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Abstract

This project is a designing and building The flood waming system over mobile phone and
take Technology to facilitate the notification in the event of flood emergencies quickly. This
project by bring a microcontroller for conirol system. First,Microcontroller take analog to digital
converler a signal from distance sensor. When computer receive a signal and a signal over setting
in program, A mobile is send waming message. A message can tell level upper or lower. Which a

warning system can be used in real life for ready to flood.
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#define F_CPU 19660800UL // 19.6608 Mlliz
#include <stdint.h>

#include <avr/io.h>

#include <util/delay.h>

#inciude <stdio.h>

#include <avr/eeprom.h>

#include <avr/interrupt.h>

#define BAUD 19200 // 19200 BPS
#define MYUBRR F CPU/16/BAUD-I

#idefine PORT 74HC595 SIN PORTD // Pin PD
#define PORT 74HC595 STR PORTD /I Pin PD
#define PORT 74HC595 CLK PORTB /{ Pin PB
#idefine DIR_74HC595 SIN DDRD // Din PD
#define DIR_74HC595 _STR DDRD /I Dir PD
#idefine DIR_7411C595 CLK DDRB /f Dir PB
#define SIN 74HC595 PIN (1<<4) // PD:Bit{4]
#define STR 741C595 PIN (1<<7) /! PD:Bit[7)
#definc CLK 74HC595 PIN (i<<0) // PB:Bit[0]

#define SIN_74HC595_HI() PORT 74HC595_SIN [= SIN_74HC595 PIN
#definc SIN_74HC595_LO() PORT _74HC595_SIN &= ~SIN_74HC595_PIN
#idefine STR_74HCS95 HI() PORT_74HC595_STR |= STR_74HC595_PIN
#define STR_74HCS95 LO() PORT 74HC595_STR &=~STR_74HCS95_PIN
#idefine CLK_74HCS95_HI() PORT 74HC595_CLK |= CLK_74HC595 PIN
#define CLK_74HCS95_LO() PORT 74HC595_CLK &= ~CLK_74HC595_PIN

#define SHIFT _BL  0x0l // Q0 = Backlight(0=FF,1=0ON)
#define SHIFT RS 0x02 // Q1 = RS(0=Command,1=Data)
Hdefine SHIFT RW 0x04 //Q2 = RW(0=Write,}=Read)

#define SHIFT_EN  0x08

int Backlight LED;
char ledbuf{16+1];
char vart_buf[24}; // "sprint” UART(] Buffer



static char Index_Count;
char vart_buf AOQ;
char vart buf Al;
char vart_buf A2;
char vart_buf_A3;
char vart_buf A4;
char uart_buf A5;
char vart_buf A6;
charvart_buf A7;
char vart_buf AS;
char vart_buf A9;

char vart_buf B{);
char vart_buf Bl;
char vart_buf B2;
char vart_buf B3;
char uart_buf B4;
char uart_buf BS5;
char vart_buf B6;
char vart_buf B7;
char vart buf BE;

char vart buf B9;

char vart_buf CO0;
char vart_buf CI;
char vart_buf C2,
char vart_buf C3;
charvart_buf C4;
char vart_buf C5;
char vart_buf_C6,
charvart_buf C7;

charuart_buf C8;

41



char vart_buf C9;

char uart_buf e0;
char nart_buf el;

char vart_buf ¢2;

char vart_buf f0;
char vart_buf f1;

char vart_buf f2;

uwintl6 fsend samel;

uwintl6 tsend same2;

uintl6 tsend same3;

uintl6 tsend 1=I;

uintl6 tsend 2 =I;

uintt6 tsend 3 =1,

uintl6 1 level ;

/* pototype section */

void init_serial(unsigned int ubrr);

int putcharO(unsigned char data);

unsigned char getcharO(void);

void print_uart(void);

void LCD_Initial();

void LCD Command(unsigned char value);
void LCD_Ascii(unsigned char);

void LCD_Print_String(const char c[]);
void LCD Print_Buffer(void);

void LCD_SetCursor(unsigned char Cursor);
void LCD_ClearScreen(void);

void LCD_Backlight{int LED_Status);

void LCD Busy LCD(int lcd_command);

{ Initil UART

/ Put Char To UART

// Get Char From UART
// Print String to UART
// Initial LCD Display

/f Write Command

/! Set Cursor{Set DDRAM Address)

/f Clear Screen Display
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void LCD_Shift Byte{unsigned char value, int led command); // Shift Byte(Data,Cominand)
to LCD

void LCD_Shift_Nibble(unsigned char nibble, int lcd_command); // Shift Nibble(4 Bit Data) to
LCD

void LCD_Shift 74HC595{unsigned char value); // Shift Byte to 74HC595

void delay_ms(unsigned int time);

void delay _us(unsigned int time);

void eeprom_write bytel(uintl6_t addr, uint8 t data)

{
while(EECR & (1<<EEPE)) Mwaituotil previous write any*/
EEAR = addr;
EEDR = data;
EECR |= {(1<<EEMPE};
EECR [= (1<<EEPE},
}
uint8_t eeprom_read_bytel{uint16_t addr)

{
while(EECR & (1<<EEPE)) f*wait until previous write any*/

EEAR = addr;
EECR |= (1<<EERE}, {/disable eeprom ready interrupt
EECR &= ~(1<<EERIE);
return EEDR;
}
void chang_A()
{
uart_buf 0 = getchar0();
sprintf{uart_buf,"%c",uart_buf f0);
print_uart();
uart_buf A0 = getchar(();

eeprom_write_bylel(0xCO,uart_buf A0);



sprintf{uart_buf,"%c" vart_buf A0},
print_uvart();

vart_buf Al = geichar0();
eeprom_write_bytel(0xC1,uart_buf Al);
sprintf{uart_buf,"%c" uart_buf_Al);
print_uart(};

vart_buf A2 = getchar0();
ceprom_write_byte1{0xC2,uart_buf_A2);
sprintf{uart_buf,"%c" uart_buf_A2);
print_uvart();

uart_buf A3 = getchar0();

eeprom_write bylel{0xC3,uart_buf_A3);
sprintf{uart_buf,"%c" uart_buf_A3);
print_uart();

varl_buf A4 = getchar0();

eeprom_write bylel (0xC4,uart_buf_Ad);
sprintfluart_buf,"%c" uart_buf_A4);
print_uart();

uart_buf A5 = getchar0();

ecprom write_bylel{OxC5,uart_buf AS5);
sprintf{uart_buf,"%c" uart_buf A5);

print_uari();

vart_buf A6 = getchar0();
eeprom_write_bytel(0xC6,uart_buf_A6);
sprintQuart_buf,"%c" uart_buf_A6),
print_uart(};

vart buf A7 = getchar0();
ceprom_write_bytel{0xC7,uart_buf A7),
sprintfluart_buf,"%c",vart_buf_A7);
print_uart();

vart_buf A8 = getchar0(),
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ecpromn_write_bytel(0xC8,uart_buf_ AS8);
sprintfluart_buf,"%c",vart_buf_AS8);
print_uart();

nart_buf A9 = getchar0();
eeprom_write_bylel (0xC9,uart_buf A9);
sprintfluart_buf,"%c" vart_buf A9);
print_uvart();

}

void chang_B{)

{

vart_buf f1 = getchar0();
sprintf{uart_buf,"%c" nart_buf f1);
print_uart();

vart_buf B0 = getcharO();
eeprom_write_bytel (0xDO,uart_buf B0);
sprintf{luart_buf,"%c",uart_buf_B0);

print_uarl(});

uart_buf B1 = getchar0(};
eeprom_write_byte1(0xD1,uart_buf_B1);
sprintf(uart_buf,"%c" uart_buf B1);
print_uart();

vart_buf B2 = getchar0();

eeprom_write _bytel(0xD2,uart_buf B2);
sprintf{uart_buf,"%c" vart_buf_B2),
print_uart();

uart_buf B3 = getchar0();

eeprom_write bytel (0xD3,vart_buf B3);
sprintf{uart_buf,"%c" vart_buf_B3);
print_uart();

vart_buf B4 = getchar0();

eeprom_write_bylel(0xD4,vart_buf_B4);
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sprintfluart_buf,"%c",uart_buf B4),
print_uart();

vart_buf B5 = getchar0();
eeprom_write_bytel(0xD5,uart_buf B5);
sprintf{uart_buf,"%c",uart_buf_B5);
print_uart();

vart_buf B6 = getcharG(};
ecprom_write_bytel(0xD6,uart_buf_B6);
sprintf{uart_buf,"%c" vart_buf B6);
print_uart();

vart_ buf B7 = getchar0();
ceprom_write_bytel(0xD7,vart_buf B7);
sprintf{uart_buf,"%c",uart_buf B7);
print_uart();

vart_buf BR = getchar0();
eeprom_write_byle1(0xD8,uart_buf B8);
sprintf{uart_buf,"%c" uart_buf_Bg);
print_uart();

uart_buf B9 = getchar0();
eeprom_write_bytel (0xD9,uart_buf_B9);
sprintf{uart_buf,"%e",uart_buf_B9);
print_uvart(};

}

void chang_C(}

{

vart_buf _f2 = getchar0();
sprintf{uart_buf,"%c",uart_buf_f2);
print_uart();

vart_buf C0 = getchar0();
eeprom_write_bytel(0xEQ,uart_buf_CO);
sprintf{uart_buf,"%c" vart_buf_C0);

print_vart();
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uart_buf C1 = getchar0();
eeprom_write_bytel(OxEl,vart_buf Cl);
sprintf{uart_buf,"%c",vart_buf_C1);
print_uart(),

uart buf C2 = getcharO();
eeprom_write_bytel (0xE2,uart_buf C2),
sprintfluart_buf,"%c",uart_buf C2);

print_uart();

vart_buf C3 = getchar(();

eeprom write_bytel(OxE3,uart_buf C3);
sprintf{uart_buf,"%c" nart_buf C3);
print_uari(});

vart_buf C4 = getcharG();

eeprom write bytel(0xE4,uart_buf C4);
sprintfluart_buf,"%c",vart_buf C4);
print_uart(};

vart_buf C5 = getchar0();
eeprom_write_bytel(0xE5,uart_buf C5);
sprintf{uart_buf,"%c",uart_buf_C5);
print_uart();

vart_buf C6 = getchar0();
eeprom_write_bylel (OxE6,uart_buf C6);
sprintf{uart_buf,"%c" uart_buf_C6);
print_uvart();

uart_buf C7 = getchar0();
eeprom_write_bytel(0xE7,uart_buf C7);
sprintf{uart_buf,"%c" uart_buf_C7);
print uart();

uart buf C8 = getchar0();
cepromn_write_bytel (0xE8,uart buf C8);

sprintf{vart_buf,"%c" uart_buf C38);
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print_uart();

vart_buf_C9 = getchar0();

ecprom write_bytel(0xE9,uart_buf_C9);
sprinif{uart_buf,"%c" vart_buf_C9);
print_uart();

}

f/read eeprom

void read A()

{

vart_buf A0 = eeprom_read_bytel(0xCO);
uart_buf Al =eeprom_rcad_bytel(0xC1);
vart_buf A2 = eeprom_read bytel(0xC2),
uart_buf A3 = eeprom_read_bytel(0xC3);
vart_buf A4 = eeprom_read_bytel(0xC4),
uart_buf A5 = eeprom_read_bytel(0xC5);
wart_buf A6 = eeprom_read_byte1{0xC6);
uart_buf A7 = eeprom_read_bytel(0xC7);
uart_buf A8 = eeprom_read_bytel (0xC8);
sprintf{uart_buf,"%c" uart_buf A0);
print_uart(};

sprintf{uart_buf,"%c" uart_buf_Al),
print_uart();
sprintf{uart_buf,"%¢" vart_buf A2);
print_uart();

sprintf{uart_buf,"%¢" uart_buf_A3);
print_uart();

sprintf{uart_buf,"%c" uart_buf_A4);
print_uart();
sprintf(uart_buf,"%c",uart_buf_AS5);
prini_vart(};

sprintf{uart_buf,"%c" uart_buf_A6);

print_uari();
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sprintf{uart_buf,"%c" uart_but A7);
print_uvart();
sprintf{uart_buf,"%c",vart_buf A8);
print_uart(};

}

void read_B()

{

vart_buf B0 = eeprom_read_bytel(0xD0);
uart_buf B1 =eeprom_read_bytel(0xD1);
uart_buf B2 = eeprom read_bytel(0xD2);
vart_buf B3 = eeprom_read_byte1(0xD3);
uart_buf B4 = eeprom_read_byte1(0xD4);
uart_buf BS5 = eeprom_read_byte1(0xD5);
vart_buf_B6 = eeprom_read_byte!(0xD6);
uart_buf B7 = eeprom_read bytc1(0xD7);

nart buf B8 = eeprom_recad_byte1{0xD8);

sprintf{uart_buf,"%c",uart_buf_BO0);
print_uart();
sprintf{uart_buf,"%¢c",vart_buf Bl),
print_uart();
sprintf{vart_buf,"%c" uart_buf B2),
print_uart();
sprintf{vart_buf,"%c" ,uart_buf B3);
print_uart();
sprimtf{vart_buf,"%c",uart_buf B4);
print_vart();
sprintf{uart_buf,"%c",nart_buf B5),
print_uart();
sprintfluart_buf,"%c" uart_buf B6);
print_uart();

sprintfluart_buf,"%c" uart_buf B7);
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print_uart();
sprintf{uart_buf,"%c",vart_buf B8);
print_vart();

}

void read_C()

{

vart_buf CO= ceprom_rcad_bytel{(0xE0);
uart_buf C1=eeprom_rcad_bytel(0xE1};
vart_buf_C2 = eeprom_read_bytel(0xE2);
vart_buf C3 = ceprom_read_bytel(0xE3),
uart_buf C4 = eeprom_read_bytel(0xE4);
vart_buf C5 = eeprom_read_bytel(0xE5);
nart_buf C6 = eeprom_read_bytel1{0xE6);
uart_buf C7 = eeprom_read_bylel (0xET);

vart_buf_C8 = eeprom_read_bytel1(0xE8);

sprintfluart_buf,"%¢" vart_buf CO);
print_uari();
sprintf{uart_buf,"%c",uart_buf_Cl 04
print_uart();
sprintf{uart_bulf, %c” uart_buf C2);
print_uart{);
sprintf{uart_buf,"%c" uart_buf C3);
print_uart();
sprintf{uart_buf,"%c" uart_buf C4);
print_uvart();
sprintf{uart_buf,"%c" vart_buf C5);
print_uart();
sprintfluart_buf,"%c" uart_buf C6);
print_uart();
sprintfluart_buf,"%c" uart_buf C7);

print_vart(};
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sprintf{uart_buf,"%c",vart_buf C8);
print_uart();

}

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

/******** LR 3 Senl data to telophone * Aok kkdokokkkd R F |

/#**********#**********#***********#********/

void sent_tell()

{
sprintf{vart_buf,"AT+IPR=19200\n");
print_uart();

delay ms(200);
sprintf{uart_buf,"AT+CMGF=1\n"});
print_uart();

delay ms(200);
sprintfluart_buf,"AT+CMGS=\"+66");
print_uart();

read A();

sprintf{uart_buf,"\"\n");

print_uart();

delay ms(200);
sprintf{uart_buf,"Water Upper to level 40 cm™);
print_uart();

delay ms(200);
sprintf{uart_buf,"%c\n",0x1A);
print_uart();

delay ms(200);

}

void sent_tel2()

{

sprintf{uart_buf,” AT+IPR=19200\n"),
print_uari(};

delay_ms(200);

{ Primt Message String

// Print Message String

{{ Print Message String

/ Print Message String

{/ Print Message String
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sprintf{uart_buf,"AT+CMGF=1\n");
print_uart();

delay _ms(200);
sprintf{uart_buf,"AT+CMGS=\"+66");
print_uart();

read_B();

sprintfluart_buf,"\"\n");

print_uart();

delay_mis{200);
sprintf{itart_buf,"Water Upper to level 40 cm");
print_uart();

delay ms(200);
sprintfluart_buf,"%c\n",0x1A);
print_uart();

delay ms(200);

}

void sent tel3()

{
sprintf{uart_buf,"AT+HIPR=19200\");
print_uart();

delay _ms(200);
sprintf{uart_buf,"AT+CMGF=1\n");
print_uart();

delay_ms(200);
sprintf{uart_buf,"AT+CMGS=\"+66"),
print_uart(};

read C();

sprintf{uart_buf,"\"\n");

print_uari();

delay ms{200};

sprintf{uart buf,"Water Upper to level 40 cm");

/f Print Message String

I/ Print Message String

// Print Message String

// Print Message String

// Print Message String

{/f Print Message String
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print_vart();

delay ms(200);
sprintf(uart_buf,"%c\wn",0x1A);
print_uarl();

delay_ms(200);

}

void sent teld()

{
sprintf{vart_buf,"AT+IPR=19200\n");
print_uart();

delay ms(200);
sprintf{uart_buf,"AT+CMGF=1\n");
print_uvart{);

detay ms(200);
sprintf{uart_buf,"AT+HCMGS=\"+66");
print_uart();

read A();

sprintf{vart_buf,"\"\n");

prini_uart();

delay ms(200);
sprintf{uart_buf,"Water Upper to level 45 em");
print_uart(};

delay ms(200};
sprintf{uvart_buf,"%c\n",0x1A);
print_uart();

delay ms(200);

}

void sent_lel5()

{
sprintf(uart_buf,"AT+IPR=19200\n"},
print_uart(),

delay ms(200);
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// Print Message Skring

// Print Message String

// Print Message String

/f Print Message String

// Print Message String

// Print Message String
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sprintfluart_buf,"AT+CMGF=1\n");
print_vart(};

delay_ms(200);
sprintf(vart_buf,"AT+HCMGS=\"+66");
print_vart();

read B(),

sprintf{uart_buf,"\"\n");

print_vart();

delay ms(200});
sprintfluart_buf,"Water Upper to level 45 cm");
print_uari();

delay _ms(200);
sprintf{vart_buf,"%c\n",0x1A);
print_uart();

delay ms(200);

}

void sent_tel6()

{

sprintf{uart_buf,"AT +HIPR=19200\n");
print_uari();

delay ms(200);
sprimf(uart_buf,"AT+CMGF=]\n");
print_uart(};

delay _ms(200);
sprintf{luart_buf,"AT+CMGS=\"+66");
print_uvart();

read_C(),

sprintf{uart_buf,"\"\n");

print_uart();

delay_ms(200);
sprintf{uart_buf,"Water Upper to level 45 cm");

print_uart();

/f Print Message String

// Print Message String

// Prinl Message String

// Print Message String

{/{ Print Message String

// Print Message String
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delay ms(200);
sprintf{uart_buf,"%c\n",0x1A),
print_uart();

delay ms(200);

}

void sent_tel7()

{

sprintfluart_buf,"AT-+IPR=19200 ")
print_uart();

delay_ms(200);
sprintfluart_buf,"AT+CMGF=1\n");
print_uari(};

delay ms(200);
sprintﬂuart_buf,"AT+CMGS=\“+66");
print_uarl();

read_A();

sprintf{uart_buf,"\"\n");

print_uart(};

delay ms(200);

sprintf{uart_buf,"Water Upper to level 55 cm”);

print_uart();

delay ms(200);
sprintf{uart_buf,"%c\n",0x 1 A);
print_uart();

defay_ms(200);

)

void sent_tel8()

{

sprintf{uart_buf,"AT+IPR=1 9200\"),
print_uart();

delay ms(200);
sprintf{uart_buf,"AT+CMGF=In");

// Print Message String

// Print Message String

// Print Message String

{/ Prini Message String

// Print Message String

/! Print Message String

/{ Print Message String

55



print_vart();

delay ms(200);
sprintf{uart_buf,"ATHCMGS=\"+66");
print_uart();

read B();

sprintf{uart_buf,"\"\n"};

print_uart();

delay_ms(200);
sprintf{uart_buf,"Water Upper to level 55 em");
print_vart();

delay ms(200);
sprintfluart_buf,"%c\n",0x 1A},
print_uarl(};

delay ms(200);

}

void sent_tel9()

{

sprintf{uart buf," AT +IPR=19200\");
print_uart();

delay ms(200);
sprintf{uart_buf,"AT+CMGF=1\n"),
print_uvart();

delay ms(200);
sprintf{uart_buf,"AT+CMGS=\"+66");
print_var();

read C();

sprinif{uart_buf,"\"\n");

print_uart();

dclay_ms(200);
sprintfluart_buf,"Water Upper to level 55 em"};
print_uart();

delay_ms(200);

// Print Message String

// Print Message String

// Print Message String

{f Print Message String

/ Print Message String
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sprintf{uart_buf,"%c\n",0x1A);
print_uart();

delay_ms(200);

}

void sent_telt0()

{
sprintf{uart_buf,"AT+IPR=19200\n");
print_uart(};

delay ms(200);
sprintf{uart_buf,"AT+CMGF=1\n");
print_uart();

delay ms(200);

sprintflvart_buf,"AT+CMGS=\"+66"),

print_uarl{);

read _A();
sprintf{uart_buf,"\"\n");
print_uart(});

delay ms(200);

sprintf{uart_buf,"Water lower to level 40 cm");

print uart();

delay ms(200);
sprintf{uart_buf,"%c\n",0x1A);
print_uart();

delay_ms(200);

}

void sent_tell1()

{
sprintf{uart_buf,"AT+PR=19200\n");
print_uart();

delay ms(200);
sprintfluart_buf,"AT+CMGF=1\n");
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// Print Message String

/{ Print Message String

// Prini Message String

{f Print Message String

/f Print Message String

H Prinl Message String

/f Print Message String



print_uvart();

delay_ms(200);
sprintf{uart_buf,"AT+CMGS=\"+66");
print_uari(};

read B();

sprintfuart_buf,"\"\n");

print_uart();

delay_ms(200);
sprintfluart_buf,"Water lower to level 40 cm");
print_uarl();

delay ms(200);
sprintf{vart_buf,"%c\n" ,0x1A);
print_uvart();

delay ms(200);

}

void sent_lel12()

{
sprintf(uart_buf,"AT+IPR=19200\n");
print_uari();

delay ms(200);
sprintf(uart_buf,"AT+CMGF=1\n");
print_uari();

delay ms(200);
sprintfluart_buf,"AT+CMGS=\"+66"};
print_uart();

read C();

sprintf{vart_buf,"\"\n");

print_uart();

delay_ms(200);
sprintfluart_buf,"Water lower to level 40 cm");
print_uvart();

delay_ms(200);

/Il Print Message String

// Print Message String

/f Print Message String

// Print Message String

/f Print Message String
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sprintf{uart_buf,"%cwn" 0x1A);
prini_uvart();

delay ms(200);

}

void sent_teli3()

{
sprintfluart_buf,"AT+IPR=19200\n"});
print_uart();

delay ms(200);
sprintf{uart_buf,"AT+CMGF=1\n");
print_uart();

delay ms(200});
sprintﬂuarlibuf,"AT+CMGS=\"+66“);
print_uart();

read_A();

sprintf{nart_buf,"\"\n");

print_uart();

delay ms(200);
sprintf{uart_buf,"Water lower to level 45 em");
print_uart();

delay ms(200);
sprintfluart_buf,"%c\n" 0x1A);
print_uvart(};

delay_ms(200);

}

void sent_tel14()

{
sprintf(uart_buf,"AT+IPR=19200\n");
print_uari();

delay ms(200);
sprintf{uart_buf,"AT+CMGF=1\n");

prini_uari(});

// Print Message String

/I Print Message String

// Print Message String

// Print Message String

/f Print Message String

/! Print Message String

// Prinl Message Siring
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delay_ms(200);
sprintf(uart_buf,"AT-FCMGS=\"+66");
print_uart();

read B();

sprintflvart_buf,"\"\n");

print_vart();

delay_ms(200);
sprintf(uart_buf,"Water lower to level 45 cm");
print_uart(};

delay_ins(200);
sprintfluart_buf,"%cn",0x 1A);
print_uart();

delay ms(200);

}

void sent_lel15()

{

sprintf{uart_buf,"AT+IPR=19200 ")
print_uart(};

delay ms(200);
sprintf(uart_buf,"AT+CMGF=I\n"};
print_uart();

delay ms(200);
sprinlf(uart_buf,"AT+CMGS=\"+66");
print_uart(};

read_C();

sprintf{uart_buf,"\"\n");

print_uart();

delay ms(200);
sprintf{uart_buf,"Water lower to level 45 cm”);
print_vart(};

delay _ms(200);

sprintfluart_buf,"%cwn"0x1A);

/{ Print Message Siring

// Print Message String

/1 Print Message String

// Print Message String

{/ Print Message String

// Print Message String

60



print_uart();

delay _ms(200),

}

void sent_tel16()

{
sprintf{uart_buf,"AT-HPR=19200\n");
print_uart();

delay ms(200);
sprintf{uart_buf,"AT+CMGF=1\n");
print_uvarl();

delay ms(200);
sprintfluart_buf,"AT+CMGS=\"-+66");
print_uart();

read A(};

sprintfluart_buf,"\"\n");

print_uart();

delay ms(200);
sprintf{vart_buf,"Water lower to level 55 cm");
print_uart();

delay ms(200),
sprintfluart_buf,"%c\n",0x14A);
print_uart();

delay ms(200);

}

void sent_tell7()

{
spointfluart_buf,"AT+IPR=19200\n");
print_uart();

delay_ms{(200);
sprintf{uart_buf,"AT+CMGF=1\n"});
print_uart(),

delay_ms(200);
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# Print Message Stang

/f Print Message String

/f Print Message String

{// Print Message Siring

/1 Print Message String

#/ Print Message Siring



sprintf{uart_buf,"AT+CMGS=\"+66");
print_uari();

read B();

sprintf{uart_buf,"\"\n");

print_uvart();

delay_ms(200);
sprintf{uart_buf,"Water lower to level 55 cm"});
print_uart();

delay ms(200);
sprintf{uart_buf,"%c\n",0x1A);
prini_uvari();

delay ms(200);

}

void sent_lel18()

{
sprinif{uart_buf,"AT+IPR=19200\n");
print_uart();

delay ms(200);
sprintf{uart_buf"ATtCMGF=1\n");
print_uart();

delay ms(200);
sprintf(uart_buf,"AT+CMGS=\"+66");
print_uart();

read C();

sprintf{uart_buf,"\"\n");

print_uart(};

delay ms(200);
sprintfluart_buf,"Water lower to level 55 em");
print_uart();

delay _ms(200);
sprintf{uart_buf,"%c\n" 0x1A);

print_uart();
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#/ Print Message String

// Prini Message String

// Print Message String

/I Print Message String

// Print Message String

{/ Print Message String '



delay_ms(200);
}

JEEEESAER RO R R R R Rk f

prrdsxkrtCheck mode**F++¥ ek
/*#**********************/
void Set_model()

{

vart_buf ¢0 = eeprom_read bytel(0xe0);
if (uart_buf e0==0x31)

{

sent tell();

}

else if (vart_buf ¢0==0x32)

{

sent_tel2();

}

else if (vart_buf ¢0==0x33)

{

sent_tel3();

)

else if (uart_buf e0==0x34)

{

sent_tell();

sent_tel2();

}

else if (nart_buf e0==0x35)

{

sent_tel1();

sent_lel3();

}

else if (uart_buf_¢0==0x36)

{
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sent_tel2();
sent_tel3();

}

else if (vart_buf e0==0x37)
{

sent_tell();
sent_tel2();
sent_tel3();

}

}

void Set mode2()
{

nart_buf el =eeprom read bytel(0xel);

if (nart_buf el=—0x31)
{

sent_teld();

}
else if (nart_buf el==0x32)

{

sent_tel5();

}
else if (vart_buf ei==0x33)
{

sent_tel6();

}

else if (vart_buf el==0x34)
{

sent_teld();

sent tel5();

}
else if (uart buf el=—0x35)

{
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sent_teld();

sent_tel6();

}

else if {vart_buf el==0x36)
{

sent_tel5();

sent_tel6();

}

else if (uart_buf el==0x37)
{

sent_teld();

sent_tels();

sent_tel6();

}

}

void Set_mode3()

{

vart_buf e2 =eeprom read bytel(0xe2);
if (vart_buf e2==0x31)

{

sent_tel7();

}

else if (nart_buf e2—0x32)
{

sent_tel8();

}

else if (vart_buf e2=—=0x33)
{

sent_tel9();

}

else if (vart_buf_e2==0x34)
{



sent_tel7();

sent_tel8();

}

else if (uart_buf e2==0x35)
{

sent_tel7();

sent_tel9();

}

else if (uart_buf e2==0x36)
{

sent_tel8();

sent_tel9();

}

else if (uart_buf e2==0x37)
{

sent_lel7();

sent_tel8();

sent_tel9();

}

}

void Set_moded()

{

vart_buf e0 = eeprom read bytel(0xe0);
if (nart_buf e0==0x31)

{

sent_tel 10();

}

else if {uart_buf e0==0x32)
{

sent_tell1();

}
else if (uart_buf e0==0x33)
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{
sent_tel12();

}

else if (uart_buf e0==0x34)
{

sent_tel10();

sent_tell1();

}

else if {(uart_buf e0==0x35)
{

sent_lel10();

sent_lel12();

}

clse if (nart_buf e0==0x36)
{

sent_tell1();

sent lell2();

}

else if (uart_buf e0==0x37)
{

sent_tel10();

sent_tel11();

sent_tel12();

}

}

void Set_mode5()

{

vart_buf el = eeprom_read_bytel(0Oxel);
if (uart buf el==0x31)

{

sent tel13();

}

67



else if (uart_buf el==0x32)
{

sent_tell4();

}

else if (vart_buf el=—0x33)
{

sent_tell5();

}

else if (vart_buf e1==0x34)
{

sent_tel13();

sent_tel14();

}

else if (uart_buf el==0x35)
{

sent_tel13();

seni_tell5();

}

else if (vart_buf el==0x36)
{

sent_tell4();

sent_lefl5();

}

else if (uart_buf el==0x37)
{

sent_tel13();

sent_tell4();

sent_tell5();

}

}

void Set_mode6()
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{

vart_buf_¢2 = ceprom_read_bytel(0xe2);

if (uart_buf e2==0x31)

{

sent_tell16();

}

else if (vart buf e2==0x32)
{

sent_tel17();

}

clse if (uart_buf e2==0x33)
{

sent tellB();

}

else if (vart_buf e2==0x34)
{

sent_tel16();

sent_fell17();

}

else if (uart_buf e2==0x35)
{

sent_lel16();

sent lel18();

}

else if (uart_buf e2==0x36)
{

sent 1el17();

sent_tell8();

}

else if (uart_buf e2==0x37)
{

sent_tel16();
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sent_tel17();
sent_tel18();
)
}

/******#**************#**/
/*********Main***********/

JEREFEE RO R R R KRR R AR

int main(void)

{

LCD Initial();
LCD_Backlight(1);
LCD_SetCursor(0x00);
sprintf(lcdbuf,"The Flood Warning");
LCD Print Buffer();
funsigned int nart_data ;
vintl6 1 X1,X2,X3,X4,X5,X6,X7,X8,X9,X10;
uintl6 t ADCBinaryl;
uintl6_t ADCBinary?2;
uintl6_t ADCBinary3;
uintl6_{ ADCBinary4;
uintl6_t ADCBinary5;
uintl6_{ ADCBinary6;
uintl6_t ADCBinary7;
uintl6_t ADCBinary8;
uintt6_t ADCBinary9;
uintl6_t ADCBinaryl0;
uint16_t ADCResult];
uintl6_t downl = 0;
uintl6 1 down2 = 0;
uintl6_t down3 =0;

uintlé_tsum_X;

/ Tnitial LCD
/I ON Backlight LED

// Set Cursor Start Line[2]
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uintl6_t send samel =0,
uintl6é_tsend_same2 =0,

uintlé_t send same3 = 0,

uintl6_t level same =1;

DIR_LED |=(1<<LED});

DDRD &= ~(1 << DDD2),

// PD2 (PCINTO pin) is now an input
PORTD |=(l << PORTD2);

// PD2 is now an input with pull-up enabled
EICRA |= (1 <<15C00);

EIMSK [= (1 << INTO);

sei();

fhmsigned char ctrlz=0x l a;

init_serial( MYUBRR);

* Start of Initial ADC Function */
ADMUX = 0x00;

ADMUX |= (1<<REFS0);
ADMUX |=(1<<ADLARY);
ADCSRA |= (I<<ADEN),

ADCSRA |= ((1<<ADPS2){(1<<ADPS1)|(1<<ADPS0));

/* End of Initial ADC Function */
/f Selct ADC Channel

ADMUX &= 0xF0;

ADMUX |= 0x00;

Index_Count = 0x30;

// Loop Receive & Echo Test //
while(1)

{

Index_Count++;

if(Index_Count > 0x39)

Index_Count = (0x30;
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/f Clear the PD2 pin

/f tumn On the Pull-up

// set INTO to trigger on ANY logic change

/f Turns on INTO

# Tnitilial UARTO = 9600,N.,8, |

// Default Value

/{ Reference =01 = AVCC

/f ADLAR = 1 = ADC Result 8 Bil on ADCH
/! Enable ADC Function

// ADC Clock Prescale = 128

/f Reset Select ADC Channel
{/ Select ADC = Ch[0]

// Loop Continue

/0.9



ADCSRA |= (1<<ADSC);

while((ADCSRA & (1<<ADSC)) == 0);

sum_X = (in)ADCH;

ADCSRA |= (1<<ADSC),

while((ADCSRA & (1<<ADSC)) == 0});

ADCBinaryl = (in)ADCH;
X1 = ADCBinaryl;

delay ms(200);

ADCSRA |= (1<<ADSC);

while{((ADCSRA & (1<<ADSC)}==0);

ADCBinary?2 = (int)ADCH;,
X2 = ADCBinary2;
delay ms(200);

ADCSRA |= (1<<ADSC);

while((ADCSRA & (1<<ADSC)) =—=0);

ADCBinary3 = (int) ADCH;
X3 = ADCBinary3;

delay ms(200);

ADCSRA |= (1<<ADSC};

while({ADCSRA & (1<<ADSC)) ==0);

ADCBinary4 = (in) ADCH;
X4 = ADCBinary4;
delay_ms(200);

ADCSRA [= (1<<ADSC);

while((ADCSRA & (1<<ADSC)) == 0);

ADCBinary5 = (int)ADCH;
X5 = ADCBinary5;
delay ms(200);

ADCSRA |- (1<<ADSC);

while((ADCSRA & (1<<ADSC))=0);

/f Start ADC Conversion
ff Wait ADC Complete

/! Start ADC Conversion
H Wait ADC Complete

/1 Start ADC Conversion

/ Wait ADC Complele

// Start ADC Conversion

/ Wait ADC Complete

// Start ADC Conversion
!t Wait ADC Complete

// Start ADC Conversion

// Wait ADC Complete

/7 Start ADC Conversion

// Wait ADC Complele
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ADCBinary6 = (in)ADCH;

X6 = ADCBinary6;

delay_ms(200);

ADCSRA |= (1<<ADSC);
while((ADCSRA & (1<<ADSC)) == 0);
ADCBinary7 = (int) ADCH;

X7 = ADCBinary7;

delay_ms(200);

ADCSRA |= (1<<ADSC);
while((ADCSRA & (1<<ADSC)) == 0);
ADCBinary8 = (int) ADCH;

X8 = ADCBinary3;

delay ms(200);

ADCSRA |- (1<<ADSC);
while((ADCSRA & (1<<ADSC)) =—=0);
ADCBinary9 = (int) ADCH;

X9 = ADCBinary9;

delay ms(200);

ADCSRA |= (1<<ADSC);
while((ADCSRA & (1<<ADSC)) ==0);
ADCBinaryl0 = (in) ADCH,;
X10=ADCBinaryl0;

delay ms(200);
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/f Start ADC Conversion

/f Wait ADC Complete

/! Start ADC Conversion

// Wait ADC Complete

/7 Start ADC Conversion

/f Wait ADC Complete

Jf Start ADC Conversion

i Wait ADC Complete

sum X ={X1+X2+X3+X4 + X5+ X6+ X7+ X8+ X9+ XI10)/10;

if ((sum_X>=57) && (sum_X<=61))
{

ADCResult]1=60;

downl1=0;

down2=0,

down3=0;



delay_ms(1000),

}

else if ((sum_X>=51) && (sum_X<=56))
{

ADCResultl=55;
down2=0;

down3=0;

downl++;
iftdown1==3)

{

send samel

if (send samel =1)

{

if (Jlevel same<6)

{

Set_mode3();

}

else if {level same>6)
{

Set_mode6();

}

level_same =6;

send sameZ =0;
send_same3 =0;

}

downl=0;

delay ms(1000);

}

}

else if {(sum_X>=47) && (sum X<=50))

{
ADCResultl1=50;

74



down1=0;
down2=(};
down3=0;

delay _ms(1000);
)

else if {(sum X>=42) && (sum_X<=46))
{
ADCResultl=45;
downl=0;
down3=0;
down2++;
ifldown2==3)

{

send_same2++;
if (send same2 ==1)
¢

if (level same<4)
{

Set_mode2();

}

else if (level same>4)
{

Set_mode5();

}

level_same =4,
send_samel =0,
send_same3 =0;

}

down2=0;

delay ms(1000);
}

)
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else if ({(sum X>=37) && (sum_X<=41))
{

ADCResultl=40;
downl=0,
down2=0;
down3++;
ifldown3==3)

{

send same3+t;

if (send same3 —1)
{

if (level same<2)

{

Set_model(};

b

else if (level same>2)
{

Set_moded();

}

level same =2;
send_same2 =0,
send_samel =0;

}

down3=0;

delay ms(1000);

}

}
else if ((sum_X>=35) && (svm_ X<=37))

{
ADCResult]=35;

downl=0;
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down2=0;
down3=0;
delay_ms(1000);
}

else if ((sum_X>=33) && (sum_X<=34))
{
ADCResultl=30;
downl=0;
down2=0,
down3=0;

delay ms(1000);
}

else

{

ADCResultl=20;

downl=0;

down2=0;

down3=0;

delay ms{1000});

}

sprintf{uart_buf,"(%c)ADC Output = %d \n",Index_Count, ADCResult1);
print_uart();

sprintf{uart_buf,"ADC countl = %d \n",downl);
print_uart(),

sprintf{uart_buf,"ADC count2 = %d \n",down2);
print_uart(};

sprintf{uart_buf,"ADC count3 = %d \n",down3);
print_wart();

delay ms(1000);

LCD SetCursor(0x00);
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sprintf{lcdbuf,” ADC Output =%d \n ", ADCResuitl);
LCD_Print_Buffer();

LCD_SetCursor(0x40);

sprintficdbuf,"ADC Count=%d=%d=%d \n",downl,down2,down3);
LCD_Print_Buffer();

delay_ms(1000});

}

}

ISR (INTO vect)

{
init_serial(MYUBRR);
unsigned int uart_data ;
unsigned int setmodel;
unsigned int setmode2;

unsigned int setmode3;

sprintf{uart_buf,"Warning \n\r");

print uart();

sprintf{uart_buf,"Setting number tel\in\e");
print_uart();

sprintf{uart_buf,"a:Number tel1\n\r");
print_uart();

sprintf{uart_buf,"b:Number tel2\n\r");
print_uart();

sprintf{uart_buf,"c:Number tel2\n\r");
print_uart();

sprintf{uart_buf,"d:check Number\n\r");
print_uart();

sprintf{uart_buf,"e:Setting Mode 30 cm\n\r");
print_uvart();

sprintf(uart_buf,"f:Setting Mode 45 cmin\r");



print_uart(};

sprintfluart_buf,"g:Setting Mode 55 cm\n\t");
print_vart();

sprintf{uart_buf,"Press enter number tel settingn\r),
print_uart();

vart_data = getchar0();

if{uart_data==0x61)

{

sprintf(vart_buf,"\n\rSetting Number tell\n\r");
print_uart();

sprintf{uart buf,"\n\rPress number:");
print_uart();

chang A();

sprintf{vart_buf,"\n\rSetting Complete");
print_uart();

uart_data = getchar0();

}

else if{uart dala==0x62)

{

sprintf{uart_buf,"\n\rSetting Number tel2\n\t");
print uart();

sprintf{uart_buf,"\n\rPress number:");
print_uart();

chang_B();

sprintf{uart_buf,"\n\rSetting Complete”);
print_uart();

uart_data = getchar0();

}

else ifluart dala==0x63)

{

sprintf{uart_buf,"\n\rSetling Number tel3\n\r");

print_uari(),



sprintf{uart_buf,"\n\rPress number:");
print_uart();

chang_C{);

sprintf{uart_buf,"\n\rSetting Complete");
print_uart();

uari_data = getchar0O();
}

else if (vart_data==0x64)

{

sprintfluart_buf,"\n\rSetling Number (ell\n\r");
print unart();

sprintfluart_buf,"\n\rnumber:0");

print uvart(};

read A();

sprintfluart_buf,"\n\rSetting Number tel2\n\r");
print_uart();

sprintfluart_buf,"\n\rnumber:0"),

print_uari();

read B();

sprintf{uart_buf,"\n\rSetting Number tel3\n\r");
print_uarl();

sprintf{uart_buf,"\n\mumber:0"),

print_uari();

read C();

sprintf(uart_buf,"\n");

print_uart();

delay ms(100);

uart_data = getchar0Q();

}

clse if (vart_data==0x65)

{
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sprintf{uart_buf,"Setting Mode 30cm tehn\r");
print_uvart(};

sprintf(uart_buf,"1:Sent tell\n\r");
print_uvart();

sprintf{uart_buf,"2:Sent tef2\n\r");
print_uart();

sprintf{uart_buf,"3:Sent tel3\n\r");
print_uart();

sprintf{uart_buf,"4:Sent tell/Sent tel2in\");
print_uart();

sprintf(uart_buf,"5:Sent tell/Sent tel3\n\r");
print_uart();

sprintf(uart_buf,"6:Sent tel2/Sent tel3\n\r");

print_uart();

sprintfluart_buf,"7:Sent tel1/Sent tel2/Sent tel3\n\r");

print_uarl();

setmodel = getcharQ(};

if (setmodel==0x31)

{

eeprom_write_bytel(0xe0,0x31);
sprintf{uart_buf,"Setting Mode 1 Complete\n\e");
print_uvari();

uart_data = getcharQ();

}

else if (setmodel==0x32)

{

eeprom_write_bytel {0xe0,0x32);
sprintf{uart_buf,"Setting Mode 2 Complete\n\r");
print_uart();

vart_data = getchar0();

}

clse if (setmodel==0x33)
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{

eeprom_write_bytel(0xc0,0x33),
sprintfluart_buf,"Setting Mode 3 Complete\n\r");
print_uart();

uart_data = getchar0();

}

else if (setmodel==0x34)

{

eeprom_write_bytel(0xe0,0x34);
sprintf{uart_buf,"Setling Mode 4 Complete\n\");
print_uart(};

uart_data = geichar0();

}

else if (setmode]==0x35)

{

eeprom_write_bytel(0xe0,0x35);
sprintfluart_buf,"Setting Mode 5 Complete\nyr");
print_uart(};

uart_data = getchar0();

}

else if (setmodel==0x36)

{

eeprom write bytel (0xe0,0x36);
sprintf{uart_buf,"Setting Mode 6 Complete\n\r");
print_uart();

vart_data = getchar0();

j

else if (setmodel==0x37)

{

eeprom_write_byte1(0xe0,0x37);
sprintfluart_buf,"Sctling Mode 7 Complete\ny™);

print_vart(},
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—

vart_data = getchar0();

}

}

else if (vart_data=—=0x66)

{

sprintf{uart_buf,"Setting Mode 45cm tef\n\r");
print_uari(};

sprintf(uart_buf,"1:Sent tel1\n\r");
print_uart();

sprintf{uart_buf,"2:Sent tel2\n\r");
print_uvart();

sprintf{uart_buf,"3:Sent tel3\n\r");
print_uarl(};

sprintfluart_buf,"4:Sent tell/Sent tel2\nir™);
print_uari();

sprintf(uart_buf,"5:Sent tell/Sent tel3\n\r");
print_uart(};

sprintf{uart_buf,"6:Sent tel2/Sent tel3\n\r");
print_uart();

sprintf{uart_buf,"7:Sent tell/Sent tel2/Sent tel3n\r");
print_uart(};

setmode? = getchar(();

if (setmode2==0x31)

{

eeprom write_bylel{0Oxel,0x31);
sprintf{uart_buf,"Setting Mode 1 Complete\n\s");
print_uari();

vart_data = getchar0();

}

else if (setmode2==0x32)

{
eeprom_write_bytel(0xel,0x32),

83



sprintf{uart_buf,"Setting Mode 2 Complete\n\r™);
print_uart();

uart_data = getchar0();

}

else if (setmode2==0x33)

{

ecprom_write_bytel{Oxel,0x33);
sprintf{uart_buf,"Setting Mode 3 Complete\n\r");
print_uart();

uart_data = getchar0();

}

else if (setmode2=—=0x34)

{

eeprom write_bytel{0xel,0x34);
sprintf{uart_buf,"Setling Mode 4 Complete\n\r");
print_uart();

wart_data = geichar0();

}

else if (setmode2==0x35)

{

eeprom_write_byle1(Oxel,0x35);
sprintf{uart_buf,"Setting Mode 5 Complete\n\r");
print_uart(};

uart_data = getchar0();

)

else if (setmode2=—=0x36)

{

eeprom_write_byte1(Oxel,0x36);
sprintf(uart_buf,"Setting Mode 6 Complete\n\r");
print_uart(};

uart data = getchar0();

}
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else if (setmode2==0x37)

{

ceprom_write_bytel(Oxel,0x37);
sprintf{uart_buf,"Setting Mode 7 Completeln\r"”);
print_uar{);

vart_data = getchar0();

}

}

else if (vart_data=—=0x67)

{

sprintf{uart_buf,"Setiing Mode 55 cm tel\n\r");
print_uart();

sprintf(uart_buf,"1:Sent tell\n\r");
print_uvart(});

sprintfluart_buf,"2:Sent tel2\n\r");
print_uarl();

sprintf{uart_buf,"3:Sent tel3\n\r");
print_uart();

sprintf{nart_buf,"4:Sent tell/Sent tel2\n\e");
print_uart();

sprintf(uart_buf,"5:Sent tel1/Sent tel3\n\r");
print uart();

sprintf{uart_buf,"6:Sent tel2/Sent tel3\n\r");
print_vart(};

sprimf{uart_buf;"7:Sent tel1/Sent tel2/Sent tel3\n\r");
print uart();

setinode3 = getchar0();

if (setmode3==0x31)

{

eeprom_write byiel(0xe2,0x31);
sprintf{uart_buf,"Setling Mode 1 Complete\n\r");

print_uari();



uart_data = getchar0(};

}
else if (setmode3=—=0x32)

{

eeprom_write_bytel(0x¢2,0x32);
sprintf{uart_buf,"Setling Mode 2 Complete\n\r");
print_uart();

uart_data = getcharQ(),

)

else if (setmode3==0x23)

{

eeprom_write_bytel(0xe2,0x33);
sprintf{uart_buf,"Setting Mode 3 Complete\n\t");
print_uarl(};

vart_daia = getchar0();

}

else if (setmode3==0x34)

{

eeprom_writc_bytel(0xe2,0x34);
sprintf{uart_buf,"Setting Mode 4 Complete\nir");
print_uart(};

uart_data = geichar(();

}

else if (setmode3==0x35)

{

eeprom write bytel(0xe2,0x35);

sprintfluart buf,"Setting Mode 5 Complete\ny™);
print vari();

uarl_data = getchar0();

}

else if (setmode3==0x36)
{
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eeprom_write_bytel(0xe2,0x36);
sprintf{uart_buf,"Setting Mode 6 Complete\n\r");
print_uart();

uart_data = getchar0();

}

else if (setmode3—0x37)

{

ecprom_write_bytel(0xe2,0x37);
sprintf(uart_buf,"Setting Mode 7 Complete\n\");
print_uvart(};

vart_data = getchar0();

}

}

}

f***********************/

/** Shift Byte to 74HC595 **/

/***********************I

void LCD_Shift 74HC595(unsigned char value) // Send Byte(Software SP1)
{

unsigned int Bit = 0; // Bit Counter
CLK_74HC595 LO); /f Standby SCLK
for (Bit = 0; Bit < §; Bil++) /! 8 Bit Write

{

CLK_74HC595_LO(); // Standby SCLK
if{(value&0x80)>>7)

{

SIN_74HC595_HI(),

}

else

{

SIN_74HC595_LO();

}
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// Shift Bit Data

CLK 741C595_HI(); // Strobe Signal Bit(SDIN)
value <<= ]; // Next Bit Data

3

CLK_74HC595_LO{), {/ Standby SCLK

//Strobe Latch Output

STR_74HC595_HI(); // Latch Qutput

delay_us(50);
STR 7411C595 LOO);

}

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

/¥ Send 4 Bit Data to LCD */

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

void LCD_Shift_Nibble(unsigned char nibbie, int led command)

{
if{Backlight LED)
{
nibble |= SHIFT_BL; /f BL = HIGH(On Backlight)
}
clse
{
nibble &= ~SHIFT BL; // BL = LOW(OFF Backlight)
}

if {led_command)

{
nibble &= ~SHIFT RS; // RS = LOW(Command)

}

else

{
nibble |= SHIFT RS; / RS = HIGH{Data)



}
nibble &= ~SHIFT _RW, /f RW = LOW(Write)
nibble &= ~SHIFT EN; // Enable = LOW(Standby)

LCD_Shift 74HC595(nibble);
nibble |= SHIFT_EN; // Enable = HIGH(Start Enable)

LCD_Shift_74HC595(nibble);
nibble &= ~SHIFT EN; // Enable = LOW(Standby)
LCD_Shift_74HC595(nibble);

1

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

/* Shift Byte to L.CD */

JERERE R R R R AR
void LCD_Shift_Byte(unsigned char value, int led_command)
{
int nibble = 0;
nibble = value & 0xF0; {/ Send LCD Data MSB 4 Bit
LCD_Shift Nibble(nibble, lcd_conunand);
nibble = (value << 4) & 0xF0;, // Send LCD Data LSE 4 Bit
LCD_Shift Nibble(nibble, icd_command);

}

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

/* Read Busy LCD Status */

/**********************/
void LCD Busy LCD(int led_command)
¢

if (Nlcd command)

{
delay_us(150); {/ Delay Data = 100uS

}

else
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{
delay ms(150);
}
}

/***********#******************/

/* Backlight LED ON/OFF Conirol */

/#*****#******#****************/

void LCD Backlight(int LED_Status)

{
Backlight LED = LED_Status;

}

/********************!

/* Clear Screen Display */

/********************/
void LCD_ClearScreen(void)

{
LCD _Command(0x01);

}

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

1* Set Cursor Position */

/*******************,

void LCD_SetCursor{unsigned char Cursor)

{
LCD_Command(Cursor | 0x80);

}

/******#************************/

/* Print Display Data(ASCII) to LCD */
I*******************************/
void LCD_Print_Buffer(void)

{

// Delay Command = 2mS

// Backlight ON/OFF

/f Clear Screen Display

/! Set DDRAM Command = D7 Set
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char *p;

p = ledbuf;

do

{
LCD_Ascii(*p);
pt+;

}

while(*p '="0);

return;

}

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

/* Print Value of Constant */

/*******************#**/

void LCD_Print_String(const char c[]}

{
while (*c)
{
LCD_Ascii(*c++);
}
}

/******#********************/

/* Print Value of Unsigned Char */
J e R R LT IE L L)
void LCD_Ascii{unsigned char b)
{

LCD Shift_Byte(b, 0);

LCD Busy LCD(0);
}

/***********************f

/* Write Command to LCD ¥/

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

void LCD_Command(unsigned char value}

) |

/7 Get ASCII & Write to LCD Until null

/{ Write ASCII to LCD
/I Next ASCII

// End of ASCII {(null)

// Write Data to LCD

/f Wait Busy Data
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{
LCD_Shift Byte(value, 1); /f Command

LCD_Busy LCD(1); // Wait Busy Command
}

/*#****#***#****************/

/¥ Initial Character LCD Display */
/***************************/
void LCD_Initial()

{
DIR_74HC595_SIN |=SIN_74HC595_PIN; // Tnitial Output Pin

DIR 74HC595_STR [=STR_74HC595 PIN;

DIR 74HC595 CLK |= CLK_74HC595 PIN:

SIN 74HC595_LO(); // Standby Signal
STR_74HCS95_LO(};

CLK 74HC595 1.0();

delay ms(150); // Power-On Delay

{#f Slart of 4 Bit LCD Interface Initial

LCD_Shift Nibble(0x30, 1); /i Step[1]=D7:D6:D4:D5 = 0:0:1:1
delay ms(5); // Wait 4. ImS

LCD_Shift_ Nibble(0x30, 1); / Step[2] = D7:D6:D4:D5 = 0:0:1:1

delay us(100); /f Wait 100uS

LCD_Shift_Nibble(0x30, 1); # Step[3] = D7:D6:D4:D5 = 0:0:1:1

LCD Busy LCD(1); // Wait Busy Command

LCD_Shift Nibble(0x20, 1); / Step[4] = D7:D6:D4:35 = 0:0:1:0

LCD Busy LCD(1); /f Wait Busy Command

// End of 4 Bit LCD Interface Initial

LCD Command(0x28); // Function Set (DL=0 4-Bit,N=1 2 Line,F=0 5X7)
LCD_Command(0x0C); / Display on/off Control (Entry Display,Cursor off,Cursor not Blink)
LCD_Cominand{(x06); // Entry Mode Set (VD=1 Increment,S=0 Cursor Shift)
LCD_Command{0x01); {/{ Clear Display (Clear Display,Set DD RAM Address=0)
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/**************/

/* Initial UART */

/*****#********/

void init_serial(unsigned int ubrr)
{
/* Set baud rate */
UBRROH = (unsigned char)(ubm>>8);
UBRROL. = {unsigned char)ubrr;
/* Enable receiver and transmitter */
UCSROB = (1<<RXENO)|(1<<TXENO0);
JUCSROB = (1<<RXCIEQ)|(1<<TXCIEQ);
/* Set frame format; 8data, 2stop bit */
UCSROC = (1<<USBS0)|(3<<UCSZ00});
}

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

/* Write Character To UART */

/************************#/

int putcharO(unsigned char data)

{
if (data =— "\n"}
{
while ({{ UCSROA & (i<<UDREQ))D; // Wait TXD Buffer Empty
UDRO = 0x0D; /f Write CR
}
while (1 UCSROA & (1<<UDREQ))); H Wait TXD Buffer Empty
UDRO = data;
Data = UDR(; // Write Data
return 0;
}

/*******#***#*************/

/¥ Get character From UART */
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!*************************/

unsigned char getchar(()

{
while('(UCSROA & (1<<RXCODN); {/ Wait RXD Receive Data Ready

return (UDRD); {/ Get Receice Data & Return

}

/***********#********/

/* Prinl String to UART */

JEREEREERERRFRR LR R

void print_uari(void)

{
char *p; /{ Pointer Buffer
p = uart_buf; // UART Buffer
do /1 Get char & Print Until null
{
puichar((*p); [/ Write char to UART
ptt; /f Next char
}
while(*p 1="0'); // End of ASCII (null)
return;
}

JREEEERRRER R R

/* Delay 1.65535 m§S */

/****#***********#**/

void delay_ms(unsigned int time)
{
while(time-—>0)
{
_delay ms(1.0);
1
}



/***#**#************/

/* Delay 1.65535 ms */

I*******************/

void delay_us(unsigned aint time)
{
while(time-->0)
{
_delay_us(10);
}
}
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