#include <main.h>											// Puts the main.h file contents here

// Create symbolic links for LCD screen
#define LCD_ENABLE_PIN PIN_D2								// Create a symbolic link between PIN_D2 and LCD_ENABLE_PIN
#define LCD_RS_PIN PIN_D0									// Create a symbolic link between PIN_D0 and LCD_RS_PIN
#define LCD_RW_PIN PIN_D1									// Create a symbolic link between PIN_D1 and LCD_RW_PIN
#define LCD_DATA4 PIN_D4									// Create a symbolic link between PIN_D4 and LCD_DATA4
#define LCD_DATA5 PIN_D5									// Create a symbolic link between PIN_D5 and LCD_DATA5
#define LCD_DATA6 PIN_D6									// Create a symbolic link between PIN_D6 and LCD_DATA6
#define LCD_DATA7 PIN_D7									// Create a symbolic link between PIN_D7 and LCD_DATA7

#include <lcd.c>											// Puts the ldc.c file contents here	

unsigned previous_switch = 0;								// Variable for storing the previous state of the switch
unsigned previous_button = 2;								// Variable for storing the previous state of the button. 2 is an initial case enabler

/*
* Reads the Value from the ADC conversion of the potentiometer.
*
* @param void
* @return The ADC conversion of the potentiometer value.
*/
unsigned read_pot(void)	
{
	set_adc_channel(0);										// Set the ADC channel to 0
	delay_us(30);											// Delay for 30us
	return read_adc();										// Read the ADC conversion and return the value from the function
}

/*
* Outputs low on PIN_C0 and PIN_C1 to stop the motor.
*
* @param void
* @return void
*/
void stop_motor(void)
{
	output_low(PIN_C0);										// Output low (0V) to PIN_C0
	output_low(PIN_C1);										// Output low (0V) to PIN_C1
}

/*
* Clears the bank of LEDs.
*
* @param void
* @return void
*/
void clear_leds(void)
{
	output_b(0);											// Outputs low (0V) to all pins on bank B
}

/*
* Resets the motor, LCD screen and LEDs.
*
* @param void
* @return void
*/
void reset(void)
{
	unsigned tmp = input_a();								// Temporarily store the current state of port A
	tmp &= 0x3C;											// Mask off bits, only keep A2-A5 inclusive
	tmp >>= 2;												// Shift masked bits into the lower nibble of the byte
	if(previous_switch != tmp)								// If the previous state doesn't match the current state
	{
		previous_switch = tmp;								// Update the previous state to the current state
		lcd_gotoxy(1, 1);									// Go to top left of the LCD screen
		printf(lcd_putc, "\f");								// Put '\f' to screen - clears the screen
		stop_motor();										// Call 'stop_motor' function - stops the motor spinning
		clear_leds();										// Call 'clear_leds' function - turns off all the LEDs
		if(tmp == 8)										// If switch new position is SW1-D
			printf("Kitt mode");							// Put 'Kitt mode' to virtual terminal
	}
}

/*
* Logic to link potentiometer to the direction of motor spin.
*
* @param void
* @return void
*/
void motor_spin(void)
{
	unsigned pot_val = read_pot();							// Variable to store the potentiometer ADC conversion value
	
	lcd_gotoxy(1, 2);										// Go to the left of the second line on the LCD
	if(pot_val < 75)										// If the potentiometer value is less than 75
	{
		printf(lcd_putc, "     Clockwise      ");			// Put 'Clockwise' centered on the screen
		output_high(PIN_C0);								// Output high (+5V) to PIN_C0 - spins clockwise
		output_low(PIN_C1);									// Output low (0V) to PIN_C1
	}
	else if(pot_val > 175)									// If the potentiometer value is greater than 175
	{
		printf(lcd_putc, "   Anti-Clockwise   ");			// Put 'Anti-Clockwise' centered on screen
		output_high(PIN_C1);								// Output high (+5V) to PIN_C1 - spins anti-clockwise
		output_low(PIN_C0);									// Output low (0V) to PIN_C0
	}
	else													// Otherwise: potentiometer (x) is -> 75 <= x <= 175
	{
		printf(lcd_putc, "       Stopped      ");			// Put 'Stopped' centered on screen
		stop_motor();										// Call 'stop_motor' function - stops the motor spinning
	}
	
	lcd_gotoxy(1, 1);										// Go to top left of LCD screen
	printf(lcd_putc, "     ADC = %3u", pot_val);			// Put 'ADC = value' centered on screen
}

/*
* Light up LEDs based on binary value of the potentiometer.
*
* @param void
* @return void
*/
void adc_leds(void)
{
	unsigned pot_val = read_pot();							// Store the potentiometer value
	
	lcd_gotoxy(1, 1);										// Go to top left of LCD screen
	printf(lcd_putc, "     ADC = %3u", pot_val);			// Put 'ADC = value' centered on screen
	printf("ADC = %3u\r", pot_val);							// Put 'ADC = value' to virtual terminal

	output_b(pot_val);										// Output binary of potentiometer to port B to light LEDs
}

/*
* Control the motor using a button.
*
* @param void
* @return void
*/
void button_motor(void)
{
	unsigned button = input(PIN_A1);						// Store the current state of the button
	if(button == 2)											// If button variable is not initialised
	{
		printf("Button Released");							// Print 'Button Released' to virtual terminal
		button = 0;											// Set button to 0 - as no valid previous state
	}
	if(button != previous_button)							// If the current state doesn't match the previous state
	{
		previous_button = button;							// Update previous state to equal current state
		if(button)											// If button is pressed
			printf("Button Pressed\r");						// Put 'Button Pressed' to the virtual terminal
		else												// Otherwise - button is not pressed
			printf("Button Released\r");					// Put 'Button Released' to the virtual terminal
	}

	lcd_gotoxy(21, 1);										// Go to the left of the third line on LCD screen
	if(button)												// If button is pressed
	{		
		output_high(PIN_C0);								// Output high (+5V) to PIN_C0 - spins clockwise
		output_low(PIN_C1);									// Output low (0V) to PIN_C1
		printf(lcd_putc, "   Button Pressed   ");			// Put 'Button Pressed' centered on screen
	}
	else													// Otherwise - button is not pressed
	{
		stop_motor();										// Call 'stop_motor' function - stops the motor spinning
		printf(lcd_putc, "   Button Released  ");			// Put 'Button Released' centered on screen
	}
}

/*
* Lights the LEDs in order and back again for 200ms.
*
* @param void
* @return void
*/
void knight_rider(void)
{
	lcd_gotoxy(21, 2);										// Go to the left of line 4 on the LCD screen
	printf(lcd_putc, "     Kitt mode");						// Put 'Kitt mode' centered on screen
	for(int i = 14; i > 0; i--)								// Iterate from 0 to 14...
	{
		output_b(0);										// Output 0 (all 0V) to port B to turn off all LEDs
		if(i > 7)											// if i is greater than 7
			output_high(PIN_B0 + (i-7));					// Output high (+5V) to (PIN_B0 + (i-7))th PIN
		else												// Otherwise - i is less than or equal to 7
			output_high(PIN_B7 - i);						// Output high (+5V) to (PIN_B7 - i)th PIN.
		delay_ms(200);										// Delay for 200ms
	}
}

/*
* The main function / entry point of the program. Responsible for deciding which action to perform
* based on the position of the switch in the circuit. Also responsible for initial setup of ADC and LCD.
*
* @param void
* @return void
*/
void main(void)
{
	setup_adc_ports(sAN0);									// Initialise AN0 to be a ADC channel
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);			// Setup ADC operation
	lcd_init();												// Call 'lcd_init' function - initialises the LCD

	while(TRUE)												// Loop forever
	{
		reset();											// Call 'reset' function - stops motor, clear LEDs, clear LCD
		if(input(PIN_A2))									// If switch is in SW1-A position
		{
			adc_leds();										// Call 'adc_leds' function - Light LEDs based on binary value of potentiometer
			motor_spin();									// Call 'motor_spin' function - Spin motor based on potentiometer value
		}
		if(input(PIN_A3))									// If switch is in SW1-B position
			adc_leds();										// Call 'adc_leds' function - Light LEDs based on binary value of potentiometer
		if(input(PIN_A4))									// If switch is in SW1-C position
			button_motor();									// Call 'button_motor' function - Control the motor with button
		if(input(PIN_A5))									// If switch is in SW1-D position
			knight_rider();									// Call 'knight_rider' function - Lights LEDs in sequence and reverse
	}
}
	
Comments
2.. 20   3.. 30    4.. 40   5.. 10
****************************************
2.. Your code has a number of functions (subroutines) and all work. Your statements indicate what each line does 75%
3.. Your program flows nicely 75%
4.. Your program achieves the desired results. 75%
5.. Your program is nicely laid out and well indented. 75%
