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#include <main.h> 
 
// 
****************************************************************************************************************** 
// *** Afficheur LCD - Protocole HD44780 
 
// Déclaration des pins utilisées 
 
#define  LCD_BackLight  PIN_A0   // Rétro-éclairage sur la pin A0 
 
#define  LCD_DB4  PIN_B0   // Data4 sur la pin B0 
 
#define  LCD_DB5   PIN_A3   // Data5 sur la pin A3 
 
#define  LCD_DB6   PIN_A2   // Data6 sur la pin A2 
 
#define  LCD_DB7   PIN_A4   // Data7 sur la pin A4 
 
#define  LCD_E    PIN_B1   // Enable sur la pin B1 
 
#define  LCD_RS   PIN_B4   // RS sur la pin B4 
 
#define  LCD_RW   PIN_B5   // Read-Write sur la pin B5 
 
// Driver du LCD 
 
#include <lcd_driver.h>      // Chargement du driver de l'afficheur LCD 
 
// Sonde de température analogique 
 
const int LM35=1;      // Pin A1, Défini "LM35" à "1", ADC AN1 
 
// Pin du bouton 
 
#define  Button    PIN_B3   // Bouton poussoir 
 
// 
****************************************************************************************************************** 
 
float ReadTemp();      // Interroge la sonde et renvoie la température lue 
 
// 
****************************************************************************************************************** 


// *** Programme principal 
 
void main() 
 
{ 
 
float TempMin,TempInst,TempMax; 
 

// *** Code généré par PCW (Voir document du 21 octobre) 
 

setup_adc_ports(sAN1|VSS_VDD); 
 

setup_adc(ADC_CLOCK_INTERNAL); 
 

setup_wdt(WDT_OFF); 
 

setup_timer_0(RTCC_INTERNAL); 
 

setup_timer_1(T1_DISABLED); 



,


 
setup_timer_2(T2_DISABLED,0,1); 

 
setup_timer_3(T3_DISABLED|T3_DIV_BY_1); 

 
setup_oscillator(OSC_8MHZ|OSC_INTRC); 

 
 

// *** Code écrit par le développeur 
 

// Initialisation de l'afficheur LCD 
 

lcd_init();      // Initialisation de l'afficheur LCD 
 

output_high(LCD_BackLight);    // Allumage du rétro-éclairage 
 

printf(lcd_putc,"\fBienvenue"); 
 

 //delay_ms(1000); 
 

// Initialisation de la sonde de température 
 

set_adc_channel(LM35);    // Défini le canal analogique 
 

delay_us(10); 
 

// Initialisation des températures minimales et maximales 
 

TempInst=ReadTemp(); 
 

TempMin=TempInst; 
 

TempMax=TempMin; 
 

// Boucle infinie - Permet au programme de fonctionner continuellement 
 

while(1){ 
 

TempInst=ReadTemp();   // Récupération de la température actuelle 
 
if (TempInst < TempMin) { TempMin=TempInst; } 
 
if (TempInst > TempMax) { TempMax=TempInst; } 
 
if (!input(Button)) {    // Si le bouton est enfoncé, Lecture numérique 
 

printf(lcd_putc,"\fTemp Max %2.1f C\nTemp Min %2.1f 
C",TempMax,TempMin); 

 
} else {     // Si le bouton n'est pas enfoncé 
 

 
printf(lcd_putc,"\fTemp %2.1f C",TempInst); 
 

} 
 
delay_ms(200); 
 
} 
 

} 
 
// 
****************************************************************************************************************** 
 
// READTEMP renvoie la température équivalente à la moyenne de 10 lectures sur l'entrée 
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// analogique. 
 
float ReadTemp() { 
 
int i; 
 
float temp=0.0; 
 

for (i=0; i<10; i++) {    // La température retenue est la moyenne de 10 lectures 
 

temp=temp+(float)read_adc(); 
 
delay_us(10); 
 

} 
 
temp=(((float)(temp/i))*((float)5/1023))*100; 
 
return temp; 
 

} 
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#include <18F1320.h> 
 
#device ICD=TRUE 
 
#device adc=10 
 
#FUSES WDT1     //Watch Dog Timer uses 1:1 Postscale 
 
#FUSES INTRC   //Internal RC Osc 
 
#FUSES FCMEN   //Fail-safe clock monitor enabled 
 
#FUSES NOBROWNOUT  //No brownout reset 
 
#FUSES BORV20   //Brownout reset at 2.0V 
 
#FUSES NOPUT   //No Power Up Timer 
 
#FUSES NOCPD   //No EE protection 
 
#FUSES STVREN   //Stack full/underflow will cause reset 
 
#FUSES NODEBUG   //No Debug mode for ICD 
 
#FUSES LVP    //Low Voltage Programming on B3(PIC16) or B5(PIC18) 
 
#FUSES NOWRT   //Program memory not write protected 
 
#FUSES NOWRTD   //Data EEPROM not write protected 
 
#FUSES NOWRTC   //configuration not registers write protected 
 
#FUSES IESO   //Internal External Switch Over mode enabled 
 
#FUSES NOEBTR   //Memory not protected from table reads 
 
#FUSES NOEBTRB   //Boot block not protected from table reads 
 



**


#FUSES MCLR   //Master Clear pin enabled 
 
#FUSES NOPROTECT   //Code not protected from reading 
 
#FUSES NOCPB   //No Boot Block code protection 
 
#FUSES NOWRTB   //Boot block not write protected 
 
 
#use delay(clock=8000000) 
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// flex_lcd.c 
 
// If you only want a 6-pin interface to your LCD, then 
 
// connect the R/W pin on the LCD to ground, and comment 
 
// out the following line. 
 
#define USE_LCD_RW 1 
 
//======================================== 


#define lcd_type 2   // 0=5x7, 1=5x10, 2=2 lines 
 
#define lcd_line_two 0x40  // LCD RAM address for the 2nd line 
 
int8 const LCD_INIT_STRING[4] = 
 
{ 
 
0x20 | (lcd_type << 2),  // Func set: 4-bit, 2 lines, 5x8 dots 
 
0xc,     // Display on 
 
1,     // Clear display 
 
6     // Increment cursor 
 
}; 
 
//------------------------------------- 
 
void lcd_send_nibble(int8 nibble) 
 
{ 
 
// Note: !! converts an integer expression 
 
// to a boolean (1 or 0). 
 
output_bit(LCD_DB4, !!(nibble & 1)); 
 
output_bit(LCD_DB5, !!(nibble & 2)); 
 
output_bit(LCD_DB6, !!(nibble & 4)); 
 
output_bit(LCD_DB7, !!(nibble & 8)); 
 
delay_cycles(1); 
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output_high(LCD_E); 
 
delay_us(2); 
 
output_low(LCD_E); 
 
} 
//----------------------------------- 
 
// This sub-routine is only called by lcd_read_byte(). 
 
// It's not a stand-alone routine. For example, the 
 
// R/W signal is set high by lcd_read_byte() before 
 
// this routine is called. 
 
#ifdef USE_LCD_RW 
 
int8 lcd_read_nibble(void) 
 
{ 
 
int8 retval; 
 
// Create bit variables so that we can easily set 
 
// individual bits in the retval variable. 
 
#bit retval_0 = retval.0 
 
#bit retval_1 = retval.1 
 
#bit retval_2 = retval.2 
 
#bit retval_3 = retval.3 
 
retval = 0; 
 
output_high(LCD_E); 
 
delay_cycles(1); 
 
retval_0 = input(LCD_DB4); 
 
retval_1 = input(LCD_DB5); 
 
retval_2 = input(LCD_DB6); 
 
retval_3 = input(LCD_DB7); 
 
output_low(LCD_E); 
 
return(retval); 
 
} 
#endif 
 
//--------------------------------------- 
 
// Read a byte from the LCD and return it. 
 
#ifdef USE_LCD_RW 
 
int8 lcd_read_byte(void) 
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{ 
 
int8 low; 
 
int8 high; 
 
output_high(LCD_RW); 
 
delay_cycles(1); 
 
high = lcd_read_nibble(); 
 
low = lcd_read_nibble(); 
 
return( (high<<4) | low); 
 
} 
 
#endif 
 
//---------------------------------------- 
 
// Send a byte to the LCD. 
 
void lcd_send_byte(int8 address, int8 n) 
 
{ 
 
output_low(LCD_RS); 
 
#ifdef USE_LCD_RW 
 
while(bit_test(lcd_read_byte(),7)) ; 
 
#else 
 
delay_us(60); 
 
#endif 
 
if(address) 
 
output_high(LCD_RS); 
 
else 
 
output_low(LCD_RS); 
 
delay_cycles(1); 
 
#ifdef USE_LCD_RW 
 
output_low(LCD_RW); 
 
delay_cycles(1); 
 
#endif 
 
output_low(LCD_E); 
 
lcd_send_nibble(n >> 4); 
 
lcd_send_nibble(n & 0xf); 
 
} 
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//---------------------------- 
 
void lcd_init(void) 
 
{ 
 
int8 i; 
 
 
output_low(LCD_RS); 
 
#ifdef USE_LCD_RW 
 
output_low(LCD_RW); 
 
#endif 
 
output_low(LCD_E); 
 
delay_ms(15); 
 
for(i=0 ;i < 3; i++) 
 

{ 
lcd_send_nibble(0x03); 

 
delay_ms(5); 

 
} 

 
lcd_send_nibble(0x02); 
 
for(i=0; i < sizeof(LCD_INIT_STRING); i++) 
 

{ 
 

lcd_send_byte(0, LCD_INIT_STRING[i]); 
 

// If the R/W signal is not used, then 
 

// the busy bit can't be polled. One of 
 

// the init commands takes longer than 
 

// the hard-coded delay of 60 us, so in 
 

// that case, lets just do a 5 ms delay 
 

// after all four of them. 
 

#ifndef USE_LCD_RW 
 

delay_ms(5); 
 

#endif 
 

} 
 
} 
 
//---------------------------- 
 
void lcd_gotoxy(int8 x, int8 y) 
 
{ 
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int8 address; 
 
if(y != 1) 
 
address = lcd_line_two; 
 
else 
 
address=0; 
 

address += x-1; 
 
lcd_send_byte(0, 0x80 | address); 
 
} 
 
//----------------------------- 
 
void lcd_putc(char c) 
 
{ 
 
switch(c) 
 

{ 
 
case '\f': 
 
   lcd_send_byte(0,1); 
 
   delay_ms(2); 
 
   break; 

 
case '\n': 
 
   lcd_gotoxy(1,2); 
 
   break; 

 
case '\b': 
 
   lcd_send_byte(0,0x10); 
 
   break; 
 
default: 
 
   lcd_send_byte(1,c); 
 
   break; 
 
} 

 
} 
 
//------------------------------ 
 
#ifdef USE_LCD_RW 
 
char lcd_getc(int8 x, int8 y) 
 
{ 
 
char value; 
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lcd_gotoxy(x,y); 
 
// Wait until busy flag is low. 
 
while(bit_test(lcd_read_byte(),7)); 
 
output_high(LCD_RS); 
 
value = lcd_read_byte(); 
 
output_low(lcd_RS); 
 
 
return(value); 
 
} 
 
#endif 
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