ECE 480 DESIGN TEAM 6

Interfacing LCD with PICS
   Abhinav Parvataneni

Dr. Shankar – Facilitator 

     Application Note 

Friday, November 13th, 2009 

Executive Summary 

It is essential to have a user interface where the user can interpret the results in a meaningful fashion.  The purpose of this App. Note is to provide understanding on how to wire the LCD to the PICS, how to program them to have meaningful output that can be used to communicate with the user or be used in debugging.  Some useful tips will also be mentioned throughout the guide.
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1. Introduction

Liquid Crystal Displays (LCD) are an easy means of communication between the device and a user.  LCD’s are used in several gadgets e.g. Speed & Distance sensors, watches, iPods etc.  These devices make use of the LCD to interpret results in a way the user can easily understand them.   LCD’s come in variety of shapes and sizes which make them a popular choice for designers and a requirement for the consumers.  
2. Objective


The objective of the App. Note is to provide a guide that shows how to physically wire the LCD a PIC processor and to provide instructions on how to program the LCD to display information.  The guide will also cover some common problems and useful tips that may come in handy.  This guide is specifically geared towards interfacing HD44780 with dsPIC30F4013 but these concepts can be applied to all LCD’s.

3. Resources
     The following resources should be within hands at all times throughout the guide:
LCD Datasheet:  http://www.df.unipi.it/~flaminio/laboratori/pdf_files/hd44780.pdf
Information on LCD:  http://home.iae.nl/users/pouweha/lcd/lcd0.shtml
dsPIC30F Datasheet:  http://ww1.microchip.com/downloads/en/devicedoc/70138c.pdf
4. Implementation
      4.1 Connecting the LCD

The HD44780 is a 14 pin 2x16 display.  The 14 pins consists of 1 VDD, 1 GND, 8 data lines,  1 R/W, 1 Data/Instruction, 1 Enable and 1 contrast pin.  Out of these 14, 11 pins need to be connected to the microprocessor. 
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1 Vss Ground

2 Vdd +5 Volts

3 Vo 1 K resistor to ground
4 RS O=instruction 1=data
5 R/W 0O=write 1=read

6 E Enable display logic
7 Do Data 0

8 D1 Data 1

9 D2 Data 2

10 D3 Data 3

11 D4 Data 4

12 D5 Data 5

13 D6 Data 6

14 D7 Data 7








Figure 1: LCD Datasheet

The Vss pin needs to be connected to GND, Vdd to power.  The data lines D0-D7 need to be connected to PORTB B0-B7 on the PIC.  RS, RW and E can be connected to any port but in this tutorial they are connected to D0-D2 respectively.  The contrast pin from the LCD needs to share a node with a resistor that goes to power.  In this guide a 1k resistor is used, but different resistors can be uses to increase or decrease the contrast of the LCD.  The way to display characters on the LCD is to use the ASCII table and D7 is always 0 for all letters, numbers and for symbols ‘!’, ‘.’, and ‘&’.  If these characters are all that need to be used, D7 of the LCD can be grounded to save a pin.  The same can be said about the R/W pin, if writing to the LCD is all that’s needed, R/W pin can also be grounded to save a pin.  The final schematic should look like Figure 2.  
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Figure 2: LCD wiring schematic

   4.2 Programming the LCD

4.21 Setting Ports

   We need to make sure we set the ports we are using as output ports.  So for this guide we need to set PORTB and PORTD as output.  We can do this by saying TRISB=0 and TRISD=0.  We also need to make sure PORTB is set to digital as well, the command for that is ADPCFG = 0xFFFF. It is best to use #define to control indiviual ports or a port in the whole.  Ex.:  #define LCD_RW     PORTBbits.RD1.

4.22 Initialize the LCD


We need to initialize the LCD before we can do anything else with it.  Initializing usually involves clearing the screen, enabling both rows, having the cursor move, cursor blink etc…  This involves you sending information as a command which involves setting RS to 0.  Set enable to 1, send bit over PORTB and set enable to 0 to latch the command.  Usually there is instruction on the datasheet on how to enable all the options, the second resource link should provide some insight into all the options that are available and show how to.

4.23 Displaying Data on LCD

In order to send the data to the LCD, set RS to 1 and Enable to 1.  Now send the first letter to the screen over PORTB and set Enable to 0 to latch onto the data.  This pattern should be repeated in a loop until all bits of a string are displayed.  Each row can display 20 characters on the screen but can hold up to 40.  Unless the first row has 40 chars filled the text will not appear on the second row.

4.24 Delays & Debugging

There needs to be a delay after every command.  This is the delay required by the LCD to process the command.  The list of delays for each command can be found in the Datasheet.  If the code compiles completely and no errors are to be found, it is recommended to have a delay between each command.  Debugging to ensure all ports are working properly is to attach an LED to each port being used.  The LED being on or off will assist in figure out what each port is being set too.

4.25 Example Code

#include <p30F4013.h>

#include <stdlib.h>

#include <stdio.h>

void Init_LCD(void);

void W_ctr_8bit(char);

void W_data_8bit(char);

void Delay_1kcyc(void);

#define LCD_DATA   PORTB

#define LCD_E      PORTDbits.RD0

#define LCD_RW     PORTBbits.RD1

#define LCD_RS     PORTDbits.RD2

unsigned char i;

char MSG[40] = "Design Team 6              ";

char MSG1[40]= "Speed & Distance Sensor";

int main ()   {

           ADCON1=0;

           ADPCFG = 0xffff; //Sets PORTB be to all digital



   TRISD = 0x0000;  //Set PORTD as output pins

           TRISB = 0x0000;  //Set PORTB as output pins

           Init_LCD();



//These 2 loops here display the message defined up top

           for (i=0; i<40; i++)

                      W_data_8bit(MSG[i]);



  for (i=0; i<12; i++)

               W_data_8bit(MSG1[i]);

while(1);

return 0;

}

//Setup the LCD

void Init_LCD () {




//clear screen




W_ctr_8bit(0b00000001);




//Display On/Off control
0
0
0
0
0
0
1
D
C
B
Sets On/Off of all display (D), cursor On/Off (C) and blink of cursor position character (B).




//40us




W_ctr_8bit(0b00001111);




W_ctr_8bit(0b00111000);

}

//Instructions to the LCD

void W_ctr_8bit(char x) {

           LCD_RS           = 0;



   Delay_1kcyc();

           LCD_E             = 1;

           LCD_DATA       = x;



   Delay_1kcyc();           

           LCD_E             = 0;

           Delay_1kcyc();

}

//DATA to the LCD

void W_data_8bit(char x) {




//lcd_busy();




LCD_RS = 1;




Delay_1kcyc();




LCD_E =1;




LCD_DATA = x;




Delay_1kcyc();




LCD_E=0;




Delay_1kcyc();

}

void Delay_1kcyc() {

    int x,y;

    for(x=0;x<10;x++)

        for(y=0;y<2000;y++);

}
5. Conclusion


By being able to make use of the LCD, team 6 is using it for debugging purposes in design stage and in the final product displays Speed & Distance.  LCD are an easy means to communicate information to the user and is expected on all devices by consumers.
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