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ABSTRACT

Currently, Automation Positioning Report System (APRS) have been employed for many
kinds of auto-mobile application. There are many kinds of application such as tracking of
transportation system, taxi service system and tracking for lost problem.

In this thesis, implementation and idea to create the proto-type of small system APRS
machine will be described. This machine is consisted of main 3 modules that are GPS module,
GSM module and Microcontroller (MCS-51) module. All modules can be found easily in
electronics market. The machine has ability to response with user by using SMS on general
mobile phone, this make machine very easily to use its self. The SMS’s information will tell user
where the closest place of the target vesicle is. Especially, all data communicate is in Thai
language, it should be very useful for Thai people. Although; the prototype, now is a bit big box
but it can be reduce to small size by merge all module to a single print circuit. This could be
successes implemented by Electronics Company. Futuremore, some segment of SMS information

can be used to locate on the map by using some software computer.
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Pin No. Name Type Description
SD Mode

1 CD/DAT32 I/03 , PP Card detect/Data line [Bit 3]
2 CMD 1/O,PP Command/Response
3 VSS1 S Supply voltage ground
4 VDD S Supply voltage
5 CLK I Clock
6 VSS2 S Supply voltage ground
7 DATO I/O,PP Data line [Bit 0]
8 DAT1 I/0,PP Data line [Bit 1]
9 DAT2 1/0,PP Data line [Bit 2]
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Ysunsuvian

#include <at89c51re2.h> /l ATMEL:AT89CS51RE2 SFR : File
#include <stdio.h> // For printf /O functions
#include <SPLh>

#include <gps_and gsm.h>
#include <math.h>

#include <stdlib.h>

void change pass(void);
void change own_tel(void);
void position_report(void);
void change massage(void);
main()

{

int answer=2,n=0,x, MODE=0j;
unsigned char check;
P0=0x00;

check=0;

Relay=0;

CKCON = 0x01; // Initial X2 Mode (36.864 MHz)
init_uart();

init_uart1();

/fch_Call();

en_relay();

delay(10000);

dis_relay();

delay(100000);

delete_all massage();

printf("\nDelete All massage complete\n");



while(answer!=0)
{
answer=sd_init();
ERROR=0;
WORK=0;

if (answer==1) {ERROR=1;WORK=0;}

else if (answer==0) {WORK=1;ERROR=0;}

}

printf("\nCheck SD Compleate\n");

define sd();
printf("\n reserved _sectors
printf("\n byte_per_sector
printf("\n sector_per_cluster
printf{"\n number_of FAT
printf{"\n sectors_per FAT
printf{"\n root_entry
printf("\n sector_of fatl
printf("\n sector_of fat2
printf("\n sector_of root

printf("\n sector_of cluster2

11 For Test
I/

read_file("PASSWORD");

first_pass=first_cluster;

: %d" reserved sectors);

1 %d" byte per_sector);

: %d",sector_per_ cluster);
: %d",number_of FAT);

: %d",sectors_per FAT);
: %d",root_entry);

: %d",sector_of fatl);

: %d",sector_of fat2);

: %d",sector_of root);

: %d" sector of cluster2);

printf{"\nCheck File Password compleat!");

read_cluster(first_cluster);

arrang();

printf("\nDATA after Arrang=%c "“,arrang_1{1]);



read_file("POSITION");
first_po=first_cluster;
read to_buff();
printf{("\nCheck File Position compleat!");
read_cluster(first_cluster);
arrang();
printf("\nDATA after Arrang=%c ",arrang_1{1]);
read_password();
read_own_tel();

/lread_sms();

llget_tel();

/fprintf("%s" ,readed massage);

/fprintf("\n%s" tel);

while(1)
{

x=1;

MODE=0;

MODE=ch CMTI();

if (MODE==1)// Mode auto shot to recive sms report position of APRS
{

printf("SELECT MODE 1");
get_tel f cpbs();

7=0;
while(own_tel_con[jl==tel[j1&&;j<48)

jt+;
}
if j==48)

{printf{"tel==own_tel con");position_report();change massage();return_sms();}



else printf("tel!=own_tel con");

=0;

}

if (MODE==2) // Mode Mannual send sms to APRS to control APRS
{

printf("SELECT MODE 2");
read_sms();
printf("\nread_massage=%s\n",readed_massage);
printf("\nCommand = %s\n",buf tel);
x=ch_pass();
while(x)
{
switch(buf telf23])
{
case'0' : get tel();
printf{("\n%s" tel);
position. report();
change massage();
return_sms();
[lreturn sms
printf‘(;'\n Return SMS \n");
break;
case'l' :en_relay(); /lenable relay
printf("\n Enable Relay \n");
break;
case '2' :dis_relay(); //disable relay
printf{("\n Disable Relay \n");
break;
case '3' :change pass(); //change password

printf{("\nNew Password");



read password();
break;
case '4' :.change own_tel(); //change password
printf("\nNew Own Tel");
read_own_tel();
break;
default : sprintf{massage,"00530059004E0054004100580020004500520052004F0052");

//syntax error

send_sms();
x=0;

}

x=0;

}

delete_all massage();
printf("delete massage complete");
}
}
}
void change pass(void)  // return 1 = error, 0 = success
{
int Xx;
read_password();
for(xx=0;xx<=512;xx++)
{
SDWRData[xx]=SDRDData[xx];
}
SDWRData[2]=buf tel[31];
SDWRData[4]=buf tel[35];
SDWRData[6]=buf tel[39];
SDWRData[8]=buf tel[43];



sd_write_block(sector_of cluster2+(8*(first pass-2)));
return;
}
void change own_tel(void) // return 1 = error , 0 = success
{
int xx;
read own_tel();
for(xx=0;xx<=512;xx++)
{

SDWRData[xx]=SDRDData[xx];
}
SDWRData[0x12]=buf tel[39];
SDWRData[0x14]=buf tel[43];
SDWRData[Oxl6]=buf;tel[47];
SDWRData[0x18]=buf tel[51];
SDWRData[0x la]=buf tel[55];
SDWRData[0x1c]=buf tel[59];
SDWRData[0x1e]=buf tel[63];
SDWRData[0x20]=buf tel[67];
sd_write_block(sector_of cluster2+(8*(first pass-2)));
return;
} .
void position_report(void)
{
int a=0,i=0,j=0,k,carry;
long double N c,E ¢,N1 _c,El c,result=0,result1=0;
read_gps();
/fread NQ);
//read_EQ);
printf("\nN=%s",N);



printf{("\nE=%s",E);

N_c = atof(N);

E_c = atof(E);

carry=0;

while(buff[carry]!="?") {carry-++;}
while(buff[i]!="=) {i++;}

N1[0]=buff[i-44]; E1[0]=buff[i-22];
N1[1]=buffli-42]; E1[1]=buff[i-20];
N1[2]=buff[i-40]; E1[2]=buffli-18];
N1[3]=buffli-38]; E1[3]=buffli-16];

E1[4]=buff[i-14];

N1[4]=buffli-36]; E1[5]=buffli-12];
N1[5]=buffli-34]; E1[6]=buff[i-10];
N1[6]=buffli-32]; E1[7]=buff[i-8];
N1[7]=buff[i-30]; E1[8]=buffli-6];
N1[8]=buff[i-28]; E1[9]=buffi-4];

N1 _c=atof(N1);

El_c=atof(El);
result1=sqrt(fabs((N_c-N1_¢)*(N_c-N1_c)+(E c-El1_c)*(E_c-El_c)));
result=resultl;

printf("\nresult1=%f" result);

k=1;

while(buff[k]!=";") {position[k-1]=buffli+k];k++;}
position[k-2]=buff[i+k];

=L

a=l;

while(1)

{

i+t



while(buff{i]!="=") {i++;if (buff[i]=="?"){return;} }

N1[0]=buffli-44]; E1[0]=buffli-22];
N1[1]=buff[i-42]; E1[1]=buff(i-20];
N1[2]=buffli-40]; E1[2]=buffli-18];
N1[3]=buffli-38]; E1[3]=buff[i-16];
N1[4]=buffli-36]; E1[4]=buffli-14];
N1[5]=buffli-34]; E1[5]=buffli-12];
N1[6]=buff[i-32]; E1[6]=buffli-10];
N1[7]=bufffi-30]; E1[7]=buffli-8];

N1[8]=buffli-28]; E1[8]=buffli-6];

E1[9]=buff[i-4];
N1 _c=0;
El c=0;
N1 _c=atof(N1);
El _c=atof(El);
at+;
result1=sqrt(fabs((N_c-N1 c)*(N_c-N1 ¢)+E_c-El c)*(E ¢-El ¢)));
if{resultl<result)
{
result=resultl;
k=1;
while(buff{k]!=";") {position[k-1]=buffli+k];k++;}
position[k-2]=buff[i+k];
i+
}

printf("\nresult=%f" result);



void change massage(void)

{

int i=0,j=0,first,second;
while(position[i]!=";")

{

second=(position[i]%0x10);
first=((position[i]-second)/0x 10);

if (first>=0x0a) {first=first+55;}

else {first=first+48;}

if (second>=0x0a) {second=second+55;}
else {second=second+48;}
massagel[j]=first;

massage(j+1]=second;

it
AR
IR
}
massagel[j-2}="\0";

return;

}



Y1lsunsu SPI

#define SDData_size 512

#define SDCMD _size 6

unsigned char SDRDData[SDData_size];
unsigned char SDWRData[SDData_size];
unsigned char SDCmd[SDCMD _size];
unsigned char Buffer;

unsigned long first_cluster=0,first pass=0,first_po=0;

unsigned char position{ 100]="\0";
unsigned char arrang_1[SDData_sizel;

unsigned char buff{4096];

sbit sd_enable =P10; // Latch SPI (74HC595) Signal
sbit ERROR = P174;

sbit WORK =P1~];

sbit check = P112;

sbit Relay = P113;

/* User Define Function */

void delay(unsigned long); _// Delay Time Function(1..4294967295)
int sd_init(void);

void SPI_Send(unsigned char *buf,int Length);

unsigned char SPI_Re(void);

int SD_r1(unsigned char response,unsigned long timeout);

void SPI_Re Block( unsigned char *buf, int Length);

int sd_read block(int block_number);

int sd_write_block(int block_number);

void define _sd(void);



int read_cluster(int cluster);
void read_root(int num);
int mmc_wait_for write finish (void);
void arrangl(void);
void read_to_buff{void);
unsigned int reserved_sectors;
unsigned int byte per_sector;
unsigned int sector_per_cluster;
unsigned int number_of FAT;
unsigned int sectors_per FAT;
unsigned int root_entry;
unsigned int sector_of fatl;
unsigned int sector_of_fat2;
unsigned int sector_of root;
unsigned int sector_of cluster2;
int sd_init(void)
{
int i;
unsigned long timeout;
unsigned char tmp=0x{f;
sd_enable=1; //SD OFF
delay(1000);
/I I* Initial SPI */

SPCON [= 0x20;
// SSDIS = 1 = Disable SS# Pin
SPCON |= 0x10;
// MSTR =1 = SPI Master Mode
SPCON &= ~0x0C; // CPOL:CPHA = 0:0 = SCK Rising Edge Shift Data
SPCON &= ~0x80; // SPR2 = 0 (SPI Clock Rate)



SPCON |= 0x82; // SPR2:SPR1:SPRO = 1:0:0 = SCK is Fosc/64
SPCON [= 0x40; // SPEN =1 = SPI Enable
//SPCON=0xF2;

sd_enable =1; // SD OFF
/* Initialise the SD card into SPI mode by sending 80 clks(at least 74 clks)*/
for (i=0;1<20;i++)

{

SDRDData[i]=0xff;

}

SPI_Send(SDRDData,20);

sd_enable =0; //'SD ON
delay(1000);

/* Send CMDO(RESET or GO _IDLE STATE) command, all the arguments
are 0x00 for the reset command, precalculated checksum */

SDCmd[0] = 0x40;

SDCmd[ 1] = 0x00;

SDCmd[2] = 0x00;

SDCmd[3] = 0x00;

SDCmd{4] = 0x00;

SDCmd[5] = 0x95;

SPI_Send(SDCmd,SDCMD_size);
if (SD_r1(0x01,5000)==1){sd_enable=1;return 1;}

sd_enable=1; /1 SD OFF
delay(1000);
/! SPI_Re();

sd_enable=0;



/* Send mmc CMD1(SEND_OP_COND) to bring out of idle state */
/* all the arguments are 0x00 for command one */
/* Checksum is no longer required but we always send 0xff */
timeout=5000;

do

{

SDCmd[0] = 0x41;

SDCmd[1] = 0x00;

SDCmd{2] = 0x00;

SDCmd[3] = 0x00;

SDCmd[4] = 0x00;

SDCmd[5] = OxfT;
SPI_Send(SDCmd,SDCMD_size);

timeout--;

}while((SD r1(0x00,5000)!=0)&&(timeout>0));
if (timeout==0)

{

sd_enable=1;

return 1;

}

sd_enable = 1; /* Sd OFF */

/ SPI_Re();

return O;

}
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/* Long Delay Time Function(1..4294967295) */

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

void delay(unsigned long 1)
{



void SPI_Send(unsigned char *buf,int Length)

}

}

{

while(i > 0) {i--;}

/[ Loop Decrease Counter

return;

unsigned char reset;
if(Length==0) return;
while(Length!=0)
{
SPDAT = *buf;
while((SPSCR & 0x80)!= 0x80){}
reset=SPDAT;
buft+;
Length--;
3

return;

unsigned char SPI_Re(void)

{

unsigned char Dummy=0x{f;

SPDAT = Dummy;

while((SPSCR & 0x80)!= 0x80){}

Dummy = SPDAT;

return (Dummy);

}

/l Wait SPIF = 1

// Wait SPIF = 1

// Read Data

int SD_r1(unsigned char response,unsigned long timeout)

{

while((SPI_Re()!= response) && (timeout!=0))

{



timeout--;

}
if (timeout == Q)
{
return 1; /* Failure */
}
else if (timeout!=0)
{
return 0; /* Success */
}
}
int sd_read_block(int block number)
{
int Checksum;

unsigned long temp;

sd_enable = 0; /* Sd ON */

temp=block_number;

temp=temp<<9;

/* send MMC CMD17(READ_SINGLE BLOCK) to read the data from MMC card */
SDCmd[0] = 0x51;

/* high block address bits, varh HIGH and LOW */
SDCmd[1] = temp>>24;

SDCmd[2] = temp>>16;

/* low block address bits, varl HIGH and LOW */
SDCmd[3] = temp>>8;

SDCmd[4] = temp;

/* checksum is no longer required but we always send Oxff */

SDCmd([5] = 0xff;



SPI_Send(SDCmd,SDCMD_size);
/* if mmc_response return 1 then we failed to get a 0x00 response */
#((SD_r1(0%00,5000))==1)
{
sd_enable = 1; /* Sd off */
return 1;
}
/* wait for data token */
if (SD_r1(0xfe,5000)==1)
{
sd_enable = 1; /*Sd off */
return 1;
}
/* Get the block of data based on the length */
SPI_Re Block(SDRDData,SDData_size);
/* CRC bytes that are not needed */
Checksum = SPI_Re();
Checksum = Checksum << 0x08 | SPI_Re();
sd_enable = 1; /* Sd Off */
SPI_Re();
return 0;
}
int sd_write_block(int block_number)
{
unsigned long temp;
unsigned char a;
sd_enable = 0; /* Sd ON */
temp=block number;

temp=temp<<9;



SDCmd[0] = 0x58;

SDCmd[l] = temp>>24;
SDCmd[2] = temp>>16;
SDCmd[3] = temp>>8;

SDCmd[4] = temp;

SDCmd][5] = 0xfT;
SPI_Send(SDCmd,SDCMD_size);

/* if mme_response return 1 then we failed to get a 0x00 response x/
if((SD_r1(0x00,5000))==1)
{

sd_enable =1; /* Sd off */

return 1;

SDCmd[0] = 0xfe;
SPI_Send(SDCmd, 1);
SPI_Send(SDWRData, SDData_size);
SDCmd[0] = OxfT;
SDCmd[1] = 0x{T;
SPI_Send(SDCmd,2);

a=SPI_Re(); /

if{(a&0x0£)!=0x05) /I

{ I Check Error from writing
sd_enable = 1; /*Sd off */ 1
return 1; /

} I

if (mmc_wait_for write_finish() == 1)



sd_enable=1; /* Sd off */
return 1;

}

return 0;
}
void SPI Re Block( unsigned char *buf, int Length)
{

int i;

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

{

*buf = SPI_Re();
buf++;

}

returﬁ;
1
void define sd(void)
{
sd_read block(0);
reserved_sectors=SDRDData[0x0e]+(SDRDData[0x0£]*256);
byte per_sector=SDRDData[0x0b]+(SDRDData[0x0c}*256);
sector_per_cluster=SDRDData[0x0d];
number_of FAT=SDRDData[0x10};
sectors _per_FAT=SDRDData[Ox16]+(SDRDData[Ox17]*256);
root_entry=SDRDData[0x11]+(SDRDData[0x12]*256);
sector_of fatl=SDRDData[0x0e];
sector_of fat2=SDRDData[0x0e]+245;
sector_of root=(SDRDData[22]*SDRDData[16])+SDRDData[14];
sector_of cluster2=sector_of root+((32*root_entry)/byte_per_sector);

return;

}



int read_cluster(int cluster)
{
int num;
if (cluster<=0) return 1;
num=sector of cluster2+(8*(cluster-2));
sd_read_block(num);
return 0;
}
void read_file(char filename[8])
{
int num=0,n=1,i=0;
read_root(numy);
fust_cluster¥0;
while(first_cluster==0)
{
printf{"Middle Loop");
while(SDRDData[0x20*n+i]==filename[i]&&(i!=8))
{
i++;
}
if (i==8) {first_cluster=SDRDData[0x20*n+0x1a];}

else if (SDRDData[0x20*n+i]!=filenamefi]) {n=n¥ 15}
if{(n%16)==0&&n!'=0) {num++;read_root(num);n=0;}

1=0;

}
first_cluster=(SDRDData[0x20*n+0x1b}*256)+SDRDData[0x20*n+0x1a];

return;

}



void read_root(int num)

{
sd_read_block(sector of root+num);
return;

}

void arrang(void)

{

int i=0;

for(i=0;1<510;i++)

{

arrang_1[i]=SDRDData[3+i];
arrang_1[i+1]=SDRDData[3-1-+i];
i+t

}

return;

}

void arrangl(void)

{

int i=0;

for(i=0;i<512;i++)

{

arrang_1[i]=SDRDData[1+i];
arrang_1[i+1}=SDRDDatali];

1++;
}

return,

}

int mmc_wait_for write_finish (void)
{

int count = Oxffff;

//data root in SDRDData);



unsigned char result = 0;

while((result == 0) && count)
{
result = SPI_Re();
count--;
}
if (count == 0)
return 1; /* Failure */
else
return 0; /* Success */
}
void read_to_buff{void)
{
int ij;

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

{
sd_read block(sector_of cluster2+j+(8*(first po-2)));
arrang1();
for(i=0;i<512;i++)
{
buff[i+(512%*j)]=arrang 1[i};
}
}



Tilsuunsy GSM uag GPS

#include <string.h>
unsigned char N[9]="\0",E[10]="\0";
unsigned char N1[9]="\0",E1[10]="\0";
unsigned char buf gps[512],GPGGA[6]="GPGGA";
unsigned char uartl _buf[255]="\0";
/[Charractor Array for SMS (Buffer)
unsigned char Call Ready[11]="Call Ready";
/lfor save "Call Ready"
unsigned char CMTI[12]="\0";
unsigned char NO_CARRIER[11}="NO CARRIER";
unsigned char readed massage[100];
unsigned char buf tel[{30]="\0";
unsigned char password[5];
unsigned char own_tei[10];

unsigned char own_tel con[49];

unsigned char buf gets[70]="\0";

unsigned char tel[49]="002b00360036003800340030003000390039003400320031";

//+66840099421
char massage([512];
/* pototyﬁe function section */
void read_gps(void);
int ch_CMTI(void);
char putcharl(char ch);
Put Char To UART-1
char getcharl(void);

// Get Char From UART-1

"



void init_uart(void);

// init uartQ
void prini_uart 1(void);

/I send stream for uartl
void init_uart1(void);

// init Uart1
void read_password(void);
void read_own_tel(void);
void clrscrl(int);
void ggets1(void);
void delay1(unsigned long);

/l Delay Time Function(1..4294967295)
void get_tel f_cpbs(void);
/****************************/
/* get String from uartl */
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void read_gps(void)
{
int X,y,7;
while(1)
{
z=1;
for(x=0;x<512;x++)
{

buf_gps[x]=getchar();

}

x=0;
while(z)

{
while(buf_gps[x]!='$")



X++;
}
X++;

if(lbuf_gps[x+2]=="G'&&buf gps[x+3]=='G'&&buf gps[x+4]=="A")

{
for(y=0;y<9;y-++)
{
Nlyl=buf gps[x+y+17];
}
for(y=0;y<10;y++)
{
Elyl=buf gpslx+y+29];
}
printf("\N=%s\nE=%s\n",N,E);
return;
¥

printf("\nIN Loop\n");
if(x>(512-70)){z=0; }

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

/* check CMRI (MASSAGE income) from uartl */
/**********************************/
int ch CMTI(void)
{
int a=0,n=0,x;

sprintflCMTL,"+CMTL: %cSM%c",0x22,0x22);



PO=~0x11;

while(a==0)

{
ggets1();
x=1;
n=0;

printf("\nFrom Loop check CMTI=%s\n",uartl buf);

while(x)
{
if (uartl_buf[n]!=CMTI[n])
{
if (uartl_buf[n+2]!'=CMTI[n]){x=0;}
else n++;
if (h==11){a=1;x=0;}
delay1(100):
}
else n++;

if (n==11){a=1;x=0;}

delay1(100);
}
x=1;
n=0;
while(x)
{

if (uartl_buf[n]!=NO_CARRIER[n]){x=0;}
else nt+;

if (n==10){a=2;x=0;}

delay1(100);



}
ifla==1)return 2;

ifla==2)return 1;

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

/* get String from uartl */

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

void ggets1(void)
{
char buf;
int x=1,n=0;
while(x)
{

buf=getchar1();

if (buf!=10)&&(bufl=13)){uarti_buf[n}=buf;n++;}
else if ((buf==13)&&(n>2)){uartl buf[n]=buf;n++;}
else if (buf==10)&&(n>2)) {uartl buf[n]=buf;x=0;}

Muartl_buf[n]=\0";n++;

return;

}

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

/* Write Character To UART] */

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

char putcharl(char c)
{
if (c=="\n')
/! If Line Feed(LF)



while (1TI1);

T = 0;
SBUF1 = 0x0D; /I Auto Add CR(LF+CR)

}

while (ITI1);

TI1 = 0;

return (SBUF1 = ¢);

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

/* Get character From UART1 */

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

char getcharl(void)
{
char c;
while ('RI1);
¢ = SBUFI;
RI1=0;

return(c);

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

/* Print String to UART1 */

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

void print_uart1(void)

{
char *p;
/I Pointer Buffer
p = uartl buf;

// UART1 Buffer



do
// Get char & Print Until null
X
putcharl(*p);
// Write char to UART1
ptt;

// Next char
}
while(*p !="0");
// End of ASCII (null)

return;

}

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

* Initial UARTO ¥
/*******************************/
void init_uvart(void)
{
SCON = 0x50;
{/ UARTO = Mode 1 (N,8,1)
BDRCONO |= 0x0C;
// TBCK:RBCK=1:1 = Used Internal Buad Generate UARTO Baudrate
BDRCONO &= ~0x01;
// SRCO=0 = Select Fosc to Baudrate
PCON |= 0x80; I
UARTO0:SMODO = 1 (Enable Double Baudrate)
BDRCONO |[= 0x02;
// SPD0=1 = Fast Baudrate Generator
BRLO =0x10;
// Setup UARTO Baudrate 9600BPS



BDRCONO |=0x10;

// BRR0O=1 = Start Internal Baud0

ES=0;
return,;

// Disable UARTO Interupt

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

/*

Initial UART1 */

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

void init_uartl(void)

{

[*¥**Initial Uart****/
SCON1 = 0x50;
// UART1 = Mode 1 (N,8,1) non start bit,8bit,1 stop bit
/**Select Generate Baudrate By Internal-Baud**/
BDRCONI1 |= 0x0C;
// TBCK:RBCK=1:1 = Used Internal Buad Generate UART1 Baudrate
BDRCONI &= ~0x01;
// SRC1=0 = Select Fosc to Baudrate
/**Set up Internal-Baud**/
BDRCONI1 |= 0x80;
// UART1:SMODI1 = 1 (Enable Double Baudrate)
BDRCONI |= 0x02;
// SPD1=1 = Fast Baudrate Generator
BRL1 =0x10;
/! Setup UART1 Baudrate 9600BPS
BDRCONO |= 0x10;
// BRR0O=1 = Start Internal Baud0



}

BDRCONI1 |= 0x10;
// BRR1=1 = Start Internal Baud1
/I Start Transmit Fucntion
TIl =1;
// Set TI1 to send First char of UART1
IEN1 &= ~0x08;
// Disable UART1 Interupt
RI1=0;

return;

void delete_all _massage(void)

{

sprintfluart]_buf,"AT+CMGDA=%cDEL ALL%c%c",0x22,0x22,0x0d);

print_uart1();

return;

}

void send_sms(void)

{

int x,len;

sprintfluart]_buf," AT+CMGS=%c",0x22);

print_uart1();

printf{("\n%s",uart1_buf);

if(tel[ 1]!='0")

{

sprintf(uartl_buf,"0");

print_uart1();

}

for(x=0;x<48;x++)

{

sprintfluart]l buf,"%c" tel[x]);



print_uart1();

}

sprintf{uartl_buf,"%c",0x22);
print_uart1();
sprintf{uart]_buf,"%c",0x0d);
print_uart1();

printf("\ntel=");

for(x=0;x<48;x++)-

{

printf("%c" tel{x]);

}

delay(5000);
/lsprintf(massage,"0E250E320E140E010E230E300E1AOE310E07");
//massage=ladkrabang ;in thai
printf("\nmassage=");

len = strlen (massage);
for(x=0;x<len;x++)

{

sprintf{uart] _buf,"%c",massage[x]);
print_uart1();
printf("%c",massage[x]);

}

sprintfluart] _buf,"%c",0x1a);
print_uart1();

printf{("\nmassage for send sms=%s",uartl_buf);
return;

}

void read_sms(void)

{
sprintf(uartl buf," AT+CMGR=1%c",0x0d);



print_uart1();

ggets10);

sprintf(readed_massage,"%s",uartl_buf);

geets10;

sprintf{buf tel,"%s",uartl_buf);

return;

}

int ch_pass(void) /199,103,107,111

{

int y=0;

while(1)

{

if (password[y]!=buf _tel[3+(y*4)]) {printf{(*\nPassword fault\n");return 0;}
//return error

y+t;

if (y==4) {printf("\nLogin Success\n");return 1;}

/freturn passed
}
}
void get_tel(void)
{
int i;

for (1=0;i<48;i++)
{
tel[i]=readed_massage[21+i];
printf{"sms from loop read_sms=%s",readed_massage);

}
printf("\n%s\n", tel);

return;



void return_sms(void)

{
printf{"\nmassage=%s",massage);
send_sms();
return;
}
void en_relay(void)
{
Relay=1;

I sprintf(massage,"006D006F0064006500200031");

return;

}

void dis_relay(void)

{
Relay=0;

1 sprintf(massage,"006D006F0064006500200032");
return;

}

/*******************************************[

/* Long Delay Time Function(1..4294967295) */

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

void delay1(unsigned long i)

{
while(i > 0) {i--;}
// Loop Decrease Counter

return;
!
void get_tel f cpbs(void)
{

int 1,j=0;



sprintf{uart]_buf," AT+CPBS=%cMC%c%c",0x22,0x22,0x0d);
print_uart1();
delay(1000);
sprintf{uart]_buf,"AT+CPBR=1%c",0x0d);
print_uart1();
ggets10;
sprintf{readed_massage,"%s",uartl_buf);
printf{"\n%s\n",readed _massage);
for(i=0;i<20;i++)
{
tel[i]=""";
}
for (i=0;i<10;i++)
{
tel[il=readed massage[12+i];
}
printf("\n%s\n",tel);
while(tel[j]!="")
{
s
}
sprintf{tel,"002B003600360038003%c003%c003%c003%c003%c003%c003%c003%c" tel{j-
81,tel[j-71,tel[j-61,tel[j-51, tel[j-4],tel[j-31,tel(j-2] tellj=11);
printf{"\ntel from loop get_tel f cpbs%s\n",tel);
return;
}

void read_password(void)

{

read_cluster(first_pass);

arrang();



sprintf(password,"%c%c%c%c%c",arrang_1[1],arrang_1[3],arrang_1[5],arrang_1{7],\0");

printf("\nPassword=%s\n",password);

return; |

}

void read_own_tel(void)

{

read_cluster(first_pass);

arrang();

sprintflown_tel,"%c%c%c%c%c%oc%cY%c%c%c" arrang, 1{0x0d],arrang 1[{0x0f],arrang 1[0x11]
,arrang_1[0x13],arrang 1[0x15],arrang_1[0x17],arrang_1[0x19},arrang_1[0x1b],arrang 1[
0x1d],arrang_1[0x1f]); :

printf("\nOwn Tel=%s\n",own_tel);

sprintflown_tel con,"002B003600360038003%c003%c003%c003%c003%c003 %c003%c003%c
%c",own_tel[2],own_tel[3],own_tel[4],own_tel[5],own_tel[6],own _tel[7],own tel[8],own
tel[9],10);

printf{("\nOwn Tel Converted=%s",own_tel con);

return;

}
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Ki“smax Digital lnc. Secure Digital Memory Card
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KP032S3CBS

KP032S3CCS
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KP128S3EMS
KP256S3EMS
KP256S3FMS
KP512S3EMS
KP512S3FMS
KP01GS3FMS
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_Kingmax Digital Inc. Secure Digital Memory Card

Features
B Capcity:32MB/64MB/128MB/256M/512MB/1GByte W  High speed serial interface with random access
B Compliant Specification Ver 1.01 ---support dual channels with interleave for flash
®  On card error correction memory.
W Support CPRM ---QuickWrute™ Technology: a cost-effective
B Two alternative communication protocols: solution
SD mode and SPI mode with ultra high performance of flash access

time

Variable clock rate 0~25MHz. . s
— " ot 58 and high reliability of data storage.
offage range for communication: £.8=3. -=-Max. Read/Write rate :10Mbyte/s

fi ting :2.7~3.6V.
i oper‘a g i 6 B Upto 10 stacked card(at
®  Low power consumption : automatic power down and 20MHZ,VCC=2.7~3.6V)

tomatic wake up, smart t
aulfomatic Wake Up, Smart pgy g anageren Data Endurance: 100k Program/Erase Cycles

CE and FCC certificates
PIP package Technology
Dimension: 24mm(W)x32mm(L)x1.4mm(T)

B No external programming voltage required.

Damage free powered card insertion and removal
® Forward compatibility to MultiMedia Card.

Description

These SD cards are highly integrated flash memories with serial and random access capability. It is accessible via a dedicated
serial interface optimized for fast and reliable data transmission. This interface allows several cards to be stacked by through
connecting their peripheral contacts. These SD cards are fully compatible to a new consumer standard, called the SD Card system
standard define in the SD card System specification. The SD card system is a new mass-storage system based on innovations in
semiconductor technology. It has been developed to provide an inexpensive, mechanically robust storage medium in card form
for multimedia consumer applications. SD card allows the design of inexpensive players and drivers without moving parts. A
low power consumption and a wide supply voltage range favors mobile, battery-powered application such as audio players,
organizers, palmtops, electronic books, encyclopedia and dictionaries. Using very effective data compression schemes such as

MPEG, the SD card will deliver enough capacity for all kinds of multimedia data.
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Block Diagram
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All units these SD card are clocked by an internal clock generator. The interface driver unit synchronizes

the DAT and CMD signals from external CLK to the internal used clock signal. The card is controlled by the

six line SD card interface containing the signals: CMD,CLK,DAT0~DATS3. For the identification of the SD card

in a stack of SD card, a card identification register(CID) and a relative and address register(RCA) is foreseen.

An additional register contain different types of operation parameter. This register is called(CSD). The communication
using the SD card lines to access either the memory field or the register is defined by the SD card standard. The card
has its own power on detected unit. No additional master reset signal is required to setup the card after power on.

It is protected against short circuit during insertion and removal while the SD card system is power up. No external
programming Voltage supply is required. The programming voltage is generated on card. These SD card support

a second interface operation mode the SPI interface mode. The SPI mode is active if the CS signal is asserted(negative)

during the reception of the reset command(CMDO).
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Interface

These SD Card interface can operate in two different modes:

. SD Card mode

. SPI mode

Host system can choose either one of modes. SD Card mode allow the 4-bit high performance data transfer. SPI mode allows

easy and common interface for SPI channel. The disadvantage of this mode is loss performance, relatively to the SD mode.

SD Card mode pin definition

Pin Name Type Description

1 CDh 1/O/PP Card Detect
DAT3 Data bit 3

2 CMD - PP Command/Response
3 Vssi S Ground
4 Ve S Supply Voltage
5 CLK I Clock
6 Vso S Ground
7 DATO 1/0/PP Data bit 0
8 DATI I/0/PP. Data bit 1
9 DAT2 1/O/PP Data bit 2

1: S: Power Supply, I: Input O: Output ' I/O: Bi-directionally PP: /O using push-pull drivers
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SD Card Bus Concept

The SD bus allows the dynamic configuration of the number of dsts line from 1 to 4 Bi-directional data signal.

After power up by default, the SD card will use only DATO. After initialization, host can change the bus width.

Multiplied SD cards connections are available to the host. Common V¢, V,, and CLK signal connections are

available in the multiple connection. However, Command, Respond and Data line(DAT0~DAT3) shall be divided

for each card from host.

This feature allows easy trade off between harware cost and system performance. Communication over the SD bus

Is based on command and data bit stream initiated by a start bit terminated by stop bit.

CLK: with each cycle of this signal a one bit transfer on the command and data lines are done. The frequency may

vary between zero and the maximum clock frequency. The SD Card bus master is free to generate these cycles
without restriction in the range of 0 to 25Mhz.

CMD: Commands are transfer serially on the CMD line. A command is a token to starts an operation from host to the card.
Commands sent to a address single card(address command) or to all connected cards(boardcast command).
Responses are transfer serially on the CMD line. A response is a token to answer to a previous command. Responses
Are sent from a single card or from all connected cards.

DATO0~3: Data can be transfer from the card to host or vice versa. Data is transferred via the data line.

HOST
CLK CLK
Vdd A Vdd
Vss A Vss SD Memory
Card (A)
D0-3(A), I DO-D3, CMDy
CMD(A) [ k
CLK
N Vdd
S N2 N Vs SD Memory
Card (B)
D0-3(B), |, DO-D3. CMD,
CMD(B) | v
ClK
Vdd
Vss | MultiMediaCard
©)
DO-3(C)! DO.CS. CMDy| 1y18p2 Not
CMD(C Connected

SD Card bus Topology
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SPI mode pin definition

Pin|{ Name Type' Description
1 CS I Chip Select(Neg. True)
2 DI I Data In
3 Vsai S Ground
4 Ve S Supply Voltage
5 CLK I Clock
6 Vso S Ground
7 DO 0 Data Out
8 RSV -
9 RSV -

1 S: Power Supply, I: Input O: Qutput I/O: Bi-directionally PP: /O using push-pull drivers
Note: These signals should be pulled up by host side with 10~100K ohm resistance in the SPI mode.

SPI Bus Concept

The SPI bus allows one bit data line by 2-chanel(Data In and Qut). The SPI compatible mode allows the MMC Host systems to
use SD card with little change. SPI mode is byte transfers.

All the data token are multiples of the bytes(8 bit) and always byte aligned to the CS signal. The advantage of the SPI mode is
reduceing the host design in effort. Especially, MMC host can be modified with little change.

The disadvantage of the SPI mode is the loss of performance versus SD card mode.

_HOST_
CSw cs
R Vdd SD Memory
Vss ) Vsg CARD (A)
(SPI mode)
« CLK DataiN DataQgit
CS(B) A cs
—Jd SD Memory
i CARD (B)
Dc;tL:lN , | «CLK,DataIN,DataOy (SP! mode)
DataOu't N 14
| Y muttiMediaCard
CARD (C)
,CLK,DatalN,Dataobl (SPI mode)
SPI mode bus topology
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SD Card Electrical Characteristics

Rpar Remp
CMD . N
DAT0~3 ) SR SN N \;
HOST [ : j; lﬁ -
e A

e |
o

SD card Conrection diagram

DC Characteristic
ABSOLUTE MAXIMUM RATINGS
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