#include <main.h>
#define LCD_ENABLE_PIN PIN_C0
#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>



void welcome (void);


// Global variables for the timer interrupt
unsigned secs_passed = 1, timer_counter = 0;


#INT_TIMER2
void  TIMER2_isr(void) 
{
	timer_counter++; // Increment the timer each interrupt
	if(timer_counter == 100) // 100 as 10ms interrupt therefore 10*1000 = 1000 which is 1s
	{
		// Reset the timer counter and increment how many seconds have passed
		timer_counter = 0; 
		secs_passed++;
	}
}


unsigned int read_adc_channel(unsigned int channel)
{
	set_adc_channel(channel); // Set the adc to the desired channel
	delay_us(10);
	unsigned int adc_value = read_adc(); // Read the adc channel
	delay_us(10);
	return adc_value; // Return the adc value of that channel
	
}


void print_pot_value(unsigned int pot_num, pot_val, unsigned int preceding_space, unsigned int line)
{
	// This if statemnt is to ensure the text properly overlaps onto the 3rd and 4th line
	if(line > 2)
	{
		if(preceding_space != 0 ) preceding_space = 20 + preceding_space;
		else preceding_space = 21;
		line -= 2;
	}

	lcd_gotoxy(preceding_space, line); // Go to the desired location on the LCD
	printf(lcd_putc, "POT %u = %3u  ", pot_num, pot_val); // Print potentiometer value.
								// Extra white space required otherwise smaller digits wont overwrite and will be left with "ghost" values

}




void main()
{

	// Setup ADC to work with the desired pins on the PIC and to use the internal clock
	setup_adc_ports(sAN0 | sAN1 | sAN2, VSS_VDD);
	setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0);

	lcd_init(); // Initialise LCD

	setup_timer_2(T2_DIV_BY_16, 250, 10); // 1.0 ms overflow, 10.0 ms interrupt

	// Enables interrupts for the PIC
	enable_interrupts(INT_TIMER2);
	enable_interrupts(GLOBAL);

	unsigned short should_cycle_leds = 0; // Value for question 2, whether it should print to the leds or not
	unsigned int current_led_pot = 0; // Value for which potentiometer value to print to the LEDs
	unsigned int button_pressed_count = 0; // Value for how many times button 2 has been pressed
	unsigned int pot_vals[3] = {}; // Array to store the potentiometer values

	while(TRUE)
	{

		// Question 1: Print potentiometer values onto the LCD display

		// Read each adc channel and store it in the pot_vals array
		pot_vals[0] = read_adc_channel(0);
		pot_vals[1] = read_adc_channel(1);
		pot_vals[2] = read_adc_channel(2);
		
		// Print the potentiometer values to the lcd
		print_pot_value(0, pot_vals[0], 5, 1);
		print_pot_value(1, pot_vals[1], 5, 2);
		print_pot_value(2, pot_vals[2], 5, 3);
	
		
		
		// Question 2: Print potentiometer values to LED in a binary format @ 3 seconds interval after pressing button 1

		// Check if button 1 is pressed
		if(input(PIN_A4))
		{
			should_cycle_leds = !should_cycle_leds;
			timer_counter = 0;
			secs_passed = 1;
			delay_ms(250);
		}		
		
		if(should_cycle_leds)
		{
			if(secs_passed % 4 == 0) // Using 4 here as % 0 causes problems thus must use 1 value over 
			{
				current_led_pot++;
				secs_passed = 1;
				if(current_led_pot == 3) current_led_pot = 0;
			}


			output_b(pot_vals[current_led_pot]);
			delay_us(10);
		}



		// Question 3: Spin the motor when the second button is pressed

		// Check is the button is pressed
		if(input(pin_a5))
		{
			delay_ms(250); // delay to ensure the button is not triggered multiple times unless held
			button_pressed_count++; // increment the counter for deciding the direction of the motor

			// Switch statement to decide which direction the motor will go
			// Order is as follows: clockwise, stop, anti-clockwise, stop
			switch(button_pressed_count)
			{
				case 1:
					output_high(pin_a6);
					output_low(pin_a7);
					break;
				case 2:
					output_low(pin_a6);
					output_low(pin_a7);
					break;
				case 3:
					output_low(pin_a6);
					output_high(pin_a7);
					break;
				case 4:
					output_low(pin_a6);
					output_low(pin_a7);
					break;
			}
			
			// If the button is pressed too many times, reset the count to 0
			if(button_pressed_count == 4) button_pressed_count = 0;
		}
	}

}

void welcome (void)
	{					
					output_low(LED);								// set pin low
					delay_ms(DELAY);							// wait
					
					output_high(LED);							// set pin high
					delay_ms(DELAY);							// wait

					printf(lcd_putc,"\f");		// clear the screenand print the wecome message.
					lcd_gotoxy(4,1);
					printf(lcd_putc,"Welcome to the");
					lcd_gotoxy(4,2);
					printf(lcd_putc,"The embedded C");
					lcd_gotoxy(26,1);
					printf(lcd_putc,"Practical");
					lcd_gotoxy(23,2);
					printf(lcd_putc,"Assessment 22/23");
					while(true);
	}
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 ADC value of potentiometer A is correctly shown, although the functions you have created to cycle through the other values do not work. You seem to be overthinking things. delay_ms(3000) would have solved this for you. 3/10
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
