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//AUTHOR:	L. Caygill
//DATE:		October 2022
//DESCRIPTION:	Code designed to run 4 different scenarios depending on the position of SW1
//		Position A: Shows the value of RV1 on the LEDs, LCD screen and virtual terminal
//		Position B: Uses the value of RV1 to drive the motor clockwise, anti-clockwise or hold it stationary, prints the value of RV1 and direction of spin on LCD screen and virtual terminal
//		Position C: The motor rotates clockwise so long as the button is pressed, and prints the button status to the LCD and virtual terminal
//		Position D: LEDs flash left to right with 150ms intervals a la Knight Rider. Displays "Kitt Mode" on the LCD and virtual terminal


#include <main.h>

//--------------------------------------------------------------------------------------//DEFINE PINS
								
#define LCD_ENABLE_PIN PIN_D2
#define LCD_RS_PIN PIN_D0
#define LCD_RW_PIN PIN_D1
#define LCD_DATA4 PIN_D4
#define LCD_DATA5 PIN_D5
#define LCD_DATA6 PIN_D6
#define LCD_DATA7 PIN_D7

#define SW_A PIN_A2
#define SW_B PIN_A3
#define SW_C PIN_A4
#define SW_D PIN_A5

#define BUTTON PIN_A1

//--------------------------------------------------------------------------------------//MOTOR PINS

#define M_A PIN_C0							
#define M_B PIN_C1

#include <lcd.c>

//--------------------------------------------------------------------------------------//DEFINE FUNCTIONS
									
void analog(void);									//READ VALUE FROM RV1
void SwitchA(void);									//PRINT VALUE OF RV1 ON THE SCREEN AND ON LEDs
void SwitchB();										//DRIVE MOTOR WITH POT INPUT
void SwitchC();										//SPIN MOTOR CLOCKWISE INDEFINITELY WHILST BUTTON HELD ON SWITCH POSITION C
void SwitchD();										//KNIGHT RIDER ROUTINE
void BinaryLEDs();									//TRANSLATE RV1 INTO BINARY ROUTINE FOR LEDs


unsigned int adc;									// declare global variables
char direction[14];									//SET direction AS OUTPUT WITH 14 CHARACTERS

//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//MAIN CODE

void main()
{

setup_adc_ports(sAN0);									// initialise adc channel
setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);						// setup adc operation

   lcd_init();										// initialise the LCD


   while(TRUE)										//MAIN WHILE LOOP					
      {
      analog();										// read the analog input     
      SwitchA();									//RUN FUNCTION FOR SWITCH POSITION A
      SwitchB();									//RUN FUNCTION FOR SWITCH POSITION B
      SwitchC();									//RUN FUNCTION FOR SWITCH POSITION C
      SwitchD();									//RUN FUNCTION FOR SWITCH POSITION D
      }											//MAIN WHILE LOOP END	

}											//PROGRAM END

//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//FUNCTIONS
//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//SWITCH A POSITION	 
	 
void SwitchA(void)									//DISPLAY VALUE OF RV1 ON LCD & VIRTUAL TERMINAL + SHOW BINARY VALUE OF RV1 ON LEDS
      {
	if(input(SW_A))
	 {
	    BinaryLEDs();								//CALLS FUNCTION TO SHOW VALUE OF RV1 ON LEDs IN BINARY
	    printf(lcd_putc,"\f");							//CLEAR SCREEN
	    lcd_gotoxy(6,1);								//SET POSITION OF TEXT
	    printf("\fRV1 = %u", adc);							//CLEAR TERMINAL AND PRINT RV1 VALUE
	    printf(lcd_putc,"RV1 = %u", adc);						//PRINT RV1 VALUE TO LCD
	    output_low(M_A);								//STOP THE MOTOR TURNING WHEN RETURNING FROM SWITCH B
	    output_low(M_B);
	    delay_ms(250);								//DELAY TO SLOW THE SPAMMING OF THE TERMINAL
	 }
      }
//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//SWITCH B POSITION

void SwitchB()										//CONTROL MOTOR DIRECTION WITH POT
      {
      if(input(SW_B))									//CHECK IF INPUT FROM SWITCH B
	 {
	  printf(lcd_putc,"\f");							//CLEAR SCREEN
	  lcd_gotoxy(1,2);	 							//SET POSITION ON LCD SCREEN, NO SPACE BETWEEN VALUES TO FIT "ANTI-CLOCKWISE" ON ONE LINE
	  printf(lcd_putc,"RV1=%u%s", adc, direction);					//PRINT RV1 VALUE TO LCD SCREEN + DIRECTION
	  printf("\fRV1=%u %s", adc, direction);					//CLEAR TERMINAL AND PRINT RV1 VALUE + DIRECTION
	  delay_ms(250);								//DELAY 250uS IN ORDER TO MAKE SCREENS LEGIBLE
   
	  if(adc>175)									//RV1 IS GREATER THAN 175 - MOTOR SPINS ANTI-CLOCKWISE
	    {
   	    direction = "AntiClockwise";
	       output_low(M_A);
	       output_high(M_B);
	     }
	 if(adc<75)									//RV1 IS LESS THAN 75 - MOTOR SPINS CLOCKWISE
	    {
	    direction = " Clockwise";							//SPACE BETWEEN QUOTE MARKS AND WORD TO SPACE OUT ON SCREEN
	       output_high(M_A);
	       output_low(M_B);
	     }  
	 if(adc>76&&adc<174)								//RV1 IS BETWEEN 75 AND 175 - MOTOR IS STATIONARY
	    {
	    direction = " Stationary";							//SPACE BETWEEN QUOTE MARKS AND WORD TO SPACE OUT ON SCREEN
	       output_low(M_A);
	       output_low(M_B);
	    }
	 }
    }
//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//SWITCH C POSITION

void SwitchC()										//SPIN MOTOR CLOCKWISE INDEFINITELY WHILST BUTTON HELD ON SWITCH POSITION C
      { 
      if(input(SW_C))									//CHECK IF INPUT FROM SWITCH C
	 {
	   if(!input(BUTTON)&&(input(SW_C)))						//INPUT FROM SWITCH C, BUT NOT BUTTON
	     {
		printf(lcd_putc,"\f");							//CLEAR SCREEN
		lcd_gotoxy(24,1);							//SET POSITION OF TEXT
		printf(lcd_putc,"MOTOR INACTIVE");					//PRINT BUTTON STATUS ON LCD SCREEN
		printf("\fMOTOR INACTIVE");						//CLESR TERMINAL AND PRINT BUTTON STATUS
	     while(!input(BUTTON)&&(input(SW_C)))					//MOTOR CONTROL FOR INPUT FROM SWITCH C, BUT NO BUTTON PRESS
		{
		output_low(M_A);
		output_low(M_B);
		}
	    }
	 if(input(BUTTON)&&(input(SW_C)))						//BUTTON PRESSED AND SWITCH IN POSITION C						
		printf(lcd_putc,"\f");							//CLEAR SCREEN
	        lcd_gotoxy(25,1,);							//SET POSITION OF TEXT
		printf(lcd_putc,"MOTOR ACTIVE");					//PRINT BUTTON STATUS ON LCD SCREEN
		printf("\fMOTOR ACTIVE");						//CLEAR TERMINAL AND PRINT BUTTON STATUS
	    {
	     while(input(BUTTON)&&(input(SW_C)))					//MOTOR CONTROL FOR INPUT FROM SWITCH C, WITH BUTTON PRESSED
	        {
		output_high(M_A);
		output_low(M_B);
		}
	    }
	 }
      }
//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//SWITCH D POSITION  
    	   
void SwitchD()										//KNIGHT RIDER ROUTINE (I'M SORRY I DON'T KNOW HOW TO SHORTEN IT...)
      {											//https://create.arduino.cc/projecthub/MinukaThesathYapa/arduino-knight-rider-10-leds-a3831e
      if(input(SW_D))
	 {
	 printf(lcd_putc,"\f");								//CLEAR SCREEN
	 lcd_gotoxy(24,2);								//SET POSITION OF TEXT
	 printf(lcd_putc,"**KITT MODE**");						//PRINT ON LCD SCREEN
	 printf("\f**KITT MODE**");							//CLEAR TERMINAL AND PRINT STATUS
	 while(input(SW_D))
	    {
	    output_high(PIN_B7);    delay_ms(150);    output_low(PIN_B7);		//LEDs LEFT TO RIGHT
	    output_high(PIN_B6);    delay_ms(150);    output_low(PIN_B6);
	    output_high(PIN_B5);    delay_ms(150);    output_low(PIN_B5);
	    output_high(PIN_B4);    delay_ms(150);    output_low(PIN_B4);
    	    output_high(PIN_B3);    delay_ms(150);    output_low(PIN_B3);
    	    output_high(PIN_B2);    delay_ms(150);    output_low(PIN_B2);
    	    output_high(PIN_B1);    delay_ms(150);    output_low(PIN_B1);
	    output_high(PIN_B0);    delay_ms(150);    output_low(PIN_B0);

	    output_high(PIN_B1);    delay_ms(150);    output_low(PIN_B1);		//LEDs RIGHT TO LEFT
	    output_high(PIN_B2);    delay_ms(150);    output_low(PIN_B2);
	    output_high(PIN_B3);    delay_ms(150);    output_low(PIN_B3);
    	    output_high(PIN_B4);    delay_ms(150);    output_low(PIN_B4);
    	    output_high(PIN_B5);    delay_ms(150);    output_low(PIN_B5);
    	    output_high(PIN_B6);    delay_ms(150);    output_low(PIN_B6);
	    output_high(PIN_B7);    delay_ms(150);    output_low(PIN_B7);	
	  }  
	}
      }
//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//READ VALUE OF RV1 - ALREADY IN PROGRAMME FROM GARY	
void analog(void)
	{
	set_adc_channel(0);								//read adc channel 0
	delay_us(30);									// wait 30uS
	adc = read_adc();								// store value in variable ADC
	}

//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//TRANSLATE VALUE OF RV1 INTO BINARY TO DISPLAY ON LEDs

void BinaryLEDs()									//BASTARDISED FROM HERE: https://create.arduino.cc/projecthub/Madhur_Bajpai/binary-counter-using-leds-2089d9
      {    
      if(adc & 1)
	 output_high(PIN_B0);
      if(!(adc & 1))
	 output_low(PIN_B0);
      if(adc & 2)
	 output_high(PIN_B1);
      if(!(adc & 2))
	 output_low(PIN_B1);
      if(adc & 4)
	 output_high(PIN_B2);
      if(!(adc & 4))
	 output_low(PIN_B2);	      
      if(adc & 8)
	 output_high(PIN_B3);
      if(!(adc & 8))
	 output_low(PIN_B3);         
      if(adc & 16)
	 output_high(PIN_B4);
      if(!(adc & 16))
	 output_low(PIN_B4);	     
      if(adc & 32)
	 output_high(PIN_B5);
      if(!(adc & 32))
	 output_low(PIN_B5);	     
      if(adc & 64)
	 output_high(PIN_B6);
      if(!(adc & 64))
	 output_low(PIN_B6);	     
      if(adc & 128)
	 output_high(PIN_B7);
      if(!(adc & 128))
	 output_low(PIN_B7);	 
      }
	 
//--------------------------------------------------------------------------------------------------
//--------------------------------------------------------------------------------------//END FUNCTIONS	
