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/*
   EMBEDDED C ASSIGNMENT PROGRAM
   Author: Rhys Higgins
   DESCRIPTION:
      1. Illuminate LEDs to show binary RV1 value - see func 'adc2led();'
      2. Rotate motor clockwise or anti-clockwise dependant on RV1 value - see func 'motor_ctrl();'
      3. Rotate motor clockwise when SW1-C is pressed - see func 'function_sel();'
      4. KITT MODE SW1-D, flash LEDs along @ 150ms intervals - see func 'hasselhoff();'
*/

#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

#define m_switch PIN_C0	// definition for motor ctrl, motor switch.

#include <lcd.c>

//function prototypes
void welcome_msg(void);	// initial welcome to assignment message			
void analog(void);		// get value from POT
void print2lcd(int);		// prints lines to LCD
void motor_ctrl(void);		// controls motor direction using adc value
void hasselhoff(void);		// cycles LEDs
void adc2led(void);		// display adc value in binary form via 8 LEDs	
void motor_spin(unsigned int);	// motor spin; uses int to choose on or off
unsigned int button_sel();	// get SW1 selection
void clear_LEDs(void);		// just clears LEDs
void clear_disp(void);		// removes all chars from the display		

//global variables
unsigned int adc, selection=0;		
// vars for storing adc value and button selection.
const char *motor_on = "Button pressed!      ", *motor_off = "Button not pressed!  ";	
// chars/string literals for printing, both are 'const' so cannot be altered.
char rotate[20] = "stopped        ", mode[10] = "KITT_MODE";  				
// string literals for motor rotation and display.

void main()			// main function
   {
      setup_adc_ports(sAN0);					// initialise adc channel
      setup_adc(ADC_CLOCK_INTERNAL|ADC_TAD_MUL_0);	// setup adc operation
	
      lcd_init();				// initialise the LCD
      welcome_msg();			// the intro message 
      delay_ms(500); clear_disp();	// waits 500ms and then clears welcome message from display before loop.
      
      while(TRUE)			// program loop
      {
	 analog();			// get adc value
	 selection=0;			// return selection to 0 after each iteration through loop.
	 selection=button_sel();		// get portA inputs and store in selection.
	 switch(selection)		// switch on port_A() values
	    {
	    case 32:	printf("%s\r",mode);		// echo "KITT_MODE" to terminal once
			while(selection==32)		// "KITT MODE" execution loop 
			   {
			      hasselhoff();			// call "KITT_MODE" function
selection=button_sel();	// re-check SW1 setting at end of loop - if same, remain in loop
			   }						
			break;
	    case 18:	lcd_gotoxy(21,1); printf(lcd_putc,"%s",motor_on);	
// select line 3 and print to line 3 of LCD once
			printf("%s\r",motor_on);	// echo "button pressed" to terminal once
			while(selection==18)		// stay in loop until selection !=18
			   {
			      motor_spin(1);		// call func to spin motor clockwise
selection=button_sel();	// re-check SW1 setting at end of loop - if same, remain in loop
			   }									
			break;
	    case 16:	lcd_gotoxy(21,1); printf(lcd_putc,"%s",motor_off);	
// select line 3 and print to line 3 of LCD once
			printf("%s\r",motor_off); delay_ms(1000);		
// echo "button not pressed" to terminal once			
			while(selection==16)					
// do nothing in loop but check SW1 and button setting
			   {
			      selection=button_sel();			
			   }	  
			break;
	    case 8:	while(selection==8)		// RV1 motor ctrl loop
			   {
			      motor_ctrl();		// call motor ctrl function
selection=button_sel();	// re-check SW1 setting at end of loop - if same, remain in loop
			   }	
			break;
	    case 4:	while(selection==4)
			   {
			      adc2led();			// call adc to led function
selection=button_sel();	// re-check SW1 setting at end of loop - if same, remain in loop
			   }
			break;
	}
motor_spin(0); clear_disp(); clear_leds();	// call func to stop motor spinning, clear display, and clear LEDs
      }
   }						// END OF MAIN

void welcome_msg(void)			// intro msg to program
   {
      print2lcd(1); delay_ms(1000);
      print2lcd(2); delay_ms(1000);
      print2lcd(3); delay_ms(1000);
      print2lcd(4); delay_ms(1000);			
   }

void analog(void)
   {
      set_adc_channel(0); delay_us(30);		// read adc channel 0 and wait 30uS
      adc = read_adc();				// store value in variable ADC
   }
   
void adc2led(void)	// task 1 function
   {
      analog();						// get adc value			
      lcd_gotoxy(10,1); printf(lcd_putc,"%3u ",adc);	// set display to line 1, in middle, and display adc value on lcd
printf("\f"); printf("%3u\r",adc); delay_ms(250);	// clear terminal, start on same line, and delay refreshed of number to save your eyes! 
if(adc & 1){output_HIGH(PIN_B0);} 	// bitwise AND adc value with value of each LED, display if true.
	 else {output_LOW(PIN_B0);}
      if(adc & 2){output_HIGH(PIN_B1);} 
	 else {output_LOW(PIN_B1);}
      if(adc & 4){output_HIGH(PIN_B2);} 
	 else {output_LOW(PIN_B2);}
      if(adc & 8){output_HIGH(PIN_B3);} 
	 else {output_LOW(PIN_B3);}
      if(adc & 16){output_HIGH(PIN_B4);} 
	 else {output_LOW(PIN_B4);}
      if(adc & 32){output_HIGH(PIN_B5);} 
	 else {output_LOW(PIN_B5);}
      if(adc & 64){output_HIGH(PIN_B6);} 
	 else {output_LOW(PIN_B6);}
      if(adc & 128){output_HIGH(PIN_B7);} 
	 else {output_LOW(PIN_B7);}
   }
   
void motor_spin(unsigned int dir)	// spin motor in direction; dependant on dir variable
   {
      if(dir==-1){ output_LOW(m_switch); output_HIGH(pin_C1); }	      	// spin motor anti-clockwise
      if(dir==1){ output_HIGH(m_switch); output_LOW(pin_C1); }       	// spin motor clockwise
      if(dir==0){ output_LOW(m_switch); output_LOW(pin_C1);  }      	// stop spinning motor
   }
   
void motor_ctrl(void)		// task 2 function
   {  
      analog();								// get adc value			
// set display to line 2 of LCD and print onto LCD with adc value and rotate
      lcd_gotoxy(1,2); printf(lcd_putc,"%u %s",adc,rotate);		
// drive motor clockwise if RV1 < 175	
      if(adc>175){ motor_spin(1); rotate = "clockwise          ";}	
// drive motor anti-clockwise i RV1 > 75				
      if(adc<75) { motor_spin(-1); rotate = "anti-clockwise     ";} 	
// stop motor if RV1 =< 75 && >= 175		 
      if((adc>75) && (adc<175))	{ motor_spin(0); rotate = "stopped       ";}	
   }
  
void print2lcd(int line)
   {
      switch(line)
	 {
	    case 1:     lcd_gotoxy(1,1); printf(lcd_putc,"\f Welcome to my "); 		// line 1
			break;
	    case 2: 	lcd_gotoxy(1,2); printf(lcd_putc," Assignment for the "); 		// line 2
			break;
	    case 3: 	lcd_gotoxy(21,1); printf(lcd_putc," Embedded C ");		// line 3 
			break;
	    case 4:	lcd_gotoxy(21,2); printf(lcd_putc," Module       Line %d",line);	// line 4
			break;
	    default: 	break;
	 }
   }

void hasselhoff(void)		// task 4 function
   {  
      lcd_gotoxy(27,2); printf(lcd_putc,"KITT_MODE");	// set line 4, begin in centre and display string "KITT MODE"
      for(unsigned int i=0; i<16; i++)			// cycle LEDs right to left, as i increments
	 { 
	    output_HIGH(i); delay_ms(150); output_LOW(i); 
	 }
      for(unsigned int i=14; i>0; i--)			// cycle LEDs left to right, as i decrements
	 { 
	    output_HIGH(i); delay_ms(150); output_LOW(i); 
	 }
   }
  
unsigned int button_sel()
   {
      unsigned int inputs=0;		// local SW1 var
      while(!inputs){inputs = input_A();}	// get portA status
      return (inputs);
   }

void clear_disp(void)			// func that just clears the display and terminal window
   {
      printf(lcd_putc,"\f "); printf("\f");	// first print clears the LCD, 2nd clears the terminal
   }

void clear_leds(void)	// set all LEDs to LOW / OFF
   {
      output_b(0);		// set output_b ports LOW
   }
   








[bookmark: _Toc118455559]Project Files:

https://uowtsd-my.sharepoint.com/:u:/g/personal/2110763_student_uwtsd_ac_uk/EbkN9wU_YyFKgsHotLhmGXYB87ij-O4yE9jc_dbUnR1IFQ?e=VQo8fO

