// ========= PIC16F877A + 16x2 LCD (PORTD) + 3x4 Keypad (PORTB) =========
#include <16F877A.h>
#fuses HS, NOWDT, NOPROTECT, NOLVP, PUT
#use delay(clock=20000000)

// -------- LCD (parallel 4-bit) 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>     // CCS HD44780 driver

// -------- 3x4 Keypad on PORTB --------
// Cols (outputs): RB0..RB2
// Rows (inputs with pull-ups): RB4..RB7 (RB3 unused)

const char keys[4][3] = {
   {'1','2','3'},
   {'4','5','6'},
   {'7','8','9'},
   {'*','0','#'}
};

void cols_idle() {
   output_b((input_b() & 0xF8) | 0x07);   // RB2..RB0 = 1
}

void col_low(int c) {
   byte b = (input_b() & 0xF8);           // keep RB7..RB3
   b |= (0x07 & ~(1<<c));                 // only col c = 0
   output_b(b);
}

byte read_rows() {
   return ((input_b() >> 4) & 0x0F);      // RB7..RB4 → bits 3..0
}

void keypad_init() {
   set_tris_b(0b11111000);                // RB7..RB4 in, RB3 in, RB2..RB0 out
   port_b_pullups(TRUE);                  // pull-ups for rows
   cols_idle();
}

char get_key() {
   int r, c; 
   byte row_bits;
   for (c=0; c<3; c++) {
      col_low(c); 
      delay_us(50);                       // ask one column
      row_bits = read_rows();             // pressed row reads 0
      for (r=0; r<4; r++) {
         if (!(row_bits & (1<<r))) {      // a key is down
            delay_ms(20);                 // debounce
            while (!(read_rows() & (1<<r))) { } // wait release
            cols_idle();
            return keys[r][c];
         }
      }
   }
   cols_idle();
   return 0;
}

void main() {
   lcd_init();
   keypad_init();

   printf(lcd_putc, "\fPress a key");     // Line 1

   while(TRUE) {
      char k = get_key();
      if (k) {
         lcd_gotoxy(1,2);                 // Line 2, col 1
         lcd_putc(' '); lcd_putc(' ');    // tiny clear
         lcd_gotoxy(1,2);
         lcd_putc(k);                     // show pressed key
      }
   }
}
