#include <16F877A.h>
#fuses NOWDT, HS, NOPROTECT, NOLVP
#use delay(clock=20000000)
#include <string.h>

// ---------- LCD on PORTD ----------
#define LCD_RS_PIN      PIN_D0
#define LCD_RW_PIN      PIN_D1
#define LCD_ENABLE_PIN  PIN_D2
#define LCD_DATA4       PIN_D3
#define LCD_DATA5       PIN_D4
#define LCD_DATA6       PIN_D5
#define LCD_DATA7       PIN_D6
#include <lcd.c>

// ---------- Motor pins ----------
#define MOTOR_IN1 PIN_C0
#define MOTOR_IN2 PIN_C1

// ---------- Keypad map ----------
const char keymap[4][3] = {
   {'1','2','3'},
   {'4','5','6'},
   {'7','8','9'},
   {'*','0','#'}
};

// ---------- Password ----------
char pass_ok[5] = "1234";
char typed[5];
int pos = 0;

// ---------- Motor helpers ----------
void motor_off() {
   output_low(MOTOR_IN1);
   output_low(MOTOR_IN2);
}

void motor_run() {
   output_high(MOTOR_IN1);
   output_low(MOTOR_IN2); // IN1=1, IN2=0
}

// ---------- Init ----------
void io_init() {
   // LCD on D
   set_tris_d(0b10000000); // RD0..RD6 outputs

   // Keypad on B: RB0..RB2 = columns, RB4..RB7 = rows
   set_tris_b(0b11111000);
   port_b_pullups(TRUE);
   output_b(0x07); // idle: columns high

   // Motor on C0/C1
   set_tris_c(0b11111100);
   motor_off();
}

// ---------- Get Key ----------
char get_key() {
   int c, r;

   for (c = 0; c < 3; c++) {
      int b = input_b();
      b = (b & 0xF8) | (0x07 & ~(1 << c)); // Keep RB7-RB3 unchanged; set one column low
      output_b(b);
      delay_us(60);

      int rows = (input_b() >> 4) & 0x0F;
      for (r = 0; r < 4; r++) {
         if (!(rows & (1 << r))) {
            delay_ms(15);
            while (!(((input_b() >> 4) & 0x0F) & (1 << r)));
            output_b((input_b() & 0xF8) | 0x07);
            return keymap[r][c];
         }
      }
   }

   output_b((input_b() & 0xF8) | 0x07);
   return 0;
}

// ---------- LCD ----------
void display() {
   lcd_putc("\fEnter Code:");
   lcd_gotoxy(1,2);
   pos = 0;
}

// ---------- Main ----------
void main() {
   io_init();
   lcd_init();
   display();

   while(TRUE) {
      char k = get_key();
      if(!k) continue;

      if(k == '*') { 
         display(); 
         continue; 
      }

      typed[pos++] = k;
      lcd_putc(k);

      if(pos == 4) {
         typed[4] = '\0';

         if(strcmp(typed, pass_ok) == 0) {
            // --- Correct password ---
            lcd_putc("\fUNLOCKED");
            delay_ms(1000);
            lcd_putc("\fMotor Running");
            motor_run();
            while(TRUE);
         } else {
            // --- Wrong password ---
            lcd_putc("\fWRONG CODE");
            motor_off();
            while(TRUE);
         }
      }
   }
}
