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ABSTRACT

Nowadays,We have control process by automation system more than the past. this is
application for lower capital by electronic tools. this project be able to develop Module
MP3 for the simple of electronic tools that work on automation system. The Mp3 module
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2.1 guuuvlunisdedaya (transmission mode)
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m‘sﬁmsial,muauﬂimﬁaLLﬂamwué’ﬂwmwmmia’ﬁaga WUalA2 Luv e
1. mydeansuuudslasida (Synchronous)
2. MsfeansuuvavddasifaAsynchronous)
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2.3.1 msseastayanuudalasida (Synchronous)
| 2 3 ¢ ar o i £ [ . i
Dunsdstoyaiduuden assasvareqludidyanaunininvaglinisvihauvesid
wazsuaenndesiu avssgnidnsiaeglugavestoyatunieusndasyesniuaesmind

1 shegnansiudoyauuuil lauAluslnaea High-Level Data Link Control

1Uslnaoa High-Level Data Link Control (HDLC)
TUslmAaa High-Level Data Link Control (HDLC) #ild/fulafiuuan (WAN) i

F A & FCS F
Snweuzunsa (Fram) faid

FoRa YA

Flag Field( F ) 8 Un

Address Field( A )

8 Un

Control Field( C) 8 or 16 Up
Information Field( 1) \wWasuudadls unauwsuladlaly
Frame Check Sequence( FCS ) 16 or 32 U
Closing Flag Field( F) 8 Un

282 m'sﬁami%’agatmuas?ﬁﬂﬂiﬁa (Asynchronous)
nsdeansuuviiifinnluedodilasnenfiunesid
sUunsdeansanunsduuasdiayaniast Tud

fia9814 IUslnAeaeydalasia Serial Commincation - Example Protocols

Morse code
- RS-232 - Recommended Standard 232
- RS422, RS-423, RS-485
- 12C - Inter-Integrated Circuit
- SPI - Serial Peripheral Interface
- USB - Universal Serial Bus
- Firewire

- Ethernet



- Serial ATA - Serial Advanced TEchnology Attachment

- Serial Attach SCSI - Serial Attached Small Computer System
- Interface

- SONET - Synchronous Optical Network

- PCl Express - Peripheral Component Interconnect Express
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START BIT STOP BIT
PARITY BIT

l |¢———— DATA BIT ——»] l l
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Start Bit  uengaiududoya fuint Tn

Data Bit  fA1teyaillas fieg Un

Parity Bit Indwiuldnsavasuanuianainvesteya il 0 fs 1 Jn
Stop Bit  Unlduenyndugatoya dla 11.5uay 2 Un
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1204
Shift Register XD . .
L I Parallel to Serisl Conversion Sevinl Datn Out
Shift clock (Baud rate)
iy
ooty el Shift Register RXD Serlal Data In
Serial to Parallel Conversion
Shift clock (Baud rate)
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nsdesnsdeyauvuaynsuvedlulasnsulnsaiaes AVR

luTasnaulvsataes AVR annsadeansdeyauvusynsulilagly
T,Mﬂa USART ((Universal Synchronous and Asynchronous serial Receiver and
Transmitter) d1w3u ATMega 16 v wosvaynsufmualiil PDO Serial input RxD PD1

Serial output TxD

(RESET) PCB [

(RXD) PDO

(TXD) PD1
(INTO) PD2 [
(INT1) PD3 (]
(XCK/TO) PD4 [}
vee
GND []
(XTAL1/TOSC1) PB6 []
(XTAL2/TOSC2) PB7 [} 10
(T1) PD5 [} 11
(AINO) PDG ] 12
(AIN1) PD7 ] 13
(ICP1) PBO [} 14

LT I T 41 B B

o

sUf 2.6 lalnsnoulysaians AVR

AMANYMLUDY ATMegal68-USART

USART - Universal Synchronous Asynchronous Receiver Transmitter.

- vhauuuu Full Duplex (Ms$ulavdaludassdaiunazi)



= ﬁwmuloﬁ'ﬁgmw Asynchronous Wag Synchronous

- Master or Slave Clocked Synchronous Operation

- High Resolution Baud Rate Generator

- sesfumsiudedeyauuu 5, 6, 7, 8, or 9 Data Bits Wae 1 %38 2 Stop Bits

- Odd or Even Parity Generation and Parity Check Supported by Hardware
- Data OverRun Detection

- Framing Error Detection

- Three Separate Interrupts on TX Complete, TX Data Register

- Empty and RX Complete

Tt ~\ / Transmitter
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JUN 2.7 udenlaazunsuvoswainaynsu ATMegal168 - USART

z {IBHF
MW?M o fose
rescaling UBRR+t -

Dovwr-Counter

Fs

QB0 e

P sty

b ¥
Syne Edge
2tk i% Ragister R Detector
XCK - M
Pin g Xcke
DOR XCK UEPOL

g‘dﬁ 2.8 Clock Generation Logic, Block Diagram

Signal description:

txclk Transmitter clock (internal signal).

- rxclk Receiver base clock (internal signal).

= xcki Input from XCK pin (internal signal). Used for synchronous slave
operation.

- xcko Clock output to XCK pin (internal signal). Used for synchronous

master operation.

- foscSystem clock frequency.

N13ATUINIDATIVEN (Baud rate)
uansviusnswenA3dawmes UBRR
pzdalastaund (U2X = 0)

Baud = fosc/(16*(UBRR+1))

UBRR = (fosc/16*Baud)-1

ovflalasiavina (U2X = 1)
Baud = fosc/(8*(UBRR+1))

UBRR = (fosc/8*Baud)-1

UamasTalasTa
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Baud = fosc/(2*(UBRR+1))
UBRR = (fosc/2*Baud)-1
UBRRNL and UBRRNH - USART baud rate registers

Bit 15 14 13 12 11 10 9 8
e ] UBRAN(11:8) UBRRNH
Rn[7:0} UBRRAL
P 6 5 4 3 2 1 Q
Readfwrite R R A R R RAW RAW RW
RAW RW RW RW RAW RAW RW RAY
Initial valus 0 0 ] 0 0 v] o Q
] 0 1] 0 [s] e} Q 0

Bit 15:12 — Undseaiionsldany Snwarddessidy o
Bit 11:0 - UBRR11:0: USART Umiwundnsiuen (baud rate) fianlamaus 0 -4095

2.4 n1sldauluga UART Aunesnaynsy

Iu@a Universal Asynchronous Receiver Transmitter(UART) ﬁamﬁams*ﬁ’m&a’lu
JUuvverddanta Wunildulugaiiferdesiunisduna/iewiwmuuuaynsuifiognely
dsPIC30F Ineluga UART asdusdalasdauuunagundn(full duplex) Sudsdayaldwioy
fu(@esfniaannsahuussgndldnuiuniaidonsetugunaninieuen 1y reufnes
[RS-232UazRS-485:Tusiu

lulasaeulnsaians dsPIC30F2010 Tluga UART Wildals 1 UART Tnerfwuaen
wosndwiuluga UART 1iilumwesn UIRX/RF2 aywiuiudoyasunsy uazUITX/RF3
dwiudedayaoynsu uananddaldifufunesnoynsulaSuUART Altemnate 1/O) 7
AUt mesnU1ATX/RC13 dmsunisdedoyauas ULARX/RCLA dmsunsiudeya
ounsu msidenldfaadenselnegramilivingu Tnsaunsaidenmsldausiumsionis
ALTIO (§m#110)l33aneUxMODE(UARTx Mode Register)
AnuauliAfidfyvasiauga UART

as

- Suds uaLwaameaﬂﬁa

e

SnuantAansimuateyanisivas lddnedusnoudndeya@niesdn),dnm
3 ', Jaidh), nvegndaya(1viezdn)

- MuuRdnIIuen(Baud Rate) wisuiuUsainaiass 16 On

: ﬁmumé'mﬁ‘udﬁagalﬁﬁgmsi 29bps §41.875 Mbps 7iA1ufi30MHz

- ddviledSudatoya 4 seeu

- Hdwwasraeudeiianann wise,msudeys uaznisdauvivresiniesdeya
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- advayunsmululvun 9 dadeyaniouiunsasiadunennsa@dnodules
a o Iy
uwennsa Tnn oduosuiuteya)
o £ & o 1 2/
- DUWBIIUAIUANTDYA

<
- Inumguuudia(Loop back) iiten1smsaeasudeya

vaenlaszunsunisiudefoyaluga UART
3U 2.9 vdenlaevinsumsdsteyavedluga UART

7U2.10 vdenlaesunsunisSudoyauasluga UART



12

2.5 F3dwmeinruauluga UART

- 33awa3 UXMODE(UARTx Mode Register) fmualnunnisyhaiuvadluga
UART W9u v mesniudedayaiirasns onsnsTudetoya, iudndoya
wi3in waelangn 1udu
F3amas UxSTA(UARTX Status and Control Register) S3atmasuansaniuznis
vhawvesluga UART wazdnanauaun1syiauwe UART Litudy
33a1nas UXRXREG(UARTX Receive Register) S3anasdsayaldoulsogiaien)
Tuiiesdn dwmivdddeyasenmemsidoudonafneynan
UxBRG(UARTx Baud Rate Register) 33atnasinuaniannusalunissuds

Teyavesluga UART

2.6 N1IANUAUONSIUBA(Baud Rate)
1 v dl' v 12 o s s dl 12
ﬂE]‘uﬂTﬂ‘lN']uﬂ'ﬁf"lE]a'ﬁ‘U’FJHﬁE]L}ﬂil.l:J8m’eNﬂ"Wi‘LIﬂEJﬁ]?’]U’é]ﬁ]ﬁ"MUﬂ']'iﬂﬁﬁ’]'ﬂJEJﬂ#a IﬂEJ

ATUIDRNSUOR LA A ALNITA I

BaudRate = e
16 x (UxBEG +1)
UxBRG = £k

LSO ]
16 x BuadRate

Ty FCY= audidnyananniinmdnmsens 4(Fosc/a)
F29819 MIFMUINENTIVEAT 9600 bps AUPLLX1
AmuAlY Fosc = 4MHz,Baud Rate= 9600 UagAPLLxvIAY 4

FCY = (FOSC/@PLLx
= (AMHz/4)x4
= 4MHz
§951AMI5IH8n13 (Desired Buad Rate) = FCY/(16(UxBRG+1))
UXBRG = ((FCY/Desired Baud Rate)/16)-1
= ((4000000/9600)/16)-1
- [25.042] = 25
Sasmusiiiduald . 4000000/(16(25+1))
= 9615
9615 — 9600

YaRANan(Error)
9600
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= 0.16%

a

st drsiudnsuengegaidululife Foy/16(UXBRG = 0) wagsaaviiy
Fcy/(16*65536)

o s

< ] 1 | -] o Vo ala L3
NIANIEATIVEATNIIE00 bps F8AUINMIAT BRG et luiuualiiusdawmes UxBRG

£

Iamsdl
Fey = (FOSC x PLLx)/4
= (7.3728 M x 4)/4
= 7.3728 MHz
Baud Rate = Fcy/[16 x (UxBRG + 1)]
9600 = 7.3728 M / [16 x (UxBRG + 1)]
UxBRG = [7372800/(16 x 9600)]-1
= 47
Cale Baud Rate = 7372800/(16(47+1))
= 9600
Error - (9600-9600)/9600
= 0%
wawasty  erfbanldlumsvundnsueni 9600 Ae 47 thlusmuslitusaanes

UxBRG

2.7 Weidulaun3luga UART
HerifuiAeadasiuluga UART wiensdemsdoyaeunsu (Rs-232)nelulvd uarth
fissiie
flariduiasanisldanluga UART
- lifugnudeudeyatutiives Tnsatuayunsiudsdoyaiouu 8 Tnuas 9
Unlneilseazdonvasilaitunasulasded
#Handu void Configint UARTx(unsigned int config)
mvunuantAnsldnudunesiUivasluga UARTX
EULLUUﬂWﬂ’ﬁd’Iu: ConfigintUART 1(config);

ConfigintUART2(config);

i 3
27INILUUA:
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Config AmupAuandAdn/Aansldnudunassus UART stiemsensmiwudiisiwasidun

afl
Ua/Aansldanudumessudsuteya:
UART RX_INT_EN Wansldnudumessudsudoya
UART RX_INT_DIS Uamsldaudumesiudsudoya
AmuasziuANddyvesdume A uteya
UART RX_INT_PRO fisvsumuddnygegn
UART RX_INT PRI
UART RX_INT PR2
UART RX_INT PR3
UART_RX_INT PR
UART RX_INT_PR5
UART RX_INT_PR6
UART_RX_INT PR7 fiszsunnuddtyian
\Un/Uamsldanusumeiivddeioya:
UART_RX_INT_EN Wansldnudumeisuddstoya
UART RX_INT _DIS UnnsldnuBuwmeisuddsdoya
munsziumLdAgYeIBunesTURdaya
UART_RX_INT _PRO flsgauanudfnyasgn
UART RX_INT PRI
UART RX_INT_PR2
UART RX_INT PR3
UART_RX_INT _PR4
UART RX_INT_PR5
UART RX_INT PR6
UART_RX_INT_PR7 ﬁi:ﬁﬁ'ummﬁwﬁ’zyﬁi""lqﬂ
Anfidandu;
ool R IeAY

ConfigintUART1 (UART_RX_INT_EN & UART RX_INT PR5 &  UART TX_INT EN &
UART_TX_INT_PR3):

Wandy void OpenUARTx(unsigned int config 1,unsigned int config2,unsigned int

ubrg)
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iuuefaaTRLasdansldauluga UART

sunuunslda: OpenUART1(configl.config2,ubrg);
OpenUART2(configl.config2,ubrg);

213N

Configl MuuanuauUAlmuansvininuneluidanes UxMODE
emsesiuiuiisieasidendiil

Wa/Aansldanluga UART:

UART _EN \Wansldau UART v mesn UART gnauaudmeluga UART

UART DIS  Wanmsldens UARTEWeSH UARTnmIuANandnneluidames
PORT,LAT uag TRIS

msvinuluga UART Tulnualelda:

UART_IDLE_CON UART vhawsieileadleiinglusloia

UART IDLE_STOP UARTwemvhadloirglnumloda

AMUALTIUINTX/RX @3y

UART_ALTRX_ALTTX 1997 TX/RX @3y (UXATX U UXARX)

UART RX_TX g1 TX/RX Unf@ (UXTX uag UxRX)

“NTX/RXaudmIUTga UART liiguiiniiulu Data Sheet wesiidenldeminiivielsl

Tuga UART Busiuvianu(Wake-up)dlowudndusu (Start bit) wuzoglulvunady:

UART _EN_WAKE \WUansleeu Wake-up

UART DIS WAKE Unnsldau Wake-up
Un/UamsTdanluunguudn(Loopback mode):
UART_EN_LOOPBACK Waldnulvunguudn

UART _DIS_LOOPBACK Uansldalvunguudn
\Unlugadunndudmyara(Auto Baud):

UART _EN_ABAUD LugadunadudnyaaminuUxRX
UART DIS_ABAUD luaduwndudtygaene ICx
ﬁmumﬁmwﬁﬁ(Parity bits)uazUntoya(Data bits):
UART_NO_PAR 9BIT laifiw35i0n, 95ndeya

UART ODD_PAR 8BIT w3a0n A sndeya

UART EVEN_PAR 8BIT W30 ¢80ty

UART NO PAR 8BIT laifin35 00, 80ndoxa

AvuaduUTAnga(Stop bits):
UART_2STOPBITS Unvgadnuiu 2 Un



UART_ISTOPBIT Unvgaduau 1 On
Config2 Avueuantalvuansiaungluidames UxSTA sien1sensnamund

SUALLBEANIL

.

AMyunlvunduwassudditona UART:

U
¢ & _a

UART_INT_TX_BUF EMPTY  Buweiiudiiiosdawmas TXBUF 114

UART_INT_TX duwmesiUdvnasuilodstoyasenly
efimsvegn@reakiluvniziidedaya:

UART TX_PIN_NORMAL Amualian UXTX veusiuund

UART TX_PIN_LOW AmuaiYn UXTX dudgygimasin “0”
Un/Aandadeya@iTx);

UART TX_ENABLE Uavidetoya

UART _TX_DISABLE Unvdetoya
vualnundunessudiieiinsiutoys:

UART _INT_RX_BUF FUL 5uma‘%%"uﬁLﬁ@ﬁWtWaiﬁu(ﬁ%:&aé’n‘uis 4 Uaya)
UART_INT RX_3 4_FUL dumesuiiiles/dvesimesifu@doyasnuse 3deya)
UART_INT_RX_CHAR SuwmssUdmnasailefinssutoya

UaAlamsaradunennsaresdnusz(@nfisvestoyaiiul)
UART_ADR DETECT EN Wanismsaadudnd 8
UART_ADR_DETECT DIS  Uamsnsradudedl 8
wissUnlariassu(Overrun Bit):
UART_RX_OVERRUN_CLEAR fiwiunliadestnlonessu

Ubrg MUUABNIIUDALUS MBS UXBRG

Anidandu: laidl

FIDETY

Baud = 47,

UMODEvalue =  UART_EN & UART IDLE_CON & UART DIS_WAKE &
UART_EN_LOOPBACK & UART _EN_ABAUD &
&UART NO_PAR_8BIT & UART_1STOPBIT;

UiSTAvalue = UART_INT TX_BUF_EMPTY &UART TX_PIN_NORMAL &

UART_TX_ENABLE & UART INT RX_CHAR &
UART_ADR_DETECT DIS & UART RX_OVERRUN_CLEAR
OpenUART1 (U1IMODEvalue,U1STAvalue,baud);



Wiy void WriteUARTx(unsigned int data) %3e
void putcUART(unsigned int data)
\Boudeyaludiamoiunimesdefoya(UKTXREG)
sUwuumsldu: WriteUART 1(data);138 putcUART1(data)
WriteUART2(data);u5® putcUART2(data)

% =i

D15 ALUUA: data masﬁamséqaanwm 16 Un
ANEIN&U: ol
f1e819L U

WriteUART1 (OxFF);

Wandu void putsUARTx(unsigned int *buffer)

17

154 a s o 5 I 1 i P o o L3
lgnannsieanuilanau WriteUARTX() LmLﬂumiaq‘ﬁayamaLuawwm‘ﬁayammwswaau

Was buffer Yoy

sukuumslgau: putsUART 1(*buffer);
putsUART2(*buffer);
915l *puffer Foyairadugunuuyaidnus(string)
Anfidendu: Taifl
Fog1aTu

Char *TxData_loc = “MPLAB C Compiler”;
putsUART1(Txdata loc);

Waridy unsigned int ReadUARTx(void) %38 unsigned int getcUARTx(void)gutaya

MnFFaUWinasTutinya(UXRXREG)
sUwuunsldau: ReadUART1(); 50 getcUARTL();
ReadUART2(); #58 getcUART2();

GRPhePOTLE lidd

Ffidandu: Toyafisldanivimesiudayaneluiianes UKRXREG unm 16
Un

FoEaY unsigned int RX data;

RX_Data = ReadUART();

Wiy unsigned int getsUARTx(unsigned int length,unsigned int

*buffer,unsigned int uart_data_wait)
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v ow v [T ) ¢ o i i %) ° =
ldvdnnsnsavseuteyaituieaiufeidu ReadUARTX() WAL IUBIUVDYANINITUIUN

o s = ' d a o s g
Amualilufiuys length wiosuaundeemuanatfimmualufiuys data_wait

sUwuumslga;

& 3
B13NILUUM:

A Y
ATNAINAU:

H989Y

getUART1(length,*buffer,uart_data_wait);
getUART2(length,*buffer,uart_data_wait);

o v ]
length VUINUDUANIADINTTDIUY
2/ A I o C) =
*buffer Teyaneuldluiuuynsnysusanuuanse

Data_wait  sreziaa1n13sedeya(Time out)

o E2 A::I 1 v
utouyaauls

Datarem = getsUART1(6,Rxdata_loc,40)

Wargu char BusyUARTx(void)

nvadauln TRMT lusdamas ULSTA ivensavapuinsiamesivmesdedayainmiolil

sUwuumslgau

15U

U d 1 s
AINEINAU

ALY

BusyUART1();
BusyUART2();
Taid]

£ [

. & 1 a L =l oo .:51
AnULYRIUNWBTANTaYa ANdInauNEnail

v

Wiy 1 : wanshiideyalutinesdedaya

hY

I

Winfu 0 ; LLﬂmq*jwlumaga’luﬁ’wLW@%@ia*ﬁa;&a
while(BusyUART1());

#ardu char DataRdyUARTx(void)
) ala L3 e | ala & ot fo Y i = 1
nadauln URXDA hiidamed UISTA ivenmaaeuinsianesiminessudeyainmiolsl

sUwuumsldanu:

A0 U

DataRdyUART1();

DataRdyUART2();

laisi

anuyvesiimesiutoya Afidendusniised
Wi 1 : wanshilteyalutwiessudeya

wihitu 0 : uaashlifideyalutinesiudeya
while(DataRdyUART1();

#4A?U void CloseUARTx(void)
Unamsldanluna UARTX
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sunuunsld; CloseUART1();
CloseUART2();

DISNALUUS: Taidl

Ffidandu: Taidl

fBLNYU CloseUART1():

u1lAs(Macros)
- EnablelntUxRX Wansldaudunesiunsudoya
- EnablelntUxTX Wansldnuduneiiudddoya
- DisablelntUxRx Uamisldnudumessunsutoya
- DisablelntUxTx Uanislaaudunessuridtoua

4y
U
&
A

- SetPriorityintUxRX mvuasgiuaudfgvesdumeisuniudoua UART

} 2

- SetPriorityIntUxTX mMyunseauaua1fyesdunessunditamua UART

Y

VIeme X unusesiaay 1,2,3,4 udy

Wandu unsigned char MasterRead|2C(void);
sudayaluidames 12CRCV Tne Lemln RECN Tui3aumes 12CCON udrsoaudn RECNgN
\mAuSAIEaITINIs 9ntuledesin 12c0V luSiawed 12CSTAT wéewaluidames

12CRCV

sUnuumslga; MasterRead!2C();
219U Tald]

1 dl ] a ;73 d 1 s 2
ANaINSu: ayanenulaanUa I'C

A98NTU  unsigned char value;
Value = MasterRead|2C();

WAy unsigned int MasterReadl2C(unsigned char *wrptr);
larfudoudeyaanse liida I°C TnaiFunldauiaddu Masterwritel2C0

sUwuumsldenu: Masterputsl2C(*wrptr);

GRPHPEOITE “wrptr YAvBYAAN3

! A ] L2 1 s I = s 2/
Adangu: wiritu -3 : uansniinsvuiuvestioya

1 7 o o L o ﬂj|
WIAU 0 : wuanwsua(Null Character)‘L‘LJ"qma;‘J‘aamwm
AIBENWU  unsigned char stringl] = “MICROCHIP”;

unsigned char *wrptr ;
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wrptr = string;

Masterputs|2Cwrptr) ;

WaAdY unsigned char MasterWritel2C(unsigned char data_out);
eudeyaluiiiames 12CTRN wagmsnsradaudin IWCOL Tu3dawmes 12CSTAT Friinnswu

fuvasayaniols
sUwuumslga: MasterWritel2C(data_out);
9SNNS data_out Yaya 1 f8nus
Fnfidenau: Wiy 1 : uansiiinasyuiuvvesdoya

WinAu 0 : Lgamiﬂzjﬁmwuﬁ’umaﬁaya

R RNE! MasterWritel2C(‘a’);

W du unsigned int Slavegetsi2C(unsigned char *rdptr, unsigned int
i2c_data_wait);

s 1 £ % - L 2
Handugudoyaaniswnnda I'C lulwuaaian

sukuunslga: Slavegets|2C(*rdptr,i2c_data_wait);
a s Y caan o v < ]
D15ALIUR; *rdptr fuwlsweesinesnvludioyanaze
= '

i2c_data_wait s¥gsianseveyaivzey
Afteanau: Funudeyaiiswldvun 16 9
M08 unsigned char string[12];
unsigned char *rdptr ;
rdptr = string;
i2c_data_wait = 0X11;
Slavegetsl2C(rdptr,i2c_data wait);

WIATU unsigned char SlaveRead|2C(void);
swdeyalulnunaia Tnsnsivasudn RBF aundrdnvzgnian wdiadesdn 12cov Tu

$3ama312CSTAT Aouiiazenuanlu3dawas 12CRCV

sunuunsldau: SlaveRead|2C();
fa (3 1=l
215U 1al
1 A 1 s o 1/ d 1 2/ ar 2
ANNdINaU: Tuudayanauleanta IC

f881%U  unsigned char value;



Value = SlaveRead|2C();

#aridu unsigned int SlaveRead|2C(unsigned char *wrptr);

& as = v =) L2 2
ﬁaﬂﬂruwau"uayaam@mﬂua I’C Tulnunaian

sUkuunsltu: Slaveputsl2C(*wrptr);
fa a o =l oo 2
DS *“wrptr Teyaanisnasideulunda I°C
A [ W a0 v =& W s
ANEINAU: WA 0 : Wedasayaunsanysua(Null Character)

ALY unsigned char stringl] = “MICROCHIP”;
unsigned char *rdptr ;
rdptr = string;
Slaveputsl2C(rdptr) ;

Wefitu void SlaveWritel2C(unsigned char data_out);
L’“ﬂﬂU%’agaiﬂﬁ%’ﬁﬁt.ﬁ@% I2CTRN wawmim SCLREL Tusdawmes 1I2CCON

sUwuunslga: SlaveWritel2C(data_out);
BTG data_out Uaya 1 Mdnus
U A 1 s 1l

AIEINAU: Taid]

Aoty SlaveWritel2C(‘a’);

Wardu void Closel2C(void);

[
s

a v v 2 a fa a € ¢ I3
ﬂﬂﬂ?'ﬂﬂqqlﬂﬂﬂaﬁiUUUﬁ | € LLa%LﬂﬁEJ'5'UG]'E]ULW@S?U&LLﬁELLWﬁﬂ%WQNWﬂL@aiLLagaLaw

sUwuumsleu; Closel2C();
D15 ANUUA: Taidd

] A 1 L7 [F=]
ANAINEU: 1aidl

fhegrat  Closel2C();
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ulas(Macros)
- Enablelnt MI2C Wansldaudumessduames 1°C
- DiablelntMI2C Yansldanudumessusunames 1°C
- SetPriorityIntMI2C funsERuAmUddTeBumesSURIames I°C
- EnableintSI2C Wansldaudumasiusaan I°C

- DisablelntsI2C Yamsldudumessudaan 1°C
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° o o a & o L3 2
- SetPrioritylntSI2C AMUUATEAUANNAAYUDIBUmaTTUAaIaN I°'C

2.8 nsldulugadeanstoyaoynsu I°C
1u9a Inter-Integrated Circuit(IZC)ﬁaIu@amiﬁaaﬁ%’agaaqnmﬁaﬂawaﬁ’nﬁgm 2
W Usznoulume aedeyasunsuvie SDASerial Data Line) wavanedayaauniind
oYNTMNTD SCL(Serial Clock Line) msdeansdiayase I°C va gninunldlunsiastesewing
llasaeulnsaiaesiiugunsalneuenitiilia I°C wu lod EEPROM wuuaynsy gunsaiduws
wene waglodulasdyyaevuasnilufisea Wudu visldfasedululasreulnsaiad
o ol

mefiues lagfivimihmlunsaiuguessenin wames(Masteruazifignarunuay

SN d@an (Slave)

wa of =3
2.8.1 asudRvesszuuda I'C
- andweswazaanyhauleniulaedase
- se95uMsHinawasunnnIviiia(Multi-Master)
o o 1 dl‘ Ugj - a
- mMvuagduuumsiasiedoanslavisnuy 7 Jauag 10 On
=) =i al s 2 L7
- mm&mLLaﬂmaugmw‘ummnu‘iﬂﬂmmaa | G
1 al g d‘ s v u‘/’ 1
- dlvuededynugr thesesiutonuiaunlasliaulaueninsavesalan
1 a/ =Y 7 ey nl v 7] Qs
- whdygauindnludfiesetayanauiuanddian

- sesfumnudvesdylaR 100 kHz uay 400kHz

2 o

2.8.2 Tslamea I'C Ua
< 2/ 1 9 s 174 2 a =l o [ o
nsdeasveyaoynsumeta 2 Wu luguuuu I'C Taaslinsimuaguuuunsdedayad
= l 2 . aidy d a 14 : !
Send Wslaeea 1°C U ieltlunisfinsedeatsseninanamesuazatan Uwuunsas

wamaFagUil 2.11
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, Baaay
avundaavaya
g B

AN

“—
_toum
Suvdavoya

= o 2 w
JUT 2.11 ugnsaanugnsvinnuvesivsinasa 1°C Ua

2.8.3 sigaudunvasdyqiuuuszuulE I'C

- ANBEURUS)
awdyay1nd SDA Wasuan High 1y Low vnugTtanednyan SCL Sansinednnue
High Lﬂamaﬁ’tgfngDA Wi Low udn audeyaioe SCL FaAeuaanuyann High
W Low enanmnriin anme3udu(START Condition)

- anmzAsegvaivaya(lD)
audfeyaes SDA agsinsnsanizidnlidndu High (Feya”1”wlu Low ({eya”0")
WomednygascLivasuanugan Low Wy High an1rdayadsvauysal (un
annii annzringuosdoya(Data Valid)

- anmzseviedeyaliauysalQ)
anedtyains SCL flanug Low anigiianedayans SDA e1aslenus High vide Low
L%anan'nsﬁfiﬂaﬂnxﬁaﬁa’i;’agalﬂawﬁfﬁ (WAIT/Data Invalid)

- anmeiuitayaAlor(N)
ansdsdoya 1 ludvgseadidyamousuACKviolifidygramausuINACK)N
¥y TnedFuaerasmuaudtyeia SDA windasuvihlienedyayias SDA Wy Low
wanginlinmsnaudu wazmnilu High uansilufinnsneusu Tnedygrameuiuae
wnueaual 10n Tdyam SCL 1 dygrsuing

- anngnya(P)
anudnyqyInd SDA Wisuanugan Low Wu High vausitanedayanas SCL u High

£
'

\Senannivilin an1igven (STOP Condition)
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- danmzdadna)

aedyeyas SCL wag SDA fanuzilu High vian ndsananmeveawaziauan1e

v 9

a v a & &
LIUAU LTENANTIEUIN dN1gUdINg (Bus Idle)

2.8.4 L'ﬁaulwnﬁ%'u-dw’faadawﬁ'a I'c

1mi%"uﬁd%@;&aasﬁlﬁlﬂaﬁa’jwwh%f'u
2.5ewinsudsdoyn anedygin SDA agssmanuyliiflomedyana scL u
High niinsiAsuuvasdayayes SDA vausiianedyanns SCL Wy High
awaﬁmmﬁmazgﬂLLUaﬂUWMiwL{‘JuﬁmwL‘éuﬁuw’%’aam?wqﬂlﬁ
3.nriudedeyasewingunsalinamesiugunsniaan fiduneudioluil

- Busiusudedayase anneiEudy

- delioyauneninsainsderdugunsallagsredauuy 7 Jnvde 10 On

- $u/da Toya

- vignTudstoyadiag aniemyn

2.9 Fianesluga I'C Ua

- 3383 I2CRCVUI2C Receive Registerhiuiiawmasiudeyavunn 8 On

- 53awes I2CTRN(I2C Transmit Registenilu33amasddioyasuin 8 Un

- 39aw97 I2CBRG(2C Baud Generator RegisteriTusTamasimungnsnislunis
Sudedoyauusyuuta "Coun 9 T

- 33awa3 12CCON(I2C Control Register)

° ) Cr i -
IAUANMIYINUENTedugaszuuTd I'C 1unn 16 On

[

amas I2CSTAT(12C Status Register)

|
Nl

ala

¢ &y 52 a
Jawmeianiurraslugasyuudd I'C vunn 1690

- Rawmas 12CADD(I2C Address Register)

ldmuunuaninsavosgunsalaian auin 10 On

2.10 Heitulau3luga I°c

uitertuilinertesiulugadeansoyaoynsuuuy 1°C asgnussnimognielulud i2ch
Ussnausme

- flaidudndanmsldonluga FC Fuvulmmnanesuasivanaan

- flndugulsudeyaludifeiwazvateulus



- iliduguaannitamesuaznisimuanuEudRsunessUs
a, £ a S | & 2
- m‘lﬂsmﬂ/ﬂmm’:"’l‘nmuaumaﬁﬂmmimaa I°C

Ineiisneazidunvoarlandulazanlaseail

Wandu void Configintl2C(unsigned int config);

° Qrey L2 = g o & 2
Amuanuantinisldnuduneiiudveduga IC
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sunuunsldau: Configintl2C(config);
915U
Config Mualle/UauasssauaudiAgynisenudunassus 519015015 uuuRa

Tuasdenfi]

U/ Anansldnudumessud “Cunawmes:

MI2C_INT_ON Wamsldaudumessuiveunamas
MI2C_INT OFF Uansldaudumesiddvonnaines
W/ Aamsldanudunesiud I°'C awan:

SI2C_INT_ON Wamsldaudumessusvesaan
SI2C_INT_OFF UanmslanudumassUrveseaan
funsesuALaRIeIBumaTUs I°C inawas ;
MI2C_INT PRI_7 fisziupuddrysinan
MI2C_INT PRI 6

MI2C_INT PRI 5

MI2C_INT PRI_4

MIZC_INT_PRI 3

MI2C_ INT PRI 2

MI2C_INT PRI 1

MI2C_INT PRI 0 fisgauanudifggean
fvunseRuAUdAYTaBIMESSUR I°C aav ;
SI2C_INT PRI_7 flszsunnudnysinga
SI2C_INT_PRI_6

SI2C_INT PRI_5

SI2C_INT_PRI_4

SI2C_INT_PRI_3

SI2C_INT_PRI_2

SI2C_INT_PRI_1



SI2C_INT PRI 0 HszAuanudfnyasan

Ffidengu 1aidi

Mo configntl2C(MI2C_INT_ON & MI2C_INT_PRI_3 & SI2C_INT ON &
SI2C_INT_PRI_5);

WarAdu void Openl2C(unsigned int configl,unsigned int config2);

° = a v 2
Mvuaseideanasilansldenluga 1°C

sUwuunslay Openl2C(configl,config2);

215MLIuR

Config fmunmlfiudawas 12CCON srumsensinumsiisiwasBondai
e/ Unluga I°C :
12C_ON Waluga I'C
12C_OFF Unluga I°C
nsvhevedluga I°C lulvualewa :
|2C_IDLE_STOP ngamshaniieitrglnaleda
|2C_IDLE_CON ﬁmu&imﬁaqLﬁm‘ﬁ’ﬂq’hmlmﬁa
nIAIvANYT SCL :
12C_CLK_REL o SCL pananda I°C
12C_CLK_HLD Asan s SCL 17

Ua/Aansldnulvundsseiugunsalfiviy IPMI(ntelligent Peripheral

Management Interface)

12C_IPMI_EN Wansldaulyua IPMI
12C_IPMI_DIS Unnaslasulvun IPMI
PIALBALATAVRIRUNTOlALAN

12C_10BIT_ADD weansavesgunsalaanuuig 10 Jn
12C_7BIT_ADD wennsavesgUnIaiatanauig 7 da

\Un/Unnsmiunuagiisn(Slew Rate):

12C_SLW _EN Wansldauagsise

12C_SLW DIS Uanmsldauagsise

*agiisn gldoudlessuuta  °C vhaiianuds 400 kHz
sEAUHYIUBUNATBIUE SMBUS :

LY

12C_SM_EN lsedudayaadunnvesia SMBus

7]

12C_SM _DIS luiltszAudynrudunnveda SMBus

26
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We Aansldaudumessunsuawannsa@inaululvusaan)

12C_GCALL_EN Wansldaudumessudisledinssum
wenLATaT 33anas I2CRSR

12C_GCALL_DIS Uansldaudumassus

MIAIUANNA YR IUTRENT SCL (inululnunaian):

12C_STR_EN WamsldnumegansiuasuisSudggyo
U

12C_STR DIS Yansleau

Undeyasuidyarunismouiu@hanlulnunmames):

12C_ACK dedioya ACK (lapauiu Ty usugann
gunsalaaw

12C_NACK datoya NACK Lﬁamau%’uﬁmtym%’uiﬂm
gunsnlaian

Uneuauseaudyaunsnauiueinululnninanes):

12C_ACK_EN Wansneuiudayyiu

12C_ACK DIS Uansmousudygu
Uniuteyatihaululuusunames).

12C_RCV._EN Wamsiudeya I'C

12C_RCV_DIS Unmssudioya I°C
vesmgansTudeayatielulvanunawes).

12C_STOP_EN Wansldanudaneatoya
12C_STOP_DIS Uanslgauinvendaya
Tnadadyyrasudulmivhomlulwmnnanad):

12C_RESTART EN Wansldentnadedyianduduln
12C_RESTART DIS Uansleanu
Tnafedyaaisusueihoululninnanssd):

|2C_START EN Wansldnudnadedygionsusy
12C_START DIS Uanislrau

Config MmunAdnsuslunmsiudedeyaloaud rate)

Anfidandu Taid]

MDY Openl2C(12C_on & 12C_IDLE_CON & 12C_CLK HLD & I2C_IPMI_DIS &
12C_7BIT_ADD & 12C_SLW DIS & 12C_SM _DIS & I12C_GCALL_DIS &
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12C_STR_DIS & 12C_ACK & 12C_ACK DIS & 12C_RCV _DIS & 12C_STOP _DIS
& 12C_RESTART DIS & 12C_START DIS,40 )

Wandu void Startl2C(void);
v s q‘ - 1 L7 L7 2
a‘i’lﬂamm'lmm'iLiuﬁumﬂmaﬂUUﬁ ¥

suuumsldans: Startl2C();

813N IUUA: Taidd
AMEINAU il
RIERNEIN Startl2C();

Wandu void Stopl2C(void);

v a - 1 v o/ 2
E‘f‘i’]\?f‘l@@?ﬂJ‘WQﬂﬂ?iﬂﬂﬁ@ auud | C

suwuunsldeu: Stopl2C0);
DISNLAUUR: 1aid]

1 A I ol el
AMNEINGU: Lagdd
FRENLYY Stopl2C0);

Wan¥u void Restarti2C(void);

o/ 4!‘ v =3 U 1 Qs s 2
asdygnEnnunsinaeliiuda 1°C

JUkuUMslda: Restart|2C();
D15 Taidi
Anfidandu laid)
FBE1Y Restart|2C();

Wandu void Idlel2C(void);

[ ) w2 '
A3NdIRIUYE | C 319

sUnuumsldanu: Idlel2C();
215N ANUUA: {aidl
1 EJ 1 L7 (=]
pENAU: aid]
fonYuy Idlel2C();

WeAdU char DataRdyl2C(void);

depnaniuzn RBF TuSawmas I2CSTAT nduun



29

sUwuumsldau: DataRdy12C();
D1SAINUUA: 1aidl
AdINau: wihiu 1 : IeyaluiTawes 12CRCV

wiriu 0 : hifiveyalu3dawes 12CRCY

DT U if(DataRdyl2C());

Wangu void Ackl2C(void);
mauSudygussuuta I°C Taeiadeson ACKDT was 1oaln ACKEN Tu3daimed 12CCON

sukuunslgnu: Acki2C0);
915U Taifl
Afidsndu; laid]
FegNLTY NotAckl2C();

e unsigned int Mastergetsl2C(unsigned int length,unsigned char*
rdptr,unsigned int i2c_datr_wait);
Hefdusndoyaanseanta I°C lulwanawes
sUwuunsTleu; Mastergetsl2C(length,*rdptr,i2c_data wait); @137 21us:
length $unulusdfidasnisenuanta I°'C
*rdptr s‘hLm'swaaxﬁm@%ﬁ%lﬂé’qﬁayaﬁ%éwu
l2c_data_wait SzuzImnsedeyaiiozeiy
Afdandv: Suluddeyaiiagduld
FIIDENTU unsigned char string[10];
unsigned char *rdptr;
unsigned int length,i2c_data_wait;
length =9
rdptr = string;
i2c_data_wait = 152
Mastergetsl2C(length,rdptr,i2c_data_wait);

2.11 WasMBUNALDIRNARINDA
ymainlulasnoulnsaiass dsPIC ynu(niiu VDD, Vss,MCLR, uag OSC1/CLK1)

annsnyiele 2 JUuuude
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3 £a o Qs a ] '3 5 o v d g
ymesalugailnitudmiunsiasegunssinneuan(Peripherals) viwdhiduan

a 3 v fau da - v g v
wosndunmanslinulugaiidundeldou Wevmesngnlugaieiduldiuud

' L3 ay v [} 2 2/
agldaunsalduvwese 170 Undle wiy luga SPI,I"C,DCI UART ,CAN 1Tusiu

2,

v - (3 o l‘-'i ° o s 1
VaindmiuBunme1wine(/0 Ports) vhawuiiiluvmesadmsusunards

dynn sdsnugunsinnuresgunselilulduninesndunnendnnianea da

& o & o P v s |
Wugwuumavihanuiugiuiign iesnnsmuaunisldaumesaiisad 2

anuy An 1zAudnyyndin”1”v3e High uay 2. a03n”0”wse Low

FpE1eiagU sumisumednil 2 EMUD3/ANO/ Vref+/CN2/RBO anansnrfmuslivinauldis

v ooy o
5 NUMAENUAD

Uiy M o=

o GJ o s at 1 v
EMUD3 siwiriduw ICD4 dmiunsiudedoya
° 4 ' =
ANO vivtinAiluvezutaantaan 0
-] L5 n=| I-f s LV 7] a v
Vref+ yMutniduansunsaniud1adesiuuin

o v A = &7 s 1 ‘J
CN2 vwrhidudumassus CN dosi 2

° v o aa
RBO vt ldunwesnfinea

$UM2.12 uanswmosn dsPIC30F2011 wuy SDIP ke SOIC

Y & < = o v e v = °
ﬂ'&EJLﬂG]U’EﬂW?JW\“UEN dsPIC ﬁ]ﬂﬁ’]uﬁ‘iﬂw]ﬂulﬂu'lﬂﬂ?ﬂwudﬁuﬁmu‘u%ﬂm Iﬂﬂﬂqiﬂ']wuﬂﬂqi

% & aa < o = = 3 v
IaumadnsumsIdameiiaauaumstmuamifiness Tu dsPIC30F2010 Tl wesalwld

U 5 Wasw 571 20 1 Usznauludae

Wa3M B 911U 6 U1 RBO-RB5S

Wa¥n C 971U 3 91 RC1-RC15

Wosm D 9141 2 ¥1 RDO-RD1

WosA E §7uaun 7 91 REO-RES uay RES
Wos F 9143U 2 91 RF2-RF3
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2.11.1 FRaweiauaunisinaiuwesa 1/0
NSAIVANMSINUTBININETAIRIHIUNTTANDS 3 fsuiufoidames

- TRISx(Data Direction register)

- PORTx(I/O Port register)

- LATX(/O Latch register)

Tneseasidunvedaaweswanilédnnsmmunliudlueanesling p30f2010.h
3341993 TRIS

FVames TRISx lflunsiwusfirnemsinuvessmesalidudunaviosnm
wase vnmuaa ‘1’ ludalavesidawmes TRISx sevilvdniiumiaieaiuvediawmes
PORTx uay LATx 10uduns uagminduuae ‘0" sziluieinm S3ames TRISx 1y TRISA,

TRISB, TRISC, TRISD 1Judu fagunmsivuaa3iameas TRIS FIns1969d

SFR Name Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
TRISB TRISB5 | TRISB4 | TRISB3 | TRISB2 | TRISB1 | TRISBO
A uAlVRUTRISE 1 1 0 0 1 1
PORTB RB5 RB4 RB3 RB2 RB1 RBO
LATB LATB5 | LATB4 | LATB3 | LATB2 | LATB1 | LATBO
ANULVDINDTH Input | Input | Output | Output | Input Input

A o 1 v =le
A15199 1 N1sAvuaAlnUSIames TRIsB

FFawes PORTx llun1serudeudeyaiuymesn nserudeyameiiamas PORTx
[ | 5/ I3 L I~ = 13 v ala 3
adunsewdeyannumeinlagnss (V0 pin) uagmnilumsideudeyamieidawmes
= 3 s v a |
PORTx asilun1sitisudeyaluinandwesndoyalport data latch) 33a1mes PORTx 19y
PORTA, PORTB, PORTC , PORTD luunsardsund dsPIC iurds BSET waz BCLR Lilo
vnnldiuilames PORT Tulvuaniseudeudeyasiaidios oraviliifnanuiawannld

W31N191n33awmes PORT inldlunssuiuns e1u-uilu-@eu (read-modify-write)tiu ¥1

=

asazgnimuadudunauaziodnlunanfinsedudafuly dwaliifaruiianainues

ayaln
FAawes LATx gnildlunsudlalymuesslames PORTx lunsyuiunis 8u-

' a Y a | 17 o ala I J
LLm‘U-L%EJU‘ZIJ)'e]}ﬂlﬁLLUUG]E}L‘LlENﬂ‘S%‘UU‘Uﬂ Tmaﬂﬁmu‘uagamamﬁmm’ LATx 9gtunnseu
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Hoyaiitheeglusandnoinensing (port output latches) uazmsieudeyaas vl
JUuUUAEITUTawnes PORTX fie Teudayaluiuandwosndoya (port data latch) fae
3§nﬁ‘f‘?ﬁﬂﬂmﬁmmmﬁmwmm’i,umiéwm%wﬁ'aga
aqUnTIuANANsEIeTianeT PORT way LAT fiswasiBundall

- mdeudeyaluindiawmes PORTx axifsutoyaluiuandwos

- madeudeyaluiistawmes LATx axdeudoyaluiuaniwosn

- msgwdeyanidawes PORTx asiluniseudeyasin 1/0 wasmlnenss

| %) aa Fi I | v a v s ¢
- MIUTBYRIINIAADS LATX asillumssudeyanaseyluuantdnese

2.11.2 msldeunesn

lesanesnues dsPIC ansavimthitldnnnimidonii deumsldauiades
avvdeuhanusEududelilasaeulnsameiiinnistioniu utavrwesagnimusliv
ot uazdslifuirimunanusnesainagldnududunavioiondasie lay
Avusumeianes TRIS Aeufieeldau dmsunsimuamihifldaudune fadune
e AdInoauuEdel

L. Mmuavmesndunavislofnmmien3deamnas TRIS

2. owtayannwesaviseldudunaneinlildidames PORT

3. Weudsindeyaluiinosnviseleinawesaliliziawmes LAT wio PORT (uuzth

Wl LAT)

4. wosmerunaeniilesasnisldauiiunesndunnidnen Fesemdluitawes

ADPCFG(ADC Port Configuration Register) Tnensionan’ L’ A33auned 1iledn
BUNABZUIABNAIUANUNISAMUATIAABT TRIS (dsPIC30F2010 v mesnazuiaen
wayiinein B)
5. mnfinsWaldnulugaiifedesturmedn vwesmiuszgnauaudluga

waglianunsanhunldnududunmondwaidnoals

2.11.3 msldaunesaiuluga LCD 16X4

foeaaluil \umsldnuwesnaunuluga LCD Wuwuusmshusaua 16 fdnws 2
UsIin(Text LCD 16X2) Inevhausufudaintiusdng Wonafdadndiuninduda 9z
wansrafavuuluga LCD wazidlonadd ENT(#) avhfuavsnanlumianan Gmhedy
fiadiu1i) M3Anved LED 1 a9 wnAd CLR 9siadesaning msldauluga LCD 16X2 uag

nsaunuAsluiednell fisulsaialulidlauss Medwvedluga LCD
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(LIB_LCD16X2.c)uae lugan1sauny Keypad (LIB_Scankey.c) Tanansanianldonulaviud

= ! s o s d‘ 1 s 1 ulj (¥ 1 :y
TneaSunuawIgdIurDIINesH dwiultlumsiwenseiulugawingu filuldnsuaed

T e — :Includes
#include <p30fxxxx.h> // generic header file for dsPIC
A :Defines
#define LCD_TRIS TRISE // Set direction control output
fdefine LCD_DATA LATE // Dataport of LCD-Display (D4..D7)
#define LCD RS _LATE4 // Register Select of LCD-Display
#define LCD E _LATES // Enable of LCD-Display

#define CTRL_REG 0 // Select instruction register
#define DATA REG 1 // Select data register

#define BLINK 0x01 // Alias for blinking cursor
#define NOBLINK 0x00 // Alias for non blinking cursor
#define SHOW 0x02 // Alias for cursor on

#define HIDE 0x00 // Alias for cursor off

ftdefine ON 0x04 // Alias for display on

#define OFF 0x00 // Alias for display off

// Table to select DD-RAM address (including instruction and address)

// 0x00..0x0F -> Line 1,

// 0x40..0x4F -> Line 2,

// 0x10..0x1F -> Line 3,

// 0x50..0x5F -> Line 4

static unsigned char LOCATION[4][16] = {
{Ox80,0x81,0x82,0x83,0x84,0x85,0x86,0x87,0x88,0x89,DxBA,OxSB,DxSC,OXBD,OXBE,
0x8F},

[OxC0,0xCl,0xC2,0xC3,0xC4,0xC5,0xC6,0xC7,0xCB,OxCQ,OxCA,OxCB,OxCC,OxCD,OxCE,
0xCF},

{Ox90,0x91,0x92,0x93,0x94,0x95,0x96,0x97,0x98,0x99,0X9A,Ox93,0x9C,0x9D,0x9E,
0x9F},

{OxD0,0xDl,OxDZ,OxD3,0xD4,0xDS,OxDG,OxD7,0xD8,0xD9,0xDA,OxDB,OxDC,OxDD,OxDE,
0xDF}};

e e T e e I S :Function Prototypes
static void delay (unsigned int ms); // Timer dependend delay-
routine

static void LCD Command (unsigned char cmd) ; // Command LCD

// Clear display

void LCDClrscr (veid);

// Controls the display

void LCDControl (unsigned char dsp,unsigned char blink,unsigned char cursor);
// Writes a character to display

void LCDPutchar (unsigned char value);

// Prints a text to x/y position

void LCDPrintxy(unsigned char x,unsigned char y, unsigned int dly, unsigned
char *text);

// Sets LCD write position

void LCDGotoxy (unsigned char x,unsigned char y);

// Initialize the LCD display

void LCDInit (void);

// Function : delay ms

// Parameters : ms - unsigned int
// Returned : nothing

static void delay(unsigned int ms)
{

unsigned int 1i;

for (; ms>0; ms—--)
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//for (i=0; i<128; i++)
for (i=0; i<728; i++)

Nop () // delay 1 mch cycle

}
S - :LCD command
static void LCD_ Command (unsigned char cmd)
{

delay(20); // Wait 20ms

LCD_E = 0;

LCD_RS = CTRL REG; // Switch to inruction register

// Set LCD DATA to high nibble of Display On/Off Control

LCD_DATA = (LCD_DATAR&0xFO) | ( (cmd&OxF0)>>4) ;
ICD E = 1; LCD E = 0; // Write data to display

// Set LCD DATA to lower nibble of Display On/Off Control
LCD_DATA = (LCD DATA&O0xFO0) | (cmd&0x0F) ;

LCD E = 1; LCD E = 0y // Write data to display

delay (1) ; // Wait 1ms
return;
}
S o :LCDControl
// Function : LCDControl (dsp,blink,cursor)
// Input : unsigned char dsp = ON -> Display on
Vs 4 OFF -> Display off
/7 unsigned char blink = BLINK -> Cursor blinks
i NOBLINK-> Cursor not blinks
v unsigned char cursor = SHOW -> Cursor visible
/7 HIDE  -> Cursor invisible

void LCDControl (unsigned char dsp,unsigned char blink,unsigned char cursor)

{

unsigned char control; // variable to generate instruction byte

control = (0x08 + blink + cursor + dsp); // Cursor control
LCD_Command (control) ;

return;

}
e ettt L (LERCIrgor
void LCDClrscr (woid)
{

LCD_Command (0x01) ; // Clear screen
}
e - :LCDGotoxy
// Function : LCDGotoxy (X,y)

// Description : Sets the write position of the LCD display

¥ (1,1) (16,1)

// | I

// #t#pddAn At HAA -> line 1

// [dZ s s E T XL L1 -> line 2

V4 ifg2zsasdadad s -> line 3

/7 #EERAFEAARAFAAAS -> line 4

vod | |

Vs (1,4) (16,4)

// Input : unsigned char x -> x position (hborizontal)
s unsigned char y -> y position (vertical)
//

void LCDGotoxy (unsigned char x,unsigned char y)

{
delay (20); // Wait 20ms
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LCD E = 0;
LCD_RS = CTRL_REG; // Switch to inruction register
// Set LCD DATA to high nibble of position table value
LCD_DATA = (LCD_DATA&OxFO) | (((LOCATION [y-1] [x-1])&0xF0)>>4);
ICD_E = 1; LCD E = 0; // Write data to display
// Set LCD DATA to lower nibble of position table value
LCD_DATA = (LCD_DATA&OxFO0) | ( (LOCATION[y-1] [x-1])&0x0F) ;
LCD_E = 1; LCD_E = 0; // Write data to display
delay(1l); // Wait Ims
return;
}
f = e e :LCDPutchar
// Function : LCDPutchar (value)

// Description : Writes the character value to the display
v a4
void LCDPutchar (unsigned char value)

{
LCD_RS = DATA REG; // Switch to data register

// Set LCD DATA to high nibble of value

LCD_DATA = (LCD_DATA&OxFO) | ((value&OxF0)>>4);

LCD E = 1; LCD E = 0; // Write data to display
// Set LCD DATA to lower nibble of value

LCD_DATA = (LCD_DATA&OxFO0) | (values0x0F);

ICD_E = 1; LCD_E = 0; // Write data to display
delay (1) :; // Wait Ims
return;
}
S e e e e :LCDPrintxy
// Function : LCDPrintxy (x,y,*text)
// Description : Prints text to position x/y of the display
// Input : unsigned char x -> X position of the display
// unsigned char y -> y position of the display
/A unsigned char *text -> pointer to text
/7 unsigned int dly -> delay time

void LCDPrintxy(unsigned char x,unsigned char y, unsigned int dly, unsigned
char *text)

{
LCDGotoxy (x,V) ; // Set cursor position

while( *text ) // while not end of text
{
LCDPutchar (*text++); // Write character and increment position
delay (dly); // time delay print text

return;

// Initialize the LCD display
void LCDInit (void)
{

LCD_TRIS = 0x0000; // set direction control RB output
LCD_Command (0x33) ; // set 4 bit mode
LCD_Command (0x32) ; // set 4 bit mode
LCD_Command (0x28) ; // 2 line 5x7 dot
// LCD_Command(0x2C) ; // 4 line 5x7 dot

LCD_Command (0x01) ; // clear screen lcd
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LCDControl (ON, NOBLINK, HIDE) ;
1

nnlanduuudunsldauwesaluga LCD 2314 PORTE Swwau 6 Tnlunnseuau LCD
a | ¢
wuu 4 Unlvwa Tagur R/W 989LCD awsipadns1amilesntnisildluga LCD awizuanina

windy (Ligwdeyasin LCD)

s §25 e
54
e R e LCO Mogule

AR
dsPIC30F2010_ Jog

arsl.

e
L RER R

Res |

VI e o et :
i

3 : L e
U‘w 2 13 LLam'Nsaimsmaa&

2.12 SEUUFIUNAT

spuugnnandudsdyiianunsailUldlugunsaiBidninsindldvarnvane aelu
Lilasroulnsiaesioaiiiinuesiieldlumsiunan wishifdugunasieldiduiu us
iesnnlilasroulvsiaesanunsavhenldredeminidoaridu safumsldnuesues
lulasmaulnsalaes adegiunaiasedeld wngadluuuenndindy

DS1307 tu IC gunavewadawireusnines (Dallas Semiconductor) Sivasuda
doyauuy 12¢ Buduuuy 2 wire aunsadoansld 2 fiavns (bi-direction bus) §ruranves
DS1307 ﬁuaﬂm‘imﬁu‘ﬁ’a;&a Juadt, 1, Falus, Fu, S, weu wasl 1§ ssuunanawnse
vaulmaguiuy 24 $alas vide 12 dalus AM/PM AlE nefszuunmaduunastnglv Tng
funasirglindngnialy DS1307 ansoaindlUldwanuunne’ wazvhausely Tnei
Fannsasndoyalild Tnssadedivniomn 8 yfauandluguiz.14 uasiisoasdennis

MNAUVDIIEN 4 Al

X141~ 8 [ Vee

X2 2 7 [@3sQw/ouTt
Vear(] 3 6 [dscL
GND L4 sTsDA
Ui 2.14 wamegUwuy DS1307

U
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- vCC : Wralwidos +5v

- GND: ldansnma

- VBAT: lorunumnes 3V wiednwinisvneu lunsalidlndesane

- SDA: miudslayasmeszuula 12C

- SCL: dygranunimdmiunsivdadayadmessuula 12C

- SQW/OUT: suedwmdyanal Square Wave anansaudenauile

- X1 x2rerunsanaaninuiinmgius2.768 kHz ileasnsgrunanadsliifu Ic

szuudadeyauuu 12C (inter-IC Communication) lgnmundilaudsmitaud
(Phillips) ns3udsdeyaldasdyananfivaun 2 1y feaedygyadoya SDA (Serial Data
line) uaaednya1uuniini SCL (Serial Clock line) #M5yieunuwuy Master, Slave Tag

o o v o ot [
guasalivihmih iy Master (lulasroulnsaiass) szmuumssudstoya wavanuau

v
s

deyayreaniiniuu SCL daugunsal Slave (DS1307) tuagyhauneldnismuauvesgunsal
Master
| v ' 7 5 Qs 5 o Vo
msseldnusmiululasroulnsaiaesimessuuta 12C duannsovhlflagsed
[y = P T) i Y ¢ )
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JUN 2.15 uamsmaiiewsia DS1307 Whiululasreulvsamaishessuudanuy 12C

msiudadayauuu 12C duiiterimuney 2 Usensmuiiufe

at 1 a :‘r} v o =l 1 I} 5
iR ﬂ’ﬁ'i‘Uﬁ\ﬁlJlm&aﬁ]BL'iiJ‘UUhLﬂLﬂJ?JUﬁﬂﬁﬂ’lua‘ﬁ'ﬂﬂlﬁﬂ’mu



38

2. luthsivhmssudsdoyasy aedyann SDA Feslidsuanugludaed scL i
anuziiuasdn “17 &1 SDA nswdeuanurlugaed scL \Huasin “1” vdot
Dudyananiuaunsiudedeya

anuzvasmsiudedayauuy 12C ansauuseenliiu 5 anusmeiuduandugl uwasd
sreandunda]

1. @01ugd9 (Bus not busy): dyagied SDA wag SCL Hseaudeyaynandu High

2. Budefoya (Start data transfer): finswAsuseiudyaames SDA 10 High 1fu

v e

Low Tuwnue? SCL Siseaudgyanandu High mald

as

3. wgadsleya (Stop data transfer): finsideusziudgygraes SDA 90 Low {u

o

@ s

High Tuwnigit SCL Tsedudayeyrontiu High Al
4. Sudedeya (Data valid): finssuasayanuaedyyia SDA Tnodoyausasinay
gnddlutined sCL Tszdudiu High Tnelutiaed SCL fanuzid High a@&u SDA
szfosliifmnsidsussiudyaio
SDA szwAsusziurasdygytn Tutheil SCL Ssedudyanantu Low windu sy
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|
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Inglunsdetoyausiagludiagsioasedin Ack 99n DS1307 ynlud Wedauasuwda feazadns

d o 1 1
dn17e Stop L‘WE]ﬂa‘UQﬁﬂﬂu&i’l’N

A
g
«Slave Addresss ¥ <Word Address (np <Data{n}> <Datafn+1)> <Data{n+X)=
|8 | 101000 T oA 300000XX | A] XX000XXXX [ A] 3000000X | Al .. [ 300000k | AP
S . Start D Master to slave
A - Acknowledge {ACK)
DATA TRANSFERRED

P - Stop D Slave to master (X+1 BYTES + ACKNOWLEDGE)

JUT 2.17 mailleuteyagunsel Slave Huda 12C
msiudeyanngunal Slave fuandlugy Buusnlulpsreulnsaaasfosdine
@n1e Start new 9nusiedds Address 489 Ds1307 wuin 7 Indedldndu 1101000 way
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|s

- Start

- Acknowledge (ACK} [] Master to siave DATA TRANSFERRED

- Stop {%+1 BYTES + ACKNOWLEDGE}: NOTE: LAST DATA BYTE IS
- Mot Acknowledge (NACK) [[] Stave to master FOLLOWED BY A NOT ACKNOWLEDGE (&) SIGNAL)

OB w

sUR 2.18 wansnsvinaunely 051307
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melu DS1307 FRRawesnglulfinudeyanawuia 7 lud 00H-06H sauanslily
7U feyariaa uavtuilssgnifuegluguueaaugiu 10 aunsadenléinliinnuuuy 12
v, v3e 24 vy, Tnefvuaiited 6 Aueawsa 02H Taedndu"1” sufunsvhaululmue
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| s

f 1101000 [0]A| XXx00x | Alsr| 1101000 | 1 |A‘—I

<Data{n)> <Data(n+1)> <Data(n+2)> <Data(n+X)>
X000 | A] 00000 TA] xooooox [A]... xooooxxx [A] P
S-Start
Sr - Repeated Stan Master to slave
A - Acknowledge (ACK) [] DATA TRANSFERRED I
P Stop [] Svetomster  *1BYTES + ACKNOWLEDGE) NOTE: LAST DATABYTE IS
o FOLLOWED BY A NOT ACKNOWLEDGE (&) SIGNAL)

A - Not Acknowledge {NACK)

‘4 - o = =l o
uennsa 07H usTamesmununsvhauues SQW/OUT Taeilsgazidundadl

gﬂﬁ 2.19 wansnisvinaunielu DS1307

lomr | | e ] | | Bmo|
00H| CH 10 SECONDS SECONDS 00-59
0 10 MINUTES MINUTES 00-50
o | B4 HAE 0nR HOURS =
0 0 0 0 0 DAY 3.7
0 0 10 DATE DATE
0 0 P WLl MONTH 01-12
10 YEAR YEAR 0099
om| our | o o |sQwE| o o | rs1 | Rso

sUl 2.20 Fawmeineluledguiaan DS1307

OUT (Out control) : lmuauiasine
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- SQWE (Square Wave Enable) : ldmunusaadaiamasnislu Ds1307 laeihdn

v 4 4 - o
- RS (Rate Select) : l¥mavAuAMuRv0Y Square Wave Llaillan1svieuves

Ay “17 euflunsinesafaiasines

a ¢ w M v a v v W =
eaTalawmed loeanuisausumnudld 4 anuddafusananslunisen 1

RS1 RSO SQW OUTPUT FREQUENCY
0 0 1 He
0 1 4.096 kHz
1 0 8.192 kHz
1 1 32.768 kHz

= = a o a
A191499 2 ﬂﬁmUQum'mnaaaﬂﬁaLaLmai‘m&Jmswmum RS1, RSO
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Tumnaaeslésie DS1307 Mululasmeulnsaiass P89V51RD2 Tnsldmedn P2.5 uas
P2.6 vaslulasnaulvsiaadifiula 12C slaffu SCL waz SDA wes DS1307 fauandluguil 9
dundaygins SQW/oUT tulilaldasredyaalilulasroulysaaed wildnisauguase
n3IdaUAINEluETames e DS1307 unu

Tunsmuaumsvihauvestusunsy uasuanana 1Al4Tusunsy HyperTerminal 1

Wsunsufinderunasnoynsusiesnsdoya 9600 bps fuanduguil 9
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ik x2e &
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' S : 7 Rattery
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32.768kHz ] 44 GIND kR
”l DS L3607 ,
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gﬂﬁ 2.21 2935149y DS1207 Aldlunmaass
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‘gDS1307 - HyperTerminal R (=1 B
Eile Edt View Cal Transfer Help
D= @|38] =05

TEST DS1307 with I2C interface
Press r to Reset date time

Press s to Show current date time
Data from register Hour=16 Min=38
Data from register Hour=16 Min=39
Data from register Hour=16 Min=40
Data from register Hour=16 Min=41

Current Data in DS1307
Hour=16
Min=4&1
Sec=15

gﬂ‘ﬁ 2.22 MINAFBUANSINIU DS1307 squiid 12C
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TUsunsuuunlmdulusunsuuRnalassiFlow Chart

-
H ¥
; H '
i | i
i ;
£
i
i i |
;
H
:
k.. { e B
: : {
4 Ll
: i
5 i
| |
L |
| i
\
;
i H
] i} 1 .
\ i :
} } i i
) H } H
L. 4 4 - 1
i i ] 3
| | ;
i ] i
| ;
] + i
| L.
1
H s : : : :
I : ! ; : ; H i
H | { i 3 : ; i ;
: i H ; H i ;
L o " \‘..’uw./mﬁmp{amw‘ A I SR GO i s L
¥ ; f A ; ¥ § ¥ : i
! : ! : ' : !
H ; ; LCD ] H : H
h 1 : g i i ;
} i el H ;
L ok i f % o f
: ; h
i i

Tneiilusunsuideutuumaaaunil

1. #include <p30fxxxx.h>



#include <timer.h>

#include <stdio.h>
_FOSC(CSW_FSCM_OFF & XT PLL4);
_FWDT(WDT_OFF);

#include "LIB_EX05 04 Time.C"
#include "LIB_LCD16x4.C"

#define TRUE 1

© oL N U A BN

int main(void)

10. {

11. char buf[d];

12.

13. Timerl Init();

14.  LCDInit();

1§ #1.CDClesa

16,

17. Timer_Set(10,58,59);

18.

19. LCDPrintxy(1,1,0, "Timer1 Module..");
20. LCDPrintxy(1,2,0, "TIME: ");

A

22. while (TRUE)

23. \{

24, if (dsp)

2, 4

26. if (time_tl.hr <= 9)

27. {

28. sprintf(buf,"0%d:" time_t1.hr);
29, }

30. else

51 {

32. sprintf(buf,"%d:" time_t1.hr);
33, }

34, LCDPrintxy(7,2,0, buf);
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35.
36. if (time_t1.min <= 9)
37. {
38. sprintfibuf,"0%d:",time_t1.min);
39, }
40. else
a1, {
42. sprintf(buf,"%d:",time_t1.min);
43, }
44. LCDPrintxy(10,2,0, buf);
45,
46. if (time_tl.sec <= 9)
47, {
4as. sprintf(buf,"09%d" time_t1.sec);
49, }
50. else
Hil. {
5. sprintflbuf,"%d" time_t1.sec);
b3 }
54, LCDPrintxy(13,2,0, buf);
55%
56. dsps=.0;
57. 1
58. 1}
59,
60. return 0;
6L. }
eazidualanlusung
1.U59%inl 3
muanlig stdio.h tieenldnuiledud sprint) feduaridoyaastvinesanss Tng
yhwhiwasurindoyasiavanse

o o
207NN 6,7
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Indlausn3 LIB_EX05_04 Time miuaumsvhauvadlmues 1 iieldlunisass
w1 Wdlauss LIB_LCD16xdmununsikanssauuluga LCD 16x4 wuumisnys
3.ussiad 11

fhuvsessd bufld] MlunmsifuteyagniSenldanusauiuilaidy sprint)
4.ussviafl 13,14

ﬁm&%ﬂ']'il‘ﬁmulu@alwt,ua% 1 LLasﬁmﬁxamiW\ﬂqu@aLCD 16x4
5ussviadl 17

fvuaanEuTueIAng Tnermuafiian 10:58:59
6.ussViadl 24

fwUs dsp L‘fjuéhLLU?ﬁ’Lﬂum‘:ﬁmum‘saunaﬂunﬁLLamwamaq‘Iu@a LCD witeladlof
luga LCD Uannanasniian asuanaareilaranudsuwiniy Taefuus dsp N
oy 1 lufledundsmessusvadlnues 1 LﬁaLLamma'\Lﬁ%ﬂuﬁa%gnmﬁaﬂwsiﬁmﬁ
78 iesansiwandaiely
7.Us5Vindl 26,36,46

Mdadevly if) msrvdsuiaan mnnateglutag 0 f 9 swFusudsutoya
fiauduansmdautuiiudian “0” Wiluihamidavnandenaritelianse
wamawaluguiuy 10:05:09 WWusu mnnaililfaglutae 0 fa 9 Arsasuiiaudu
andaminiiv
8.UTIInl 34,44,54

wansraraluiluga LCO udulanaian 1alue,und wazduil audisiv

3.2 N15AUAN Module MP3 Taglalusunsuuiiing

aAusaNIABN1IAIUAN Module MP3 Tneldlusunsuluda 3.1 lnefiFlow Chart
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Tnoflusunsuiifeutunnaaeudal
#include <p30fxxxx.h>

#include <uart.h>

#include <timer.h>

#include <stdio.h>
_FOSC(CSW_FSCM_OFF & XT_PLLA);
_FWDT(WDT_OFF);

#include "LIB_EX05 04 Time.C'
#include "LIB_LCD16x2.C"

#define Fcy 4000000.0

. #define BAUD RATE 9600.0

. #define BAUD_RATE_GEN (Fcy/(16.0¥BAUD_RATE))-1

. #define TRUE 1

. void Uartl_Init(void)

g

. unsigned int configUIMODE, configU1STA, BaudRate;
. CloseUART1();

. configUIMODE = UART _EN &

L

@

=

Mﬁﬁumﬁﬁﬂﬂﬁﬂw\;wj
™ <A

47



18.

19
20.
2l
22
23,
24.
2.
26.
ZR
28.
o
30.
2l
32.
42
34.
35.
36.

St
38.

f. UART_IDLE_CON &
i. UART RX_TX &
jii. UART DIS_WAKE &
iv. UART_DIS LOOPBACK &
v. UART_DIS ABAUD &
vi. UART_NO PAR 8BIT &
vii. UART 1STOPBIT;
configU1STA = UART_INT TX_BUF_EMPTY &
i UART_TX_PIN._NORMAL &
ji. UART_INT_RX_CHAR &
ji. 'UART_ADR_DETECT DIS &
iv. UART_RX OVERRUN CLEAR,;
BaudRate = BAUD_RATE_GEN;
OpenUART1(confieU1IMODE, configU1STA, BaudRate);
}
int main(void)
{
char buf(4];
Timerl_Init();
LCDINit();
LCDClrscr();
Timer_Set(0,0,0);
LCDPrintxy(1,1,0, "Timerl Module.."):
LCDPrintxy(1,2,0, "TIME: ");
while (TRUE)
{
if (dsp)
{
if (time_tl.hr <= 9)
{
a. sprintf(buf,"0%d:",time_t1.hr);

else

48
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a. sprintf(buf,"%d:" time_t1.hr);
40. }
41. LCDPrintxy(7,2,0, buf),
42. if (time_tl.min <= 9)
43, {
a. sprintf(buf,"0%d:",time_t1.min);
44. }
45. else
a6. {
a. sprintf(buf,"%d:" time_t1.min);
b. }
47. LCDPrintxy(10,2,0, buf);

48. if (time _tl.sec <= 9)
49, {
a. sprintf(buf,"0%d",time_t1.sec);
50.}
51. else
A {
a. sprintflbuf,"%d",time_t1.sec);
D. 4
53. LCDPrintxy(13,2,0, buf);
54. if(time_t1.hr==0 && time_t1.min==0 && time_t1.sec==>5)
55, {
a. Uartl Init();
b. _TRISDO = 0;
_LATDO = 0;
. WriteUART1(0x02);
WriteUART1(0xA2);

a o

™

56.}
57. if(time_t1.hr==0 && time_t1.min==0 && time_t1.sec==10)
58. {



a. Uartl Init();
b. _TRISDO = 0;
_LATDO = 0;
WriteUART1(0x02);
WriteUART1(0xAQ);

a o

m

59. %
60. dsp = 0;
61.}
62.}
63. return 0;
64. }
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UN 4

NI1INAADILLASHENTIIVNAAD

4.1 UILHALUNITNARD
1. Lﬁamaaun'ﬁﬁwmmaﬂmga MP3 TWanunsaynauauiseaenisle

d’ =Y s d [ a1 YV oo s
2. Wadanavseiunaimuszananananlulasaeulnsaaesinilalndime ety

w3oly
nafinulaMP3 LanTIRaUAMP3 MP3 MP3
(1 la/undi/Aundi) (/i) wuwas | liidunas

00.05.00 X

00.05.30 X
01.00.00 X

01.00.30 X
08.00.00 X
' 08.00.30 X
16.15.00 X

16.15.30 X

o o
A1547 3 uaninsiheuvestuga MP3
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18.00.00

18.00.30

4 o 1
A9 4 LEAINIININUTENIN Keypad LLaziaJQa MP3

msé‘?&mm LIBLAULINAY L'JEI‘TLWﬁ\‘i‘VIQﬂ ﬁ&I"IEJL"M‘}
*00.05.00* savaald? 00.05.00
#00.08.00# 00.08.30 | AasnTsIWLEULWALLIA7 00.08.00
wagngnnaaIal 00.08.30
*01.00.00* faval37 01.00.00
#01.30.30# 01.31.00 | fipsmslilauwasiaan 01.03.30
wazngALwadIan 01.31.00
*08.00.00% savia 37 08.00.00
#08.45.00# 08.45.30 | AasnstvlauLwasan 08.45.00
LLﬁxWEJ‘ﬂLWﬁ\‘IL’Ja’) 08.45.30
*16.00.00% fanal3f 16.00.00
#16.00.00# 16.0030 | #oen1slAiduiwaaaan 16.00.00
LLﬁSﬁQﬂLWﬁ\?L’Jﬁ'\ 16.00.30
*18.00.00* savianli7 18.00.00
#18.00.00# 18.00.30 | AasmslvitauiwadIa 18.00.00 wasvemLwa
1381 18.00.30
Note «x 7 Funsieauiieldlunisianan

“# 7 Jumswaarlunsiananieliiauinwasmusioanis

715799 5 NedaUna1TINUNATLEa1ANITaUNNNYEIRe LCD

1281939 narfildainaeniines
LCD
00.01.00 00.01.13
00.02.00 00.02.17
00.03.00 00.03.12
00.05.00 00.05.17
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00.15.00 00.15.16
00.30.00 00.30.13
00.45.00 00.45.14
01.00.00 01.00.12
05.00.00 05.00.18
08.00.00 08.00.12
12.00.00 12.00.17
15.00.00 15.00.13

' - oA a &
AIAINHNANAIANLAA YU

NaNAany — 1181959

- X100%
12871959
fn0819
AAUAANEIRTIAATY =
1.13 — 1.00X 100%
1.00 y
= 13%

4.2 AJUNANTINARDY
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dll 1 -:E i 73 4 ] e:t
2ONWUUY ImaLuaLfﬁmmna'mmaqmﬂ%'ﬂmwa’iﬁiu@a MP3 v llasmaulnsaiassfiazds
v a PR AT
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wiladie dsPIC30F MPLAB C (dsPIC30F Programming with MPLAB C Compiler)
http://www.silaresearch.com/manual/m_tds055.pdf

http://www.wvshare.com/datasheet/DALLAS PDF/DS1307.PDF
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integrated..

DS1307

64 x 8, Serial, I°C Real-Time Clock

GENERAL DESCRIPTION

The DS1307 serial real-time clock (RTC) is a low-
power, full binary-coded decimal (BCD) clock/calendar
plus 56 bytes of NV SRAM. Address and data are
transferred serially through an 1°C, bidirectional bus.
The clock/calendar provides seconds, minutes, hours,
day, date, month, and year information. The end of
the month date is automatically adjusted for months
with fewer than 31 days, including corrections for leap
year. The clock operates in either the 24-hour or 12-
hour format with AM/PM indicator. The DS1307 has a
built-in power-sense circuit that detects power failures
and automatically switches to the backup supply.
Timekeeping operation continues while the part
operates from the backup supply.

TYPICAL OPERATING CIRCUIT

Vee

FEATURES

= Real-Time Clock (RTC) Counts Seconds,
Minutes, Hours, Date of the Month, Month, Day of
the week, and Year with Leap-Year
Compensation Valid Up to 2100

= 56-Byte, Battery-Backed, General-Purpose RAM

with Unlimited Writes

I°C Serial Interface

Programmable Square-Wave Output Signal

Automatic Power-Fail Detect and Switch Circuitry

Consumes Less than 500nA in Battery-Backup

Mode with Oscillator Running

=  Optional Industrial Temperature Range:
-40°C to +85°C

= Available in 8-Pin Plastic DIP or SO

*  Underwriters Laboratories (UL) Recognized

PIN CONFIGURATIONS

Vee TOP VIEW
_— | CRYSTAL X1 ] V. XIER P~ v, .
7@ v 1 ﬁﬂﬁ X2(I] MSQW/OUT X2 Msaw/ouT]
T v Viar[I M scL N i scL
cc
. A5 S0 GNDI] .:]]]SDA GND[] ;]SDA
i SO (150 mils) PDIP (300 mils)
DS130
SDA \
- BAT ‘
Rey= VG, T
=
ORDERING INFORMATION
PART TEMP RANGE VOLTAGE (V) PIN-PACKAGE TOP MARK*
DS1307+ 0°C to +70°C 5.0 8 PDIP (300 mils) DS1307
DS1307N+ -40°C to +85°C 5.0 8 PDIP (300 mils) DS1307N
DS1307Z+ 0°C to +70°C 5.0 8 SO (150 mils) DS1307
DS1307ZN+ -40°C to +85°C 5.0 8 SO (150 mils) DS1307N
DS1307Z+T&R 0°C to +70°C 5.0 8 SO (150 mils) Tape and Reel DS1307
DS1307ZN+T&R -40°C to +85°C 5.0 8 SO (150 mils) Tape and Reel DS1307N

+Denotes a lead-free/RoHS-compliant package.

*A "+" anywhere on the top mark indicates a lead-free package. An “N” anywhere on the top mark indicates an industrial temperature range

device.

For pricing, delivery, and ordering information, please contact Maxim Direct

at 1-888-629-4642, or visit Maxim’s website at www.maximintegrated.com.
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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative t0 GroUNG ..........coovviiiiiiieiiie e s e -0.5V to +7.0V
Operating Temperature Range (Noncondensing)
COMMENTIAL.cscrvm cvvasons rovvinsassresimamssosssvessssssis v siwessss s 9oy S PP ST 0°C to +70°C
INAUSEFIAL ..ot et a e b e et s e be e e ats -40°C to +85°C
St ey o s = 1Y = = [ o L R T ———— -55°C to +125°C
Soldering Temperature (DIP, 1€8dS) .......ccociiiieiiiiriir it rre s e +260°C for 10 seconds
Soldering Temperature (surface Mount).............ccceeeeevneeennenne Refer to the JPC/JEDEC J-STD-020 Specification.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is
not implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.

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

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Supply Voltage Vee 4.5 5.0 5:5 V
Logic 1 Input V4 sy Vee +0.3 A
Logic 0 Input VL -0.3 +0.8 A
Vgar Battery Voltage VaatT 2.0 3 35 Vv

DC ELECTRICAL CHARACTERISTICS
(Ve = 4.5V to 5.5V; Tx = 0°C to +70°C, T = -40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

Input Leakage (SCL) Iy -1 1 pA
I/O Leakage (SDA, SQW/OUT) lLo -1 1 LA
Logic 0 Output (lo. = 5mA) VoL 0.4 V
Active Supply Current

_(f_SCL i 1UUkHZ) |c‘c,\ .5 mA
Standby Current lces (Note 3) 200 pA
Vear Leakage Current lgaTLrG 5 50 nA
Power-Fail Voltage (Vgar = 3.0V) Ver J21ox J®xf J2Rix |

Vear Vear Vear

DC ELECTRICAL CHARACTERISTICS
(Vee = 0V, Vgar = 3.0V; Tao = 0°C to +70°C, T, = 40°C to +85°C.) (Notes 1, 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vear Current (OSC ON);
SQW/OUT OFF lsaT1 300 500 nA

Vear Current (OSC ON);
SQW/OUT ON (32kHz)

Vgar Data-Retention Current
(Oscillator Off)

WARNING: Negative undershoots below -0.3V while the part is in battery-backed mode may cause loss of data.

Igat2 480 800 nA

[BATDR 10 100 nA
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DS1307 64 x 8, Serial, I°C Real-Time Clock

AC ELECTRICAL CHARACTERISTICS
(Vee = 4.5V to 5.5V; T = 0°C to +70°C, Ta = -40°C to +85°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
SCL Clock Frequency fscL 0 100 kHz
Bus Free Time Between a STOP and t 4.7 s
START Condition BUF: . 5
Hold Time (Repeated) START
Condition ( P ) tHo:sTA (Note 4) 4.0 Hs
LOW Period of SCL Clock tLow 4.7 Hs
HIGH Period of SCL Clock thigh 4.0 1S
Setup Time for a Repeated START
Condition fsusTa e nE
Data Hold Time tho:DAT 0 us
Data Setup Time tsu.DaT (Notes 5, 6) 250 ns
Rise Time of Both SDA and SCL
Signals tr 1000 ns
Fall Time of Both SDA and SCL
Signals te 300 ns
Setup Time for STOP Condition tsu:sTo 4.7 us
CAPACITANCE
(Ta = +25°C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Pin Capacitance (SDA, SCL) Cio 10 pF
Eapamtance Load for Each Bus Co (Note 7) 400 oF
ine
Note 1: All voltages are referenced to ground.
Note 2: Limits at -40°C are guaranteed by design and are not production tested.

Note 3: lces specified with Ve = 5.0V and SDA, SCL = 5.0V.
Note 4: After this period, the first clock pulse is generated.

Note 5: A device must internally provide a hold time of at least 300ns for the SDA signal (referred to the Vi of the SCL
signal) to bridge the undefined region of the falling edge of SCL.

Note 6: The maximum thp.par only has to be met if the device does not stretch the LOW period (t.ow) of the SCL signal.
Note 7: Cs—total capacitance of one bus line in pF.
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TIMING DIAGRAM

o N /K TN N\

ST N\

+—> ] tsusma
) | Lsusto

tiosTa Yaan =
STOP  START — REPEATED
START

SUDAT

thopat

Figure 1. Block Diagram

- SQW/OUT
X1 1Hz/4.096kHz/8.192kHz/32.768kHz MUX/
le > aurrer M
e 3 THz ‘ [ -
C,
X2 - T L‘lvn'.n -
Oscillator |
+ and divider RAM
—> (56 X 8)
v.. —Al8e! CONTROL
ce LOGIC
> POWER
&b CONTROL CLOCK,
CALENDAR,
Vaar e AND CONTROL
+ DS1307 REGISTERS
SCL —t—# SERIALBUS +
INTERFACE |-
AND ADDRESS USER BUFFER
SDA <¢——| REGISTER (7BYTES)
A l
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DS1307 64 x 8, Serial, I°C Real-Time Clock

TYPICAL OPERATING CHARACTERISTICS

(Vee = 6.0V, Ta = +25°C, unless otherwise noted.)

lecs vs. Vee Vgur=3.0V Igar vSs. Vaar Vee =0V

SaW=a2kHz
A /
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DS1307 64 x 8, Serial, I’C Real-Time Clock

PIN 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 (C) of 12.5pF.
X1 is the input to the oscillator and can optionally be connected to an external 32.768kHz
oscillator. The output of the internal oscillator, X2, is floated if an external oscillator is
connected to X1.

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

Backup Supply Input for Any Standard 3V Lithium Cell or Other Energy Source. Battery
voltage must be held between the minimum and maximum limits for proper operation.
Diodes in series between the battery and the Vgar pin may prevent proper operation. If a
backup supply is not required, Vgar must be grounded. The nominal power-fail trip point
g Viar (Ver) 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 48mAh 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/qafinfo/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. The pullup voltage can be

up to 5.5V regardless of the voltage on Vcc.

Serial Clock Input. SCL is the clock input for the I°C interface and is used to synchronize
6 SCL data movement on the serial interface. The pullup voltage can be up to 5.5V regardless of
the voltage on Vce.

Square Wave/Output Driver. When enabled, the SQWE bit set to 1, the SQW/OUT pin
outputs one of four square-wave frequencies (1Hz, 4kHz, 8kHz, 32kHz). The SQW/OUT
7 SQW/OUT | pin is open drain and requires an external pullup resistor. SQW/OUT operates with either
Ve or Vear applied. The pullup voltage can be up to 5.5V regardless of the voltage on
Vee. If not used, this pin can be left floating.

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 VCC

DETAILED DESCRIPTION

The DS1307 is a low-power clock/calendar with 56 bytes of battery-backed SRAM. The clock/calendar provides
seconds, minutes, hours, day, date, month, and year information. The date at the end of the month is automatically
adjusted for months with fewer than 31 days, including corrections for leap year. The DS1307 operates as a slave
device on the 1°C bus. Access is obtained by implementing a START condition and providing a device identification
code followed by a register address. Subsequent registers can be accessed sequentially until a STOP condition is
executed. When V¢ falls below 1.25 x Vgar, the device terminates an access in progress and resets the device
address counter. Inputs to the device will not be recognized at this time to prevent erroneous data from being
written to the device from an out-of-tolerance system. When V¢ falls below Vgar, the device switches into a low-
current battery-backup mode. Upon power-up, the device switches from battery to Vec when Ve is greater than
Vear +0.2V and recognizes inputs when V¢ is greater than 1.25 x Vgar. The block diagram in Figure 1 shows the
main elements of the serial RTC.
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OSCILLATOR CIRCUIT

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

CLOCK ACCURACY

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

Table 1. Crystal Specifications*

PARAMETER SYMBOL MIN TYP MAX UNITS
Nominal Frequency fo 32.768 kHz
Series Resistance ESR 45 kO
Load Capacitance C. 12.5 pF

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

Figure 2. Recommended Layout for Crystal

LOCAL GROUND PLANE (LAYER 2)

|
|
: CRYSTAL
|

[
GND |

R | e

NOTE: AVOID ROUTING SIGNAL LINES IN THE CROSSHATCHED
AREA (UPPER LEFT QUADRANT) OF THE PACKAGE UNLESS
THERE IS A GROUND PLANE BETWEEN THE SIGNAL LINE AND THE
DEVICE PACKAGE.

RTC AND RAM ADDRESS MAP

Table 2 shows the address map for the DS1307 RTC and RAM registers. The RTC registers are located in address
locations 00h to 07h. The RAM registers are located in address locations 08h to 3Fh. During a multibyte access,
when the address pointer reaches 3Fh, the end of RAM space, it wraps around to location 00h, the beginning of
the clock space.
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CLOCK AND CALENDAR

The time and calendar information is obtained by reading the appropriate register bytes. Table 2 shows the RTC
registers. The time and calendar are set or initialized by writing the appropriate register bytes. The contents of the
time and calendar registers are in the BCD format. The day-of-week register increments at midnight. Values that
correspond to the day of week are user-defined but must be sequential (i.e., if 1 equals Sunday, then 2 equals
Monday, and so on.) lllogical time and date entries result in undefined operation. Bit 7 of Register 0 is the clock halt
(CH) bit. When this bit is set to 1, the oscillator is disabled. When cleared to 0, the oscillator is enabled. On first
application of power to the device the time and date registers are typically reset to 01/01/00 01 00:00:00
(MM/DD/YY DOW HH:MM:SS). The CH bit in the seconds register will be set to a 1. The clock can be halted
whenever the timekeeping functions are not required, which minimizes current (lgator).

The DS1307 can be run in either 12-hour or 24-hour mode. Bit 6 of the hours register is defined as the 12-hour or
24-hour mode-select bit. When high, the 12-hour mode is selected. In the 12-hour mode, bit 5 is the AM/PM bit with
logic high being PM. In the 24-hour mode, bit 5 is the second 10-hour bit (20 to 23 hours). The hours value must be
re-entered whenever the 12/24-hour mode bit is changed.

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

Table 2. Timekeeper Registers

ADDRESS | BIT7 | BIT6 | BIT5 | BIT4 | BIT3 [ BIT2 [ BIT1 | BITO | FUNCTION | RANGE
00h CH 10 Seconds Seconds Seconds 00-59
01h 0 10 Minutes Minutes Minutes 00-59

10
12 1-12
02h 0 fodiy &18 Hours Hours +AM/PM
24 PM/ Hour 00-23
AM
03h 0 0 0 0 Wa DAY Day 01-07
04h 0 0 10 Date Date Date 01-31
10
05h 0 0 0 e Month Month 01-12
06h 10 Year Year Year 00-99
07h OUT | NN [0 O, | SOIFE g D 0 S—R$1 | RSQ Control —
RAM
08h-3Fh it 00h—FFh

0 = Always reads back as 0.
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CONTROL REGISTER
The DS1307 control register is used to control the operation of the SQW/QUT pin.

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

Bit 7: Output Control (OUT). This bit controls the output level of the SQW/OUT pin when the square-wave output
is disabled. If SQWE = 0, the logic level on the SQW/OUT pin is 1 if OUT = 1 and is 0 if OUT = 0. On initial
application of power to the device, this bit is typically set to a 0.

Bit 4: Square-Wave Enable (SQWE). This bit, when set to logic 1, enables the oscillator output. The frequency of
the square-wave output depends upon the value of the RS0 and RS1 bits. With the square-wave output set to 1Hz,
the clock registers update on the falling edge of the square wave. On initial application of power to the device, this
bit is typically set to a 0.

Bits 1 and 0: Rate Select (RS[1:0]). These bits control the frequency of the square-wave output when the square-
wave output has been enabled. The following table lists the square-wave frequencies that can be selected with the
RS bits. Oninitial application of power to the device, these bits are typically set to a 1.

RS1 RS0 SQW/OUT OUTPUT SQWE ouT
0 0 1Hz 1 X
0 1 4.096kHz 1 X
1 0 8.192kHz 1 X
1 1 32.768kHz 1 X
X X 0 0 0
X X 1 0 1
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I’C DATA BUS

The DS1307 supports the “C protocol. A device that sends data onto the bus is defined as a transmitter and a
device receiving data as a receiver. The device that controls the message is called a master. The devices that are
controlled by the master are referred to as slaves. The bus must be controlled by a master device that generates
the serial clock (SCL), controls the bus access, and generates the START and STOP conditions. The DS1307
operates as a slave on the I°C bus.

Figures 3, 4, and 5 detail how data is transferred on the I1°C bus.

* Data transfer can 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.

Accordingly, 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
dewce 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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Figure 3. Data Transfer on I°C Serial Bus
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Depending upon the state of the R/W bit, two types of data transfer are possible:

1

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.
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The DS1307 can operate in the following two modes:

1:

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

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

Figure 4. Data Write—Slave Receiver Mode

<Slave Address>

<RW>

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

S | tot000 [0 [ A] 3000000 | AJ 300000KXK | A] XOGMKXK | Al... [ 00000XX | A[P]

S - Start

A - Acknowledge (ACK)

P - Stop

[7] Master to stave

DATA TRANSFERRED

[ stave to master (X+1 BYTES + ACKNOWLEDGE)

Figure 5. Data Read—Slave Transmitter Mode

<Slave Address>

A
z
¥ <Data(n)> <Data(n+1)> <Data(n+2)> <Data(n+X)>

|5 ] 1101000 | 1] A] x0000000 [ A] X000000X [A] X30000KX [A] .| 3000000 [A] P

S - Start

A - Acknowledge (ACK) [] Mastertoslave DATA TRANSFERRED
P - Stop (X+1 BYTES + ACKNOWLEDGE); NOTE: LAST DATA BYTE IS
A - Not Acknowledge (NACK) D Slave to master FOLLOWED BY A NOT ACKNOWLEDGE (A) SIGNAL)

12 of 14



DS1307 64 x 8, Serial, I’C Real-Time Clock

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

<Slave Address> ¥

2
x
<Word Address (n)>

<Slave Address> ¥

2
[+4

|| 1101000 | 0| A| 3000000 | A[Sr[ 1101000

1}K}-‘

<Data(n)>

<Data(n+1)> <Data(n+2)>

<Data(n+X)>

l-q XXXXXXXX | A 30000000 [ A] 5000000 [A]...| xxxxxxxx [A] P

S - Start
Sr - Repeated Start

P - Stop

A - Acknowledge (ACK)

A - Not Acknowledge (NACK)

D Master to slave

D Slave to master

DATA TRANSFERRED
(X+1 BYTES + ACKNOWLEDGE), NOTE: LAST DATA BYTE IS
FOLLOWED BY A NOT ACKNOWLEDGE (A) SIGNAL)

PACKAGE INFORMATION

For the latest package outline information and land patterns, go to www.maxim-ic.com/packages.
PACKAGE TYPE PACKAGE CODE DOCUMENT NO.

8 PDIP — 21-0043

8 SO - 21-0041
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REVISION HISTORY

REVISION PAGES
DATE DESCRIFTION CHANGED
Moved the Typical Operating Circuit and Pin Configurations to first page. 1

Removed the leaded part numbers from the Ordering Information table.

1
Added an open-drain transistor to SQW/OUT in the block diagram (Figure 1). 4
Added the pullup valtage range for SDA, SCL, and SQW/OUT to the Pin 6
Description table and noted that SQW/OUT can be left open if not used.
100208 Added default time and date values on first application of power to the Clock

and Calendar section and deleted the note that initial power-on state is not 8
defined.
Added default on initial application of power to bit info in the Control Register 9
section.
Updated the Package Information section to reflect new package outline 13

drawing numbers.
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Embedded Audio Player Module
TDS055 MP3 Module

I .Features

>Power supply DC 5V to DC 9V

>Dimension 50mm*30mm

>Support mp3 audio format

>Stereo audio output with good sound quality

>Memory type SD card (32Mb to 1Gb)

>File System FAT16

>For simple application,

> Means of communication : RS232

>9600bit/s 1 start bit+ 8 data bit+1 end bit None verify (TTL level)
>Play mp3 files in “SONG” folder in SD card once give module power .

>External MCU control volume and play exact files in the “ADVERT” folders.

1l .Product picture

[II.Applications
a. Public place announcement system
b. Entertainment device sound sources
c.Tourism guide device
d.High class gift and toys.
e.Announcer,alarm,adverting, background music systems
f. Selfservice audio navigation system in dining room, hotel,bank...
g.And other products need high quality and long duration sound.

IV.Pins descriptions
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Pins Desriptions

5V Power positive DC5V to DCOV

ov GND

R R audio output

L L audio output

Sta Playing indicator (Low level normally , when playing it is High Level)
RXD Serial interface receive pin (TTL level)
TXD Serial interface transmit pin(TTL level)

V.Communication format

ltem | Function | ByteA | BY® | ByteC Byte D ByteE | ByteF | ByteG
1 Play song 02H AOH - - - - -
2 Pause song 02H A1H - - 9 - N
3 Stop song 02H A2H - £ - A -
4 Next song 02H A3H - - - - =
Previous
5 song 02H Ad4H - Y b . -
Volume
6 skl 03H A5H | Volume(0-8) - - - -
Folder name Folder File name | File name | File name
# ik & oy sS W tens name digits digits tens hundreds
8 Pause ad. 02H ATH - - o ks .
Continue
9 ad 02H A8H = A = - -
10 Stop ad. 02H A9H - e a - .

1.Play song (02H/AOH)

Note: In pause or stop state ,send these codes will make it into playing state ..
Byte A: 02H

Byte B :AOH

Receive:

Receive correctly and return: ‘ok’

2. Pause song (02H/A1TH)
Note: In playing state, send these codes will make it into pause state.
Byte A: 02H

Byte B :A1H
Receive:
Receive correctly and return; ‘ok’

3. Stop song (02H/A2H)

Note: In playing state, send these codes will make it into stop state.
Byte A: 02H

Byte B :A2H

Receive:
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Receive correctly and return: ‘ok’

4. Stop song (02H/A3H)
Note: In playing ,pause or stop state, send these codes will make it into next song.
Byte A: 02H

Byte B :A3H
Receive:
Receive correctly and return: ‘ok’

5. Stop song (02H/A4H)
Note: In playing ,pause or stop state, send these codes will make it into previous song.
Byte A: 02H

Byte B :A4H
Receive:

Receive correctly and return: ‘ok’

6. Volume control (02H/A5H)
Note: For volume adjustment
Byte A: 03H

Byte B :A5H

Byte C: Volume level (0 — 8)
Receive:

Receive correctly and return: ‘ok’

7.Play ad(07H/ABH/)

Note: Play advertisement

Byte A: 07H

Byte B:A6H

Byte C:Folder name tens (ASCII value)
Byte D:Folder name digits(ASCII value)
Byte E: File name hundreds (ASCII value)
Byte F: File name tens(ASCII value)

Byte G : File name digits (ASCII value)
Receive correctly and return: ‘ok’

8.Pause ad (02H/A7H)

Note:ln advertisement playing state, send these codes to pause the it .
Byte A: 02H

Byte B: A7TH

Receive correctly and return: ‘ok’

9.Pause ad (02H/A7H)

Note:In advertisement pause state, send these codes to continute it .
Byte A: 02H

Byte B: A8H

Receive correctly and return: ‘ok’

10.Stop ad (02H/A9H)

Note:In advertisement pause state, send these codes to continute it .
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Byte A: 02H
Byte B: ASH
Receive correctly and return: ‘ok’

VI. RS232 Serial Interface Test
1. Setup a Max232 circuit as follow schematic

R | T T
a=d
‘ o 104 = :
£2 U4 AN v L es +aN
| H ' ,1 — 1+ 8 V+ 2 j 1 VCC
Pc [ 104 | 3 > A 104
| 27 e =
H - ,' ! H .\‘!- 0 : | i S_O5 5
PN MEMB Al = =S 61 O N am s
BTN EL R ¥ s AVMALEL A -—1H
Ot+——1f 33— T20UT TN 1O LLTL Ry
O— ; ELO 220 ‘ e b\ |
T s /1 R2IN R2 OUT — RXD
O_D___-t REpH0 N g OUT a5 :
HE 1] Ak T1 NVA-——
C""——f i N BRI e AR YR YA AN RIS GND
" T 5 =

2. Format the SD card to "FAT" (not FAT32),then new “SONG” folder and ADVER folders.

ADVERT folders’ name should b ADVERT01,ADVERT02,ADVERTO3,.....ADVERT99 , 99 folders maximum.
And mp3 files in each ADVERT folder should be 001.mp3 ,002.mp3,003.mp3 .......999.mp3 ,

999 mp3 files in each folder maximum.

Folders in SD card

SONG ADVERTO1 ADVERT02

ADVERTO3 | apvERTO4 ADVERTOS
£ M,

ADVERTOG ADVERTOT i ADVERTOS

MP3 files in SONG folder



MBI  TENDA ELECTRONICS LIMITED  wtendaclectorios.com

big big world. mp3 my lowve.mp3

M,

L%

}y

yesterday once love .mp3
more. mp3

B

MP3 files in ADVERT folders

001. mp3 002. mp3
t&%?},] ::mi;l J
005. mp3 006. mp3

seasons in the

sun, mp3

my heart will go on

mp3

say you say me.mp3

take me to your
heart .mp3
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3. Connect computer to Max232 circuit and module , open the SSCOM 3.2 or other serial interface assistant

software download from Internet

Click “Send Hex”

ysten of FA

The Size is 968M

Play_song

Upenfile’jl"ilelim Sendhle i SaveDatai Cloa.r !f“ HexData}
i

ComHum IEDHI 1 @ Clo:eCom ! Help § ! ;l

‘Baud.F.a SEUU v ’rﬂ DTH r’ HTS l

DataBi{8 |l [ Send eve !1000 ms/Time

StopBi{l v| ¥ SendEX T SendMes

 VerifyllNone v Data input: ‘

FlowCugNune __:“i E‘

www. meuS1, con 510 R:5¢  |COMI opened 9600bps 8 I (CTS=0 DSR-0 RLSD=D

Control Examples
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OpenFile ']Fil elm

ComHumlCUHl - @ c1oser:omi Help_ i

SendPile | SaveDats | Clesr

[Baud'.&a 9500 vi

e e e

~ DTR I~ RTS

\DataBi{8 -

EStOpBi‘ 1

{
|7 Send ewe 31000 m_s.r‘Tima!
W SendiEx [ Sendiew

)
E'Veri fylNone ~
v

Data input: sl
FlowCojNone v {02 AD l
wew.meuS1.com 12 R:25 COML opened 9800bps 8 1 |CTS=0 DSR=0 RLSD=0 .

Send : 02 A1 to plause song.

Pla;_song

ok

OpenFile ﬁl’iléﬂm SendFile 1 SaveData 1 Clear ;fu HexData
ComHum ’CDHI ! @ CloseCom! Help i _EXT
BaudRa]9500 I~ DTR I~ RTS

DataBi{8 [~ Send ewve jIUUU ms#Time

StopBiil v ¥ SendHEX [ Sendiow

VerifyliNone | Data input:

FlowCoiMone v 102 Al

ww. meuS1. com 514 _ BZ8  [cOM1 opened 9600bps 8 1 [CTS=D DSRe0 RISD=0 |
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ok

End_song
Play_song

End_song

maégi;;ile j iFilele

SendFile | SaveData| Clear [I™ HexData

Conlfum [COM1 | @ CloseCom|  Halp | EXT
BaudRa{3600 ~|{ [T DTR ™ RTS oo B

‘DataBi{8 X r“ Send eve 1000 ms/Time

| StopBiil v|| ¥ SendHEX T Seudiews

%j"a"eri fylNone | Data input: Y
[FlowCoyNone v [/j02 42

www, neuS1. com 514 . R39 [COMI opened 8600bps 8 1 CTS=0 DSR=0 RLSD=0

Send : 02 A3 to Play Next song.

ok

End_song
Play_song
ok

End_song

Play_ song

OpenFile i;FileNm

Sendl‘filgi Sachata! Clear ;r HexData

ComMun [COM1 v | @ CloseCon|  Help | EXT
BaudRe{9600 ~| I~ DTR I~ RTS

DataBi48 i [ Send eve I1GBU ms/Time

StopBidl | W SendtEx T Zenidtlow

VerifylMone | Data input:

FlewCogNone v ||[02 43

waw. meuS1. com [S:6 - Ris4 COM! opened 9500bps & 1 |CTS=0 DSR=0 RLSD=0

7
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ok
End_song
Play_ song
ok
End_song
ok

Play song
ok
End_song
fPlay song

Clpenl'il&.HFileHm SendFile | S.avenaiai Clear ﬂu HexData
Comtiun [cOM1 v | @ CloseCon | Help | EXT
 BaudRa{3500 _~| [T DTR [~ RTS

' DataBi{8 1 [ Send eve ;TE‘IBU ms/Time

StopBiil - l ~ Senai®X T SendNew

VerifylNone " Data input:

FlowCon None ~j ’02 Ad :
{www. meuS1. con [5:8 R:79 COM1 opened 9500bps 6 1 [CTS=0 DSR=0 RLSD=0 ,

Send: 03 A5 00 for minimum volume (mute)

ok
End_song
Play_song
ok
End_song
ok
#Play_song
ok
End_song
Play song
ok

ok

Ell;:;filejgrumm — setizel Sevdinta] Sie T HexData |
[com™ ~] @ CloseCon|  Help |

| BaudRa{3600 _~| I™ DTR ™ RTS
DataBi{8 et F’r" Send eve 11800 ms/Time
StopBiil v| W SendHEX [ Sendhew

b

Com¥um

VerifylNone 1 Data input:
FlowCojNone v | [03 AS 00

fww..'mum.com |s:17 R8T COM! opened 9500bps 8 1 [CTS=0 DSR=0 RLSD=0

9
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Send: 03 A5 00 for maximum volume , volume can be adjustable from 00 ,01,02,.....08 for SONG or
ADVERT

; Optnr:lle“hleﬂm Slndl"ilei Sl!r:;nata i Clear ir' HexData
| ComHum ;CUMI '3 @ CloseCom | Help i EXT g

[~ DTR [~ RTS

‘BaudRa]3600

-
‘DataBi{8 v [ Send sve [1000  ms/Time
|StopBidl > | ¥ SendMEX [ Gendtion
%Veri'f}'] None | Data input: et AR,
FlowCosNone | |03 A5 08
‘www. mcuS1. com §5723, iR:BS iCUHl opened 9600bps 8 1 gl:TS=I:_I, DSE=0 RLSD=0 |

Send :07 A6 30 31 30 30 31 to play ad. (001.mp3 in ADVERTO01)

End_adwvert
Play_adwert

| BpenFile“FilgHm SendFile | SaveData | Clear [ HexData
CnmNumiCUMl 1'3 @ CloseCon | Help | EXT I

'BaudRaq 9600 I~ DTR I~ RIS |
DatsBi{8 ™ Send eve {1000 me’Timé_é

2
-

StopBiil || ¥ SendMEX 1™ Sendiiow ;
3k |
v

Data input:

Veri fy] None s d
FlowCojNone v |07 A 30 31 30 30 31 II
{www. meuS1. com S:7 R:29 COM1 opened 9800bps & 1 CTS=0 DSR=0 RLSD=0

10
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OpenFile ”Fileﬂm SendFile | SaveData | Clear [I™ HexData
Conbiun [COM v | @ CloseCon|  Help |
‘BaudRa{9600 _~| 7 DTR [~ RTS
%Dataﬁi 8 * 1 [ Send eve i1UUU ms/Time
‘StopBi{l | ¥ SendiEY [ Dendhlaw
\Verify]None | Data input: %
| FlowCoyNone v |07 46 30 31 30 30 32 il
www.meuS1.com 514 R:58 ~ [CON1 opened 9800bps 8 1 CTS=0 DSR=0 RLSD=0 .

Send :07 A6 30 31 30 30 36 to play ad. (006.mp3 in ADVERT01)

End_advert

Play_adwvert

ok

End_adwvert

FPlay_ adwert

OpenFile |[Filelin SendFile | SaveData | Clear |I™ HexData
Comifum [COML v | @@ Clos-eComi Help | EXT
BaudRa{9600 ~| I DTR I~ RTS

DataBi{8 * 1 [ Send eve ;1000 ms/Time

StopBiil || ¥ SendtEX 7 Sendhisw

VerifylNone +| Data input: o oEND ]

FlowCojNone ]! |07 AB 30 31 30 30 36 §
wiw. meuS1, con [S:21 R:87 COMI_opened 9800bps 8 1 [CTS=0 ISR=0 RISD=0 |

11
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End_advert
Play_adwert
ok
End_adwvert
Play adwert
ok
End_advert
Play advert
ok
HEnd__sdvert
Play_adwert

DpanFileﬂP;leNm SendFile | SevaDeta [) Clesr [ ‘HexDuta |

ComHum gCUHi i @ CloseCom! Help i ~EXT |

deh {3600 ~| I DTR I”_RTS

‘DataBi{8 ™ Send eve [1000  ms/Time

‘StopBi{l W SendiEx [ Seodilen
Data input:

: Yerify] None :
| FlowCos None {07 45303230 30 31 fl

51'4114

{www. ncuS1. com $:28 R:116 COM1 opened 9500bps 8 1 CTS=0 DSR=0 RLSD=D |

Send :07 A6 30 32 30 30 32 to play ad. (002.mp3 in ADVERT02)

Play_advert

Upenl'ileﬁl’ileﬂm SendFile | SaveData| Clear [ HexData
ComHumiCUMl 3 @ Closeﬂoma Help i EXT
BaudRa SBDU [” DTR [ RTS

;Data.Bi 8 I™ Send eve I1UUU ms/Time

v
istopﬁi 1 v W SendtEX [ Sendiaw
é\l’erify] None +| Data input: kWU
FlowCoiNone | |07 a63032303032

ww. meuS1. con S:35 R:145 COMI opened 9600bps 6 1 (CTS=0 DSR=0 RLSD=0

12
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DpenFile”File}fm SendFile | SaveData | Clear | HexData i

Contfun Icom } @ CloseCom|  Help | EXT ﬁ}

Baud.Ra ssuu ~{ 7 DTR [~ RTS

DataBi48 i r Send eve i]ﬂ[}lﬂ mszime%

StopBiil v ¥ SendtEX [ Sendlen E

VerifyllMone w| Data input: | 3

FlowCojNone v |07 A6303230 3033 E
winw, meuS1. com |S:42 - RiIT4 [COM1 opened 9600bps 8 1 |CTS=0 DSR=0 RLSD=D 4

Send :02 A7 to pause ad.

Play_advert o
ok i
End_advert
Play advert
ok
End_adwert
Play_ adwert
ok
{End_advert
Play_advert
ok
End_advert
Play_adwert
ok
End_adwvert
Play_advert
ok

g
UpenF'ile“FileHm SendFile | SaveData | Clear ™ HexData }g

EComKum{CDHl -~ @ CloseCon | _ Help | BT |

Baua.Ra. 9600 ﬁ I~ DTR ™ RTS

v ™ Send eve inU rnsf‘Tlmef: g
StopBijl v ¥ Senanmx I~ Sendiiew |

b 1

-

Verifyl| None Data input: . SEND 1 |
' FlowCof Mone §02 AT |

44 IR:178 COMI opened 9600bps & 1 (CTS=0 DSR=0 RLSD=0

v

www. meuS1. com |

13
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End_advert
Play advert
ok
End_adwert
Play_advert

Play advert
ok

o |
End_advert ] J
ok

|

_Bpenl"ile”l’ilel{m SendFile | Swellataj Clear i}w HexData

|
;CUH 'i @ CloseComf Help i EXT !
I~ RTS 5 7o\ cn

DataBi 8 r‘ Send eve |1UUU ms/Timei
StopBi{il 7 senaiEy ™ Seadhiew !

b

W 1
\VerifylMone v} Data input: | SEND ] Lm
FlowCoyNone x| j02 48 |

l
ww, mewS1. con |S:92 R:182 [COMI opened 9500bps 8 1 [CTS=Q DSR-0 RISD=0

Send :02 A9 to stop ad.

OperFile | [Filelin SendFile | SaveData | Clear |~ HexData
Conlum [COMI v | @ CloseCom|  Help | EXT

i
{DataBi{8 > [ Send eve i'llJUU ms/ Time
[StopBi q v W SendHEX | Sendiew

Eh’erify'] Nohe Data input:

EFluwCo: None - gUZ A9

www. meuS1. con 523 R:33 COM! opened 9500bps 8 1 (CTS=0 DSE=0 RLSD=0
e

14
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V. Versions
Date Version Description
25" Jan.,2007 V1.0 Chinese Original version
14" Jun.,2008 V1.1 English version
1% Oct.,2009 V1.2 English Revised version

Vl.Contact information

Tenda Electronics Limited
Add: No.15 Street,Guang Cong North Road, Taiping Economic and Technological

Development Zone,Guangzhou,China
Contact Person : Mr Keith / Miss Lynn / Miss Lisa
Tel: 86-20-22100510 Fax:86-20-37921106

Email:tendaelectronic@gmail.com  web:www.tendaelectronics.com

15
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VISHAY

LCD-016M004B

Vishay

16 x 4 Character LCD

Ly ey FEATURES
= « 5 x 8 dots includes cursor
‘ = Built - in controller (KS 0066 or Equivalent)
= + 5V power supply (Also available for + 3V)
‘ = 1/16 duty cycle
= B/L to be driven by pin 1, pin 2, or pin 15, pin 16 or A and K
Q + N.V. optional for + 3V power supply
MECHANICAL DATA ABSOLUTE MAXIMUM RATING
ITEM STANDARD VALUE UNIT ITEM SYMBOL STANDARD VALUE UNIT
Module Dimension 70.6 X 60.0 mm MIN. | TYP. | MAX.
Viewing Area 60.0 x 32.6 mm Power Supply | VDD-VSS -0.3 - 7.0
Mounting Hole 65.6 x 50.0 mm Input Voltage VI -0.3 - VDD
Character Size 2,95 x 4.75 mm NOTE: VSS = 0 Volt, VDD = 5.0 Volt
ELECTRICAL SPECIFICATIONS
ITEM SYMBOL CONDITION STANDARD VALUE UNIT
MIN. TYP. MAX.
Input Voltage VDD VDD = + 5V 4.7 5.0 53 Vv
VDD = + 3V 2.7 3.0 5.3 \')
Supply Current IDD VDD = + 5V - 1.65 - mA
-20°C 5.0 54 5.7
Recommended LC Driving VDD - Vo 0°C 4.6 4.8 5.2 \
Voltage for Normal Temp. 25°C 4.1 4.5 4.7
Version Module 50°C 3.9 4.2 4.5
70°C 3.7 3.9 4.3
EL Power Supply Current IEL Vel = 110VAC; 400Hz - - 5.0 mA
DISPLAY CHARACTER ADDRESS CODE:
Display Positon 4 5 3 4 5 & 7 8 9 10 11 12 18 14 15 16
DD RAM Address 00 01 OF
DD RAM Address 40 49 4F
DD RAM Address 10 11 1F
DD RAM Address 50 51 5F
Document Number: 37266 For Technical Questions, Contact: Displays@Vishay.com www.vishay.com
Revision 01-Oct-02 45



LCD-016M004B

g
VISHAY

Vishay 16 x 4 Character LCD
PIN NUMBER SYMBOL FUNCTION
1 Vss GND
2 Vdd +3Vor+ 5V
3 Vo Contrast Adjustment
4 RS H/L Register Select Signal
5 RIW H/L Read/Write Signal
6 E H —L Enable Signal
7 DBO H/L Data Bus Line
8 DB1 H/L Data Bus Line
9 DB2 H/L Data Bus Line
10 DB3 H/L Data Bus Line
11 DB4 H/L Data Bus Line
12 DB5 H/L Data Bus Line
13 DBs6 H/L Data Bus Line
14 DB7 H/L Data Bus Line
15 AlNee + 4.2V for LED (RA = 0Q2)/Negative Voltage Output
16 K Power Supply for B/L (0V)
DIMENSIONS in millimeters
P2.54*1538.1 16.3
20-91.0 1.0 i
ol q| 9 = in = 20 2.5 3.9
= I TN i 295
16 1
= 0.55
0.05
[ [
4-03.0 PTH
4-04.0 PAD |
L
] B o
HEEEE >l
EEEERY g
T DOT SIZE
S . SCALE 5/1
=)
! 1.0 U
Al =l ol 56.20 (AA) 7.2
7| 5| w!
60.00 (VA) 53
65.6 25
70.6 * 0.3
www.vishay.com For Technical Questions, Contact: Displays@Vishay.com Document Number: 37266
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This datasheet has been download from:

www.datasheetcatalog.com

Datasheets for electronics components.





