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LCD Displays
Code

Initialization
Shifting and Scrolling
Display RAM

HD44780 Display Controller

used in many different displays
pins and instructions
→ Section 7.7
→ page 178 - 2 line x 8 character display
internal memory
→ Sections 7.7.1 to 7.7.3
internal registers
→ Section 7.7.4
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HD44780 Display Controller (continued)

4 bit and 8 bit modes
(including instruction timing)
→ Section 7.7.6
→ page 200 - 4 bit interface
QwikFlash connections
ramifications???
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QwikFlash LCD connections

What are pins 1, 2, 3, and 5? (See page 7)
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Initialization

Two methods of resetting device:
1 internal reset (on power-up)

→ page 190 - see note
2 by instruction (NOT in textbook)

→ page 213 - 4 bit mode reset
Example 7.6 problems
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Initializing in 4 bit mode
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Step 1; Function Set 8 bit mode
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Function Set interface data length DL (4 bit)
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Function Set display lines N
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Display On/Off control D (off)
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Entry Mode I/D S
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You can move the cursor or shift the display
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Note shifts keep addresses within original lines
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Display RAM

�� ���� ��
DDRAM addresses are 7-bit; CGRAM addresses are 6-bit
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Addresses 0x00 → 0x27 on top row; 0x40 → 0x67 on bottom row;
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LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Code

PORT configuration
→ macro or subroutine?
Initialization
→ macro or subroutine?
Write character
→ macro or subroutine?
Write ???
→ macro or subroutine?
How to create delays??
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LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Initialization

1 configure ports (TRISD , TRISE)
don’t inadvertently alter other bits

2 perform initialization sequence
make sure to observe all delays
slow down if necessary
single nibble transfers until 4-bit mode selected
after that, each transfer is 2 nibbles
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Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending a single nibble

1 Set or clear RS as needed
2 Wait the necessary time
3 Write the nibble to the port
4 Wait the necessary time
5 Assert the Enable
6 Wait the necessary time
7 De-assert the Enable
8 Wait the necessary time

The necessary delays aren’t the same for each step.
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Code
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Sending commands
Sending data

Sending a byte in 4-bit mode

1 Send upper nibble
assuming code is designed to send upper nibble

2 Swap nibbles
assuming code is designed to send upper nibble

3 Send lower nibble
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LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending commands

Sending commands is simple
1 make sure RS is low

it can remain low until all commands are completed
2 set cursor position (if desired)

DDRAM address will determine whether characters are seen
or not
in 4-bit mode, every transfer is 2 nibbles
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Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending data

Sending data is simple
1 make sure RS is high

it can remain high until all characters are sent
if you wish to change DDRAM address, you need to send a
command
in 4-bit mode, every transfer is 2 nibbles

Terry Sturtevant CP316 Liquid Crystal Displays (LCDs)



LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending data

Sending data is simple

1 make sure RS is high
it can remain high until all characters are sent
if you wish to change DDRAM address, you need to send a
command
in 4-bit mode, every transfer is 2 nibbles

Terry Sturtevant CP316 Liquid Crystal Displays (LCDs)



LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending data

Sending data is simple
1 make sure RS is high

it can remain high until all characters are sent
if you wish to change DDRAM address, you need to send a
command
in 4-bit mode, every transfer is 2 nibbles

Terry Sturtevant CP316 Liquid Crystal Displays (LCDs)



LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending data

Sending data is simple
1 make sure RS is high

it can remain high until all characters are sent

if you wish to change DDRAM address, you need to send a
command
in 4-bit mode, every transfer is 2 nibbles

Terry Sturtevant CP316 Liquid Crystal Displays (LCDs)



LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending data

Sending data is simple
1 make sure RS is high

it can remain high until all characters are sent
if you wish to change DDRAM address, you need to send a
command

in 4-bit mode, every transfer is 2 nibbles

Terry Sturtevant CP316 Liquid Crystal Displays (LCDs)



LCD Displays
Code

Initialization
Sending a single nibble
Sending a byte in 4-bit mode
Sending commands
Sending data

Sending data

Sending data is simple
1 make sure RS is high

it can remain high until all characters are sent
if you wish to change DDRAM address, you need to send a
command
in 4-bit mode, every transfer is 2 nibbles

Terry Sturtevant CP316 Liquid Crystal Displays (LCDs)


	LCD Displays
	Initialization
	Shifting and Scrolling
	Display RAM

	Code
	Initialization
	Sending a single nibble
	Sending a byte in 4-bit mode
	Sending commands
	Sending data


