


#include <main.h>
#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

#include <lcd.c>


void analog(void);                      //function for reading the adc                                                                              // define function/subroutine prototypes
void motorSA(void);                     // function for RV1  controlling motor and printing
void motorSC(void);                     // Motor A control via button press
void PosB(void);                        // function for printing RV1 value, no motor control
void kitt(void);                        // Kitt mode lights

unsigned int adc;                       // global var to store adc value in                                     


void main()                         // Start of main sequence
{   
    setup_adc_ports(sAN0);                  // setting up adc ports and operation                                                       // initialise adc channel
    setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);        // adc clock            

   lcd_init();                          // initalise the lcd                                


    while(TRUE)                     // always loop
    {
            analog();               // calls the analog function                                                                                                // read the analog input
            if (input(pin_a2))          // Calls motorSA function if on switch position 1
            {
               motorSA(); 
               
            }
               
            if (input(pin_a3))          // Calls PosB function if on switch position 2
            {
               PosB();
               
            }
            if (input(pin_a4))          // Calls motorSC function if on switch position 3
            {
               motorSC();
               output_b(0);             // Clear LED's status
            }
            if (input(pin_a5))          // Calls Kitt function if on switch position 4
            {
               kitt();
            }
               


}                               // End of the while loop

}                               // End of main function






void analog(void)                       // start of the analogs function
    {
            set_adc_channel(0);         // set adc channel to 0     
            delay_us(30);               // wait 30us                        
            adc = read_adc();           // assign the value of the adc pin to adc       

    }                           // end of analog function

void motorSA(void)                      // Start of motorSA function
    {
    unsigned int state;                 // create local State variable
     
       
     if (adc < 75)                      // adc pin < 75
     {
        lcd_gotoxy(4,2);                    // go to middle of lcd screen line 1
        printf(lcd_putc, "Anti Clockwise") ;        //print to lcd
        output_low(pin_c0);                 //turn motor anti clockwise
        output_high(pin_c1);
     }
     
     if (adc > 175)                     // adc pin > 175
     {
        lcd_gotoxy(4,2);                    // middle of lcd screen
        printf(lcd_putc, "  Clockwise  ") ;         //print to lcd
        output_low(pin_c1);                 // turn motor clockwise
        output_high(pin_c0);
     }
     
     if ((adc > 76) && (adc < 174))             // adc value between 76 and 174
     {
        lcd_gotoxy(4,2);                    // lcd middle of line 2
        printf(lcd_putc, "   Stopped    ") ;        // print to lcd
        output_low(pin_c0);                 // motor stop
        output_low(pin_c1);
     }      
     lcd_gotoxy(6,1);                   // lcd middle of line 1
     printf(lcd_putc, "RV1= %3u",adc) ;         // print adc to lcd
     output_B(adc);                     // display adc on leds as binary
     if (adc !=state)                   // check buttons previous state 
        printf("ADC= %u\n\r", adc);             // print once to terminal
     state = adc;                       // set state var to adc to store previous state
     
    }                           // end of motorSA function
    
    
void PosB(void)                         // start of PosB function
    {
     output_low(pin_c0);                    // stop motor if on
     output_low(pin_c1);
     unsigned int state;                    // create local state var
     lcd_gotoxy(1,2);
     printf(lcd_putc,"                    ");       // clear unused lines
     lcd_gotoxy(21,1);
     printf(lcd_putc,"                    ");       // clear unused lines
     lcd_gotoxy(21,2);
     printf(lcd_putc,"                    ");       // clear unused lines
     lcd_gotoxy(6,1);
     printf(lcd_putc, "RV1= %3u",adc) ;         // print adc to lcd
     output_B(adc);                     // display adc on leds as binary
     if (adc !=state)                   // check buttons previous state
        printf("ADC= %u\n\r", adc);             // print once to terminal
     state = adc;                       // set state var to adc to store previous state
     
    }                           // end of PosB function
    
void motorSC(void)                      // start of motorSC function
    {
     unsigned int button =0;                // set the state of the button to 0
     unsigned int state;                    // create local state var
     lcd_gotoxy(1,1);
     printf(lcd_putc,"                    ");       // clear unused lines on lcd
     lcd_gotoxy(21,2);
     printf(lcd_putc,"                    ");       // clear unused lines on lcd
     if(input(pin_a1))                  // check if button is pressed
     {
        output_low(pin_c1);                 // spin motorA clockwise
        output_high(pin_c0);
        button = 1;                     // set the state of the button to pressed
        lcd_gotoxy(21,1);
        printf(lcd_putc, "   Button pressed    " );     // print button status on lcd
        if (state != 1)                 // check button status
           printf("Pressed \n\r");              // print status of button to terminal
        state = 1;                      // set state var to 1
     }
     else                           // if the button isnt pressed
     {
        output_low(pin_c1);                 // motorA stopped
        output_low(pin_c0);
        button = 0;                     // state of button to off
        lcd_gotoxy(21,1);
        printf(lcd_putc, " Button not pressed   " );    // print status of button to lcd
        if (state != 0)                 // print to terminal if the button was previously pressed
           printf("Not pressed \n\r");          // print to terminal
        state = 0;                      // reset state to 0
     }                              // end else 
     
     
     }                              // end motorSC function 
     
     
    
    
    
void kitt(void)                                     // start of kitt function
    {
       
       unsigned int state;                              // local var state
       lcd_gotoxy(21,1);
       printf(lcd_putc,"                    ");                 // clear unused lines on lcd
       lcd_gotoxy(21,2);
       printf(lcd_putc,"     Kitt mode   ") ;                   // print to lcd
       if (state !=1)                               // print "Kitt mode" once to the terminal
          printf("Kitt mode \n\r");
       state=1;                                 // set state to 1 to only print once to terminal
       
       unsigned int LEDs[16] = {128,64,32,16,8,4,2,1,2,4,8,16,32,64,128};       // define Leds ports and positions
       unsigned int index = 0;                          // define var for position in leds array
      
       for(unsigned state = 0; state < 14; state++, index++)            // loop itterating state and index
     {
           output_b(0);                             // turns off the leds on port b
                            
           output_b(leds[index]);                           // ouput to b ports on position index 
           delay_ms(200);
    }                                       // end of for loop
     }                                          // end of kitt function
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