#include <main.h>

// Function Prototypes
unsigned getADCvalue(unsigned channel);
void display2LCD(void);
void display2LEDs(void);
void motorControl(void);

// Global Variables
unsigned adcVals[3];																// Array to hold the values from the three ADCs
char adcNames[3] = {'A', 'B', 'C'};													// Array to iterate through when printing to LCD
unsigned long interruptCounter = 100;												// counter for the number of timer interrupts passed - starts at 100 so not to accidently start displaying to LEDs
unsigned status = 0;																// bit7 - button 2 latch, bit6 - button 1 latch, bit5 - ,
																					// bit4 - , bit3 - , bit2 - motor state , bit1 - motor state, bit0 - motor state

void main(void) {
	
	// Settining up timer1 and its interrupt enabler
	SETUP_TIMER_1(T1_INTERNAL|T1_DIV_BY_8);
	enable_interrupts(GLOBAL);
	
	// Initialising ADCs
	setup_adc_ports(sAN0 | sAN1 | sAN2, VSS_VDD);
	setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0);

	// Initialising LCD
	lcd_init();

	// Infinite loop
	while(TRUE) {
		
		// Reading state of button 1
		if (input_state(PIN_A4) && !bit_test(status, BUTTON_2_LATCH_FLAG)) {					// If button pressed and is not latched
			bit_set(status, BUTTON_2_LATCH_FLAG); 												// Set button 2 latch flag of status byte
			enable_interrupts(INT_TIMER1); 														// Enable global interrupts
			interruptCounter = 0;
		}
		
		
		// Reading state of button 2
		if (input_state(PIN_A5) && !bit_test(status, BUTTON_1_LATCH_FLAG)) {					// If button pressed and is not latched
			bit_set(status, BUTTON_1_LATCH_FLAG); 												// Set button 1 latch flag of status byte
			status++; 																			// Add 1 to status byte - this increases the 3 motor direcrtion bits of status byte to next state
		} else if (!input_state(PIN_A4)) {														// If button is not being pressed
			bit_clear(status, BUTTON_1_LATCH_FLAG);												// Clear the button 1 latch flag
		}
			
		display2LCD();
		
		display2LEDs();																			// Controlling displaying the ADC binary value on the LEDs

		motorControl();																			// Controlling the rotation of the motor
		
		
		delay_ms(10);																			// Waiting 10ms to deal with button bounce and prevent buttons being read too quickly
	}
}


// Functions //

unsigned getADCvalue(unsigned channel) {
	
	set_adc_channel(channel);																	// Selecting the ADC channel
	delay_ms(30);																				// Waiting for convertions time
	return read_adc();																			// Return ADC value
	
}


void display2LCD(void) {
	unsigned x;
	unsigned y;
	
	// Reading ADCs and printing them to the LCD
	for (int i=0; i < 3; i++) {
		
		adcVals[i] = getADCvalue(i);														// Getting ADC values
		
		y = (i & 1) + 1;																	// Calculating y coordinate of LCD from ADC value index
		x = 3 + (20 * (i >> 1));															// Calculating x coordinate of LCD from ADC value index - this centres the printed value and adjusts for values to be printed on lines 3 or 4
		lcd_gotoxy(x, y);																	// Setting coordinates of LCD cursor
		printf(lcd_putc, "ADC %c value: %3u", adcNames[i], adcVals[i]);												// Printing ADC value to LCD
	}
}


void display2LEDs(void) {
	
	// Display ADC values to LEDs given current period of interruptCounter
	if (interruptCounter >= 0 && interruptCounter < 30) output_b(adcVals[0]);					// If interrupt counter is between 0 and 30 display value of ADC 0
	else if (interruptCounter >= 30 && interruptCounter < 60) output_b(adcVals[1]);				// If interrupt counter is between 30 and 60 display value of ADC 1
	else if (interruptCounter >= 60 && interruptCounter < 90) output_b(adcVals[2]);				// If interrupt counter is between 60 and 90 display value of ADC 2
	else { 																						// Otherwise:
		output_b(0); 																			// Turn off all ADCs
		disable_interrupts(INT_TIMER1); 														// Stop increasing interrupt counter
		bit_clear(status, BUTTON_2_LATCH_FLAG); 												// Unlatching button 2 
	}
}


void motorControl(void) {
	// Spin motor given current state of motor direction bits of status byte
	switch (status & 7) {
		// If motor direction is in mode 1
		case 1:																					// Rotate motor clockwise
			output_high(PIN_A6);
			output_low(PIN_A7);
			break;
		// If motor direction is in mode 2
		case 2:																					// Stop rotating motor
			output_low(PIN_A6);
			output_low(PIN_A7);
			break;
		// If motor direction is in mode 1
		case 3:																					// Rotate motor counter-clockwise
			output_low(PIN_A6);
			output_high(PIN_A7);
			break;
		// If motor direction is in mode 0 or >3
		default:																				// Stop rotating motor and set motor direction flags to 0
			status &= 0xF8;
			output_low(PIN_A6);
			output_low(PIN_A7);
	}
}



// Interrupt Service Routines //
#INT_TIMER1
void timer1_isr(void) {
	
	interruptCounter++;																			// Increment interrupt counter by 1 - every 20 is equivalent to 2 seconds
	
	set_timer1(0x3CAF);																			// Setting timer value so interrupts occur eveey 0.1 seconds
	
}

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
