaeivuia 8 dia 2 ya Uszneudauiiamed luddr (DPL)

1
1y g 1

wazludga (DPH) ogiduinus s2H uaz 83H awisaldld 8 i uazldsaniluving
16 da dimfindimuadiandsfoyalumirvariudwazgdnssiniouend
a9 o ]
Tulasnouinsamasdeamsanda
e 33maApiNain (Port Register)
Tulnsaeulnnaes Mcs-51 lamuualdnisdanennatisnsziiniu
é r=] ] = =
wosa alley 4 wesw Tuuiaweseay 8 ilm fim weim 0 (PO =80H) wesa 1 (P1=90H)
¢ s ¢ ¥ a s
Wodn 2 (P2 = AOH) uay Wasa 3 (P3 = BOH) nawesamuisaldiiiuduyauaziordnah
amquldszauiin
¢ Fmnediivieideyaeynsu (SBUF = Serial Data Buffer)
HuiSamesiimiinsudaeyauuvoynsy Tvuia 8 Ua ey
a ’ A = = 1 - o 1 Y a [ ]
dumia 998 Fandldmsaededoyasynsy TriMivesey 2 ga fie 1ividesdmiuds
*ﬁ'mga (Transmit Buffer Register) wu e TxD uazﬁﬂsﬂm’ﬁm%”ué”m’fﬂga (Receive
Buffer Register) F1UI8av1  RxD  iffedeansfivzdadoyasynsuansadoudeyaly
fis33aume7 SBUF  uazdoyaszgnddlufainives meld lulasnouInsamesdesantl

nouan
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¢ 33mAesNEININE (Timer Register)
Wusimwesvim 16 e miuduiamesy Ao luddunsludge
IHAuAdniuna (Counter) mulululnsnouInsawed welfidugmnar vSeléfunm
duswaudggrauiin (Puse) Tu'lulasaeuinsames Mcs-51 Usznoudae THO TLO
TH1 TLI tiag TH2 TL2
J
e 33mansunthoed (Capture Register)
aa ¢ a A <o o«
Fhuismansvuia 16 iia Ao RcAP2L luddt unz RCAP2H 'lud
g0 Weawdu L2 TH2 IR luTaseeu Insamedassedunaiman/asuinlas
anluzasInNv) T2EX Weldda munal anud uazmsiasundasdyarsurfinmfia
T2EX
¢ 33mAeinIun (Control Register)
) s 3 ° 1 1 L4
Hhissamesnldnruqumsihandiaisg vedlulnsneuInsanes
é - 1 ¥
Falsznoudauisamaide liil
3%mne3 PCON (Power Control Register) :  ¥imiifiniuguns
MavesluInsaeuInsames Taomssmualidyauuidnimganianu mlddiuang
¢ o ] & o 4 "y ¥
aolulylasasuInsamesngaiinudre ¥udunisaandsauiie lideanis 1
TulasnauTnTames i (Sleep Mode)
an d aa sa o 3
39mRp3 SCON (Serial Control Register) : 1115 3ain03 vy
awnuszueIsmsdemsuuveynsunielululnsaeuInsaaes
33mmed TCON T2CON waz TMOD T2MOD : l¥niugums
s nasivnamivaamislulylasaeuInsames (Timer/Counter)
39mned IE waz P (Interrupt Enable Control #ay Interrup

o

Priority Control) : 1Hu33amoiflFmiugumsdumessudvesluTasnoulnsames I IE

(Interrupt Enable) 1{u3maesaeausimsmnuvesdyanudumessus uazidmaes P

a {ow o o o _ o o [ o
(Priority Interrupt) Ml ifidadnunudmAgvesdyaaaouauoIn1soumessdves

o
Tulnsneulniaans
TunsdiFudumsiinulvuvediuinsaeuInsawmeiniodwsaniss a13samos

aen negmolululasaeuInsaaoiszgranlny dasuh 2.3



dniptoayanany wizeeNndmansziy

1 () o 4 A °
annh 23 Aisimaeiaeg e uduriauueslulasneuInsames Mcs-51

FoyAnyal Fo RYFIUEDY
*Acc Accumulator 00000000
*B B Register 00000000
*PSW Proggram Status Word 00000000
SP Stack Point 00000111
DPTR Data Pointer 2 1U# DPH,DPL
DPL Yudé (Low byte) 00000000
DPH ludqa (High byte) 00000000
*P(Q Port 0 11111111
*P1 Port 1 11111111
*p2 Port 2 SRR
*P3 Port3 [RRRRE R
*[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 000600000
*+T2CON Timer/Counter 2 Control 00000000
THO Timer/Counter ¢ High byte 00000000
TLO Timer/Counter 0 Low byte 00000000
THI Timer/Counter | High byte 00000000
TL1 Timer/Counter | Low byte 00000009
#TH2 Timer/Counter 2 High byte 00000000
#TL2 Timer/Counter 2 High byte 00000000
#RCAPZH 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 Nilddmua
PCON Power Control OxxXxXXXXX

winomg  *Simaninaunsanialdseduda  +D1Hianz{u 80x52 (AT89xx52)
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Mov : Vi ludnsazidlumsorndouanduundulug vie e

Y

a9

vnunassutadhadsutoualuiad Tewosusud

¥ u

PUSH : vz Taudindi3dmans P Aouudafainisaromdoyavuia

1 o = o o o 1 Saa o
1 ul‘l.lgl’inﬂ!iﬁﬁﬂﬂ]luﬂ‘lll‘ﬂﬂ']ﬂ!ﬁlmﬂﬂHjﬂul‘l‘luﬂ’lﬂ}ﬁlﬂﬂ; SP Mrua

y 3

PoP : twmdayavuia 1 ludnnuSnudumisiitames sp Amuall
G smmesi lonlefusudimuauazndnminismanya sp vzansing

XCH : uanfaoudeyaving 1 1ud szuiraumdeduiiaTenlosusuasu
33mmod AXCHD midslumsuanlasuvuiaiiufianesudud e wmnasdniaToned

fo - a  w = o 3 1 o 4 o
usuanutiubadududiaeveenigawmes divdiuru Mmmadoudeyaly 2 Tudma

v ¥
a9

P e P o o °
yniiadaazdl 2 350 19d1ds MOV n5eldids XCH s1oaz@oams 19iidana 2 uuu uans
AIA1519N 2.4

A uh 24 gaddansotemdayaluusumelu

TruanIsuoMAs o a1

1 Tuun A15nSEI a3

Dir | Ind | Reg | Imm

MOV<SCR> A=<8CR> X | X X X 1

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

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

MOV DRPT #Datal6 | 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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TnuamsuoaAs e 28

i Tuiin Msnszi s

B

fid

Dir Ind Reg Imm
ADD A <byte> A=A+<byte> X X 1
ADDC A, <byte> A=A+<byte>+C X 1
SUBB A,<byte> A=A-<byte>-C X 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 o d
®  AGUMITINNATINMEAINIBULLREIN

Mo riuntslszanananuuasingiag @y AISAND OR Hie

EX-OR szrintoyaluiiamed A tiues Tasilims 19ddsdsedl
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na RRC Wiumsmurruiiana uaz swap fumsudednds
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1Flumsaldsudrvuvesnisdszuiananioluldsunsuln Tuvaudadu
anamudeInts unuissduiums lihdudrdudenion Taoidids IMP vzudailu 3
o & 1 [ 1:/ =4 ] o
Fnuaz fio SIMP LIMP AIMP Filundaziidasziidounnarsvesdnuaziuazszoznialu
=) o o @ 5 Ao = - =
minsIpanaadu frde IMP Fulluuuu Tuidnnannsosz 1414 Taofisvazidoans 14
N
Nuvosiidanane i
Qe o ] r © ) - :*
SIMP : [WJumsnselaauuum s usudud i apams adunuanugs
o
musanizlaala -128 89 +127 lua
¥
AIMP : misnszleauvuiiszaunionizlaa 18 lnagalszna 2 Alalud
& 9/ r & = ? : o
Faldmuonnuiuies 2 Tuammiulumsdmua
LIMP : Msnsg laauuiiszmansonse Taald lnagadlszunu 64 Alalud
L gy o Al o o
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#ATuiin mMsnszi Tnuamsuen@se I8IM9
Dir | Ind | Reg | Imm | 19n%
A
ANL A <byte> =A AND <byte> 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 1
ORL <byte>,A <byte>=<byte>OR A X 1
ORL <byte> #Data <byte>=<byte>OR # Data X 2
XRI. A,<byte> A=A XOR <byte> X X X 1
XRL <byte>,A <byte>=<byte> XOR A X i
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
RIC A Rotate Left Through Carry Accumulator Only 1
RR A Rotate ACC Right 1 bit Accumulator Only I
RRC A Rotate Right Through Carry Accumulator Only 1
SWAP A Swap Nibbles in A Accumulator Only 1
ATsHi 2.7 gamdanszlanlashididou'ly
Hludln MINTZA Tvuamsusa@ase | IA1MS
Dir | Ind | Reg | Imm | 1©n&
A
Jrel Jump if A=0 Accumulator Only 2
JNZ 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 2
CJNE <byte>#data,rel | Jump if A=#data X X 2
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A NN 2.8 gaf1daydu

HTudin MrnIzh IAIMIDNTAA
ANL C,bit C = CAND bit 2
ANL C,/bit C + C AND (NOT bit) 2
ORL C,bit C=C OR bit 2
ORL Chit C =C OR (NOT bit) 2
MOV C,bit C =bit 1
MOV bit,C Bit=C 2
CILRC 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=0 2
JB bit,Rel Jump if C=1 2
JnNB bit,Rel Jump if C =10 2
JBC bit,Rel Jump if C = 1;CLR bit 2

2.1.9 Tnssadumsdunessiiveslulnsneulnsaiand MCS-51

¥ = o o o ar
nausunmlassaieszuudumesildvesluTasnou Insaiaes MCS-51 dymimi
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WiniimsdunesSud Mcs-s1 luidatuld 5 dnuuemumsisidoyalugili 2.9 Faes
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agnolusimnes TCON Lz SCON
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AN 2.9 gafidensz lan Tasiieu luag

iluila A5ATEM paMIDRFRIA
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

¥
o A o ]

a = B 2 P
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manh 210 msuaulumslémdlungusimned
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PC 0000

DPTR 0000
A 00
B 00
SP 07
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PO-P3 FF
IE 0XX0000( IUABY)
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MAIN

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

#define TRUE 1

/* set pin for magnatic card reader */
#define pdat P3 4
#definepclk P35
#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;

/[ dsznw Libraly

#include <funcl.c>

#include <lcd_lib.c>

#include <i2c.c>

/

I Function RS232

/

#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/

/ Haddu naasdoya ID Fo munzifiousa §nomudu
void f show_data(int temp)

L

nt1;

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)));

lcd _gotoxy(1,3);

out_led(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_led(sprintf(str_buf,"Bath"));

led gotoxy(1,4);

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

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

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

void f show datal(int temp)

.

inti;

clr led();

led_gotoxy(l,1);

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

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

lcd_gotoxy(1,2);

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

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

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

led gotoxy(1,3);

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

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

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

#include<commu_lib.c>

/f Hafdu smsnnAduoia

I/

it Function Key

!
unsigned char read_key(void){
unsigned char temp1,temp2;
int key;

PO = 0x0f;

templ = PO & Ox{T;



PO = 0x{0;
temp2 = PO & 0xff;
templ = (templ | temp2)& 0xff;

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 =0;

if (templ == 126) // Clear
key =11;

if (temp1 == 123) // HELP
key =12;
if (templ == 119) // Enter

key = 13;

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

if (templ == 231) // UP

key =15;

if (templ == 215) // Down

key = 16;

if (templ == 255) // Not Put
key = 100;

return (key); // dsdrkey fnadindy

h

/7 Aafdu Srumnn dasuuvan

i

1/ Read magnetic Card
I/

void cardclk(void)
{



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

void getcard(void)

{

unsigned char i,j,din;
bit fstart;

fstart = 0;

pdat = 1;

pelk = 1;

pcin = 1;

while( pcin == 1)
{3

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 & 0x7F; }

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;) <25; j++)
{

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

cardclk();

if( fstart ==10)

{

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

din = 0x40;

1
J

else

{

if(pdat == 0) { din = din | 0x80; }
else { din = din & 0x7F; }
din=din>> 1;

b

}

din = din >> 2;

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

}

tot = 20;

}

- |
/7 Rafd nrsldenanydi |1
1/

// Menu Funcition |
I

void func_menul (void)
{

char ch=""

int tmp;

unsigned char dd,chk_key =0, font[8] ,i,x =8,k ,chk_menu =0 ,number data=0;
unsigned char card[25],chk card=0;
number_data= RD AT24C256(0x{ff0);



do

{

led_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|jJ=rcard[j];

chk card =0;

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

{

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

{

chk_card = chk card + 1;
}

}

i
while(chk card!=25);

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

clr_led();

led_gotoxy(1,1);

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

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

x=8;

do

{

. ¥ 3
H msnaunaaadnusinadte

dd =read_key();

if (dd == 100)

chk key=1;

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

chk_key = 0;

ch="1";

¥

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

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

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='c

if (font[0]==4)
ch="72"

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;i1<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="";

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



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

3

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="o0";

if (font[4]==4)
ch="'e";

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

1

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

for (i=0;i<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;

i

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]1==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="1"

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;

ywhile(1);

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

{

if (i >(x-8))

{

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

i

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



j
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 &é& dd >=0 && chk key=—=1 && x <4 )
{

chk_key =0;

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

X++;

}

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

{
break;

h

3

while(1);

lcd_gotoxy(17,4);
out_lcd(sprintf(str_buf,"Bath"));
led_gotoxy(1,4);
out_led(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);
xt+;

}

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



break;

H

while(1);

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

if (i>=x)

{

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

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

]

/ Radsuy 6

/f

/! 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_led(sprintf(str_buf," Time "));

led gotoxy(7,2);

do

{

dd =read_key();

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

chk key=20;

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

temp = temp +1;

if (temp==2)

{

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

h

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 = 0;

clr_led();

RD_DS1307();

led gotoxy(l,1);

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

out_lcd(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 led(sprintf(str_buf,"/"));
}

if (dd == 100)

chk key=1;

if (dd==13 && chk_key == 1 && temp >=6)
break;

Ywhile(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=(a*10)+b;

return (a);

b

/1 Radarusinuan

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;
//RD_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 == ()

{

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) {
charch=""

int temp=0.temp | ,temp2;

unsigned char dd,chk_key =0, font{8] ,i,x=28,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);

// szmeasa i LCD
led_init();

dmsec(100);
/! dszmndian 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++)

{

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

]
/f
I set display data
I
do

{

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




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

do
{

I wemamadoyauiing: uazsomana Atuna iazms gatins

dd = read_key();

RD_DS1307();

led gotoxy(1,3);

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

/ldmsec(20);
chk_serial();

tot = 0;
getcard1();// Fanszating

if (tot==20)

{

=05

data_chk=0;

number_data = RD_AT24C256(0xfff0);
do

{

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

{

data chk=0;

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



else
break;
i++;
twhile(1);

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

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

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

if (RD_AT24C256(0xfffa+i)!="*")
templ =(temp| *10) +
(RD_AT24C256(0xfffa+i));

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

if (templ < 10)
{
WR_AT24C256((j*70)+45.temp);
WR AT24C256((j*70)+46,*";
WR AT24C256((*70)+47,'*";,
WR_AT24C256((j*70)+48.'*");
WR_AT24C256((3*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((*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((j*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,(temp1/10)%10);

do
{
dd = read_key();
if (dd == 13)
break;
)
while(1);

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

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

WR_AT24C256((j*70)+48,(temp1%10));
WR AT24C256(()*70)+49,'*");
WR_AT24C256((j*70)+50,*");

break;

i
twhile(1);



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

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

led_gotoxy(1,1);

out_led(sprintf(str_buf," CAR PARK SYSTEM "));

led_gotoxy(1,2);

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

}

}

while(dd !'= 14);

clr_led();

led_gotoxy(1,1);

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

out_led(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_led(sprintf(str_buf,"3. Format DATA "));
chk _menu =3;

}

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;

H
if(dd==11)
{

break;

}

if (dd==13)

{
R R R R R R R R R R RN R A S SRR RN R R R PR R RN R R RN RN RN RRRRRRRRR R RAREY

/1 vy 1 vike vioms iudoya

if(chk_menu ==1)

{

func_menul();

chk_menu =1;

clr_led();

led_gotoxy(1,1);

out_lcd(sprintf(str_buf,” FUNCTION SETUP "));
led gotoxy(2,2);

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

chk menu =1;

dmsec(2000);

}
/12222222222222222222222222222222222222222222222222222222222222222222222222222

/1wy 2 wwenaasnadeyaii 1diunng uazaudeya



if (chk_menu == 2)
{
k =RD_AT24C256(0xfff0);
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)
t
clr_led();
led gotoxy(I,1);
out_led(sprintf(str_buf."
led_gotoxy(1,2);
out_led(sprintf(str_buf,"
lcd gotoxy(1,3);

Do you want "));

to Delete "));

out_{ed(sprintf(str_buf," Y. press Key Enter"));

led gotoxy(l.4);

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

do
{

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

1)*70)+69,20);

if (dd == 12)

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

{
WR_AT24C256(((temp-

break:
J

{
led gotoxy(1.2);

break;



chk key = 0;

h
if (dd == 15 && chk_key == | && temp <k )
{
clr_led();
temp = temp + 1;
do
{
if (RD_AT24C256(((temp-1)*70)+69) == 20)
{
temp =temp + 1;
}
else
break;
¥
while(1);
chk key = 0;
led 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 > ()
temp = temp - 1;
else
break;
}
while(1);
chk_key =0;

led_gotoxy(1,1);
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 "));
led gotoxy(2,2);

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

dmsec(2000);

}
//3333333333333333333333333333333333333333333333333333333333333333333333333333
/1 duy 3 eformatdoya

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"));
led_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 = (;
WR AT24C256(0xfff0,0);
break;
}
if (dd == 12 && chk_key == 1)
{
chk key = 0;
break;
!
}
while(1);
dmsec(1000);
clr_ied();

led_gotoxy(1,1);
out_led(sprintf(str_buf," FUNCTION SETUP "));



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

}

//444444444444444444444444444444444444444444444444444444444444444444444444444
i Wy 4 iedarinauiy
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-

1*70)+45+x,dd);
x++;
}
if(x>1&& dd==13)
break;
}
while(1);
for(i=0;i<6;i++)
if (i>=x)
{
ch="*;
WR_AT24C256(((temp-
1)*70)+45+i,ch);
b
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 + |;
else
break;
}
while(1);
chk key = 0;
led _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(1,1);
out_led(sprintf(str_buf," ID = {%d] ",temp));
f show data(temp);
}
}
while(1);
clr_lcd();

led_gotoxy(l,1);
out_lcd(sprintf(str_buf," FUNCTION SETUP ));
led gotoxy(2,2);
out_lcd(sprintf(str_buf,"l. Add Data "));
chk_menu =1;
dmsec(2000);
}
/1 iy 5 s rate fivenso
//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_led(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_led(sprintf(str_buf,"Bath"));
led_gotoxy(2,3);
out_led(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 == 1 && x <4)
{
chk_key = 0;
out_led(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);
!
clr_led();

led gotoxy(l,1);

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

out lcd(sprintf{str_buf,"1. Add Data "))
dmsec(2000);

chk menu =1;

}

/1y 6 danm
116666666666666666666666666666666666666666666666666666666666666666666666666666
if(chk_menu ==6)

{

func_menué();

chk _menu =1:

}

}

}

while(1);

b

while(1);

h



I
// set s interrupt serial Tasfuawldduna
void serial_service() interrupt 4

{ if(TD)
{ TI=0,
send_status=0;
}
if(RI)
{ RI=0;
serial_buffer[index_in]=SBUF; // fuswn serial 11d1%lu duala array
index_in++;
if(index_in>=serial buffer size)
index_in=0;
1
}
I

// eweAwn 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;
}
I
// dsmeen serial
void out_serial(unsigned char dat)
{ unsigned char i;
for(i=1;i<=dat;i++)
{ while(send_status==1);
SBUF=str_bufi-1];
send status=1;

}
/f

// ¥nmu serial

void chk_serial()

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

if(index_in==index_out)



enabled=0;//output_low(enabled); //lcd.enable = 0;
delay _ms(20);
lcd_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);

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

1/

/!
Hafdudssuaasadiumies LCD
void lcd_gotoxy( unsigned char x, unsigned char y)
{unsigned char address;
switch(y) {
case 1 : address=0x80;break;
case 2 : address=0xcQ;break;
case 3 : address=0x94;break;
case 4 : address=0xd4;break;
}
address=address+(x-1);
led_send byte(0,address);
delay us(50);
H

/!

It
void led_pute( unsigned char c)
{ led send byte(l,c);

}

/f Hafdu nanamanense LCD

I

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

!

/f Hasdu avdeyamsuananavas vo LCD

void clr_led()
{led_send byte(0,0x01);
// delay _ms(1);



}

// faddu dasih cursor waduoniaFudu
void cursor_home()
{led_send_byte(0,0x02);

}

/I Wafdu dousiumiansuanwalinmasnile
void lcd_shif right()

{lcd _send byte(0,0x05);

}

/I fafdu Boudumismsuanalunadoile
void led_shif left()

{led_send byte(0,0x07);

)

// faidu gl cursor nszwiu
void cursor_blink()
{lcd_send_byte(0,0x0f);

}

/1 Wit daaty cursor mganszniu
void cursor_no_blink()
{lcd_send byte(0,0x0e);

;
/f




SLAVE

/! YszmmFonld Libraly

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

/ dszmmnrs1ddnnla
#define serial_buffer size 50 // #unla Wifueh 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_buff22];

/*** Comstants *¥% % %% ko ook kot sk d ks lonoR oo sk o oo ko o sk koo ok s o o |

#define TRUE 1

o 1
/1 WsznimSenld Libraly fadediu

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

/* set pin for magnatic card reader */
#define pdat P1_3
#definepclk P14
#definepcin  P1_5

/* set pin for MAX7219 */
sbit MXCLK = P1°0;
sbit MXLDB = P171;
sbit MXDAT = P172;

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

// AsdFumsldam max 7219

i ——— i i — ——— — — — —

/] & uavuanenadmiy 7-segment

unsigned char code SEGTAB[16] = {0x7E,0x30,0x6D,0x79,0x33,0x5B,0x5F,0x70,
0x7F,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;
}
MXLDB = 1; // load clock
MXLDB = 0;

void mxset (void) { // max7219 setup

MXCLK =0;

MXLDB = 0;

mxbyte (0x0£,0); // display - normal
mxbyte (0x0¢,1); // shutdown - normal
mxbyte (0x09,0); // decode - no decode
mxbyte (0x0a,5); // intensity

mxbyte (0x0b,7); // scan limit - 8 digit

void mxload (void) { // max7219 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]);

/f Faftdu miirsnm
void dmsec (unsigned int count)
unsigned int i; // Keil v5.2 (Speed x 1)

while {count) {



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

}
}

// Hafidu ueraanioen 7-segment digit AUAIIY
void show_segment(int temp)

{

intk;

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

mxload ();

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

mxload ();

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

mxload ();

}

/# Waf%u 1Aan 109N 7-segment digit AWLNIAN

void show_segment](int temp)

{

intk;

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 lsgmmSon 14 Libraly At
#include<commu_lib.c>

i HafFudanin 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;
¥

/! #ansu 811 Read magnetic Card

// fadFuden Clock
void cardclk(void)

{
while( pclk == 0 ){}

while( pclk ==1 ){}
}

/l Hafgusnnins

void getcard(void)

{

unsigned char i,j,din;

bit fstart;

fstart = 0;

pdat = 1;

pclk=1;

pein = 1;

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

}
for(j=0; j <25;j++)
{
din=0;
for(i=0;1<5;it++)

{
cardelk();

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



else

}
din = din >> 2;
din = din | 0x30;
rcard[j] = din;
3

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

{

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

din =din>> 1;

}

i dafiieni18a1n Magnetic Card B8N serial
out_serial(sprintf(str_buf,"%c" rcard[j]));

}
}

I l?u Main Program
void main()

{

unsigned int k;
P0_0 =0;
PO 1 =0;

delay ms(1000);
/! ﬁy'if'i"l config riaul?'nmﬂ%nu LCD
led init();
/g config ABUG N1 1910 Serdal
set_serial port();
//unasana sense LCD
led_gotoxy(1,1);
out_lcd(sprintf(str_buf," CarPark System"));

/a3 19 Interrupt

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

/! uerAInan 200 897 T-segment AW digit UMY

show segment(200);

/1 wamasaR 200 poN 7-segment & digit 314

show_segment1(200);



/! srunwinting

getcard();

MR
delay ms(1000);
while(1); 7/ g

}// end main



if(index_in==index_out)
goto out_1;

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

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

// dus mimiasasdauladi controller dngadaudhan
char_card[data_count]=a_char;

data _count++;

/I Baideyaiins asunieds

if (data_count >=25)

{
number data= RD_AT24C256(0xfff0); // swsrdmmuinrildameadonSun

eeeprom i=0;
do
{
data_chk=0;
M ugilfurnn Sasfanua 25 #adnus
for(i=0,1<25;i++)
{

// 8" svimiias 910 eeeprom

rcard[i]=RD_AT24C256((3*70)+i+1);
if (char card[i]==rcard[i]) //

WFeudsudeyaiidanin Serial fudeyalu eeeprom
data_chk++;

i
/1 ndeya Tmsadu grudoya
if (data_chk >= 24)
{
out_serial(sprintf(str_buf,"IN")); // 4

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

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

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



IS ] a d4 a o & - ]
// A TUHIHTUNIHAD VOIUATUY 11J'nﬂt)u'[mmnamﬂmm

out_serial(sprintf(str_buf,"%bu".RD_AT24C256((j*70)+45+1)));
dmsec(400);

}
data_chk=0;

// ituAriuit 1oae miteanwd eeprom
WR_AT24C256(((G*70)+51),Hour);
WR_AT24C256(((j*70)+52),Min);
WR_AT24C256(((j*70)+53),Date);
WR AT24C256(((j*70)+54),Mon);
WR_AT24C256(((3*70)+55),Year);
WR_AT24C256(((j*70)+56),100);

break;
}

/1 @nideyalifilugnideoya
if (j > number_data)

{
out_serial(sprintf(str_buf,"ERR"));
// d1Protocol uds ERR sen'lifit neuTnsaiassanii

break;
}
it
}while(1});
data_count = 0;
tt=0;
3
}
out_I:

a_char=0;,




/I #dsuseh Config Serial Interrupt

/f
void serial_service() interrupt 4
{ if(TI)
{ TI=0,
send_status=0;
}
if(RI}
{ RI=0;
serial_buffer[index in]=SBUF; // fuswnserial mdutiludunla serial _buffer
index_in++;
if(index_in>=serial_buffer size)
index_in=0;
}
!
/1

/I fafdusmar 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;

}
%

I/ #afiFudnenin serial

void chk_serial()

{ static unsigned char da[10];
unsigned char a_char.k;
unsigned char i,j;

if(index_in==index_out)
{ goto out_1;

a_char=read_serial(};



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

h

a_char=read_serial();
for(i=0;i<=8;t++)
L=l
dafi]=da[j];
;
da[9]=a_char;

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

/1 dnsh protocol i serial ioveni lifidoyaiilFlumsdum
if(da[7]=="E' && da[8]=='R' && da[9]=='R")
{

/1 wamawa - - - 7 pan 7-segment
DISBUF[1] =1;
mxload ();
DISBUF[2] = I;
mxload ();
DISBUEF[3] = [;
mxload ();
dmsec(2000); /1 wmizana 2 Juii

show segment(chk_data); // nansi swaudlveasoilinio og

}

/1 ner protocol v1n serial ieuansildoyalugmdoya
if(da[4]=="T" && da[5]=='N")
{ chk doorl = 1;
out_serial(sprintf(str_buf,"Open1")); // dsfayanduiauansiiszasusognoniu
PO _0=1; //Motor I 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])); // uansd
famduaanie iien LCD
dmsec(4000); //miruna 43uin
led_gotoxy(1,2); // vanswasumis LCD 4 1,2
out_led(sprintf(str_buf," "));  // aunsuanswainse LCD

3
// ¥asih protocol win serial ifouaniiiisnean
if(da[7]=="'0"' && da[8]=="U' && da[9]=="T")
{
chk door2 =1;
out_serial(sprintf(str_buf,"Open2")); dsfoyanduionsast szasus ngﬂun%"u



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

H
out I:
a_char=0;
// §n sensor Weandimivensa Fufl |
if (chk_doorl == 1 && P0 4==10)
{

chk datal--; // sadnmouiivenso
show_segmentl(chk datal); // uansrioan 7-segment

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

PO 0=0;
chk_doorl =0;
3

// chk sensor close the door 2
if (chk_door2 ==1 && PO 5==0)
{
chk_datal++; // divinauiteeaso
show_segment](chk datal); // uansieon 7-segment
out_serial(sprintf{str_buf,"Close2"));
dmsec(1000); // iz

PO 1=0;
chk_door2 =0,
}

T 1 1
/! En sensor weaniniounseaso Fui 2

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

chk_data--; // aninudivans
show_segment(chk_data); //umnananen 7-segment

out_serial(sprintf{str_buf,"Closel")):
dmsec(1000); // miraan

PO 0=0;
chk_doorl =0;
}

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

chk_datat+; //dusnndeenso
show_segment(chk_data); //uanwasan 7-segment
out_serial(sprintf(str_buf,"Close2"));



i

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

}




/f

/- fafFunsrnaeudeya

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

}

// #afFumitanar msec

I
void delay ms(unsigned int ms
{ unsigned int i; .
unsigned int j;
for(j=0;j<=ms;j++)
{for(i=0;1<=120;i++);

1/ Rafdumvana microsec
/f

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




/1 sgmsninigeuds ndygna ves LCD

I

#definers 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

/=

/funsigned char bit_test(unsigned char bufferl,unsigned char buffer2)
//{ return ((buffer1>>buffer2)&0x01);
1}

/"

void make out_data(unsigned char buffer_data)
{ DB4=bit_test(buffer data,0);
DB5=bit _test(buffer data,l);
DB6=bit_test(buffer_data,2);
DB7=bit_test(buffer data,3);
}
i/
1/
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
i
void lcd_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;
led_send nibble(n >> 4);
led send nibble(n & 0xf);

1
!




/7 RafFuienn Sudumsifou

void lcd_init(}

{ rs=0;//output_low(rs); //led.rs=0;
enabled=0;//output_low(enabled); //Icd.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);
led_send_byte(0,0x06);delay _ms(3);
}

/

I

fafFudemuamamaiunisas LCD
void led_gotoxy( unsigned char x, unsigned char y)
{unsigned char address;
switch(y) {
case | : address=0x8(;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);
}

1/

1/

void led_pute( unsigned char ¢)
{ led_send byte(1,c);

}

/! Aafsu uanwasonta LCD

/

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

I

 #ardu audoyamsuananaves so LCD



void clr_led()

{led_send byte(0,0x01);

// delay _ms(1);

}

/1 fafdu dart cursor midumadudu
void cursor_home()

{lcd send byte(0,0x02);

}

// Haffiu Beudumisnisuanasa linisvnile
void led_shif right()

{lcd_send byte(0,0x05);

h

1 Hafdu Bousumismsuansna lmedhoilo
void led_shif left()

{led_send byte(0,0x07);

h

/1 Aadsu Fsonuld cursor nsznsy

void cursor blink()
{led_send byte(0,0x0f);
}

/1 Rafdu Faam v cursor ngansznsy

void cursor_no_blink()
{lcd_send byte(0,0x0¢);
i

/



¥ »
/1 Asmdumian dygramadeuss [2C

#define SCL P1 0
#define SDA P1_1

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

// faidu clock dwmsy 12C
void 12¢_Clk(void)

{ SCL = I;
[2¢ Wait();
SCL = 0;

[2¢_Wait();
}

void 12¢_Ack(void)

{ SDA =0
[2¢_CIk();

}

void 12¢_Nack(void)

{ SDA = 1I;
12¢_CIk();

}

// faitdu start 12C
void [2¢ Start(void)

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

h

/1 W stop 12C
void 12¢_Stop(void)

{ SCL = 0;
SDA = 0;
SCL = 1;
12¢_Wait();
SDA = I;

12¢_ Wait();



// Rarfdu Soue asta 12C
void 12c_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();
}
SDA = 1;
12¢_Clk();
!

/! faddu e 12C
unsigned char 12c_Read(void)

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

I R winanan

void dmsec (unsigned int count) {

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

j

I/
/ Function RTC

1/



1 fadiu Aoudeyanaas RTC DS1307
void WR_DS1307(void)

{
[2¢_Start();

12¢_Write(0xDO);

[2c¢_Write(0x00);

[2c_Write(S_Sec); // iunniinias DS1307
12¢_ Write(S_Min); // fiuiindnniiaa DS1307
12¢ Write(S_Hour); / tufinslusas DS1307
12¢_Write(S_Day); // tufindriuas DS1307
12¢ Write(S_Date); //siudindriusias DS1307
i2¢c_Write(S_Mon); // fuiinfouas DS1307
[2c_Write(S_Year); // suiinflas DS1307

[2¢_Stop();
dmsec(10);
H
/1 faftdu srusaann DS1307
void RD_DS1307(void)
{ [2¢_Start();
[2¢_ Write(0xD0);
12¢_Write(0x00);

[2¢_Start();
[2¢_ Write(0xD1);
Sec = 12¢_Read(); 12¢_Ack();

Min = [2c Read(); 12¢ Ack();
Hour = 12¢ Read(}; 12¢_Ack(});

Day = [2¢_Read(); 12¢ Ack(};
Date = I2c_Read(); [2¢_Ack();
Mon = [2c Read(); 12¢ Ack();
Year = [2¢ Read(); 12¢_ Nack();
I2¢_Stop();

b

I/

/fsfFuriuiindoyans EEEProm

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

/{TRO=0;

buffer2=address _eeprom>>8;
bufferl=address eeprom;
12¢_Start();

12¢_Write(0Oxa0);
12¢_Write(buffer2);
12¢_Write(bufferl);



[2c¢_Write(data write);
12¢_Stop();
dmsec(20);
/ldelay ms(20);
/ITRO=1;
h
/! edeyasin 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();
12c_ Write(0xa0);
{2¢c_Write(buffer2);
12c_Write(buffer1);
[2¢_Stop();
[2¢_Start();
[2¢c_ Write(Oxal);
datl=12¢_Read();
12¢_Stop();
//TRO=1;
/ldelay _ms(1);
dmsec(10);
return (dati);



1/ dszmmmsiende vidyyw 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

/1 :
/funsigned char bit_test(unsigned char buffer],unsigned char buffer2)
/14 return ((buffer1>>buffer2)&0x01);

1}

I

void make_out_data(unsigned char buffer_data)
{ DB4=bit_test(buffer_data,0);
DB5=bit_test(buffer data,l);
DB6=bit_test(buffer data,2);
DB7=bit_test(buffer data,3);
}
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);
}
1/
1
void lcd_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;
led send nibble(n >> 4);
lcd_send nibble(n & 0xf);

1
y
/"
/W
/1 Mafdudarn Budunis o

void led_init()

{ rs=0;//output_low(rs);  /led.rs =0;
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'9-4452: Rev 4; 7/03

General Description

he MAX7219/MAX7221 are compact, serial inputfout-
wt 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.
Jnly 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-
nit register that allows the user to display from 1 to 8
igits, and a test mode that forces all LEDs on.

or applications requiring 3V operation or segment
linking, refer to the MAX6951 data sheet.
Apphcatmns
Panel Meters

LED Matrix Displays

Bar-Graph Displays
Industrial Controllers

Pin Configuration

IMAXIV

Serially Interfaced, 8-Digit LED Display Drivers

Features

* ¢ ¢ S ¢ ¢ o o

10MHz Serial Interface
Individual LED Segment Control

Display Blanked on Power-Up
Drive Common-Cathode LED Display

for Lower EMI (MAX7221)

* &

Decode/No-Decode Digit Selection
150pA Low-Power Shutdown (Data Retained)
Digital and Analog Brightness Control

Slew-Rate Limited Segment Drivers

SP1, QSPI, MICROWIRE Serial Interface (MAX7221)
24-Pin DIP and SO Packages

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX7219CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX7219CWG 0°C to +70°C 24 Wide SO
MAX7219C/D 0°C to +70°C Dice®
MAX7219ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX7219EWG  -40°C to +85°C 24 Wide SO
MAX7219ERG  -40°C to +85°C 24 Narrow CERDIP

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

Typical Application Circuit

TOP VIEW ——
o 7] 24] pour
DGO [2] 23] SEG D
oG [3] 22] se6 op
o0 (4] anaxamn {21] seae
oes[s5| MAX7219  la] seae
MAX7221
062 [6] [19] v
DiG3 [7] 18] is€7
0167 [8] 17] 566 6
ono [9] 16] SEGEB
oI 5 [10) 15] seq 7
DIG 1 [11] [14] sEG A
(08D (€5 [12] 13] cix
{ } MAX7221 ONLY DIP/SO

() MAX7221 ONLY

.LL".C!.CI.C.E.L'I.L’!.
C I T T T 1T 71 71
+5V
19
9.53k ™
18
ISET DIG 0-DIG 7
NAXlAN 8 DIGITS
1 MAX7219
MOS DN ry7201
CUSNNY 12 LOAD (T5)
SCK B3 ok ke ‘
9 8 SEGMENTS

GND GND
4

8-DIGIT P DISPLAY

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

MAXIMN

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.

ICCLXVIN/GLCLXVIN



Serially Interfaced, 8-Digit LED Display Drivers

ABSOLUTE MAXIMUM RATINGS

‘oltage (with respect to GND)

o e -0.3Vto BV

DIN, CLK, LOAD.CS............ T -0.3Vto BY

ANOther Pins......ooo -0.3V to (V+ + 0.3V)
surrent

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

SEGA-G, DP Source Current........ ... ... 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)................. 941mw
Narrow CERDIP (derate 12.5mW/°C above +70°C) ...1000mwW

Operating Temperature Ranges (TMIN to TMAX)

MAX7219C_G/MAX7221C_G
MAX7219E_G/MAX7221E_G

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

Stresses beyond those fisted under “Absoiute Maximurm Ratings" may cause permanent damage to the device. These are stress ratings only, and functional
iperation 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.

ELECTRICAL 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 Vi 4.0 5.5 v
Shutdown Supply Current I+ All digital inputs at V+ or GND, Ta = +25°C 150 WA

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

330

ISEG_ = -40mA
Jisplay Scan Rate fosc 8 digits scanned 500 800 1300 Hz
Digit Drive Sink Current Ibigir | V+ = 8V, Vour = 0.65V 320 mA
Segment Drive Source Current ISEG Ta = +25°C, V+ = 8V, Voyurt = (V+ - 1V) -30 -40 -45 mA
Segment Current Slew Rate D
'MAX7221 only) AlSEG/AL | Ta = +25°C, V+ =5V, Vout = (V+ - 1V) 10 20 50 mA/us
segment Drive Current Matching | Alsgeg 3.0 %
Digit Drive Leakage :
MAX7221 only) IpigT | Digit off, VpigT = V+ -10 WA
Segment Drive Leakage
MAX7221 only) IsEG Segment off, Vegg = OV 1 WA
Digit Drive Source Current .
MAX7219 only) Ipigit | Digit off, Vpigim = (V+ - 0.3V) -2 mA
segment Drive Sink Current
MAX7219 only) IsEG Segment off, Vgeg = 0.3V 5 mA

NAXIM



Serially Interfaced, 8-Digit LED Display Drivers

{LECTRICAL CHARACTERISTICS (continued)

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

PARAMETER | SYMBOL | CONDITIONS ] MIN TYP  MAX | UNITS
-OGIC INPUTS
_”g:ttf%em DIN, CLK. ik I | VIN = OV or Vs -1 1 pA
_ogic High Input Voltage ViH 35 v
-o0gic Low Input Voltage ViL 0.8 v
Jutput High Voltage VoH DOUT, ISOURCE = -1mA V+ -1 vV
Jutput Low Voltage VoL DOUT, Isink = 1.6mA 0.4 vV
ysteresis Voltage AVl | DIN, CLK, LOAD, CS 1 v
TIMING CHARACTERISTICS
SLK Clock Period tcp 100 ns
SLK Pulse Width High tcH 50 ns
SLK Pulse Width Low toL 50 ns
35 Fall 10 SCLK Rise Setup Time el 25 ns
MAX7221 only)
LK Hise to CS or LOAD Rise " ) ns
1o0ld Time
YN Setup Time tps 25 ns
JIN Hold Time toH o} ns
Jutput Data Propagation Delay 1(3(0) CLoAD = B0pF 25 ns
,di-Rising Edge to Next Clock B 50 ns
lising Edge (MAX7219 only)
dinimum CS or LOAD Pulse
Jigh tcsw 50 ns
Jata-to-Segment Delay tDsPD 2.25 ms

mMAXIM 3
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Serially Interfaced, 8-Digit LED Display Drivers

Typical Operating Characteristics

V4 = +5V, Ta = +25°C, unless otherwise noted.)

SCAN FREQUENCY vs. SEGMENT DRIVER OUTPUT CURRENT
POSITIVE SUPPLY VOLTAGE vs. OUTPUT VOLTAGE
830 c 70 o
5 5
820 g N \ g
810 E L |- 100
= o] = e Wy
= 800 g E 50 ]
> — P
2 790 g .
& 2 <
g 780 e RsET = 20k
£ m E 30
E % hh."'"--.._
@ 160 RN S ™
740 13
730 0
40 44 48 52 56 60 0 1 2 3 4 5
POSITIVE SUPPLY VOLTAGE (V} QUTPUT VOLTAGE (V)
MAX7219 MAX7221

SEGMENT GUTPUT CURRENT SEGMENT OUTPUT CURRENT

1

| MAXIMUM INTENSITY ;31/32 MAXIMUM INTENSITY = 15716

; : k / J
10mA/div b o e ‘ 10mA/div - f : : — .
‘ ! -

|
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Sus/div Sus/div

MAAT2IRZY 4
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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.
2358 Eight-Digit Drive Lines that sink current from the display common cathode. The MAX7219 pulis
'10‘ 11 ' DIGO-DIG 7 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 . : o
y (MAX7219) Load-Data Input. The last 16 bits of serial data are latched on LCAD's rising edge.
CS Chip-Select Input. Serial data is loaded into the shift register while TS is low. The last 16 bits of
(MAX7221) serial data are latched on CS'’s rising edge.
Serial-Clock Input. 10OMHz 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 Segmentt Drives and Decimal Point Drive that source current to the display. On the
20_23' op ' MAX7219, when a segment driver is turned off it is pulled ta GND. The MAX7221 segment dri-
vers are high-impedance when turned off.
18 ISET Caonnect to Vpp through a resistor (RseT) to set the peak segment current (Refer to Sefecting
RseT Resistor section).
19 V+ Positive Supply Voltage. Connect to +5V.
o4 DOUT Serial-Data Output. The data into DIN is valid at DOUT 16.5 clock cycies later. This pin is used

to daisy-chain several MAX72198/MAX7221's and is never high-impedance.

Functional Diagram

SEG A-SEG G, DP DIG 0-DIG 7
T I B | I__diel IV A e
SEGMENT DRIVERS DIGIT DRIVERS |
] i f _f [} 8
A8 —{ SHUTDOWN REGISTER Sl
. CODEB |- ]  MODE REGISTER INTENSITY
U ROM WITH PULSE.
BYPASS | INTENSITY REGISTER = o
R ) -] SCAN-LIMIT REGISTER MODULATOR
SEGMENT 18 - DISPLAY-TEST REGISTER
L1 CURRENT 88
REFERENCE DUAL-PORT [ MULTIPLEX
SRAM LM
I ADDRESS CIRCUITRY
B 8 8 | REGISTER
LOAD (CS) » DECODER

CLK

4

c—
o w— £0 [ 01 ] b2 [ 03] 04 ] 0 [ o6 [07 [08 09 [D10[D11]D;2|D13|D14[D15H—> DouT

f ¢4

() MAX7221 ONLY

IEEEEEREEERE

(MSB)

v AXIM
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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
lew-rate limited to reduce electromagnetic interfer-
:nce (EMI), and its serial interface is fully SPI compati-
le.

Serial-Addressing Modes
‘or the MAX7219, serial data at DIN, sent in 16-bit
rackets, is shifted into the internal 16-bit shift register
Jith 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).
38-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 centrol 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 control 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 o 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+ (CMOS-logic ievels).
Typically, it takes less 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.
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- Serially Interfaced, 8-Digit LED Display Drivers

Table 2. Register Address Map

ADDRESS HEX
REGISTER > | b1 |p10| Do | Da | CODE
No-Op X 0 0 0 0 0xX0
Digit 0 X o 0! 0o | 1| oxx1
Digit 1 X o | ol 1] o | oxxz
Digit 2 X o | o | 1 1 | oxxa
Digit 3 X o | 1] o] o oxs
Digit 4 X o | 11 0] 1 [ oxs
Digit 5 X 0 1 1 0 OxX6
Digit 6 X o | 1 1 1| oxx7
Digit 7 X 1| 0o o o | oxxs
3%3‘:’6 X 1 ol o | 1 | oxx9
intensity X 1 0 1 0 OxXA
Scan Limit X 1 1 1| OxXB
Shutdown X 1 1 0 0 0xXC
TD;SST'E’V X 1 1 1 1| oxxF

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 (0-9, E, H,
L, P, and -) or no-decode operation for each digit. Each
bit in the register corresponds te 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
Operation OxXC X X X X X X X 1

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

REGISTER DATA
DECODE MODE HEX
D7 Dé D5 D4 D3 D2 b1 DO CODE

No decode for digits 7-0 0 0 0 0 0 0 0 0 0x00
Code B decode for digit 0
No decode for digits 7-1 0 0 0 0 0 0 0 ! 00T
Code B decode for digits 3-0
No decode for digits 7-4 0 0 0 0 ! 1 ! 1 OxOF
Code B decode for digits 7-0 1 1 1 1 1 1 1 1 OxFF

MAXIM
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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+ | D6-D4 | D3 D2 D1 DO |DP*| A B c ] E F G
0 X 0 0 0 0 1 1 1 1 1 1 0

1 X 0 o |-0 1 & 1 1 0 0 0 0

2 X 0 0 1 0 1 1 0 1 1 o] 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 0 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 0 0 0

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 ] 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
-orresponding Segment Lines

A
=
FH Ua
G
—

i

¢

STANDARD 7-SEGMENT LED

L1 O
)] op
REGISTER DATA
D7 | D6 |D5 (D4 | D3 | D2 D1 | DO
Corresponding
Segment Line DP 1 A B c D E F G

Intensity Control
and Interdigit Blanking
The MAX7219/MAX7221 allow display brightness to be
controlled with an external resistor (RSeT) connected
between V+ and ISET. The peak current sourced from
the segment drivers is nominally 100 times the current
entering ISET. This resistor can either be fixed or vari-
able to allow brightness adjustment from the front
panel. Its minimum value should be 9.53kQ, which typi-
cally sets the segment current at 40mA. Display bright-
ness can also be controlled digitally by using the
intensity register.

Digital control of display brightness is provided by an
internal pulse-width modulator, which is controlled by
the lower nibble of the intensity register. The modulator
scales the average segment current in 16 steps from a
maximum of 31/32 down to 1/32 of the peak current set
by RSET (15/16 to 1/16 on MAX7221). Table 7 lists the
intensity register format. The minimum interdigit blank-
ing time is set to 1/32 of a cycle.
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lable 7. Intensity Register Format (Address (Hex) = O0xXA)

DUTY CYCLE D7 D6 D5 D4 D3 D2 D1 Do HEX
MAX7219 MAX7221 CODE
(m% Sin) (m1ir/1 fn) X X X X 0 0 0 0 OxX0
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 0xX2
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 1 0xX5
13/32 7/16 X X X X 0 1 1 0 0xX6
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 0xX8
19/32 10/16 X X X X 1 0 0 1 0xX9
21/32 11116 X X X X 1 0 1 0 OxXXA
23/32 12116 X X X X 1 0 1 1 OxXB
25/32 13116 X X X X 1 1 0 0 0xXC
27/32 14/16 X X X X 1 1 0 1 OxXD
29/32 15/16 X X X X 1 1 1 0 OxXXE
31/32 (r;:i fn) X X X X 1 i 1 1 OxXF

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

REGISTER DATA HEX
SCAN LIMIT D7 (2]3) 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 Oxx1
Display digits 0 1 2" X X X X X 0 1 0 OxX2
Display digits 012 3 X X X X X 0 1 1 0xX3
Display digits 01 23 4 X X X X X 1 0 0 OxX4
Display digits 012345 X X X X X 1 o] 1 OxX5
Display digits 0123456 X X X X X 1 1 0] 0xX6
Display digits 01234567 X X X X X 1 1 1 OxX7

ee Scan-Limit Register section for application

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

1e scan-limit register sets how many digits are dis- the display brightness, the scan-limit register should
ayed, from 1to 8. They are displayed in a multiplexed not be used to blank portions of the display {such as
anner with a typicat 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

mAXIM 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-
sayed, 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
yy 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
15/16 for MAX7221). Table 10 lists the display-test reg-
ster format.

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

NUMBER OF DIGITS MAX'“gﬂgRSEEN‘erE”T
DISPLAYED e
10
20
3 30

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

MODE REGISTER DATA
D7 D6 D5 | D4 D3 {D2{D1]| D0
Normal
Operation X X X X i X 3 o
Display Test
Mode X X X X X X X 1

ote: The MAX7219/MAX7221 remain in display-test mode
tll LEDs on) until the display-test register is reconfigured
»r normal 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 nc-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 MAX7219/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
MAX7219/MAX7221's maximum recommended seg-
ment current is 40mA. For segment current levels
above these levels, external digit drivers will be need-
ad. 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 MAX7219/MAX7221's
segment drivers, a MAX394 single-pole double-throw
analog switch, and external transistors to drive 2.3"
AND2307SLC common-cathode displays. 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 MAX7219/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-voltage drop.
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DS1307
DALLAS A AXI. M
64 x 8, Serial, I’'C Real-Time Clock

:NERAL DESCRIPTION FEATURES
2 DS1307 serial real-time clock (RTC) is a » Real-Time Clock (RTC) Counts Seconds,
v-power, full binary-coded decimal (BCD) Minutes, Hours, Date of the Month, Month,
ck/calendar plus 56 bytes of NV SRAM. Day of the week, and Year with Leap-Year
dress and data are transferred serially through Compensation Valid Up to 2100

I°C, bidirectional bus. The clock/calendar = 56-Byte, Battery-Backed, Nonvolatile (NV)
wvides seconds, minutes, hours, day, date, RAM for Data Storage

nth, and year information. The end of the = [2C Serial Interface

nth date is automatically adjusted for months * Programmable Square-Wave Output Signal
h fewer than 31 days, including corrections for = Automatic Power-Fail Detect and Switch
p vear. The clock operates in either the 24- Circuitry

ir or 12-hour format with AM/PM indicator. =  Consumes Less than 500nA in Battery-

> DS1307 has a built-in power-sense circuit Backup Mode with Oscillator Running

t detects power failures and automatically = Optional Industrial Temperature Range:
tches to the backup supply. Timekeeping -40°C to +85°C
rration continues while the part operates from = Available in 8-Pin Plastic DIP or SO
backup supply. »  Underwriters Laboratory (UL) Recognized

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

IDERING INFORMATION

VOLTAGE

PART TEMP RANGE ™) PIN-PACKAGE TOP MARK*
31307 0°C to +70°C 5.0 8 PDIP (300 mils) DS1307
51307+ 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
307N+ -40°C to +85°C 3.0 8 PDIP (300 mils) DS1307N
+1307Z 0°C to +70°C 5.0 8 SO (150 mils) DS1307
313072+ 0°C to +70°C 5.0 8 SO (150 mils) DS1307
1307ZN -40°C to +85°C 3.0 8 SO (150 mils) DSI307N
I307ZN+ -40°C to +85°C 5.0 8 SO (150 mils) DSI307N
1307Z/T&R 0°C to +70°C 5.0 8 SO (150 mils) Tape and Reel  DS1307
13072+T&R 0°C to +70°C 5.0 8 SO (150 mils) Tape and Reel DS1307
JA307ZN/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 DSI1307N

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

- Some revisions of this device may incorporate deviations from published specifications known as errata. Muitiple revisions of any device
e simultaneously 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

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

Commercial
Industrial
yrage Temperature Range

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

..-0.5V 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 under “Absclute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only,
' functional operation 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 refiability.

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 Ve 4.5 5.0 5.5 \Y%
ogic 1 Input Vi 2.2 Vee+0.3 A"
ogic 0 Input Vi -0.3 +0.8 \Y%
paT Battery Voltage VEBAT 2.0 3 3.5 V

> ELECTRICAL CHARACTERISTICS

.c = 4.5V to 5.5V; T4 = 0°C to +70°C, Ta = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
put Leakage (SCL) It -1 1 RA
O Leakage (SDA, SQW/OUT) lio -1 1 LA
agic 0 Output (Ip, = SmA) Vor 0.4 A%
ctive Supply Current
oL = IOOkHZ) lCCA 1.5 mA
andby Current Iees (Note 3) 200 UA
sat Leakage Current Isamire 5 50 nA
»wer-Fail Voltage (Vgar = 3.0V) Vir L216x  1.25x  128x |

Vaar Viat VBat

> ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
3}’&/%13;1182(}):8(: ON); IgaTi 300 500 nA
SWIOUT ON G2kt w0 w0 | o
?gg“[l);;ar-léfgf)mtion Current T o 100 N

ARNING: Negative undersheots below -0.3V while the part is in battery-backed mode may cause loss of data.
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DS 1307 64 x 8, Serial, I°C Real-Time Clock

> ELECTRICAL CHARACTERISTICS

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
L Clock Frequency focr 0 100 kHz
3 Free Time Between a STOP and i 4.7 s
ART Condition BUF ' H
Id Time (Repeated) START
~dition tiD sTA (Note 4) 4.0 s
W Period of SCL Clock tLow 4.7 ps
3H Period of SCL Clock triGH 4.0 us
up Time for a Repeated START
ngiﬁon P tsu-sTA 4.7 us
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 s
nals
I Time of Both SDA and SCL A 300 ns
nals
up Time for STOP Condition tsu:sto 4.7 us
\PACITANCE

= +25°C)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
n Capacitance (SDA, SCL) Cuo 10 pF
a:]peacnance Load for Each Bus Ca (Note 7) 400 pF
te 1: All voltages are referenced to ground.
te 2: Limits at -40°C are guaranteed by design and are not production tested.

te 3: Iccs specified with Ve = 5.0V and SDA, SCL =5.0V.
te 4: After this period, the first clock pulse is generated.
te 5: A device must internally provide a hold 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.

fe 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.
te7: 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
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jure 1. Block Diagram
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i
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DS1307 64 x 8, Serial, IC Real-Time Clock

'PICAL OPERATING CHARACTERISTICS

c = 5.0V, Ta = +25°C, unless otherwise noted.)
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DS1307 64 x 8, Serial, 12C 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
Appilication 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, Vgar must be grounded. The nominal power-fail trip point
3 Viar (Vrer) 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/Qutput 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
VCC or VBA'I’ applled

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 Vrp, read and writes are inhibited. However, the timekeeping
function continues unaffected by the lower input voltage.

8 Vee

TAILED DESCRIPTION

2 DS1307 is a low-power clock/calendar with 56 bytes of battery-backed SRAM. The clock/calendar
vides 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
7ice 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 Vgar, the device switches into a low-current battery-backup
de. Upon power-up, the device switches from battery to Voc when Vecis greater than Vgar +0.2V and
ognizes inputs when V¢ is greater than 1.25 x Vgar. 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
suit noise coupled into the oscillator circuit may result in the clock running fast. Refer to 4pplication
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 kQ2
yad Capacitance CL 12.5 pF

2 grystal, traces, and crystal input pins should be isolated from RF generating signals. Refer to
fication Note 58: Crystal Considerations for Daltas 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
itibyte 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
rements 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 is 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
ichronized 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
¢ 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,
avoid 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
01H 0 10 Minutes Minutes Minutes 00 59
02H 0 Hours Hours +AM/PM

24 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 16 Year Year Year 00 99
07H OUT [ 0 | 0 [ SQWE 0 0 | RSI | RSO Control —

, RAM

$H-3FH 628 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
OuT 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
are-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 SOWE 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
7ice 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.

ares 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 duration 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 conditions 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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START ACK ACK SToP
CONDITION < > CONDITION
REPEATED IF MORE BYTES OR
ARE TRANSFERED REPEATED
START
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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 all 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.

11 of 15




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 afier 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)>

2
o

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

Al [ 0000000 | A] P]

Start

Acknowledge (ACK)

Step

D Master to slave

DATA TRANSFERRED

(] siaveto master {X+1 BYTES + ACKNOWLEDGE)

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 X00000KK | AT 0000000 [ AL 300000xx | A] P

Start

Acknowledge (ACK) D Master to slave DATA TRANSFERRED
Stop . (X+1 BYTES + ACKNOWLEDGE), NOTE. LAST DATABYTE IS
ot Acknowledge (NACK) L Slave 1o master FOLLOWED BY A NOT ACKNOWLEDGE (A) SIGNAL}
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jure 6. Data Read (Write Pointer, Then Read)—Slave Receive and Transmit

<

RW>
<RW>

<Slave Address>

Ajsr[ 1101000 | 1 ’Al—‘

<Slave Address> <Word Address (n)>

| 1101000 | 0 | A] X000000¢

<Data{n)> <Data(n+1)> <Data(n+2)> <Data(n+X)>
0000000 | A] 30000000 T AT x000000x TA]... 300000xx |-8] P
Start
hARciﬁeoajlee‘;gsela(iCK) [ master o siave DATA TRANSFERRED
Stop {%+1 BYTES + ACKNOWLEDGE); NOTE: LAST DATA BYTE IS
[ Stave to master FOLLOWED BY A NOT ACKNOWLEDGE (A) SIGNAL)

Not Acknowledge (NACK)

'PICAL OPERATING CIRCUIT

VCC
VCC
a9
| CRYSTAL
Voo Rey § Reu ﬁﬂh
‘ 1 |
X1 X2 Ve
SCL SQW/IOUT
cPU
| | DS1307
| J;
e SDA %0 “
GND | /
Ry =1/C, T
\ Wi
N CONFIGURATIONS
TOP VIEW —~
X1 1~ 8 Vee x1 {1 8 [ Vee
I~
x2C] 28 7 [ sawouT X2 @2 & 7 [0 SQWiouT
Vear 3§ 6 [dscL Vear )| 3 z; 6 I SCL
oND 34~ 5[3spaA GND M4 2 5 W spa
PDIP (300 mils) SO (150 mils)

13 0of 156




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; DESCRIPTION OATE APPROED
5 5 A|NEW DRAWING 12/01
hoacard
D E1
LI AL
1 4
E
D
A2 /?x
_*T | c
—"'l R -——]*—b eR }
8 PIN
MIN MAX
A S 0.170
Al 0.015 -
AZ 0.115 { £.195
b 0.015 | 0.022
C 0.008 | 0.012
D 0.360 | 0.380
E 0.300 | 0.325
E1 0.240 1 0.260
e C.090 1 0.110
L 0.125 {1 0.135
eB - 0..430
ALL DIMENSIONS ARE IN INCHES
SIGNATURE DATE
_— EDALLAS JMAXI/W
“‘:" me MARKETING OUTLINE, 8 LEAD
e PLASTIC DUAL—IN—LINE PACKAGE (0.300")
CHECKED BY- TWM -12/01 = Trom P =
oRAWN BY:  |cp 12701 A 56-G5005-000 A
DO NOT SCALE DWG. | s N/A | fsen 1 o 1
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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 2795 JW.
ﬂ ” ﬂ ﬂ ﬂ B| UPDATE DIMENSIONS

&
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L8 JR

PKG 8 PIN 14 PIN 16 PIN
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MM{1.356 |1.75 |1.36 11.75 [1.35 |1.75

iN.| 0.004 { 0.010 [ 0.004 {0.010 | 0.004 { 0.010
MMI010 1025 j0.10 1025 1090 10.25

A2 IN.{0.048 | 0.062 | 0.048 | 0.062 | 0.048 | 0.062
MM $.22 [1.57 | 122 |1.57 ]1.22 1.57

, N.|0.012 10.020[0.012 |0.020 | 0.012 | 0.020
MM]0.030]10.51 [0.30 0.51 1030 O3 | THE CHAMFER ON THE BODY IS OPTIONAL.

¢ r::a g-?éﬁ Colgy g-?éﬁ g-gy 8-%17 g-g’a‘ JFIT 1S NOT PRESENT, A TERMINAL 1
' ‘ : : ' ' IDENTIFIER MUST BE POSITIONED SO THAT

IN.{0.188 | 0.196 | 0.337 {0.344 {0.386 | 0.393 ) @&
D mmlia7s 1498 1856 1874 1980 |9.e8 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 |40t 381 |40
IN.|0.230 | 0.244 | 0.230 | 0.244 | 0.230 | 0.244
MM|5.84 [6.20 |584 |6.20 |5.84 |6.20

L IN.10.016 } 0.050 | 0.016 } 0.050 | 0.016 {0.050
MMiO.41 11.27 1041 [|1.27 (041 |1.27
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E1

H

9o o & o] &0 &
SIGHATURE DATE
o [BRALLAS M AXIM
ENGR. MGR: e
uFG. ENGR: PACKAGE QUTLINE .150" SOIC 8,14&16 LD.
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