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#include <main.h>
#define LCD_ENABLE_PIN PIN_D2							// define LCD pins
#define LCD_RS_PIN PIN_D0
#define LCD_RW_PIN PIN_D1
#define LCD_DATA4 PIN_D4
#define LCD_DATA5 PIN_D5
#define LCD_DATA6 PIN_D6
#define LCD_DATA7 PIN_D7

#define SW_1A	PIN_A2								// define switch and button pins
#define SW_1B	PIN_A3
#define SW_1C	PIN_A4
#define SW_1D	PIN_A5
#define BUT1	PIN_A1

#define MOTOR_A	PIN_C0								// define motor pins
#define MOTOR_B	PIN_C1

#include <lcd.c>								// inlcude lcd library

										// define function/subroutine prototypes
										
unsigned int read_pot();							// "read_pot()" is used to read the value of the potentiometer and store a digital value into "pot".
void pot2led(pot);								// "pot2led()" is used to display the digital value stored in "pot" to the LEDs in a binary output.										 
void drive_motor(int);								// "drive_motor" is a function used to either stop or change the direction of the motor depending on the value of the pot.
void motor_clockwise();								// "motor_clockwise" is a function that will spin the motor clockwise when the button is pressed.
void kitt_mode();								// "kitt_mode" is a function that will cause the LEDs to flash from left to right at 150ms intervals.
void print(selection,posX,posY);						// "print()" is a function that takes 3 variables the "selection" number to determine the text output and the x/y coordinates of where it will be displayed.

										// declare global variables
unsigned int selection=0;							// unsigned integer "selection" used to determine what text to print on the lcd depending on the current state of the switch.
unsigned int posX;								// "posX" is used as an input on the "print();" function to determine where on the x axis, of the lcd screen, is the text displayed. 
unsigned int posY;								// "posY" is used as an input on the "print();" function to determine where on the Y axis, of the lcd screen, is the text displayed.

unsigned int pot;								// "pot" is a variable used to store the digital value of the potetntiometer from the ADC.
unsigned int stop=0;								// the variable "stop" is used as an extra condition when determining the behaviour of the motor realting to the digital value stored in "pot".
unsigned int count=1;								// "count" is a variable used to light up the LEDs in the desired order when converting to binary and outputing to PortB.
unsigned int reverse=0;								// "reverse" is used to prevent the variable count from going higher then 128 or lower then 1. This is becasuse when converted to binary this is the last and first LED. 


													


void main()									// main loop
{
	setup_adc_ports(sAN0);							// initialise adc channel
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);				// setup adc operation

   lcd_init();									// initialise the LCD

	 
	while(TRUE)								// while statement to constantly run through the code. This will check the switch inputs.
	{       
	       while(input(PIN_A2))	pot2led(read_pot());		// while statements used to run "pot2led()" function constantly whilst the switch is in a certain position.
	       while(input(PIN_A3))	drive_motor(read_pot());		// while statements used to run "drive_motor()" function constantly whilst the switch is in a certain position.
	       while(input(PIN_A4))	motor_clockwise();		// while statements used to run "motor_clockwise()" function constantly whilst the switch is in a certain position.
	       while(input(PIN_A5))	kitt_mode();			// while statements used to run "kitt_mode()" function constantly whilst the switch is in a certain position.
	}



}

//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 
// Function print()
//
// Inputs: selection, posX, posY
// Ouputs: Prints the selected text at the given x and y coordinates onto the LCD screen.
// Description: It will take 3 inputs when called: a "selection" number, an X coordinate and a Y coordinate. Depening on what switch (A,B,C,D) is selected and what selction number is given it will print the selected
//		text at the X and Y coordinates that were given onto the LCD.
//
//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

void print(selection,posX,posY)
	 {	
		 printf(lcd_putc, "\f");					// used to clear the lcd screen everytime "print()" is called.
		 
		 if(input(PIN_A2) || input(PIN_A3))				// if statement used so that it only prints the "pot" value when "PIN_A2" or "PIN_A3" is selected.
			{
			      lcd_gotoxy(10,1);					// used to determine the x and y axis for the text to be displayed on.
			      pot = read_pot();					// run the function "read_pot()" and save the digital value of the adc into "pot".
			      printf(lcd_putc,"%u",pot);			// this will print the value of "pot" onto the lcd at the specified location.
			      printf("\fadc=%3u",pot);				// this will print/echo the value of "pot" onto the virtual terminal.
			}
			
		 lcd_gotoxy(posX,posY);		// this will change the x and y coordinates of where it will print on the lcd depending on the values used when calling "print()"
		 
		 if(input(PIN_A3) && selection==1)	// this will check that "PIN_A3" is high and the variable selection is "1" before it prints this text on the lcd and virtual terminal.
		     {
			   printf(lcd_putc, "Stopped");				// this will print to the lcd.
			   printf("\fStopped");					// this will print to the virtual terminal.
		     }
		 
		 if(input(PIN_A3) && selection==2)	// this will check that "PIN_A3" is high and the variable selection is "2" before it prints this text on the lcd and virtual terminal.
		     {
			   printf(lcd_putc, "Clockwise");			// this will print to the lcd.
			   printf("\fClockwise");				// this will print to the virtual terminal.
		     }
		 
		 if(input(PIN_A3) && selection==3)	// this will check that "PIN_A3" is high and the variable selection is "3" before it prints this text on the lcd and virtual terminal.
		     {
			   printf(lcd_putc, "Anti-Clockwise");			// this will print to the lcd.
			   printf("\fAnti-Clockwise");				// this will print to the virtual terminal.
		     }
		 
		 if(input(PIN_A4) && selection==4)	// this will check that "PIN_A4" is high and the variable selection is "4" before it prints this text on the lcd and virtual terminal.
		     {
			   printf(lcd_putc, "Button Not Pressed");		// this will print to the lcd.
			   printf("\fButton Not Pressed");			// this will print to the virtual terminal.
		     }
		     
	         	if(input(PIN_A4) && selection==5)	// this will check that "PIN_A4" is high and the variable selection is "5" before it prints this text on the lcd and virtual terminal.
		    {
			   printf(lcd_putc, "Button Pressed");			// this will print to the lcd.
			   printf("\fButton Pressed");				// this will print to the virtual terminal.
		     }
		
		 if(input(PIN_A5) && selection==6)	// this will check that "PIN_A5" is high and the variable selection is "6" before it prints this text on the lcd and virtual terminal.
		     {
			   printf(lcd_putc, "Kitt Mode");			// this will print to the lcd.
			   printf("\fKitt Mode");				// this will print to the virtual terminal.
			   
		    }
		 if(!input(PIN_A5))	delay_ms(100);	// this is used to apply a 100 ms delay to all switch states / functions apart from "PIN_A5" / "kitt_mode()" this is because that function needs a 150ms delay when changing the LED output.
	 }
	 
//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 
// Function kitt_mode()
//
// Inputs: none
// Ouputs: It will output the value of "count" as a binary number on port B
// Description: It will double the value of "count" until it reaches 128 and then it will start to divide "count" until it reaches 1. It will then output this number in binary to port B which are connected to some LEDs
//		which will display that number in binary by turning the LEDs on and off. This will make the LEDs move up and down. This will continue to repeat until the switch is moved to another position.
//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

void kitt_mode()
	 {
		  selection=6;							// set the selection to the int "6" for the "print()" function to get the desired text printed.
		  print(selection,27,2);					// calls print function to print to lcd with desired coordinates and selection number.
		  if(count>=1 && reverse==0)	count = count * 2;		// used to double the variable "count" whilst greater than or equal to 1 and the "reverse" variable is "0"
		  if(count<=128 && reverse==1)	count = count / 2;		// used to half the variable "count whilst less than or equal to 128 and the "reverse" variable is "1"
		  if(count==128)	reverse=1;				// sets the "reverse" variable to "1" when count reaches 128
		  if(count==1)		reverse=0;				// sets the "reverse" variable to "0" when count reaches 1
		  output_b(count);				// this will output the value of "count" as a binary numner on port B. Which are the pins for the seven segmsent display.
		  delay_ms(150);						// 150ms delay which only applies for this function
	 }

//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 
// Function motor_clockwise()
//
// Inputs: none
// Ouputs: It will set "PIN_C0" high and "PIN_C1" low to drive the motor.
// Description: When "PIN_A1" is high / button is pressed it will set "PIN_C0" to high and "PIN_C1" to low to drive the motor clockwise when the button is pressed. When the button is released the motor will stop by
//		setting both "PIN_C0" and "PIN_C1" to low.
//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 

void motor_clockwise()
	 {
		  if(input(PIN_A1))						// checks if "PIN_A1" is high / if the button has been pressed.
		     {
			   output_high(MOTOR_A);				// sets the "PIN_C0" / "MOTOR_A" to high which will drive the motor clockwise.
			   output_low(MOTOR_B);					// sets the "PIN_C1" / "MOTOR_B" to low which will drive the motor clockwise.
			   selection=5;						// set the selection to the int "5" for the "print()" function to get the desired text printed.
			   print(selection,21,1);				// calls print function to print to lcd with desired coordinates and selection number.
		     }
		     
		  if(!input(PIN_A1))						// checks if "PIN_A1" is low / if the button hasn't been pressed.
		     {
			   output_low(MOTOR_A);					// sets the "PIN_C0" / "MOTOR_A" to low which will stop the motor.
			   output_low(MOTOR_B);					// sets the "PIN_C1" / "MOTOR_B" to low which will stop the motor.
			   selection=4;						// set the selection to the int "4" for the "print()" function to get the desired text printed.
			   print(selection,21,1);				// calls print function to print to lcd with desired coordinates and selection number.
		     }
	 }

//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 
// Function drive_motor()
//
// Inputs: pot
// Ouputs: It will set either "PIN_C0" or "PIN_C1" to high or low to drive the motor clockwise or anit-clockwise or to stop it completely.
// Description: Depending on the digital value stored in the variable "pot" it will: Stop the motor when the value of "pot" is between 76 and 174, drive the motor clockwise when the value of "pot" is less than 75 and
//		drive the motor anit-clockwise when the value of "pot" is above 175. It does this by turning either "PIN_C0" or "PIN_C1" high or low to drive the motor clockwise or anitclockwise or to stop it.
//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 

void drive_motor(pot)
	 {
			stop = 0;						// set variable "stop" to "0"
			if(pot > 76 && pot < 174)				// checks if the value of "pot" is inbetween 74-174
			   {
				 stop = 1;					// changes variable "stop" to "1"
				 selection=1;					// set the selection to the int "1" for the "print()" function to get the desired text printed.
				 print(selection,1,2);				// calls print function to print to lcd with desired coordinates and selection number.
				 output_low(MOTOR_A);				// sets the "PIN_C0" / "MOTOR_A" to low which will stop the motor.
				 output_low(MOTOR_B);				// sets the "PIN_C1" / "MOTOR_B" to low which will stop the motor.
			  }
			if(pot < 75 && stop == 0)				// checks if the value of "pot" is less than "75" and variable "stop" is "0"
			   {
				 selection=2;					// set the selection to the int "2" for the "print()" function to get the desired text printed.
				 print(selection,1,2);				// calls print function to print to lcd with desired coordinates and selection number.
				 output_high(MOTOR_A);				// sets the "PIN_C0" / "MOTOR_A" to high which will drive the motor clockwise.
				 output_low(MOTOR_B);				// sets the "PIN_C1" / "MOTOR_B" to low which will drive the motor clockwise.
			  }
			   
			if(pot > 175 && stop == 0)				// checks if the value of "pot" is greater than "175" and variable "stop" is "0"
			   {
				 selection=3;					// set the selection to the int "3" for the "print()" function to get the desired text printed.
				 print(selection,1,2);				// calls "print()" function to print to lcd with desired coordinates and selection number.
				 output_low(MOTOR_A);				// sets the "PIN_C0" / "MOTOR_A" to low which will drive the motor anti-clockwise.
				 output_high(MOTOR_B);				// sets the "PIN_C1" / "MOTOR_B" to high which will drive the motor anti-clockwise.
			   }
			if(!input(PIN_A3))					// when the switch B / PIN_A3 is "low" / "off" it will stop the motor.
			   {
				 output_low(MOTOR_A);				// sets the "PIN_C0" / "MOTOR_A" to low which will stop the motor.
				 output_low(MOTOR_B);				// sets the "PIN_C1" / "MOTOR_B" to low which will stop the motor.
			   }
	 }

//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 
// Function read_pot()
//
// Inputs: none
// Ouputs: It will read the value of the potentiometer from the ADC and then store it in a variable called "pot" and return it.
// Description: This function will set the ADC channel to "0" then apply a slight delay to enable the PIC to change channels. It will then read the value of the ADC and it will store it in the variable "pot".
//		This variable is then returned.
//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
	 
unsigned int read_pot()
	 {
			set_adc_channel(0);					// read adc channel 0
			delay_us(30);						// wait 30uS
			pot = read_adc();						// store value in variable ADC
			return pot;						// returns the value "pot"
	 }

//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------	 
// Function pot2led()
//
// Inputs: pot
// Ouputs: It will read the INT value of "pot" and output it as a binary number onto the LEDs on port B.
// Description: This function will read the INT value of "pot" and output it as a binary number onto the LEDs on port B. It will also set the selection value to "0" and then call the "print()" function to update the LCD.
//-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
	 
void pot2led(pot)
	{
			output_b(pot);					// outputs the digital value of "pot" as a binary number on port B where the seven segment display is.
			selection=0;						// set the selection to the int "0" for the "print()" function to get the desired text printed.
			print(selection,10,1);					// calls print function to print to lcd with desired coordinates and selection number.
	}
	
	

