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Introduction
The assignment circuit shown in figure 1 consisted of a PIC18F45K50 microcontroller, eight LEDs, an LCD, two motors, a virtual terminal, a button, a four-point switch, and a potentiometer. The potentiometer value was used to control the output of the motors and the LEDs. There were various tasks that the code needed to comply with. 
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Figure 1: Assignment circuit
At the start of the code, each pin and connection were defined, and the header files included as shown in figure 2. After the connections were defined, the prototypes for the subroutines were written. 
The main section of code first initialised the ADC channel and then the ADC operation was set. The LCD was then initialised. Below this were the routines to set and read the ADC channel.
The variables were then declared before the main body of code for the four tasks was written. In this section of code, the if function was utilised to declare which sub-routine is assigned to each switch.
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Figure 2: include files and connections
Each section needed to be coded in a way that each routine was separate so it can be assigned to each part of the switch. 
Task 1 was to activate and deactivate motor A using the potentiometer values. The motor state needed to also be displayed on the LCD. 
Task 2 was to make the eight LEDs flash from left to right and back in “Knight Rider” fashion. The term “Kitt Mode” needed to be displayed on the LCD for this task.
Task 3 was to display the digital output of the ADC on the LCD and the virtual terminal.



Task 1
Task 1 was to write a code to drive motor A when the value of the potentiometer was above 175 or below 75. If the value of the potentiometer was below 75, motor A needed to drive clockwise, and for values over 175, motor A needed to be driven anti-clockwise. For any values between 76 and 174, the motor will stop. This needed to be done when the switch was set to SW1-B.  The LCD also needed to display the direction of movement alongside the digital value of the analogue to digital converter.
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Figure 3: Code for task 1
The code written for this task, shown in figure 3, utilised the else and if functions to determine which direction motor A would turn. The value was then displayed on the LCD using the function “lcd_putc”. The binary value from the analogue to digital converter was also to be displayed on the LCD, along with the direction of movement from motor A. The function “lcd_gotoxy” is used to set the cursor position of the LCD.  The void function is used for this routine as there was no return value for the task.


Task 2:
For task 2, the code needed to work when the switch was set to SW1-C. The code needed to activate the LEDs to flash individually from left to right then back to left. While this is running, “Kitt Mode” needs to be displayed on the LCD and on the virtual terminal. The flashes need to change LEDs at intervals of 150ms.
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Figure 4: Code for task 2
The function “printf” was used to display information on the virtual terminal. “NUM_LEDS” is defined at the start of the code to be eight separate LEDs. This was then used to create an array for the LED flashes. 
[image: ]
Figure 5: Code for task 2, cont.
The next section of code for the LEDs holds the functions to control the states of the LEDs. 
Task 3:
Task 3 needed a code to display the digital output to the analogue to digital converter (ADC) labelled RV1. As the digital output will be in binary, the output can be displayed on the LEDs as well as the LCD and virtual terminal. The code will need to be separate as it will be connected to the switch labelled SW1-A. 


[image: ]
Figure 6: Code for task 3


Task 4:
The aim of task 4 was to create a code to make motor A rotate clockwise when the button is held and remain still when the button is released. The state of the button and the motor needed to be displayed on the LCD and the virtual terminal. This needed to be written so that this happened when the switch is set to SW1-D.


Full Code

#include <18f45k50.h>
#include <lcd.c>
#include <stdio.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 RBO LED0
#DEFINE RB1 LED1
#DEFINE RB2 LED2
#DEFINE RB3 LED3
#DEFINE RB4 LED4
#DEFINE RB5 LED5
#DEFINE RB6 LED6
#DEFINE RB7 LED7
 
#DEFINE RC0 Motor_A
#DEFINE RC1 Motor_B
 
#USE RS232
 
#define NUM_LEDS 8
 
void Pot_2_LEDs();
void Pot_2_Motor_Control ();
void KnightRider ();
void Button_2_Motor();
int get_POT_Value();
void analog(void);         // define function/subroutine prototypes
void print2lcd(int);
 
// Function prototypes
void initialize_LEDs(int leds[]);
void display_LEDs(int leds[]);
void turn_on_LED(int leds[], int index);
void turn_off_LED(int leds[], int index);
 
unsigned int adc;
 
               // declare global variables
 
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)
      {
   analog();               // read the analog input
   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);            //read adc channel 0
   delay_us(30);               // wait 30uS
   adc = read_adc();            // store value in variable ADC
   }
 
void print2lcd(int line)
{
   switch (line)
   {
   case 1:    lcd_gotoxy(1,1);      // line 1 
   printf(lcd_putc," Welcome to the");
   break;
   case 2:    lcd_gotoxy(1,2);      // line 2 
   printf(lcd_putc," Assignment for  the ");
   break;
   case 3:    lcd_gotoxy(21,1);      // line 3                         
   printf(lcd_putc," Embedded C ");
   break;
   case 4:      lcd_gotoxy(21,2);      // line 4
   printf(lcd_putc," Module       Line %d",line);
   default :    break;
   }
}
 
//variables
int stateA = 1;
int stateB = 2;
int stateC = 3;
int stateD = 4;
int state_old=0;
int state_now=0;
 
//main code body
main()
{   
   if(input(PIN_A2))
   {  
      Pot_2_LEDs();
      }
   if (input(PIN_A3))
   {
      Pot_2_Motor_Control();
      }
   if (input(PIN_A4))
   {
      KnightRider();
      State_Old = State_Now;
      State_Now = StateC;
      }
   if (input(PIN_A5))
   {
      Button_2_Motor();
      }
delay_ms(150);
      
} //end of main()
 
//Routines
 
int get_POT_Value()         ////////////////////////////////////////////////////////////////////////////////////
   {
      return 0;
   }
  
void Pot_2_Motor_Control ()    // task 1
{
   int pot_value = get_POT_Value();
   if (pot_value > 175)
   {
      //CCW
                 //////////////////////////////////////////////////////////////////////////////////////////////////
      //Send to LCD
      lcd_putc ('\f');
      LCD_gotoxy (0,0);
      lcd_putc("Anti-Clockwise");
      }
  else if (pot_value < 75)
   {
      //CW
                 ////////////////////////////////////////////////////////////////////////////////////////////////////
      //send to LCD
      lcd_putc ('\f');
      LCD_gotoxy (0,0);
      lcd_putc("Clockwise");
      }
}
 
int KnightRider ()   // task 2
{
   if (State_Old = State_Now)
   {
      lcd_putc("Kitt Mode");
      }
 
    int leds[NUM_LEDS] = {0}; // Initialize LED array with all LEDs off
 
    // Example: Turn on LED at index 3
    turn_on_LED(leds, 3);
 
    // Display current state of LEDs
    display_LEDs(leds);
 
    return 0;
}
 
// Function to initialize LED array with all LEDs off
void initialize_LEDs(int leds[]) {
    for (int i = 0; i < NUM_LEDS; i++) {
        leds[i] = 0;
    }
}
 
// Function to display current state of LEDs
void display_LEDs(int leds[]) {
    printf("LED Array: ");
    for (int i = 0; i < NUM_LEDS; i++) {
        printf("%d ", leds[i]);
    }
    printf("\n");
}
 
// Function to turn on LED at specified index
void turn_on_LED(int leds[], int index) {
    if (index >= 0 && index < NUM_LEDS) {
      	  leds[index] = 1;
  	  }
}
 
// Function to turn off LED at specified index
void turn_off_LED(int leds[], int index) {
  	  if (index >= 0 && index < NUM_LEDS) {
     	   leds[index] = 0;
 	   }
}
 
void Pot_2_LEDs(void)   //task 3
{
   int pot_value = get_POT_Value();
   
   //send to LCD
      lcd_putc ('\f');
      LCD_gotoxy (0,0);
      lcd_putc("%d", pot_value);
   
   //terminal
   printf("Pot Value = %d\r\n", pot_value);
}
void Button_2_Motor(void)    //task 4
   {
 	  }
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#include <18f45k50.h>
#include <lcd.c>
#include <stdio.h>

#define LCD_ENABLE_PIN PIN_D2
#define LCD_RS_PIN PIN_DO
#define LCD_RW_PIN PIN_D1
#define LCD_DATA4 PIN DA
#define LCD_DATAS PINDS
#define LCD_DATA6 PIN D6
#define LCD_DATA7 PIN_D7

#DEFINE RBO LEDO
#DEFINE RB1 LED1
#DEFINE RB2 LED2
#DEFINE RB3 LED3
#DEFINE RB4 LEDA
#DEFINE RB5 LEDS
#DEFINE RB6 LEDG
#DEFINE RB7 LED7

#DEFINE RCO Motor_A
#DEFINE RC1 Motor_B

#USE RS232

#define NUM_LEDS 8
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177 return 0;
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179

180 // Function to initialize LED array with all LEDs off
181 Blvoid initialize_LEDs(int leds[]) {
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