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Features
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• Display Type: 

• Character Type

• Display’s logical dimensions: 

• 16 columns by 02 lines

• View direction: 

• 6 o’clock



Schematic Diagram
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*(1): Note the current LCD modules 

used on DE2-115 boards do not 

have backlight. Therefore the 

LCD_BLON signals should not be 

used in user's design project.



LCD Module Pin Assignments
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Signal Name FPGA Pin No. Description

LCD_DATA[0]~[7] PIN_L3~M5 LCD Data[0]~[7]

LCD_EN PIN_L4 LCD Enable

LCD_RW PIN_M1 LCD Read/Write Select 

LCD_RS PIN_M2 LCD Command Select

LCD_ON PIN_L5 Power ON/OFF

LCD_BLON PIN_L6 LCD Back Light ON/OFF

level sensitive: 1

edge sensitive: 1→0

0:write

1:read

0:command

1:data



LCD Block Diagram
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Function Description (1/2)
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• The LCD display Module is built in a LSI 
controller.

• The controller has two 8-bit registers, an instruction 
register (IR) and a data register (DR).

• The IR stores instruction codes, such as display 
clear and cursor shift, and address information for 
display data RAM (DDRAM) and character 
generator (CGRAM).

• The DR temporarily stores data to be written or read 
from DDRAM or CGRAM.



Function Description (2/2)
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RS R/W Operation

0 0 IR write as an internal operation (display clear, etc.)

0 1
Read busy flag (DB7) and address counter (DB0 to 

DB6)

1 0
Write data to DDRAM or CGRAM (DR to DDRAM or 

CGRAM)

1 1
Read data from DDRAM or CGRAM (DDRAM or 

CGRAM to DR)

0:write

1:read

0:command

1:data



Busy Flag (BF)
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• When the busy flag is 1, the controller LSI is in 

the internal operation mode, and the next 

instruction will not be accepted. 

• When RS=0 and R/W=1, the busy flag is 

output to DB7. 

• The next instruction must be written after 

ensuring that the busy flag is 0.



Address Counter (AC)
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• The address counter (AC) assigns addresses 

to both DDRAM and CGRAM.



Display Data RAM (DDRAM)
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• This DDRAM is used to store the display data 

represented in 8-bit character codes. 

• Its extended capacity is 80×8 bits or 80 characters. 

• Below figure is the relationships between DDRAM 

addresses and positions on the liquid crystal display.



Character Generator ROM 

(CGROM)
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• The CGROM generate 5×8 dot or 5×10 dot 

character patterns from 8-bit character codes.



Instruction Table (1/2)
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1 0

1 0 0

1 1 0



Instruction Table (2/2)
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Write Operation (1/2)
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Write Operation (2/2)
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Read Operation (1/2)
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Read Operation (2/2)
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Initializing of LCM (1/2)
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Initializing of LCM (2/2)
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N:1, F:0

I/D:1, S:0

1

on



The End.

Any question?



Reference

1. "DE2-115 User Manual" by Terasic.

2. "DE2-115_MB.pdf" by Terasic.

3. "CFAH1602BTMCJP.pdf" by 

Crystalfontz America, Inc..

22


