Alistair Lounds
PIC 1 Code
master.c
/* Student Number: 2227990
   Name:	   Alistair Lounds
   Last Modified:  09/01/2025
*/

#include <master.h>	//include master.h header file
#include <2408.C>	//include 2408.C source code file
#include <lcd.c>	//include lcd.c source code file

//***global variables****************************************************************************************************************************************
unsigned int value;
void read_buttons(void);
void ep_write(char address, char data);
char ep_read(char address);

//***master**************************************************************************************************************************************************
void main()
{
	setup_adc_ports(NO_ANALOGS, VSS_VDD);			//intialise adc ports
	init_ext_eeprom();					//initialise i2c eeprom
	lcd_init();						//intialise lcd screen		

	while(TRUE)
	{
		 {
		 if(ep_read(0x00)!=ep_read(0x01))			//when all values are not correct for lcd issue and Error message on line2 of lcd
		 {
		 lcd_gotoxy(1,2);              				//goes to line2 of lcd screen 1
		 printf(lcd_putc,"****ERROR*****");			//print error message to lcd screen 1
		 delay_ms(1000);					//waits for 1000ms to display Error message
		 }    
		     read_buttons(); 	          			//execute read_buttons subroutine
		     int buttons=input_a();            			//local variable - buttons is an integer equaling portA value
		     ep_write(0, buttons);				//write buttons value to address 0

		     lcd_gotoxy(1,2);              			//goes to line2 of lcd1 screen
		     printf(lcd_putc,"Read Back: %X",ep_read(0x01));   	//prints value at address 0x01 on line2 of lcd1 screen
		}
		delay_ms(DELAY);					//waits for 500ms
	}
}

//***read_buttons subroutine*********************************************************************************************************************************
void read_buttons(void)
{
	 value=input_a();		            //reads the buttons value on pic1 (portA)
	 printf(lcd_putc,"\fHex Value: %X",value);  //prints read_buttons value on Line1 of LCD - %X means print as uppercase hexadecimal value
}

//***ep_write subroutine*************************************************************************************************************************************
void ep_write(char address, char data)
{
	while(!input(hs));		//waits for memory of chip to be available	
	output_low(hs);			//set hs pin low (memory busy)
	i2c_start();			//sends i2c start condition pulse
	i2c_write(0xA0);		//sets device address to 0xA0
	i2c_write(address);		//sends the device address to be write to address
	i2c_write(data);	        //sends the data to write to the device address
	delay_ms(20);			//wait for 20ms
	i2c_stop();			//sends i2c stop condition pulse
	delay_ms(20);			//wait for 20ms gives time to allow i2c chip to store data to 0x00 memory address
	input(hs);			//releases hs pin
}

//***ep_read subroutine**************************************************************************************************************************************
char ep_read(char address)
{
	char data=0;		//sets data to equal 0 and be a character data type
	while(!input(hs));	//waits for memory of chip to be available	
	output_low(hs);		//set hs pin low (memory busy)
	i2c_start();		//sends i2c start condition pulse
	i2c_write(0xA0);	//sets device address to 0xA0
	i2c_write(address);	//sends the device address to be read from
	delay_ms(20);		//wait for 20ms - provides time for chip to set its for reading memory
	i2c_start();		//sends second i2c start condition pulse
	delay_ms(20);		//wait for 20ms - provides time for chip to be ready
	i2c_write(0xA1);	//sets device address to 0xA1
	data=i2c_read(0);	//reads data from the chip - value '0' means do not acknowledge
	delay_ms(20);		//wait for 20ms
	i2c_stop();		//sends i2c stop condition pulse
	delay_ms(20);		//wait for 20ms
	input(hs);		//releases hs pin
	return(data);		//when ep_read subroutine is called and executed this returns the data as a character	
}


master.h
/* Student Number: 2227990
   Name:	   Alistair Lounds
   Last Modified:  09/01/2025
*/

#include <18F2525.h>
#device ADC=10

#FUSES NOWDT                 	//No Watch Dog Timer
#FUSES FCMEN                 	//Fail-safe clock monitor enabled
#FUSES IESO                  	//Internal External Switch Over mode enabled
#FUSES PUT                   	//Power Up Timer
#FUSES NOMCLR
#FUSES BROWNOUT              	//Reset when brownout detected
#FUSES BORV21                	//Brownout reset at 2.1V
#FUSES NOPROTECT             	//Code not protected from reading
#FUSES NOWRT                 	//Program memory not write protected
#FUSES NOEBTR                	//Memory not protected from table reads

#use delay(internal=8MHz)
#use STANDARD_IO( C )
#use i2c(Master,Fast,sda=PIN_C4,scl=PIN_C3,force_hw)

#define HS pin_B3 

#define LCD_ENABLE_PIN PIN_B2
#define LCD_RS_PIN PIN_B0
#define LCD_RW_PIN PIN_B1
#define LCD_DATA4 PIN_B4
#define LCD_DATA5 PIN_B5
#define LCD_DATA6 PIN_B6
#define LCD_DATA7 PIN_B7

#define DELAY 500


PIC 2 Code
slave.c
/* Student Number: 2227990
   Name:	   Alistair Lounds
   Last Modified:  09/01/2025
*/

#include <slave.h>	//include slave.h header file
#include <2408.C>	//include 2408.C source code file
#include <lcd.c>	//include lcd.c source code file

//***global variables***************************************************************************************************************************************
unsigned int number;
void ep_write(char address, char data);
char ep_read(char address);

//***slave**************************************************************************************************************************************************
void main()
{
	setup_adc_ports(NO_ANALOGS, VSS_VDD);			//intialise adc ports
	init_ext_eeprom();					//intialise i2c eeprom
	lcd_init();						//initialise lcd screen

	while(TRUE)
	{
	number=ep_read(0x00);					//read value from i2c memory address 0x00 and set to equal number variable
	printf(lcd_putc,"\fHex Value: %X",number);		//print number on line1 of lcd screen
		   
	ep_write(0x01,number);					//write number value to address 0x01
	lcd_gotoxy(1,2);              				//goes to line2 of lcd2 screen
	printf(lcd_putc,"Confirm Value: %X",ep_read(0x01));   	//prints value at address 0x01 on line2 of lcd2 - %X means print as uppercase hexadecimal value
	   
	output_a(ep_read(0x01));				//output last hex value to leds - this is the last button press status shown on leds
	delay_ms(50);						//waits for 50ms after button release
	}
}

//***ep_write subroutine************************************************************************************************************************************
void ep_write(char address, char data)
{
	while(!input(hs));		//waits for memory of chip to be available	
	output_low(hs);			//set hs pin low (memory busy)
	i2c_start();			//sends i2c start condition pulse
	i2c_write(0xA0);		//sets device address to 0xA0
	i2c_write(address);		//sends the device address to be write to address
	i2c_write(data);	        //sends the data to write to the device address
	delay_ms(20);			//wait for 20ms
	i2c_stop();			//sends i2c stop condition pulse
	delay_ms(20);			//wait for 20ms gives time to allow i2c chip to store data to 0x00 memory address
	input(hs);			//releases hs pin
}

//***ep_read subroutine*************************************************************************************************************************************
char ep_read(char address)
{
	char data=0;		//sets data to equal 0 and be a character data type
	while(!input(hs));	//waits for memory of chip to be available	
	output_low(hs);		//set hs pin low (memory busy)
	i2c_start();		//sends i2c start condition pulse
	i2c_write(0xA0);	//sets device address to 0xA0
	i2c_write(address);	//sends the device address to be read from
	delay_ms(20);		//wait for 20ms - provides time for chip to set its for reading memory
	i2c_start();		//sends second i2c start condition pulse
	delay_ms(20);		//wait for 20ms - provides time for chip to be ready
	i2c_write(0xA1);	//sets device address to 0xA1
	data=i2c_read(0);	//reads data from the chip - value '0' means do not acknowledge
	delay_ms(20);		//wait for 20ms
	i2c_stop();		//sends i2c stop condition pulse
	delay_ms(20);		//wait for 20ms
	input(hs);		//releases hs pin
	return(data);		//when ep_read subroutine is called and executed this returns the data as a character	
}


slave.h
/* Student Number: 2227990
   Name:	   Alistair Lounds
   Last Modified:  09/01/2025
*/

#include <18F2525.h>
#device ADC=10

#FUSES NOWDT                 	//No Watch Dog Timer
#FUSES FCMEN                 	//Fail-safe clock monitor enabled
#FUSES IESO                  	//Internal External Switch Over mode enabled
#FUSES PUT                   	//Power Up Timer
#FUSES NOMCLR
#FUSES BROWNOUT              	//Reset when brownout detected
#FUSES BORV21                	//Brownout reset at 2.1V
#FUSES NOPROTECT             	//Code not protected from reading
#FUSES NOWRT                 	//Program memory not write protected
#FUSES NOEBTR                	//Memory not protected from table reads

#use delay(internal=8MHz)
#use STANDARD_IO( C )
#use i2c(Master,Fast,sda=PIN_C4,scl=PIN_C3,force_hw)

#define HS pin_B3

#define LCD_ENABLE_PIN PIN_B2
#define LCD_RS_PIN PIN_B0
#define LCD_RW_PIN PIN_B1
#define LCD_DATA4 PIN_B4
#define LCD_DATA5 PIN_B5
#define LCD_DATA6 PIN_B6
#define LCD_DATA7 PIN_B7

#define DELAY 500


Comments
1.. The simulation runs and puts the button number in the top of lcd 1 and writes the data to the address 0x00 in the memory,
2.. the value is recieved by pic 2 and the value is displayed on lcd 2 and written to address location 0x01
3.. Your program illuminates the leds
4.. Pic 1 reads back the  the value returned in memory from pic2 and all values agree
5.. All lines on the displays agree with the displayed leds.
6.. your handshaking works correctly			100%
