#include <main.h>                     // include the main.h file
#define LCD_ENABLE_PIN PIN_C0                  // pin definitions for the LCD
#define LCD_RS_PIN PIN_C2
#define LCD_RW_PIN PIN_C1
#define LCD_DATA4 PIN_C4
#define LCD_DATA5 PIN_C5
#define LCD_DATA6 PIN_C6
#define LCD_DATA7 PIN_C7

#include <lcd.c>                     // include the lcd.c file pin
                           // Global variables
unsigned int state = 0;                     // State variable to be used in switch statement
unsigned int adcValues[3];                  // Array to store the potentiometer values
int i;                           // Global vatiable i to use in for loop            
int active = 0;                        // Global variable active int to show whether button is active or not for LEDs
   


void read_pot_values(void);                  // function to print the stored potentiometer values to the LCD
void button_1(void);                     // Function to move motor as required by exam using Button 1
void button_2(void);                     // Function to display potentiometer values to LEDs
void debounce(void);                     // Debounce function (small delay) to avoid phenomena of switch bounce


// Practical Exam - 1) Display ADC value on its own LCD Line
//          2)When Button 1 is pressed - display conversion value on each signal on LEDs @ 3 sec intervals
//          3) When Button 2 is pressed sequentially i) set motor CW ii) STOP motor iii) Set motor CCW iv) STOP motor



void main()                        // Start main function to start the program
{
   setup_adc_ports(sAN0 | sAN1 | sAN2, VSS_VDD);         // Set up ADC ports
   setup_adc(ADC_CLOCK_INTERNAL | ADC_TAD_MUL_0);         // Set up ADC Clock

   lcd_init();                     // Initiate LCD
 
   while(TRUE)                     // 'While' loop to loop the main program
   {

          read_pot_values();               // Run func 'read_pot_values' continually in while loop
              
      
          if (input(pin_A4))               // if input pin A5 is selected run the func button_2
        {
           button_1();               // Run the func button 2
           output_b(0x00);               // Clear Port B
        } 
        
      button_2();                  // Run func 'button_1' in while loop
      
      
    }
            
}                              // End of main function
   
      
void read_pot_values(void)                  // function to get and display the 3 ADC potentiometer values on the LCD

    {
       
       
       set_adc_channel(0);                  // Select ADC channel 0
       delay_us(30);                  // delay by 30 milliseconds
       adcValues[0] = read_adc();               // call conversion func and store value in adcValues[] array
       lcd_gotoxy(3,1);                  // Go to line 1, position 3 on LCD screen
       printf(lcd_putc,"ADC Value A = %3u", adcValues[0]);      // print ADC Value A to the LCD screen
       
       set_adc_channel(1);                  // Select ADC channel 1
       delay_us(30);                  // delay by 30 milliseconds
       adcValues[1] = read_adc();               // call conversion func and store value in adcValues[] array
       lcd_gotoxy(3,2);                  // Go to line 2, position 3 on LCD screen
       printf(lcd_putc, "ADC Value B = %3u", adcValues[1]);   // print ADC Value B to the LCD screen
       
       set_adc_channel(2);                  // Select ADC channel 2
       delay_us(30);                  // delay by 30 milliseconds
       adcValues[2] = read_adc();               // call conversion func and store value in adcValues[] array
       lcd_gotoxy(23,1);                  // Go to line 3, position 23 on LCD screen
       printf(lcd_putc, "ADC Value C = %3u", adcValues[2]);   // print ADC Value  to the LCD screen
       
       
    }                        // End of read_pot_values function
                           
void button_2(void)                     // Func button_1 
   
   {
        if(input(pin_A5))                  // If pin A4 - Button 1 is pressed
       {
           output_b(0x00);               // Clear Port B
           state = (state + 1) % 4;            // 4 states/ cases to loop through in switch statement
        
           switch(state)               // switch statement to show different states as required by Q3
         {
            
            case 0:  output_low(pin_A6);         // Pin A6 is low
                output_high(pin_A7);      // Pin A7 is high, to turn motor clockwise
                break;            // break - leaves the switch command
            case 1:  output_low(pin_A6);         // Pin A6 is low
                output_low(pin_A7);         // Pin A7 is low - to stop motor
                break;            // break - leaves the switch command
            case 2:  output_high(pin_A6);      // Pin A6 is high
                output_low(pin_A7);         // Pin A7 is low - to turn motor anti-clockwise
                break;            // break - leaves the switch command
            case 3:  output_low(pin_A6);         // Pin A6 is low
                output_low(pin_A7);         // Pin A7 is low - to stop motor
                break;            // break - leaves the switch command
         
         
               
            
         } while(input(pin_A5) == 1);         // while input pin is being pressed, continue to run switch statement
        }
         
       
   }                        // End of function
          
            
void button_1(void)                     // Beginning of Function button_2
     
     {
        output_b(0x00);                  // Clear output/ Port B
        
        if(input(pin_A4))                  // If input pin A4 is selected
        {
      
      debounce();                  // Run debounce function to mitigate switch bounce
      if(input(pin_A4))               // if Pin A4 is selected (if statement)
      {
         active = 1;                  // set active variable to 1 = ON

      }
      
      if (active)                  // if active = ON
      {
         for (i = 0; i < 3; i++)            // for loop with 3 options
         {
            output_b(adcValues[i]);            // display adcValues array in binary form to output/Port B - LEDs
            delay_ms(3000);               // As required, delay by 3 seconds
            
         }
         
       }
      
         }
          while(input(pin_A4) == 0);            // while input pin (A4) 
          
     }                        // End of Button 1 function
     
    
void debounce(void)                     // Function to try and mitigate switch bounce
     
     {
         delay_us(30);                  // Basic debounce delay by 30 milliseconds
        
      }                        // End of debounce function
         
       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 created a state machine to control the rotation of the motor, correctly testing for the button to be released stopping the state machine from changing state unintentionally. 30/30
