#include <main.h>						//include <main.h> header file, header must come at the beginning of compiling

#define LCD_ENABLE_PIN PIN_C0					//designating which PIC I/O pins are connected to each pin of the LCD, they must compile before <lcd>.c
#define LCD_RS_PIN PIN_C2
#define LCD_RW_PIN PIN_C1
#define LCD_DATA4 PIN_C4
#define LCD_DATA5 PIN_C5
#define LCD_DATA6 PIN_C6
#define LCD_DATA7 PIN_C7

#include <lcd.c>						//include <lcd.c>, required for the LCD module to function

//Rowan Patey 2317629 Practical ACDA4013
								//prototyping functions before the main function, required for the order of compiling 
unsigned adcRead(unsigned channel);				//adcRead will return a value hence it needs to have an integer typing as well as an integer channel parameter
void displayPots(void);						//prototype for the converted potentiometer values to display onscreen
void potConvert(void);						//prototype for the function for converting the potentiometer/ADC values LEDs corresponding to the binary value
void motorStop(void);						//prototype for the function to stop the motor spinning
void motorClockwise(void);					//prototype for the function to spin the motor clockwise
void motorCounter(void);					//prototype for the function to spin the motor counter-clockwise

void main(void)							//main function starts
{
	setup_adc_ports(sAN0 | sAN1 | sAN2, VSS_VDD);		//setting up the I/O pins of the PIC that need to be ADC channels
	setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0);		//setting up the ADC clock
   
	unsigned int button_press=0;				//assigning a button press counter variable as an integer with an initial state of 0

	lcd_init();						//initialising the LCD module to be able to display the values
	motorStop();						//run the motorStop function, ensures that the motor is not running prior to the start of the program loop
	output_b(0);						//output 0 to port B, ensures that all of the LEDs are turned off before the start of the program loop

	while(TRUE) {						//primary while loop with the program code begins, while(TRUE) ensures the loop will continue to run continuously
	   
		 displayPots();					//runs the function to display the ADC channel values on the LCD screen, will update in real time when potentiometers are moved

		 if(input(PIN_A4)) {				//if statement will check to see if button 1 is pressed and run the following code if so
			potConvert();				//runs the function to display the binary converted potentiometer/ADC values on the LEDs from MSb -> LSb
	       }	     					//button 1 if statement ends	   

	       if(input(PIN_A5)) {				//if statement will check to see if button 2 is pressed and run the following code if so 
		    delay_ms(10);				//delay of 0.01s here helps to ensure that the momentary button press doesn't cycle through the switch case and registers as a single press
		    switch(button_press)			//switch case for each stage of the sequential button presses using the button_press integer variable
			{

			   case 0:	motorClockwise();	//when button_press is 0 (the initial state), the first button press will start the clockwise motor spin function
					button_press++;		//button_press state variable is incremented by 1 after running the motor to set up the next button press action
					break;			//switch case 0 breaks out here 

			   case 1:	motorStop();		//having been incremented to button_press==1, the next button press will trigger this case, running the function to stop the motor
					button_press++;		//increments the button press counter by 1
					break;			//switch case 1 breaks out here   

			   case 2:	motorCounter();		//button_press==2 by this stage, so pressing the button will run this function to spin the motor counter-clockwise
					button_press++;		//button_press counter is incremented by 1
					break;			//switch case breaks out here after starting the motor spin    

			   case 3:	motorStop();		//button_press==3 by this stage, so the next button press will stop the motor 
					button_press=0;		//sets the counter back to 0, resets the button_press counter variable to the initial state to start the sequence over
					break;		       	//switch case breaks out here after stopping the motor

			   default: 	break;			//default switch case will run whenever button_press does not equal any of the previous cases, this acts as error handling
			 }					//switch case ends

		}						//button 2 if statement ends
	}							//program loop ends
}								//main function ends


unsigned adcRead(unsigned channel) 				//function to read the values from the ADC channels, it will return a value so it has integer typing and requires an adc channel integer value as a parameter
{								//adcRead function starts
   set_adc_channel(channel);					//sets the adc channel to the channel corresponding to the integer input when adcRead is called
   delay_us(10);						//delay of 10us to help ensure that the correct adc channel is read
   return read_adc();						//returns the value that is then read from the selected ADC channel
}								//adcRead function ends


void displayPots(void) 						//function to display the ADC values on the LCD screen
{								//function begins
   lcd_gotoxy(6,1);						//sets the cursor of the LCD to the center of the first line
   printf(lcd_putc,"Pot A = %3u", adcRead(0));			//reads the value of the first ADC channel and prints it onto the first line

   lcd_gotoxy(6,2);						//sets the cursor of the LCD to the center of the second line
   printf(lcd_putc,"Pot B = %3u", adcRead(1));			//reads the value of the second ADC channel and prints it onto the second line

   lcd_gotoxy(26,1);						//sets the cursor of the LCD to the center of the third line
   printf(lcd_putc,"Pot C = %3u", adcRead(2));			//reads the value of the second ADC channel and prints it onto the third line  
}								//displayPot function ends


void potConvert(void) 						//function to display the 8 bit integer values of the potentiometers onto the LEDs in sequence from PotA to PotC
{								//potConvert function begins
   output_b(adcRead(0)); 					//outputs the binary value of the first ADC channel into port B, which is an 8 bit value that will correspond to the LEDs, MSb -> LSb
   delay_ms(3000);						//delay of 3 seconds to allow the displayed ADC value to be seen

   output_b(adcRead(1)); 					//outputs the value of ADC channel 1 into port B
   delay_ms(3000);						//delay of 3 seconds

   output_b(adcRead(2)); 					//outputs the value of ADC channel 2 into port B
   delay_ms(3000);						//delay of 3 seconds						

   output_b(0);							//clears the LEDs by setting the value of port B to 0, signalling the end of the cycle, no delay is set after so that a held down press of button B cycles through
}								//potConvert function ends	


void motorStop(void) 						//function to stop the motor, it has no return value or parameters
{								//motorStop function begins
   output_low(PIN_A6);						//sets pin A6 low,in turn stopping the motor from turning counter-clockwise
   output_low(PIN_A7);						//sets pin A6 low,in turn stopping the motor from turning counter-clockwise
}								//motorStop function ends


void motorClockwise(void) 					//function to turn the motor clockwise, it has no return value or parameters 
{								//motorClockwise function begins
   output_low(PIN_A6);						//sets pin A6 low, stopping the motor from turning counter-clockwise
   output_high(PIN_A7);						//sets pin A7 high, starting the motor clockwise
}								//motorClockwise function ends


void motorCounter(void) 					//function to turn the motor counter clockwise, it has no return value or parameters 
{								//motorCounter function begins
   output_high(PIN_A6);						//sets pin A6 high, starting the motor counter-clockwise
   output_low(PIN_A7);						//sets pin A7 low,in turn stopping the motor from turning clockwise
}								//motorCounter function ends


Comments
1.You show conversion values for each potentiometer nicely centred on each line. You have nicely written functions for capturing the values from the potentiometers. 10/10
2.The value of each ADC is shown correctly on the LEDs for 3 seconds each. You have nicely written functions for doing this. 10/10
3.You have correctly implemented a state machine using a switch case to control the rotation of the motor, but you have not handled the button presses correctly so the state machine continues to change state when the button is held for a short period of time. 25/30
