// Caitlin Lonsdale (2306892) - ACDA4013 - Practical 09/01/2025

#include <main.h>											//Include main header file
#define LCD_ENABLE_PIN PIN_C0								//Name Pin C0 as LCD_ENABLE_PIN
#define LCD_RS_PIN PIN_C2									//Name Pin C2 as LCD_RS_PIN
#define LCD_RW_PIN PIN_C1									//Name Pin C1 as LCD_RW_PIN
#define LCD_DATA4 PIN_C4									//Name Pin C4 as LCD_DATA4
#define LCD_DATA5 PIN_C5									//Name Pin D5 as LCD_DATA5
#define LCD_DATA6 PIN_C6									//Name Pin D6 as LCD_DATA6
#define LCD_DATA7 PIN_C7									//Name Pin D7 as LCD_DATA7
#include <lcd.c>											//Include lcd c file

// Prototyping and Initialisation -----------------------------------------------------------------------------------------
void analogs(void);											//Prototype function analog	
void print_adc(void);										//Prototype function print_adc
void clear_leds(void);										//Prototype function clear_leds
void led_display(void);										//Prototype function led_display
void motor_cw(void);										//Prototype function motor_cw
void motor_acw(void);										//Prototype function motor_acw
void motor_stop(void);										//Prototype function motor_stop

unsigned int adcA, adcB, adcC;								//Initialise global integer variables adcA, adcB, adcC
unsigned int adc;											//Initialise global integer variable adc
unsigned int count_but2 = 1;								//Initialise global integer variable count_but2

// Main Function ----------------------------------------------------------------------------------------------------------
void main() {												//Run function main
	setup_adc_ports(sAN0 | sAN1 | sAN2, VSS_VDD);			//Set ports AN0, AN1, AN2 as ADC ports
	setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0);			//Set internal ADC clock			

	lcd_init();												//Initialise the LCD screen	

	while(TRUE) {											//Start infinite while loop
		analogs();											//Call function analog
	
// Task 1 -------------------------------------------------------------------------------------------------------------------
		print_adc();										//Call function print_adc

// Task 2 --------------------------------------------------------------------------------------------------------------------
		if(input(PIN_A4)) {									//Execute if input on Pin A4 from Button 1
			adc = adcA;										//Set variable adc as adcA value 
			led_display();									//Call function led_display
			delay_ms(3000);									//Delay for 3 seconds

			adc = adcB;										//Set variable adc as adcB value 
			led_display();									//Call function led_display
			delay_ms(3000);									//Delay for 3 seconds

			adc = adcC;										//Set variable adc as adcC value 
			led_display();									//Call function led_display
			delay_ms(3000);									//Delay for 3 seconds
			
		} else {											//Execute if no input on Pin A4 from Button 1
			clear_leds();									//Call function clear_leds												
		}													//End if-else statement

// Task 3 --------------------------------------------------------------------------------------------------------------------
		if(input(PIN_A5)) {									//Execute if input on Pin A5 from Button 2
			switch(count_but2) {							//Switch case for Button 2
				case 1:	motor_cw();							//Call function motor_cw to turn motor clockwise
						count_but2 = count_but2+1;			//Increment variable count_but2 by 1 (count_but2 = 2)
						break;								//Break and move to next case
				case 2: motor_stop();						//Call function motor_stop to stop motor
						count_but2 = count_but2+1;			//Increment variable count_but2 by 1 (count_but2 = 3)
						break;								//Break and move to next case
				case 3: motor_acw();						//Call function motor_acw to turn motor anticlockwise
						count_but2 = count_but2+1;			//Increment variable count_but2 by 1 (count_but2 = 4)
						break;								//Break and move to next case
				case 4: motor_stop();						//Call function motor_acw to turn motor anticlockwise
						count_but2 = 1;						//Reset variable count_but2 to 1 (count_but2 = 1)
						break;								//Break and move to next case
				default: break;								//Break in case of any unrecognised values
			}												//End switch statement
	    }													//End if statement

	}														//End infinite while loop
}															//End function main

// Functions ------------------------------------------------------------------------------------------------------------------
void analogs(void) {										//Run function analog - reads the ADC value of potentiometers A-C
	set_adc_channel(0);										//Select ADC channel 0 - potentiometer A
	delay_us(30);											//Delay 30 us
	adcA = read_adc();										//Call conversion function and store value in integer value adcA

	set_adc_channel(1);										//Select ADC channel 1 - potentiometer B
	delay_us(30);											//Delay 30 us
	adcB = read_adc();										//Call conversion function and store value in integer value adcB

	set_adc_channel(2);										//Select ADC channel 2 - potentiometer C
	delay_us(30);											//Delay 30 us
	adcC = read_adc();										//Call conversion function and store value in integer value adcC
}															//End function analog

void print_adc(void) {										//Run function print_adc - prints the ADC values to the LCD
    lcd_gotoxy(7,1);                    					//Set the position at the centre of line 1 in the LCD
    printf(lcd_putc,"A = %3u",adcA);  						//Print the integer adcA value at the LCD position

	lcd_gotoxy(7,2);                    					//Set the position at the centre of line 2 in the LCD
    printf(lcd_putc,"B = %3u",adcB);  						//Print the integer adcB value at the LCD position

	lcd_gotoxy(27,1);                    					//Set the position at the centre of line 3 in the LCD
    printf(lcd_putc,"C = %3u",adcC);  						//Print the integer adcC value at the LCD position
}															//End function print_adc

void motor_cw(void) {										//Run function motor_cw - spins motor clockwise
	output_high(PIN_A6);									//Set Pin A6 high to turn motor clockwise
	output_low(PIN_A7);										//Set Pin A7 low to turn motor clockwise
}															//End function motor_cw

void motor_acw(void) {										//Run function motor_acw - spins motor anticlockwise
	output_low(PIN_A6);										//Set Pin A6 low to turn motor anticlockwise
	output_high(PIN_A7);									//Set Pin A7 high to turn motor anticlockwise
}															//End function motor_acw

void motor_stop(void) {										//Run function motor_stop - stops motor spinning
	output_low(PIN_A6);										//Set Pin A6 low to turn motor off
	output_low(PIN_A7);										//Set Pin A7 low to turn off
}															//End function motor_stop

void clear_leds(void) {										//Run function clear_leds - stets all LEDs off
	output_low(PIN_B7);										//Set Pin B7 low to turn LED 7 off
	output_low(PIN_B6);										//Set Pin B7 low to turn LED 7 off
	output_low(PIN_B5);										//Set Pin B7 low to turn LED 7 off
	output_low(PIN_B4);										//Set Pin B7 low to turn LED 7 off
	output_low(PIN_B3);										//Set Pin B7 low to turn LED 7 off
	output_low(PIN_B2);										//Set Pin B7 low to turn LED 7 off
	output_low(PIN_B1);										//Set Pin B7 low to turn LED 7 off
	output_low(PIN_B0);										//Set Pin B7 low to turn LED 7 off
}															//End function clear_leds

void led_display(void) {									//Run function led_display - displays ADC value in binary on LEDs
	if(adc>=128) { 											//If statement to check variable adc value and set 8th binary bit on LED 7
		output_high(PIN_B7);								//Set Pin B7 high to turn LED 7 on to represent 1
		adc-=128;											//Decrement variable adc value to check next bit
	} else {												//Else statement to set 8th binary bit on LED 7
		output_low(PIN_B7);									//Set Pin B7 low to turn LED 7 off to represent 0
	}														//End if-else statement
	if(adc>=64) { 											//If statement to check variable adc value and set 7th binary bit on LED 6
		output_high(PIN_B6);								//Set Pin B6 high to turn LED 6 on to represent 1
		adc-=64;											//Decrement variable adc value to check next bit
	} else {												//Else statement to set 7th binary bit on LED 6
		output_low(PIN_B6);									//Set Pin B6 low to turn LED 6 off to represent 0
	}														//End if-else statement
	if(adc>=32) { 											//If statement to check variable adc value and set 6th binary bit on LED 5
		output_high(PIN_B5);								//Set Pin B5 high to turn LED 5 on to represent 1
		adc-=32;											//Decrement variable adc value to check next bit
	} else {												//Else statement to set 6th binary bit on LED 5
		output_low(PIN_B5);									//Set Pin B5 low to turn LED 5 off to represent 0
	}														//End if-else statement
	if(adc>=16) { 											//If statement to check variable adc value and set 5th binary bit on LED 4
		output_high(PIN_B4);								//Set Pin B4 high to turn LED 4 on to represent 1
		adc-=16;											//Decrement variable adc value to check next bit
	} else {												//Else statement to set 5th binary bit on LED 4
		output_low(PIN_B4);									//Set Pin B4 low to turn LED 4 off to represent 0
	}														//End if-else statement
	if(adc>=8) { 											//If statement to check variable adc value and set 4th binary bit on LED 3
		output_high(PIN_B3);								//Set Pin B3 high to turn LED 3 on to represent 1
		adc-=8;												//Decrement variable adc value to check next bit
	} else {												//Else statement to set 4th binary bit on LED 3
		output_low(PIN_B3);									//Set Pin B3 low to turn LED 3 off to represent 0
	}														//End if-else statement
	if(adc>=4) { 											//If statement to check variable adc value and set 3rd binary bit on LED 2
		output_high(PIN_B2);								//Set Pin B2 high to turn LED 2 on to represent 1
		adc-=4;												//Decrement variable adc value to check next bit
	} else {												//Else statement to set 3rd binary bit on LED 2
		output_low(PIN_B2);									//Set Pin B2 low to turn LED 2 off to represent 0
	}														//End if-else statement
	if(adc>=2) { 											//If statement to check variable adc value and set 2nd binary bit on LED 1
		output_high(PIN_B1);								//Set Pin B1 high to turn LED 1 on to represent 1
		adc-=2;												//Decrement variable adc value to check next bit
	} else {												//Else statement to set 2nd binary bit on LED 1
		output_low(PIN_B1);									//Set Pin B1 low to turn LED 1 off to represent 0
	}														//End if-else statement
	if(adc>=1) { 											//If statement to check variable adc value and set 1st binary bit on LED 0
		output_high(PIN_B0);								//Set Pin B0 high to turn LED 0 on to represent 1
		adc-=1;												//Decrement variable adc value to check next bit
	} else {												//Else statement to set 1st binary bit on LED 0
		output_low(PIN_B0);									//Set Pin B0 low to turn LED 0 off to represent 0
	}														//End if-else statement
}															//End function led_display

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. Your functions for doing this are over-complicated. 8/10
3.You have correctly created a state machine to control the rotation of the motor, but the function does not wait until the button is released meaning states can be skipped over quickly if the button is held down for too long. Placing another if statement to detect the button release after the test for button press would have solved this. 25/30
