// Caitlin Lonsdale (2306892) - Embedded C Assignment 12/2024

#include <main.h>											//Include main header file
#define LCD_ENABLE_PIN PIN_D2								//Name Pin D2 as LCD_ENABLE_PIN
#define LCD_RS_PIN PIN_D0									//Name Pin D0 as LCD_RS_PIN
#define LCD_RW_PIN PIN_D1									//Name Pin D1 as LCD_RW_PIN
#define LCD_DATA4 PIN_D4									//Name Pin D4 as LCD_DATA4
#define LCD_DATA5 PIN_D5									//Name Pin D5 as LCD_DATA5				
#define LCD_DATA6 PIN_D6									//Name Pin D6 as LCD_DATA6
#define LCD_DATA7 PIN_D7									//Name Pin D7 as LCD_DATA7
#include <lcd.c>											//Include lcd c file

// Prototyping and Initialisation -----------------------------------------------------------------------------------------
void analog(void);											//Prototype function analog									
void print_adc(void);										//Prototype function print_adc
void reset(void);											//Prototype function reset
void stop_motor(void);										//Prototype function stop_motor
void clear_leds(void);										//Prototype function clear_leds
void led_display(void);										//Prototype function led_display
void knightrider(void);										//Prototype function knightrider

unsigned int sw_previous=0;									//Initialise global integer variable sw_previous
unsigned int previous_but=2;								//Initialise global integer variable previous_but
unsigned int adc;											//Initialise global integer variable adc	
unsigned int lights[16]={128,64,32,16,8,4,2,1,1,2,4,8,16,32,64,128};//Initialise global integer array variable lights for LEDs								

// Main Function ----------------------------------------------------------------------------------------------------------
void main() {												//Run function main
	setup_adc_ports(sAN0);									//Set ports AN0 as ADC port														
	setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);			//Set internal ADC clock
    setup_timer_2(T2_DIV_BY_16,249,15); 					//Set timer with 2.0 ms overflow and 30.0 ms interrupt				

	lcd_init();												//Initialise the LCD screen	

	while(TRUE) {											//Start infinite while loop
		analog();											//Call function analog

// Task 1 -------------------------------------------------------------------------------------------------------------------
		if(input(PIN_A2)) {									//Execute if input on Pin A2 from SW1-A
			reset();										//Call function reset
			if(adc<75) {									//Execute if ADC value less than 75
				output_low(PIN_C0);							//Set Pin C0 low to turn motor anticlockwise
				output_high(PIN_C1);						//Set Pin C1 high to turn motor anticlockwise
				lcd_gotoxy(5,2);                    		//Set the position at the centre of line 2 of the LCD
				printf(lcd_putc,"Anticlockwise"); 			//Print the string 'Anticlockwise' at the LCD position
			} else if(adc>175) {							//Execute if ADC value greater than 175
				output_high(PIN_C0);						//Set Pin C0 high to turn motor clockwise
				output_low(PIN_C1);							//Set Pin C1 low to turn motor clockwise
				lcd_gotoxy(5,2);                    		//Set the position at the centre of line 2 of the LCD
				printf(lcd_putc,"  Clockwise  "); 			//Print the string 'Clockwise' at the LCD position
			} else {										//Execute if all if statements untrue
				stop_motor();								//Call function stop_motor
				lcd_gotoxy(5,2);                    		//Set the position at the centre of line 2 of the LCD
				printf(lcd_putc,"Motor Stopped"); 			//Print the string 'Clockwise' at the LCD position
			}												//End if-else statement
			print_adc();									//Call function print_adc
			led_display();									//Call function led_display	
		} else {											//Execute if no input on Pin A2 from SW1-A
			stop_motor();									//Call function stop_motor
		}													//End if-else statement

// Task 2 --------------------------------------------------------------------------------------------------------------------
		if(input(PIN_A3)) {									//Execute if input on Pin A3 from SW1-B
			reset();										//Call function reset
			analog();										//Call function analog
			print_adc();									//Call function print_adc
			led_display();									//Call function led_display
		}													//End if statement

// Task 3 --------------------------------------------------------------------------------------------------------------------
		if(input(PIN_A4)) { 								//Execute if input on Pin A4 from SW1-C
			reset();										//Call function reset
			clear_leds();									//Call function clear_leds
			unsigned current_but = input(PIN_A1);			//Initialise local variable current_but equal to the input of Pin A1

			if(previous_but == 2) {							//Execute if variable previous_but is equal to 2 from initialisation
				printf("\f Button Not Pressed\r");			//Print the string 'Button Not Pressed' in the virtual terminal
				previous_but = 0;							//Set the variable previous_but value to 0
			}												//End if statement

			if(current_but == 0) {							//Execute if variable current_but is equal to 0
				output_low(PIN_C0);							//Set Pin C0 low to turn motor off
				output_low(PIN_C1);							//Set Pin C1 low to turn motor off
				lcd_gotoxy(22,1);							//Set the position at the centre of line 3 of the LCD
				printf(lcd_putc,"Button Not Pressed");		//Print the string 'Button Not Pressed' at the LCD Position
				if(current_but != previous_but) {			//Execute if current_but not equal to previous_but - prints once only per button state
					printf("\f Button Not Pressed\r");		//Print the string 'Button Not Pressed' in the virtual terminal	
				}											//End if statement
			} else {										//Execute if variable current_but is not equal to 0
				output_high(PIN_C0);						//Set Pin C0 high to turn motor clockwise
				output_low(PIN_C1);							//Set Pin C1 low to turn motor clockwise
				lcd_gotoxy(22,1);							//Set the position at the centre of line 3 of the LCD
				printf(lcd_putc,"  Button Pressed  "); 		//Print the string 'Button Pressed' at the LCD Position
				if(current_but != previous_but) {			//Execute if current_but not equal to previous_but - prints once only per button state
					printf("\f Button Pressed\r");			//Print the string 'Button Not Pressed' in the virtual terminal
				}											//End if statement	
			}												//End if-else statement
			previous_but = current_but;						//Set variable previous_but as current_but value for next cycle
		}													//End if statement

// Task 4 ---------------------------------------------------------------------------------------------------------------------
		if(input(PIN_A5)) {									//Execute if input on Pin A5 from SW1-D
			reset();										//Call function reset
			lcd_gotoxy(27,2);                    			//Set the position at the centre of line 4 of the LCD
			printf(lcd_putc,"Kitt mode"); 					//Print the string 'Kitt mode' at the LCD position
			knightrider();									//Call function knightrider
		}													//End if statement
	}														//End infinite while loop
}															//End function main

// Functions ------------------------------------------------------------------------------------------------------------------
void analog(void) {											//Run function analog - reads the ADC value of RV1
	set_adc_channel(0);										//Select ADC channel 0
	delay_us(30);											//Delay 30 us
	adc = read_adc();										//Call conversion function and store value in integer value adc
}															//End function analog

void print_adc(void) {										//Run function print_adc - prints the ADC value to the LCD
    lcd_gotoxy(10,1);                    					//Set the position at the centre of line 1 in the LCD
    printf(lcd_putc,"%3u",adc);  							//Print the integer ADC value at the LCD position
	printf("%u\r",adc);										//Print the integer ADC value in the virtual terminal
}															//End function print_adc

void reset(void) {											//Run function reset - clears displays after switch changes
	unsigned int r = input_a();								//Initialise local integer variable r equal to the input of Ports A
	r &= 0x3C;												//Mask off analog Ports A
	r >>= 2;												//Shift remaining ports to postions 8,4,2,1
	if(sw_previous != r) {									//Execute if sw_previous is not equal to variable r
		sw_previous = r;									//Set variable sw_previous equal to r value
		previous_but = 2;									//Set variable previous_but equal to 2 as in initialisation
		lcd_gotoxy(1,1);									//Set the position at the start of line 1 in the LCD
		printf(lcd_putc,"\f");								//Clear the LCD display
		if(r == 8) {										//Execute if r equals 8 as input on SW1.4
			printf("\f Kitt mode");							//Print the string 'Kitt mode' in the virtual terminal (Task 4)
		}													//End if statement
	}														//End if statement
}															//End function reset

void stop_motor(void) {										//Run function stop_motor - turns motor off
	output_low(PIN_C0);										//Set Pin C0 low to turn motor off
	output_low(PIN_C1);										//Set Pin C1 low to turn motor off	
}															//End function stop_motor

void clear_leds(void) {										//Run function clear_leds
	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

void knightrider(void) {									//Run function knightrider
	unsigned int q;											//Initialise local integer variable q
	for(q=0;q<16;q++) {										//For loop that increments q in steps of 1 from 0-15
		output_b(lights[q]);								//Set LED on from the Pin B port according to the index value q of the variable array lights
		delay_ms(200);										//Delay 200 ms
	}														//End for loop
}															//End function knightrider


	
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%
