HD44780 Character LCD Displays — Part 1 - Protostack

{9 protostack

n tem hhe

Page 1 of 7

Login or Create Account

1300355500 N

B I o, v, Li b Conld Search... -

Home » Blog » Tutorials » HD44780 Character LCD Displays — Part 1

_ HD44780 Character LCD Displays - Part 1 Read comments Leave a comment 9-Mar-2010 9:14am

Boards

Connectors

Hardware

Microcontrollers
Integrated Circuits
Passive Components

Semiconductors

LED/LCD

Buttons and Switches
Cables

Sensors

Accessories

Kits & Modules

Tools

Other

ATmega8A (ATmega8) Development
Kit
$18.50

About Us

Online Reviews
Shipping & Returns
Contact Us

VERIFIED

http://www .protostack.com/blog/2010/03/character-lcd-displays-part-1/

Introduction

LCD character displays can be found in espresso machines, laser printers, children’s toys and maybe even
the odd toaster. The Hitachi HD44780 controller has become an industry standard for these types of displays.
This tutorial will teach you the basics of interfacing with a HD44780 compatible display using some DIP
switches and a few other components.

Pinout

The module that we are using is a 16 character x 2 line display that we stock over here. It uses an ST7065C
controller, which is HD44780 compatible. The figure below shows the LCD module and pinout.
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The last 2 pins (15 & 16) are optional and are only used if the display has a backlight.

The circuit diagram below shows the LCD module with the basic “plumbing” wired up. You will notice that pin
5 (RW) is tied to ground. This pin is use to control whether you are reading or writing to the display. Since
reading from the display is very rare, most people just tie this pin to ground.

The potentiometer connected to pin 3 controls the LCD contrast.
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= Sending Data and Commands

Data and commands are sent to the module using the 8 data lines (pins 7-14) and the RS line (pin 4). The RS
lines tells the module whether the 8 data bits relate to data or a command. The data/command is read on the

falling edge of the enable line (pin 6). This means that when enable transitions from high to low, the values of
DO to D7 and RS are read.

So to send data or a command to the display, you need to
1. Set Enable to high

2. Set RS and D0-D7 desired values
3. Set Enable to low

There are minimum wait times between these operations, but | won’t go into them here. You can look these
up in the LCD Module Datasheet. (look at the timing diagrams on page 4)

HD44780 based display modules also have a 4 bit interface mode. Under this mode the data or command is
transferred to the module using 2, 4 bit nibbles. This will be discussed in more detail below.

Instructions and Characters
The tables below show the instruction set and character table. Click on a table to get a larger view.

Assembling the Circuit

Normally you would drive an LCD display from a microcontroller, computer or similar device. For this exercise
we will use just a series of switches. This cuts the interface to the absolute bare essentials.

The circuit being built is shown below.

The photo below shows the circuit, on a breadboard without the LCD module. I've also added a small L7805
based power supply on the right hand side of the board. You can get the parts for the power supply here.
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The Register Select and data lines are pulled down using a 10K resistor and when the dip switch is closed,
those lines go high. The enable line on the other hand is pulled high and when the button is pressed, the line
goes to ground. The enable button has a 10nF capacitor to de-bounce it.

Power Supply Data 7

Data 0 LCD Pin 1 LCD Pin 16

Register select Enable LCD Contrast

Before inserting the LCD module into the breadboard, you will need to solder a row of 16 pin single row
headers. This is shown in the photo below.

Next we insert the LCD module into the breadboard and power it on. When you insert the module into the
breadboard, you need to be gentle and work the pins in slowly because the pins are a bit thicker than you
would normally use with a breadboard.

If you don't see the pattern shown below, you will need to turn the contrast pot till you do. This pattern is the
default pattern for an uninitialized LCD display.

Interfacing via the 8 bit mode
To interface to the display and output text we need to

1. Initialise the display,
2. Set entry mode, and
3. Send a sequence of characters to display

So to output the text “Hello World” we need to power up the device then enter the following sequence of
Data/Commands, pressing Enable at the end of each Data/Command block.
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D7 to DO

0011-1000
0000-1111
0000-0110
0100-1000
0110-0101
0110-1100
0110-1100
0110-1111
0010-0000
0101-0111
0110-1111
0111-0010
0110-1100
0110-0100

Description

Function set, 8 bit, 2 lines, 5x7

Display ON, Cursor On, Cursor Blinking

Entry Mode, Increment cursor position, No display shift
H

e

/
d

Interfacing via the 4 bit mode

The main benefit of the 4 bit mode is that less data lines are required. In this mode D3 to DO are tied to

ground and data/commands are transferred 1, 4 bit nibble at a time.

RS
0
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D7 to DO
0010-0000

0010-0000
1000-0000

0000-0000
1111-0000

0000-0000
0110-0000

0100-0000
1000-0000

0110-0000
0101-0000

0110-0000
1100-0000

0110-0000
1100-0000

0110-0000
1111-0000

0010-0000
0000-0000

0101-0000
0111-0000

0110-0000
1111-0000

0111-0000
0010-0000

0110-0000
1100-0000

0110-0000
0100-0000

Description

Set to 4 bit operation (note: 1 nibble operation)

Function set, 8 bit

2nd nibble

Display ON, Cursor On, Cursor Blinking
2nd nibble

Entry Mode, Increment cursor position, No display shift

2nd nibble

H
2nd nibble

e
2nd nibble
/
/

/
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2nd nibble

space

2nd nibble

w

2nd nibble

(o]

2nd nibble

r

2nd nibble

/
2nd nibble

d
2nd nibble
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That’s about as easy as it gets!

In the next part we will discuss how to hookup the module to a microcontroller and get it to do the hard work
for you.

No related posts.

ATmega8, HD44780, LCD
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‘ Steve - 7 months ago
Really clear and comprehensive write-up, thanks.

| recently started with Arduino and had a successful play with a 20x4 LCD. Last night |
dismantled an old Lexmark printer scanner and, along with a couple of small stepper motors,
found an EC016002 LCD. A web surf for info on the LCD brought me here.

This is an excellent approach to operate the device with switches first. I'm really looking
forward to working through this tonight.

Thanks again.
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. Charlie Mo - 10 months ago
Awesome job. Very polished and articulate presentation. Do you have more ? I'd love to see
them.
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. Rudolf - 2 years ago
This is an excellent explanation of this type LCD's functionality and first class

combination of text and images. Thank you for these pages.
o 0 ~ v You must sign in to down-vote this post.
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