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LAMPIRAN C
PROGRAM PADA PENGONTROL MIKRO
ATMEGA16



PROGRAM READ

/*****************************************************

This program was produced by the

CodeWizardAVR V1.25.3 Standard

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l.
http://www.hpinfotech.com

Project :

Version:

Date :3/22/2011
Author : AN LIE
Company :

Comments:

Chip type : ATmegal6
Program type : Application
Clock frequency  : 11.059200 MHz
Memory model : Small

External SRAM size : 0

Data Stack size  : 256

*****************************************************/

#include <megal6.h>
#include <delay.h>
#include <math.h>
#include <stdio.h>

unsigned long int

FATtype,SectorCluster,BootSector,RootDir,FATregion,DataRegion,SectorPoint, SectorStart, FATemp, Total S
ector;

unsigned int FATsector, BytePoint;

unsigned char g[128];//,b[32],¢[32],d[32],€[32] ,f[32];

unsigned char eg[512];

bit i2ced;

unsigned char lastmo;

//'12C Bus functions

#asm
.equ __i2c_port=0x15 ;PORTC
.equ __sda bit=0
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.equ __scl_hit=1
#endasm

#include <i2c.h>

#define RXB8 1
#define TXB8 0
#define UPE 2
#defineOVR 3
#define FE 4
#define UDRE 5
#defineRXC 7

#define FRAMING_ERROR (1<<FE)

#define PARITY_ERROR (1<<UPE)

#define DATA_OVERRUN (1<<OVR)

#define DATA_REGISTER_EMPTY (1<<UDRE)
#define RX_COMPLETE (1<<RXC)

/Il USART Receiver buffer
#define RX_BUFFER_SIZE 8
char rx_bufferfRX_BUFFER_SIZE];

#if RX_BUFFER_SIZE<256

unsigned char rx_wr_index,rx_rd_index,rx_counte;
#else

unsigned int rx_wr_index,rx_rd_index,rx_counter;
#endif

/I Thisflag is set on USART Receiver buffer overflow
bit rx_buffer_overflow;

/I USART Receiver interrupt service routine

interrupt [USART_RXC] void usart_rx_isr(void)

{

char status,data;

status=UCSRA,;

data=UDR,;

if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
{
rx_buffer[rx_wr_index]=data;
if (++rx_wr_index == RX_BUFFER_SIZE) rx_wr_index=0;
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if (++rx_counter == RX_BUFFER_SIZE)
{
rx_counter=0;
rx_buffer_overflow=1;
h
b
}
#ifndef DEBUG_TERMINAL_10_
/I Get a character from the USART Receiver buffer
#define_ALTERNATE_GETCHAR_
#pragma used+
char getchar(void)
{
char data;
while (rx_counter==0);
data=rx_buffer[rx_rd_index];
if (++rx_rd_index == RX_BUFFER_SIZE) rx_rd_index=0;
#asm("cli")
--rx_counter;
#asm("sel")
return data;
}
#pragma used-
#endif

/I USART Transmitter buffer
#define TX_BUFFER_SIZE 8
char tx_buffer[TX_BUFFER_SIZE];

#if TX_BUFFER_SIZE<256

unsigned char tx_wr_index,tx_rd_index,tx_counter;
#else

unsigned int tx_wr_index,tx_rd_index,tx_counter;
#endif

/I USART Transmitter interrupt service routine
interrupt [USART_TXC] void usart_tx_isr(void)
{

if (tx_counter)

{

--tx_counter;
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UDR=tx_buffer[tx_rd_index];
if (++tx_rd_index == TX_BUFFER_SIZE) tx_rd_index=0;
b

}

#ifndef DEBUG_TERMINAL_10_

/I Write a character to the USART Transmitter buffer

#define ALTERNATE_PUTCHAR_

#pragma used+

void putchar(char c)

{

while (tx_counter == TX_BUFFER_SIZE);

#asm("cli")

if (tx_counter || (UCSRA & DATA_REGISTER_EMPTY)==0))
{
tx_buffer[tx_wr_index]=c;
if (++tx_wr_index == TX_BUFFER_SIZE) tx_wr_index=0;
++tX_counter;
}

else
UDR=c;

#asm("sel")

}

#pragma used-

#endif

[/ Standard Input/Output functions
#include <stdio.h>

/I SPI functions
#include <spi.h>

I/ Declare your global variables here
#define card PINB.2

#define wprotect PINB.3

#define cs PORTB.4

void delayer(void)
{
delay_us(100);
}
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void i2cstart(void)

{
unsigned char imulti;
delayer();
i2ced=0;
if (lastmo==0x38)
{
TWCR=0x04;//80; lIstop
}
TWCR=0xA4; [Istart
imulti=0;
while(!(TWCRS: 0x80))
{
imulti++;
delayer();
if (TWSR==0)]|((imulti>5)& & (TWSR==0xF8)))
{
TWCR=0x04,//80; IIstop
TWCR=0xA4, [Istart
imulti=0;
}
}
if (TWSR==0x08)||(TWSR==0x10))
{
i2ced=1;
}
}

void i2cwbyte(unsigned char wh)

{
unsigned char imulti;
delayer();
if (i2ced==1)
{
TWDR=wb;
TWCR=0x84; //send
imulti=0;
while(!(TWCR& 0x80))
{
imulti++;
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delayer();
if (TWSR==0)||((imulti>5)& & (TWSR==0xF8)))
{
i2ced=0;
break;
}
}
if (TWSR==0)||(TWSR==0x20)||(TWSR==0x30)||(TWSR==0x38)||(TWSR==0x48)) i2ced=0;
lastmo=TWSR,;
if (TWSR==0x0)||(TWSR==0x38)||(TWSR==0xF8))
{
TWCR=0x04;//80;
}

unsigned char i2crbyte(unsigned char rb)
{
unsigned char imulti;
delayer();
TWDR=0;
if (i2ced==1)
{
rb<<=6;
TWCR = 0x84rb;
imulti=0;
while(!(TWCR& 0x80))
{
imulti++;
delayer();
if (TWSR==0)]|((imulti>5)& & (TWSR==0xF8)))
{
i2ced=0;
break;
}
}
if (TWSR==0)|(TWSR==0x38)||(TWSR==0x48)||(TWSR==0x58)) i2ced=0;
lastmo=TWSR;
if (TWSR==0x38)
{
TWCR=0x04,//80;
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}
return TWDR;

}

void i2cstop(void)
{
delayer();
if (i2ced==1) TWCR=0x94; //stop
i2ced=0;
}

void linefeed(void)
{

putchar(0x0D);
putchar(0x0A);

}

void delayus5(void)
{

delay_us(5);

}

void write_SPI (unsigned char dataspi)
{

SPDR=dataspi;

while ((SPSR& 0x80)!=0x80);
delayuss();

}

void prints(unsigned long int nominal)
{
unsigned char xsdprints,nolish;
unsigned long int divider=1000000000;

xsdprints=0x30+(nominal/divider);
if (xsdprints!=0x30)

{

putchar(xsdprints);

nolish=1;

}
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else nolish=0;
do

{

xsdprints=0x30+((nominal %divider)/(divider/10));

if ((xsdprints!=0x30)||(nolish==1))

{
putchar(xsdprints);
nolish=1;

}

divider=divider/10;

} while (divider>10);
xsdprints=0x30+(nominal %10);
putchar(xsdprints);
linefeed();

}

void FMread(unsigned char pager)

{
unsigned char FM count=0, slad;

slad=0xA0+((pager& 0x07)<<1);
i2cstart();

i2cwbyte(slad);

i2cwbyte(0);

slad=slad|0x01;
i2cstart();
i2cwbyte(slad);
do

{

eef FM count] =i 2crbyte(1);

FMcount++;

} while (FMcount<255);
e[ FM count] =i2crbyte(0);
i2cstop();

}

unsigned char SDreset(void)

{
unsigned char xsdreset;
xsdreset=0;
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do

write_SPI(0xFF);
xsdreset++;
}while (xsdreset<10);

cs=0;
delayus5();
write_SPI(0x40);
xsdreset=0;
do
{
write_SPI(0x00);
xsdreset++;
}while (xsdreset<4);

write_SPI(0x95);
SPDR=0xFF;
xsdreset=0;
do
{
if (SPDR==0xFF) write_SPI(0xFF);
else break;
xsdreset++;
}while (xsdreset<9);

delayuss();

cs=1;

putsf("Reset - ");
if (SPDR==1) putsf("OK");
else putsf("Error");
linefeed();
/Idelay_ms(1000);

return SPDR;

}

unsigned char SDinit(void)

{
unsigned char xsdinit, ysdinit;
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ysdinit=0;

do
{
write_SPI(0OxFF);
delayuss();
cs=0;
delayus5();
write_SPI(0x41);
xsdinit=0;
do

{

write_SPI(0x00);

xsdinit++;

} while (xsdinit<4);
write_SPI(OxFF);
SPDR=0xFF;
xsdinit=0;
do

{

if (SPDR==0xFF) write_SPI(0xFF); else break;

xsdinit++;

} while (xsdinit<9);
delayus5();
cs=1;
if (SPDR==0) break;
ysdinit++;

} while (ysdinit<250);

putsf("Init - ");
if (SPDR==0) putsf("OK"); else putsf("Error");
linefeed();

return SPDR;
}

void SDread(unsigned long int sectoraddress)
{
unsigned char xsdread, ysdread, slad;

unsigned int xsdrcount;

sectoraddress* =0x200;
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ysdread=0;
do
{
write_SPI(0OxFF);
delayuss();
cs=0;
delayus5();
write_SPI(0x51);
xsdread=(sectoraddress>>24)& OxFF;
write_SPI(xsdread);
xsdread=(sectoraddress>>16)& OxFF;
write SPI(xsdread);
xsdread=(sectoraddress>>8)& OxFF;
write_SPI(xsdread);
xsdread=sectoraddress& OxFF;
write SPI(xsdread);
write_SPI(OxFF);
SPDR=0xFF;
xsdread=0;
do
{
if (SPDR==0xFF) write_SPI(0xFF); else break;
xsdread++;
} while (xsdread<9);
if (SPDR==0) break;
ysdread++;
} while (ysdread<250);

ysdread=0;
do
{
SPDR=0xFF;
xsdread=0;
do
{
if (SPDR==0xFF) write_SPI(0xFF); el se break;
xsdread++;
} while (xsdread<9);
if (SPDR==0xFE) break;
ysdread++;
} while (ysdread<250);
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i2cstart();
sad=0xAO0;
i2cwbyte(slad);
i2cwbyte(0);

xsdrcount=0;
do
{
write_SPI(OxFF);
eg]xsdrcount%256]=SPDR;
i 2cwbyte(eg[ xsdrcount%6256]);
xsdrcount++;
if (xsdrcount==256)
{
i2cstop();
i2cstart();
sad=0xA2;
i2cwbyte(slad);
i2cwbyte(0);
}
} while (xsdrcount<512);

i2cstop();

write_SPI(OxFF);
write_SPI(OxFF);
delayus5();

cs=1,

}

void SDwrite(unsigned long int sectoraddress)
{
unsigned char xsdwrite, ysdwrite;

unsigned int xsdwcount;

sectoraddress*=0x200;
ysdwrite=0;
do
{
write SPI(OxFF);
delayuss();
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cs=0;

delayuss();

write_SPI(0x58);
xsdwrite=(sectoraddress>>24)& OxFF;
write_SPI(xsdwrite);
xsdwrite=(sectoraddress>>16)& OxFF;
write SPI(xsdwrite);
xsdwrite=(sectoraddress>>8)& OxFF;
write_SPI(xsdwrite);
xsdwrite=sectoraddress& OxFF;
write_SPI(xsdwrite);
write_SPI(OxFF);

SPDR=0xFF;

xsdwrite=0;

do

{

if (SPDR==0xFF) write_SPI(0xFF); el se break;

xsdwrite++;

} while (xsdwrite<9);
if (SPDR==0) break;
ysdwrite++;

} while (ysdwrite<250);

xsdwrite=0;
do
{
write_SPI(0xFF);
xsowritet++;
} while (xsdwrite<9);

write_SPI(OxFE);

xsdwcount=0;

do
{
write_SPI(eg[xsdwcount]);
xsdwcount++;
} while (xsdwcount<512);

write_SPI(OxFF);
write_SPI(0xFF);
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ysdwrite=0;
do
{
SPDR=0xFF;
xsdwrite=0;
do
{
if (SPDR==0xFF) write_SPI(0xFF); el se break;
xsdwritet++;
} while (xsdwrite<9);
xsdwrite=SPDR& OxOF;
if (xsdwrite==0x05) break;
ysdwrite++;
} while (ysdwrite<250);

SPDR=0xFF;
ysdwrite=0;
do
{
write_SPI(OxFF);
if (SPDR==0x00) break;
ysdwrite++;
} while (ysdwrite<250);

SPDR=0xFF;
ysdwrite=0;
do
{
write SPI(OXFF);
if (SPDR!=0x00) break;
ysdwrite++;
} while (ysdwrite<250);
cs=1;

}

void SDFirst(void)
{
SDreset();
SDinit();

Il
/ILocate Bootsector
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SDread(0x00);

FMread(1);

BootSector=((unsigned long int) eg[457]* 0x1000000)+((unsigned long int) ee[456]* 0x10000)+((unsigned
int) ee[455]*0x100)+ee[454];
I

I
/[Locate FAT Region

SDread(0x00);

FMread(0);

FATregion=BootSector+((unsigned int) ee[15]*0x100)+ee[14];
putsf("FATregion: ");

prints(FATregion);

I

I
//Locate Root Directory

FATsector=(((unsigned int) eg[23]*0x100)+ee[22]);
RootDir=FATregion+((unsigned long int) ee[16]* FATsector);
putsf("RootDir: ");

prints(RootDir);

It

I
//Locate Data Region

DataRegion=RootDir+ceil( (float) ((unsigned long int) (((unsigned long int)
e[ 18]*0x100)+eg[ 17])*0x20)/(((unsigned int) ee[12]*0x100)+ee[11]) );

putsf("DataRegion: ");

prints(DataRegion);

I

Il
/ICalculate Sector/Cluster

SectorCluster=ee[13];

putsf(" SectorCluster: ");
prints(SectorCluster);
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I
I
/[Locate FAT Type

FATemp=(((unsigned int) e[ 20]*0x100)+ee[19]);

if (FATemp==0) FATemp=((unsigned long int) eg[ 35]* 0x1000000)+((unsigned long int)
e[ 34]*0x10000)+((unsigned int) eg[ 33]*0x100)+e€[32];

Total Sector=FATemp;

FATemp=floor( (float) (Tota Sector-(DataRegion-BootSector))/SectorCluster);

if (FATemp<4085) FATtype=12;

elseif (FATemp<65525) FATtype=16;

else FATtype=32;

putsf("Type: FAT");
prints(FATtype);

I

I
//Cdculate Card Capacity

putsf("Size (MB): ");
FATemp=((unsigned long int) Total Sector* (((unsigned int) ee[12]*0x100)+ee[11]))/1048576;
prints(FATemp);

I

}

void main(void)

{

/I Declare your local variables here

I/l 'nput/Output Ports initialization

I/ Port A initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
Il State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T State0=T
PORTA=0x00;

DDRA=0x00;

/I Port B initialization

/I Func7=0ut Func6=In Func5=0Out Func4=0Out Func3=In Func2=In Funcl=In FuncO=In
Il State7=0 State6=T State5=0 Stated=0 State3=T State2=T Statel=T StateO=T
PORTB=0x00;
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DDRB=0xBO0;

/I Port Cinitialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
Il State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T State0=T
PORTC=0x00;

DDRC=0x00;

// Port D initidization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T State0=T
PORTD=0x00;

DDRD=0x00;

/I Timer/Counter O initialization
I/ Clock source: System Clock
/I Clock value: Timer O Stopped
/l Mode: Normal top=FFh

/I OCO output: Disconnected
TCCRO0=0x00;

TCNTO=0x00;

OCRO0=0x00;

Il Timer/Counter 1 initialization

Il Clock source: System Clock

/I Clock value: Timer 1 Stopped

/ Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output: Discon.

/I Noise Canceler: Off

I/ nput Capture on Falling Edge
/I Timer 1 Overflow Interrupt: Off
[/l Input Capture Interrupt: Off

/I Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;
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OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;

/I Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer 2 Stopped
/ Mode: Normal top=FFh

/l OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

/I External Interrupt(s) initialization
/I INTO: Off

/I INT2: Off

/I INT2: Off

M CUCR=0x00;

M CUCSR=0x00;

[l Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;

/I USART initiaization

/I Communication Parameters: 8 Data, 1 Stop, No Perity
/I USART Receiver: On

/Il USART Transmitter: On

/I USART Mode: Asynchronous
/ USART Baud rate: 9600
UCSRA=0x00;

UCSRB=0xDS8;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x47;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;
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/I SPI initialization

Il SPI Type: Master

/I SPI Clock Rate: 2*86.400 kHz
// SPI Clock Phase: Cycle Half
I/ SPI Clock Polarity: Low

/I SPI Data Order: MSB First
SPCR=0x53;

SPSR=0x01,

/I'12C Businitialization
i2c_init();

// Global enable interrupts
#asm("sei")

while (1)

{

// Place your code here
putsf("Insert card");
linefeed();
while (card==1);
delay_ms(100);
putsf("Card is");
if (wprotect==0) putsf("write enabled"); else putsf("read only");
linefeed();

SDFirst();
putsf("Complete");
linefeed();
putsf("Eject card");
linefeed();
linefeed();

while (card==0);

h
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PROGRAM AKUISISI DATA GPS PADA SD CARD

/*****************************************************

This program was produced by the

CodeWizardAVR V1.25.3 Standard

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l.
http://www.hpinfotech.com

Project :

Version:

Date :6/24/2011
Author : AN LIE
Company :

Comments:

Chip type : ATmegal6
Program type : Application
Clock frequency  : 11.059200 MHz
Memory model : Small

External SRAM size : 0

Data Stack size  : 256

*****************************************************/

#include <megal6.h>
#include <delay.h>
#include <math.h>

char buffer[32] timer[32];
intab,cx.y.z,q.u;

int k,n,p;

intw;

intt;

unsigned long int BootSector,SectorPoint, SectorStart, FATemp, Total Sector;

unsigned int FATsector, BytePaint;
unsigned char ee[475];
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unsigned long int FATregion=8;
unsigned long int RootDir=496;
unsigned long int DataRegion=528;
unsigned char SectorCluster=32;
unsigned char FATtype=16;

bit i2ced;
unsigned char lastmo;

#define card PINB.2
#define wprotect PINB.3
#define cs PORTB.4

//'12C Bus functions

#asm
.equ __i2c port=0x15 ;PORTC
.equ__sda hit=1
.equ __scl_hit=0

#endasm

#include <i2c.h>

/I Alphanumeric LCD Module functions
#asm

.equ __lcd port=0x1B ;PORTA
#endasm
#include <lcd.h>

#define RXB8 1
#define TXB8 0
#define UPE 2
#define OVR 3
#define FE 4
#define UDRE 5
#defineRXC 7

#define FRAMING_ERROR (1<<FE)

#define PARITY_ERROR (1<<UPE)

#define DATA_OVERRUN (1<<OVR)

#define DATA_REGISTER_EMPTY (1<<UDRE)
#define RX_COMPLETE (1<<RXC)
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/Il USART Receiver buffer
#define RX_BUFFER_SIZE 8
char rx_bufferfRX_BUFFER_SIZE];

#if RX_BUFFER_SIZE<256

unsigned char rx_wr_index,rx_rd_index,rx_counte;
#else

unsigned int rx_wr_index,rx_rd_index,rx_counter;
#endif

/I Thisflag is set on USART Receiver buffer overflow
bit rx_buffer_overflow;

char index = 0;
char text[128];

/I USART Receiver interrupt service routine
interrupt [USART_RXC] void usart_rx_isr(void)
{
char status,data;
status=sUCSRA;
data=UDR,;
if ((status & (FRAMING_ERROR | PARITY_ERROR | DATA_OVERRUN))==0)
{
rx_buffer[rx_wr_index]=data;
if (++rx_wr_index == RX_BUFFER_SIZE) rx_wr_index=0;
if (++rx_counter == RX_BUFFER_SIZE)
{
rx_counter=0;
rx_buffer_overflow=1;
b
b

index++;

text[index]=data;

if (text[index]==36)index=0;
}

#ifndef _DEBUG_TERMINAL_IO_
/I Get a character from the USART Receiver buffer
#define_ALTERNATE_GETCHAR_
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#pragma used+

char getchar(void)

{

char data;

while (rx_counter==0);
data=rx_buffer[rx_rd_index];
if (++rx_rd_index == RX_BUFFER_SIZE) rx_rd_index=0;
#asm("cli")

--rx_counter;

#asm("sel")

return data;

}

#pragma used-

#endif

/I USART Transmitter buffer
#define TX_BUFFER_SIZE 8
char tx_buffer[TX_BUFFER_SIZE];

#if TX_BUFFER_SIZE<256

unsigned char tx_wr_index,tx_rd_index,tx_counter;
#else

unsigned int tx_wr_index,tx_rd_index,tx_counter;
#endif

/I USART Transmitter interrupt service routine
interrupt [USART_TXC] void usart_tx_isr(void)
{
if (tx_counter)
{
--tx_counter;
UDR=tx_buffer[tx_rd_index];
if (++tx_rd_index == TX_BUFFER_SIZE) tx_rd_index=0;
b

#ifndef DEBUG_TERMINAL_1O

/I Write a character to the USART Transmitter buffer
#define_ ALTERNATE_PUTCHAR_

#pragma used+

void putchar(char c)
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{
while (tx_counter == TX_BUFFER_SIZE);

#asm("cli")

if (tx_counter || (UCSRA & DATA_REGISTER_EMPTY)==0))
{
tx_buffer[tx_wr_index]=c;
if (++tx_wr_index == TX_BUFFER_SIZE) tx_wr_index=0;
++tx_counter;
}

else
UDR=c;

#asm("sel")

}

#pragma used-

#endif

// Standard Input/Output functions
#include <stdio.h>

/I Timer 1 output compare A interrupt service routine
interrupt [TIM1_COMPA] void timerl_compa_isr(void)
{

I/ Place your code here

}

I/ SPI functions
#include <spi.h>

/I Declare your global variables here

void delayer(void)
{
delay_us(100);
}

void i2cstart(void)
{

unsigned char imulti;
delayer();
i2ced=0;
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if (lastmo==0x38)

{
TWCR=0x04;//80; //stop

TWCR=0xA4;//start

imulti=0;

while(!(TWCR& 0x80))

{
imulti++;
delayer();
if (TWSR==0)||((imulti>5)& & (TWSR==0xF8)))
{
TWCR=0x04;//80; /Istop
TWCR=0xA4;//start
imulti=0;
}
}

if (TWSR==0x08)|| TWSR==0x10))

{
i2ced=1;

void i2cwbyte(unsigned char wh)
{

unsigned char imulti;
delayer();

if (i2ced==1)
{
TWDR=wb;
TWCR=0x84; //send
imulti=0;

while(!(TWCR& 0x80))
{

imulti++;
delayer();
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if ((TWSR==0)||((imulti>5)& & (TWSR==0xF8)))

{
i2ced=0;
break;
}
}

if ((TWSR==0)|(TWSR==0x20)||(TWSR==0x30)||(TWSR==0x38)||(TWSR==0x48))
i2ced=0;

lastmo=TWSR;

if (TWSR==0x0)|( TWSR==0x38)||(TWSR==0xF8))

{
TWCR=0x04;//80;

unsigned char i2crbyte(unsigned char rb)

{

unsigned char imulti;

delayer();

TWDR=0;

if (i2ced==1)
{

rb<<=6;
TWCR = 0x84Jrb;
imulti=0;

while(!l(TWCR& 0x80))

{

imulti++;
delayer();
if (TWSR==0)||((imulti>5)& & (TWSR==0xF8)))

{

i2ced=0;

break;

if ((TWSR==0)||(TWSR==0x38)||(TWSR==0x48)||(TWSR==0x58)) i2ced=0;
lastmo=TWSR;
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if (TWSR==0x38)

TWCR=0x04;//80;

{
}
}
return TWDR,;
}
void i2cstop(void)
{
delayer();
if (i2ced==1) TWCR=0x94;
i2ced=0;
}
void delayus5(void)
{
delay_us(5);
}

void write_SPI (unsigned char dataspi)
{
SPDR=dataspi;
while ((SPSR& 0x80)!=0x80);
delayus5();

void FMread(unsigned char pager)
{
unsigned char FM count=0, slad;
slad=0xA0+((pager& 0x07)<<1);
i2cstart();
i2cwbyte(slad);
i2cwbyte(0);
slad=dad|0x01;
i2cstart();
i2cwbyte(slad);

//stop
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do

ee[ FM count]=i2crbyte(1);
FM count++;
} while (FM count<255);

ee] FM count]=i2crbyte(0);
i2cstop();

void FMwrite(unsigned char pager)
{
unsigned char FM count=0, slad;
slad=0xA0+((pager& 0x07)<<1);
i2cstart();
i2cwbyte(slad);
i2cwbyte(0);

do

{
i2cwbyte(ee[ FM count));
FMcount++;

} while (FMcount<255);

i2cwhbyte(ee] FM count]);
i2cstop();

unsigned char SDreset(void)

{
unsigned char xsdreset;
xsdreset=0;

do

{
write_SPI(OxFF);
xsdreset++;
}while (xsdreset<10);

cs=0;
delayus5();
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write_SPI(0x40);
xsdreset=0;

do
{
write_SPI(0x00);
xsdreset++;
}while (xsdreset<4);

write_SPI(0x95);
SPDR=0xFF;
xsdreset=0;

do

{
if (SPDR==0xFF) write_SPI(0xFF);
else break;
xsdreset++;

}while (xsdreset<9);

delayuss();
cs=1;
if (SPDR==1)
{
led_clear();
lcd_putsf("Reset - OK");
delay_ms(1000);
}
ese
{
lcd_clear();
lcd_putsf("Reset - Error*);
delay_ms(1000);
}
return SPDR;
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unsigned char SDinit(void)
{
unsigned char xsdinit, ysdinit;
ysdinit=0;

do

{
write_SPI(OxFF);
delayuss();
cs=0;
delayuss();
write_SPI(0x41);
xsdinit=0;

do

{
write_SPI(0x00);
xsdinit++;

} while (xsdinit<4);

write_SPI(OxFF);
SPDR=0xFF;
xsdinit=0;

do

{
if (SPDR==0xFF) write_SPI(0xFF); else break;
xsdinit++;

} while (xsdinit<9);

delayuss();
cs=1;
if (SPDR==0) break;
ysdinit++;
} while (ysdinit<250);

if (SPDR==0)
{

led_clear();
led_putsf("Init - OK™);
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delay_ms(1000);

}
else
{
led_clear();
putsf("Init - Error");
delay_ms(1000);
}
return SPDR;

void SDread(unsigned long int sectoraddress)
{
unsigned char xsdread, ysdread, slad;
unsigned int xsdrcount;
sectoraddress*=0x200;
ysdread=0;

do

{
write_SPI(OxFF);
delayuss();
cs=0;
delayuss();
write_SPI(0x51);
xsdread=(sectoraddress>>24)& OxFF;
write_SPI(xsdread);
xsdread=(sectoraddress>>16)& OxFF;
write_SPI(xsdread);
xsdread=(sectoraddress>>8)& OxFF;
write_SPI(xsdread);
xsdread=sectoraddress& OxFF;
write_SPI(xsdread);
write_SPI(OxFF);
SPDR=0xFF;
xsdread=0;
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do

if (SPDR==0xFF) write_SPI(0xFF); else break;
xsdread++;
} while (xsdread<9);

if (SPDR==0) break;
ysdread++;

} while (ysdread<250);

ysdread=0;

do

{
SPDR=0xFF;
xsdread=0;

do

{
if (SPDR==0xFF) write_SPI(0xFF); else break;
xsdread++;

} while (xsdread<9);

if (SPDR==0xFE) bresk;
ysdread++;
}while (ysdread<250);

i2cstart();
slad=0xAQ0;
i2cwbyte(slad);
i2cwbyte(0);

xsdrcount=0;
do
{
write_SPI(OxFF);
eg[xsdrcount%256]=SPDR;
i2cwbyte(eg]xsdrcount%6256] );

xsdrcount++;
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if (xsdrcount==256)

{
i2cstop();
i2cstart();
slad=0xA2;
i2cwhbyte(slad);
i2cwbyte(0);

}

} while (xsdrcount<512);

i2cstop();

write_SPI(0xFF);
write_SPI(OxFF);
delayuss();

cs=1,

void SDwrite(unsigned long int sectoraddress)

{

unsigned char xsdwrite, ysdwrite;

unsigned int xsdwcount;
sectoraddress*=0x200;

ysdwrite=0;

do

{

write_SPI(OxFF);

delayuss();

cs=0;

delayuss();

write_SPI(0x58);
xsdwrite=(sectoraddress>>24)& OxFF;
write_SPI(xsdwrite);
xsowrite=(sectoraddress>>16)& OXFF;
write_SPI(xsdwrite);
xsdwrite=(sectoraddress>>8)& OxFF;
write_SPI(xsdwrite);
xsdwrite=sectoraddress& OxFF;
write_SPI(xsdwrite);
write_SPI(OxFF);

SPDR=0xFF;

xsdwrite=0;
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do

if (SPDR==0xFF) write_SPI(0xFF); else break;
xsdwritet++;
} while (xsdwrite<9);

if (SPDR==0) break;
ysdwrite++;
} while (ysdwrite<250);

xsdwrite=0;

do

{
write_SPI(OxFF);
xsdwritet++;

} while (xsdwrite<9);

write_SPI(OXFE);
xsdwcount=0;

do

{
write_SPI(eg[xsdwcount]);
xsdwcount++;

} while (xsdwcount<512);

write_SPI(OxFF);
write_SPI(OxFF);
ysdwrite=0;

do
{
SPDR=0xFF;
xsdwrite=0;
do
{
if (SPDR==0xFF) write_SPI(0xFF); else break;
xsdwritet++;
} while (xsdwrite<9);

xsdwrite=SPDR& OxOF;
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if (xsdwrite==0x05) break;
ysdwrite++;
} while (ysdwrite<250);

SPDR=0xFF;
ysdwrite=0;
do

write_SPI(0xFF);
if (SPDR==0x00) break;
ysdwrite++;

} while (ysdwrite<250);

SPDR=0xFF,;
ysdwrite=0;
do

write_SPI(OxFF);
if (SPDR!=0x00) break;
ysdwrite++;

} while (ysdwrite<250);

cs=1;

void SDFirst(void)

{
unsigned char xsdfirst;

SDreset();
SDinit();

//Write FAT Table

Icd_clear();
lcd_putsf("Fat Table...");
delay_ms(1000);

e[ 0]=0xFS§;

eq] 1]=0xFF;

ee[ 2] =0xFF;

e[ 3]=0xFF;
eg[4]=0x03;
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e[ 5]=0x00;
ee] 6] =OxFF;
ee] 7]=0xFF;

FATemp=8;
do
{
ee[ FATemp%256]=0x00;
FATemp++;
if (FATemp==256)
{
FMwrite(2);
}
} while (FATemp<512);
FMwrite(3);
SDwrite(FATregion);

I
//Card Name Entry

Icd_clear();
lcd_putsf("Card Name...");
delay_ms(1000);
FMread(2);
FATemp=0;
do
{
ee[FATemp]=0x00;
FATemp++;
} while (FATemp<0x80);

e[ 0]=0x4D;
e[ 1]=0x45;
e[ 2]=0x4D;
e[ 3]=0x4F;
eq4]=0x52;
e[ 5]=0x59;
e[ 6]=0x5F;
ee] 7]=0x43;
e[ 8]=0x41;
eg[9]=0x52;
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eg] 10]=0x44;
e[ 11]=0x08;
eg[22]=0x8C;
ee] 23]=0x86;
e[ 24]=0x4B;
e[ 25]=0x36;

I
/[File Name Entry

Icd_clear();

lcd_putsf("File Name...");

delay_ms(1000);

ee[32]=0x54;

ee] 33]=0x45;

€€ 34]=0x53;

ee[ 35]=0x54;

ee 36]=0x49;

ee[ 37]=0x4E;

ee[ 38]=0x47;

e[ 39] =0X53;

ee[40]=0x54;

ee[41]=0x58;

ee[42]=0x54;

ee[43]=0x20;

ee[58]=0x02;
FMwrite(2);
SDwrite(RootDir);

Il
//Write File Contents

Icd_clear();

lcd_putsf("File Contents...");

delay_ms(1000);

FMread(2);

FATemp=0;

Sector Start=DataRegion+(((((unsigned int) eef 0x20+27]* 0x100)+eef 0x20+26] )-2)* SectorCluster);
SectorPoint=SectorStart;

FATemp=0;
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do
{
ee[ FATemp]=0x00;
FATemp++;
} while (FATemp<475);

t=0;

q=0;

u=1;

k=0;

p=0;
while(u==1)
{

if(text[index] == 71 & & text[index+1] == 80 & & text[index+2] == 71 & & text[index+3] == 71 &&
text[index+4] == 65)a=1,;
else a=0;

while(a==1)

{

n=k*48;
ee[n]=0x24;
ee[n+1]=text[1];
ee[n+2]=text[2];
ee[n+3]=text[3];
ee[n+4]=text[4];
eg[n+5]=text[5];
eg[n+6]=text[6];
ee[n+7]=text[7];
ee[n+8]=text[8];
ee[n+9]=text[9];
ee[n+10]=text[10];
ee[n+11]=text[11];
ee[n+12]=text[12];
eg[n+13]=text[13];
eg[n+14]=text[14];
eg[n+15]=text[15];
ee[n+16]=text[16];
eg[n+17]=text[17];
ee[n+18]=text[18];
ee[n+19]=text[19];
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eg] n+20]=text[ 20];
ee[n+21]=text[21];
ee[n+22]=text[22];
ee[n+23]=text[23];
ee[n+24]=text[24];
e[ n+25] =text[ 25];
ee[n+26]=text[26];
ee[n+27]=text[27];
eg] n+28]=text[ 28];
ee[n+29]=text[29];
ee[n+30]=text[30];
eg[n+31]=text[31];
ee[n+32]=text[32];
ee[n+33]=text[33];
ee[n+34]=text[34];
ee[n+35]=text[35];
e[ n+36]=text[36];
ee[n+37]=text[37];
e[ n+38]=text[ 38];
eg[n+39]=text[39];
e[ n+40] =text[40];
eg[n+41]=text[41];
ee[n+42]=text[42];
ee[n+43]=text[43];

ee[n+44]=0x00;
ee[n+45]=0x00;
e n+46]=0x0D;
eg[n+47]=0x0A;
FMwrite(2);

SDwrite(SectorPoint+p);

delay_ms(100);
k++;
Icd_clear();

Icd_gotoxy(0,0);

sprintf(buffer,"k= %i - p= %i " k,p);

Icd_puts(buffer);
delay_ms(15000);
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if(k%8==0)

{
p=p+1;
k=0;
}
if (p==16)u=2;
a=0;
}
}
while(u==2)
{

Il
/I\Write File Size

lcd_clear();
lcd_putsf("File Size...");
delay_ms(1000);
SDread(RootDir);
FMread(1);
FMwrite(3);
FMread(0);
FATemp=p*512;
ee[63]=FATemp>>24;
eg]62]=FATemp>>16;
eg[61]=FATemp>>8;
eg[60]=FATemp;
FMwrite(2);
SDwrite(RootDir);

I
//Setting

lcd_clear();
led_putsf(" Setting...");
delay_ms(1000);
FMread(2);
FATemp=0;
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do

ee[ FATemp]=0x00;
FATemp++;
} while (FATemp<256);

ee[0]=0x00;
ee[ 1]=0x00;
eg] 2]=0xFF;
eg[ 3]=0xFF;
e[ 4]=0xFF;
ee[5]=0xFF;

FMwrite(2);
SDwrite(8);
u=0;

void main(void)

{

/I Declare your local variables here

// nput/Output Ports initialization

I/ Port A initidization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/I State7=T State6=T State5=T Stated=T State3=T State2=T Statel=T State0=T
PORTA=0x00;

DDRA=0x00;

/I Port B initialization

/I Func7=0Out Func6=In Func5=0ut Func4=0Out Func3=In Func2=In Funcl=In FuncO=In
/I State7=0 State6=T State5=0 Stated=0 State3=T State2=T Statel=T StateO=T
PORTB=0x00;

DDRB=0xBO0;

// Port Cinitialization

/I Func7=0ut Func6=0ut Func5=0ut Func4=0Out Func3=0Out Func2=0Out Funcl=In FuncO=In
/] State7=0 State6=0 State5=0 Stated=0 State3=0 State2=0 Statel=T StateO=T

PORTC=0x00;

DDRC=0xFC;
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I/ Port D initiaization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=P State6=P State5=P State4=P State3=T State2=T Statel=T StateO=T
PORTD=0xFO;

DDRD=0x00;

/I Timer/Counter O initialization
/I Clock source: System Clock
I Clock value: 10.800 kHz

/l Mode: CTC top=0OCRO

// OCO output: Disconnected
TCCRO0=0x0D;

TCNTO=0x00;

OCRO=0xFF;

/l Timer/Counter 1 initialization

/I Clock source: System Clock

/I Clock value: 10.800 kHz

/l Mode: CTC top=0CR1A

// OC1A output: Discon.

// OC1B output: Discon.

/I Noise Canceler: Off

I/ Input Capture on Falling Edge
/l Timer 1 Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/I Compare A Match Interrupt: On
/I Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x0D;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x2A;
OCR1AL=0x30;

OCR1BH=0x00;

OCR1BL=0x00;

/I Timer/Counter 2 initidization

Il Clock source: System Clock
/I Clock value: Timer 2 Stopped

C-42



/l Mode: Normal top=FFh

/I OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;
TCNT2=0x00;
OCR2=0x00;

/I External Interrupt(s) initialization
/I INTO: Off

/I INT2: Off

/I INT2: Off

MCUCR=0x00;

M CUCSR=0x00;

/I Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x10;

/I USART initialization

/I Communication Parameters: 8 Data, 1 Stop, No Parity
I USART Receiver: On

/I USART Transmitter: On

/I USART Mode: Asynchronous
/Il USART Baud rate: 4800
UCSRA=0x00;

UCSRB=0xDS8;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x8F;

/I Analog Comparator initialization

/I Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

/1 SPI initialization

Il SPI Type: Master

/I SPI Clock Rate: 2*86.400 kHz
/I SPI Clock Phase: Cycle Half
I/l SPI Clock Polarity: Low

/I SPI Data Order: MSB First
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SPCR=0x53;
SPSR=0x01;

/I'12C Businitialization
i2c_init();

/I LCD moduleinitiaization
Icd_init(16);

// Global enable interrupts

#asm("sei")

a=0;

x=0;

w=0;

t=0;

while (1)
{

// Place your code here

while (w==0)

{
Icd_clear();
Icd_putsf("Push The Button");
delay_ms(500);
if(PIND.6==0)w=6;

}

while(w==6)

{
if(text[index] == 71 & & text[index+1] == 80 & & text[index+2] == 71 & & text[index+3] == 71
& & text[index+4] == 65)a=1; //Jika GPGGA benar

else a=0;

if(e==1 && text[index+42]==48)

{
lcd_clear();
Icd_gotoxy(5,0);
led_putsf("SEARCH");
lcd_gotoxy(2,1);
led_putsf("GPS SATELITE");

C-44



delay_ms(1000);

if(a==1 & & text[index+42]==49 & & (text[index+27]==78|[text[index+27]==83))
{

led_clear();

led_gotoxy(6,0);

lcd_putsf("FIND");

lcd_gotoxy(2,1);

Icd_putsf("GPS SATELITE");

delay_ms(2000);

X=5;

while(x==5)
{
if(text[index] == 71 && text[index+1] == 80 & & text[index+2] == 71 & & text[index+3] == 71
&& text[index+4] == 65)a=1;  //Jika GPGGA benar
else a=0;

if(a==1)
{
led_clear();
lcd_gotoxy(0,0);
sprintf(buffer,"Lat
=06c%CcYoc%cYocYocYockocdoc” text] 18], text[19],text[ 20] text[21] text[ 22] text[ 23] text[24] ,text[ 25] text[ 26]);
lcd_puts(buffer);
lcd_gotoxy(0,1);
sprintf(buffer,"Long
=06Cc%CY0cYCcYocYoc¥cYocYoc%oc text[ 30] text[ 3], text] 32] text[ 33] text[ 34] ,text[ 35] ,text[ 36] ,text[ 37] text[3
8] ,text[39]);
lcd_puts(buffer);
delay_ms(3000);

lcd_clear();
led_putsf("Insert card");
delay_ms(1000);

while (card==1);
delay_ms(100);
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if ((wprotect==0)& & (FATtype==16))
{
SDFirst();
led_clear();
lcd_putsf("Write complete”);
delay_ms(1000);

}
else
{
led_clear();
led_putsf("Card isread only");
delay_ms(1000);
}
led_clear();

led_putsf("Eject card");
delay_ms(3000);
led_clear();

x=0;

delay_ms(100);

w=0;

C-46



LAMPIRAN D
DATASHEET



EMS (Embedded Module Series)
SD/MMC/FRAM

mssomcmm...,..*.........u....

# sea entare S0 Cord [otaw MMC) dan

ke gan tegangan kerde +5 VDC. SD Card
e ] ey L
bapens: ke kopes i yong lobdh beser. Torsedia
.' loctric N lotile  RAM M} yang "pﬂ
bagai buHer semanta gt
C-d(-num.ﬂquu ‘,'unpﬂ i d-u

loin. Modul ini depet digunaken lml-n-b.’o-
ponympan dote pode sirtem absons, sistem antrian, atev

i P - T

E

Tegangan mpply +5 VDO

1.

2. Jomis karw yang didukung: SO Card (dan MMC)

3. Amtermuka SO Card (dan MMC) dengam mkrokentroler
socara SPL

4. Tomedia 2 Kbyte Ferrcelectric MNosvelstile RAM
FmM24C1 6.

5 A ka FRAM dong krok e Twe-
Wirs interfoce.

&.

Torsodia comsh splleas wak DT-51" Low Cont Series

dan DT-AVR Low Cost Soriss delom bahase BASIC untuk

MCS-51* [BASCOM-8051%) don bohasa C i AVE®

(CodeVisionA'

7. Kompaetibel demgan M—Sl'h-C-ﬂScnud— or-
AVE lew Cow Sories Mandukung DT-51" Minimem
Symom [MinSys) ver 3.0, DT-517 PotraFux, dan lain-lain.

o §)

+5Y
SDA
wp
MOs!
SCK
Res
2
1
SDA SCL SDA SCL
S04 & 0L sdak meAwbung SDA & SCL mrhubung ke
ko mreer pullap resmer ol vp

Jumpor 13 digunckan untuk rosistor pullup SDA des SCL

Fungsi
Pin | Noma | pode Kectcranpan
Medul
2 %_&M'_.
2| 45V | mpt | e cxiiic=
3 | 5CL | mnpuwt | Sericl Clock untuk chaos FRAM
4 DA input) | Serial Data wntuk trarsaks dara
&W‘“ ERAM
barlegika O jiea
1 CD | Outpet | oda kartw yang dimoskkon,
borlogika | ks Fdak ods kastu
Write Protect, beriegica O jks
sakler pada 50 Card Hidak
& WP | Output | borada pada pesis dikunc,
borlogike | jka SD Cord dalam
pots dieuno
Chip Select, diber logika O untuk
<0 mangaksae S0 Cord, diberi
i " | nghe 1 e fifeh mangaium
D Ced
8 1 MOSI | npwt | Jolw dote monkis 5D Cord
2 &&.W&:ﬁ_
19] S | ™" | ook mongskess 50 Cord
LilD
1. Comsch dongen  CodsVisierAVE®  dan
BASCOM-8051%
2. Datashest.

3. Maonual EMS SD/MMC/FRAM.
4. Wobste lnevatve Hoctromen

lkws petunjuk pada contch oplikasi AN SD BASS1.POF
stk MCS-51% (BASCOM-B8051% dan AN SD
CVAVRPOF untke AVE® (CodoVisanaAVE®).

Tersedia juga AN 5D FAT.PDF wnrik pongensian s=al
terhadap protokel 5D Card don format FAT1 &



Innovative Electronics © 2008

i

!

I
1

=1 £
a2
Y
s ‘ol ’_\
-6l e
z == -l'.fl.‘i
L p——— 2;;;..'2
axo -.-E B
oy ens A 222 F

el

I AT
M In

GnDRmLD

D-2




EMS SD/MMC/FRAM AfplicalionNole

Akses SD Card & FRAM Menggunakan AVR
Oleh: T IE

s«mrm{so)mummcmquuqmﬂwmmmwmm
pmnamgummwmlmmmupmwwgmmwumweus
SD/MMC/FRAM sebagal sarana penyimpanan data gengan menggunakan SD card dan FRAM yang tersedla.
In terdinl dan 4 program:
1. DT-AVR Low Cost Micro System membaca parameter format data SD Card Iau mengiimkannya secara
UART ke komputer
a WEEPROMAWH\HWWW
b. Menggunakan FRAM sebagal buffer data
2. Berdasar parameter yang sudah dibaca dan sudah dimasukkan ke program, DT-AVR Low Cost Micro
System akan menulis sebuah fie beserta a ke dalam SD Card.
a. Menggunakan EEPROM A s2bagal buffer data.
b. Menggunakan FRAM sebagal buffer gata.
Bahasa pemrograman yang digunakan 3dalah bahasa C (CooeVislonAVR®),
Modul diperiukan:
- 1DT-AVR Low Cost Micro System,
- 1 EMS SDIMMC/FRAM,
- 15D Card dengan format FAT16 (umumnya berkapashas antara 32 MB hingga 2 GB)

Pastikan SD card yang digunakan fidak menyimpan data penting atau terproteks! karena program pada AN
Inl akan menghapus/merusak lsl ssbslumnya.

Ammmmmmmmwmut

| EmS SO/MMCIFRAM |-+  DT-AVR Low Cost Micro System H Komputsr |

Gambar 1
Blok Diagram

mem—mmmmmmm

DT-AVR Low Cost Micro Syatem | EMS SD/MMCIFRAM
GND (PORTC pin 1) GND (J2ph 1)
VCC (PORTC pin 2) VCC (J2 pin 2)
PC.0 (PORTC pin 3] SCL (42 pin 3)
PC.1 (PORTC pind)™ SDA (J2 pin 4)
PB.2 (PORTB pin 5)° €D (J2 pin 5)
PS.3 (PORTE pin 6)° WP (J2 pin 6)
P8.4 (PORTB pin 7)° €SSD (J2 pin 7)
PB.5 (PORTS pin 8)" MOSI (J2 pin E)
PB.6 (PORTS pin 3) MISO (J2 pin 8)
P8.7 (PORTE pn 10)" SCK (J2 ph 10)

* Pin Nl tdak mutiak dan dapat digantl pin [3in 1e1apl harus mengubah program
*'Pin Inl mutiak digunakan Jka menggunakan komunikas! TWI dan SPI haroware

Tabel 1
Hubungan DT-AVR Low Cost Micro System dengan EMS SD/MMC/FRAM

Jumper J4 & JS (DT-AVR Low Cost Micro System) periu diatur agar PD.0 dan PD.1 temubung ke rangkaian UART
RS-232 (posisl 1-2). Hubungkan DT-AVR Low Cost Micro System ke komputer meiaiul kabel senal yang tersedia.
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Paga komputer, gunakan program Termina pada CodeVislonAVR®, HyperTerminal®, Termina®, atau program
teminal lainnya dengan baud rate 9600, 3 DIt data, 1 bit stop, tanpa bit party, dan tanpa fow control.

Setelah semua rangkalan dan catu daya terhubung 0engan benar, programian Read w EEPROM - cvavr.hex
atau Read w RAM - cvavrhex DT-AVR Low Cost! Micro System menggunakan DT-HIQ AVR In System
Programmer atau divais programmer (ain yang mendulung.

Jika pemrograman ISP terganggu, coba lepas SD Card atau lepas modul EMS SD/IMMCIFRAM atau ubah
program dan pindahkan koneksl ke port lain.

memmumw—mmmmum-mmmmm

_.{ lnmmamml

Bax Boot Sector

I Htung & Tarpikan samat FAT Region I

[
l mim“mml

l Hng & Tamplkan slamat Dats Region |

I Hitung & Tampikan ju—ish Sector per Cluster |

Hng & Tampikan tpe Hurg & Tamplian tpe
FAT dart byt 12 hingga 35 FAT dort byte 19320

| |

3
[ #nng & Tavpean apazta: s0cas |

Tarmplkan "Eject cand”

Gambar 2
Flowchar Program Resd w EEPROM — cvavr.prj dan Read w RAM — cvavr.pr]
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Cnmmmmmmwm

1. Perama program melakukan deklarasl varabel yang akan digunakan untuk menampung data dan
parameter berhubungan dengan SO card. Program melakukan konfiguras! port seral pada baud
mmmm1uwp.mum.mm conrol.

2. Program menginmkan “insart card” ke komputer Iau menunggu adanya kanu yang aimasukkan ke slot.

3. Setelah ada karlu yang Gimasukkan ke siof (CD=0), program akan menunda 100 miidefk sebelum
mengakses kartu. Hal Inl bertujuan untuk memastkan bahwa kartu sudah tepat berada di tempatnya saat
akan diakses. Nilal wakiu tunda Inf gapat diubah atau dihliangkan |ika dirasa tidak

4 mummmmmmmmmmﬁnmm

). dan menampiikan kondsinya paca iayar terminal komputer.
5. Langkah awa sebelum mengakses SD card untuk periama kalinya adaiah mengirimkan perntah Reset

Boot Sector dibaca secara keseluruhan. Niial pada aamat-alamat terientu diambll dan dihitung
sehingga didapat parameter antara lain: alamat FAT Region, aiamat Root Directory, alamat Data Reglon,
Jumiah sector per cluster, ipe FAT, dan kapasitas SO carg.

8. Program menampikan pesan “Complete” alu “Eject Cand™ dan menunggu karu akeluarkan.
9. Berkut Inl tamplian yang muncul pada program temminat

Insent card
Card Is read ony atau  Card s write enabled
Reset - OK

Init- OK
FATragion: 53
RootDir: 31
DataRegion: 113
SectorCluster: 3
Type: FAT16
Size (MB) 20
Complete

Eject card

10. Setelah kartu dikeiuarkan (CD=1), program kemdall ke langkah nomor 2.

Pada program Read w EEPROM - cvavr.pr], data yang @ibaca disimpan dalam vanabel yang diletakkan pada
EEPROM. Hunu:mmwm?um mmnmoumu?:
buffer yang dipenukan untuk akses SD card yaltu 512 byte sehingga proses menjadi mudah. Namun hal inl

mengakibatkan usia pemakalan EEPROM menjadi cepat habis. Oleh karena Itu, penggunaan EEPROM ssbagal
buffer tidak alanjurkan dan program Inl hanya gigunakan sebagal contoh saja.

Sedangkan pada program Read w RAM - cvawrprl data yang dibaca akan disimpan ke dalam variabel
semeniara dan akan @simpan ke dalam FRAM. intemal RAM ATmegagS3as digunakan hanya 256
mmuum:mmummmmm m%zmem

mmgalus‘ sommmmmmmmommmmmm
page 1.

Setelah program Read w EEPROM — cvavr.pr] dan Read w RAM — cvawr.pr] beralan normal dan menampiikan

pmsqmipmms maka sesualkan program Write w EEPROM - cvavr.prj dan Write w RAM -

maﬂ - - "
cuvr.cuanwmwm cvavr.c diganti:
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Periksa dan pastikan bahwa nilal yang dituliskan sama dengan nilal yang telah gibaca oleh program Read
w EEPROM — cvavr.pr] dan Read w RAM — cvavr.

Kesalahan atau perbedaan nilal dapat format FAT1€ pada SD card kacau dan tidak dapat
dlaksee oleh card reader, kamera digital, PDA. dsb.

Setelah Itu lakukan compde ternadap Wiite w EEPROM - cvavr.pr] dan Write w RAM — cvavr.prj dan program ke
DT-AVR Low Cost Micro System.

anﬂWMwm-mmmm-m-wmmmmpm

(_xotom e

| Tampikan “nzert carf | Krm perrtah RESET

Knm perntan INIT

I Tuls AT Tabie pada FAT Region I

[ mummami:unumm ]
[ g ot zecior swas i pozei we |

|?nnmumm—mo|

Baca Root Drectory

I Tuez Fie Sze pady Roct Direcory I
[]

{mmwl

Gambar 3
Flowehart Program Write w EEPROM - cvavr.pr] dan Write w RAM - cvavr_pr)

Cnla}apwmmagﬂmmwm

Petama program melakukan ceklarasl vanabel yang akan digunakan untuk menampung data gan
parameter yang berhubungan gengan SO card. mmmmmmmmm
rate 9500, 8 bit data, 1 bE stop, tanpa bit party, dan tanpa NOw CONYGI.
Program mengifimkan “Insert card™ ke Kompuler lau menunggu adanya Kartu yang Gimasukkan ke siot
CD=D).

ah ada karu yang Gimasukkan ke siot (CD=0), program akan menunda 100 miidetk sebeium
mengakses Kartu. Hal Inl bertujuan untuk memastkan Danwa Kartu sudah 1epat berada d tempatnya saat
akan diakses. Nilal wakiu tunda Inf capat diudah atau Jika girasa Ngak diperukan.

. JIka kartu yang dimasukkan ke siot dalam posisl terkunci 1), maka program akan menampilkan “Card

Is read only" dan “Eject card® laiu menunggu SD cand dkeluankan. Sewelah SD card dikeluarkan (CD=1),
program kemball ke langkah nomor 2.
JIk3 kanu yang dimasukkan udak terxuncl @an tipe FAT yang @imasukkan adalah FAT16, maka program
akan melanjutkan akses ke SD card,
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6. Langkan awa sedelum mengakses SD carg untuk penama Kalinya adaiah mengrimkan perntah Reset
dan it ke SO cara.

7. Karena SD card yang digunakan memilli format FAT16, maka proses menuls flie harus disesualkan
dengan format FAT16. WMMWFATM!ATW

8. Program akan menulis Nama Kartu dan Nama Fiie pada Root Directory.

3. waumummummz)mmmwmmm

10. mmmrsmmnnmummmmmo

11. Program memdaca Root Directory.

12. Parameter ukuran flie diudah ialu dituliskan kemball ke Root Directory.

13. Program menampilkan pesan “Wnie Compiete” laiu “Eject Carg™ dan menunggu Kartu dikeiuarkan.

14. Berikut inl tampian yang muncul pada program terminal [Ika SO card tidak terkunci dan proses penuisan
berhasic

Insert card
Init- OK

wirting:
FAT Table...
Card Name...
Flle Contents...
File Size_..
Virte compiete
Eject card

15. Setelah karty dkeiuarkan (CO=1), program kemdail ke langkah nomor 2.

Seteiah proses tulls sefesal, maka SD card dapat dilepas lalu dibaca pada komputer menggunakan card reader
atau paga PDA. DI dalamnya akan terdapat 1 fle bemama TESTINGS.TXT sebesar 77 byte yang Denst
*0123456789:; <=>7 @ABCDEF GHIUKLMNOPQRSTUVWXYZ]]*_"abcdefghikimnoparstuvwiyz”

Pada program Write w EEPROM - cvavr.pr], data yang dbaca disimpan dalam variabel yang diietakkan pada

mengakibalkan usia pemakalan EEPROM mmmmmmmzmw
bufTer tidak dianjurkan dan program Inl hanya gigunakan sebagal contoh saja.
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memmmmmmmmm

I Siave aodress (ziad) = ((Page and O7R) * 2) = ACh I l mmm-cr:mum-a-n I

[e=]

| KIrm Save Aodresz (233 | |

§

U

‘E

I Save aodress (Zad) = siad or O1h I

Krm kondgis! St OC

[ ronm save Acress e |

¥
[ B3c3 [2C Gan masukean ke varabel EE |

Kt koncisl Stop OC

Gambar §
Flowcharr Rutin FMread dan FMwrite

Cnmmrmmmm

T

Pmmnmm:mmwmmmammmuuﬂuumnmmmmmamumnmaummna
Lalu rutin akan mangirim kondis! Start 12C yang dikuti dengan alamat slave yang telah anitung.

Rutin sefalu menuis mulal dad alamat 0 unfuk lap page sehingga data yang dikinm berkuinya adaiah 0.
Semua sl variabel EE sebanyak 256 byte dituliskan ke FRAM.

Setelah semua data terkinm, rutin mengakhin dengan menginm kondis! Stop 12C.

cznn@mmnmmammuupunm

Ll ol ol ol

mmmmmmmmmmmmmm

uummummmwmmmuanmnmm-mmmmanaunpwmmawm

Rutin sefalu membaca mukal dan alamat 0 untuk Uap page sehingga data yang dikinm berkutnya adaiah 0.
Lalu kondisl Start 12C akan dk¥im dilkut! gengan alamat slave uniuk proses baca (Dit0 = 1).

Data sebanyak 256 byle pada page F tersebut akan dbaca dan disimpan ke dalam variabel EE.
Setelah semua data dbaca, rutin mengakhiri dengan mengirnm kondis! Stop 12C.

memmummqmwmhmmwmm

Summumm

AR 13 3 reg sered todemark oF ACTe.
WUWNMHH'MQGH.L

muaww

wmﬂ
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