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A = OPERATING TEMPERATURE

 S = Standard (0° TO 50° C)
 H = High Temp (-30° to 75° C)
 UH = Ultra High Temp (-40° to 85° C)

B = MODEL NUMBER
  
 FOR: ALPHANUMERIC AND NUMERIC
  A = Alphanumeric <1.0”
  B = Alphanumeric ≥1.0”
  C = Numeric <1.0”
  D = Numeric ≥1.0”
  M = Custom Display <1.0”
  N = Custom Display ≥1.0”
  401C40 = 4 Character x 1 line, 0.40”
  4x1C45 = 4.5 Character x 1 line, 0.45”
    x - represents 1/2 column
  101D23 = 1 Character x 1 Line, 2.3”
  101D40 = 1 Character x 1 Line, 4.0”

 FOR: MATRIX AND GRAPHIC MODEL
  01602D = 16 Characters x 2 Lines, Dot Matrix
  12864G = 128 Columns x 64 Rows, Graphics

C = FLUID TYPE

 T = Twisted Nematic (TN)
 S = Super Twisted Nematic (STN)

D = POLARIZER MODE 

 R = Reflective
 F = Transflective
 M = Transmissive

*** ADDITIONAL PART NUMBERING SEQUENCE FOR
NON DEFAULT SETTING***

E = DISPLAY MODE 

 Default = Positive image (no letter), or if more
 Description follows, use “-” 
 N = Negative image

F = VIEWING DIRECTION 

 DEFAULT = 6 O’CLOCK (NO NUMBER)
 1 = 12 O’CLOCK

     A                  B    C D E F

   
 L C D - S 4 0 1 C 4 0 T F - 1 

 
 L C D  O  T  M N    F P D V 
      I R I  P E  O U    L O I I 
     Q Y S  E M  D M    U L S E 
     U S P  R P  E B    I A P W 
      I T L  A E  L E    D R L I 
     D A A  T R   R      I A N 
               L Y   I A       T Z Y G 
                                         N T       Y E   
                                         G U       P R M D 
                                             R       E   O I 
                                             E          D R 
               E  

Part Numbering ~ LCD ~ Glass Only (without drivers)

LCD General Information
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LCD General Information

A = OPERATING TEMPERATURE

 S = Standard (0° to 50° C)
 H = High Temp (-20° to 70° C)

B = MODEL NUMBER
  
 FOR: DOT MATRIX AND GRAPHIC MODEL
  01602 = 16 Character x 2 Lines 
  12864 = 128 Columns x 64 Rows

 FOR: ALPHANUMERIC AND NUMERIC
  401C40 = 4 Character x 1 line, 0.40”
  4x1C45 = 4.5 Character x 1 line, 0.45”
   x - represents 1/2 column
 
 
C = DISPLAY TYPE

 D = Dot Matrix
 G = Graphic 
 M = Custom

D = FLUID TYPE

 T = Twisted Nematic (TN)
 S = Super Twisted Nematic (STN)
 W = Film Compensated (FSTN) 

E = POLARIZER MODE 

 R = Reflective
 F = Transflective
 M = Transmissive

*** ADDITIONAL PART NUMBERING SEQUENCE FOR
NON DEFAULT SETTING***

F = DISPLAY MODE
  
 Default = Positive Image (NO Letter), or if more
 Description follows use “-”
 N = Negative Image

G = VIEWING DIRECTION 

 DEFAULT = 6 O’CLOCK (NO NUMBER)
 1 = 12 O’CLOCK

     A                  B   C D E F G

   
 L C M - S 0 1 6 0 2 D T F - 1 
 
 L C M  O T  M N   D F P D V 
      I R O  P E  O U   I L O I I 
     Q Y D  E M  D M   S U L S E 
     U S U  R P  E B   P I A P W 
      I T L  A E  L E   L D R L I 
     D A E  T R   R   A   I A N 
               L                         I  A      Y T Z Y G 
                                         N T       Y E    
                                         G U      T P R M D 
                                             R      Y E   O I 
      E      P    D R 
            E    E

Part Numbering ~ LCM ~ Character and LCD Modules ~ Graphic1
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Lighting and Mounting MethodsLCD Panels ~ Custom Design Guidelines

LCD General Information
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LCD Panels ~ Custom Design Guidelines

Note: Data shown above can be tailored to customer specification.

Typical Operating Characteristics

Reliability Test

LCD General Information
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LCD General Information

Custom Display Guidelines 1
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LCD Modules 

LCD General Information

 Item Symbol               Min.            Typ.           Max.           Unit              Condition             Note

 Item Symbol               Min.            Typ.           Max.           Unit              Condition             Note

TN type ~ Twisted Nematic

STN type ~  Super Twisted Nematic

Definitions
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LCD General Information

LCD Modules ~ Power Supply Schematics Single Source

Negative Power Supply Included

Double Source
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Writing Data from MPU to Controller

VIH1
VIL1

tsu1

VIL1

th1

VIL1

th1

tf

tw

th2

VIH1

VIL1
tsu2

tr
VIH1
VIL1 Valid Data

VIH1
VIL1

tc

DB0-DB7

E

R/W

RS

VIL1

Reading Out Data from MPU to Controller

E Cycle Time tc 500 - -

E Rise / Fall Time tR, tF - - 20

E Pulse Width (High, Low) tw 230 - -

R/W and RS Setup Time tsu 40 - -

R/W and RS Hold Time tH 10 - -

Data Output Delay Time tD - - 120

Read Mode

Data Hold Time tDH 5 - -

ns

(VDD = 4.5 to 5.5V, Ta = -30 to +85º C)

Mode Characteristics Symbol Min Typ Max Unit

(VDD = 4.5 to 5.5V, Ta = -30 to +85º C)

Mode Characteristics Symbol Min Typ Max Unit

E Cycle Time tc 500 - -

E Rise / Fall Time tR, tF - - 20

E Pulse Width (High, Low) tw 230 - -

R/W and RS Setup Time tsu1 40 - -

R/W and RS Hold Time tH1 10 - -

Data Setup Time tsu2 80 - -

Write Mode

Data Hold Time tH2 10 - -

ns

VIH1
VIL1

tsu

VIH1

th

VIH1

th

tf

tw

tDH

VIH1

VIL1

tr

VOH1
VOL1 Valid Data

VOH1
VOL1

tc

DB0-DB7

E

R/W

RS

tD

VIL1

LCD Modules ~ Timing Characteristics

LCD General Information
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When interfacing data length is 4-bit, only 4 ports, from DB4 to DB7, are used as data bus.  At first higher 
4-bit (in case of 8-bit bus mode, the contents of DB4 - DB7) are transferred, and then lower 4-bit (in case 
of 8-bit bus mode, the contents of DB0 - DB3) are transferred.  So transfer is performed by two times.  
Busy Flag outputs “High” after the second transfer are ended.

RS

R/W

E

Internal
signal

DB7

Internal Operation

D7
Busy

AC3

No
Busy

InstructionBusy Flag CheckInstruction Busy Flag Check

D3 AC3 D7 D3

Connection to 6800

When interfacing data length is 8-bit, transfer is performed at a time through 8 ports, from DB0 to DB7.

RS

R/W

E

Internal
signal

DB7

Internal Operation

DATA Busy Busy
No

Busy DATA

InstructionBusy Flag CheckInstruction Busy Flag CheckBusy Flag Check

Connection to Z80

Interface to 4-Bit MPU

Interface to 8-Bit MPU

LCD Modules ~ MPU Interface

LCD General Information
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Power On

Wait for more than 30ms after VDD rises to 4.5 V.
Wait for more than 40ms after VDD rises to 2.7 V.

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Function Set

0 0 0 0 1 1 N F X X

Wait for more than 39µs

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Display ON/OFF Control

0 0 0 0 0 0 1 D C B

Wait for more than 39µs

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Display Clear

0 0 0 0 0 0 0 0 0 1

Wait for more than 1.53ms

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Entry Mode Set

0 0 0 0 0 0 0 1 I/D SH

Initialization End

Power On

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Function Set

0 0 0 0 1 DL X X X X

Wait for more than 39µs

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Display ON/OFF Control

Wait for more than 39µs

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Display Clear

Wait for more than 1.53ms

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Entry Mode Set

Initialization End

0 0 0 0 1 0 X X X X

0 0 N F X X X X X X

0 0 0 0 0 0 X X X X

0 0 1 D C B X X X X

0 0 0 0 0 0 X X X X

0 0 0 1 I/D SH X X X X

0 0 0 0 0 0 X X X X

0 0 0 0 0 1 X X X X

Wait for more than 30ms after VDD rises to 4.5 V.
Wait for more than 40ms after VDD rises to 2.7 V.

LCD Modules ~ Initialization Instructions

LCD General Information

  8- Bit Interface   4- Bit Interface

N
0

1

1-line mode

2-line mode

F
0

1

Display off

Display on

D
0

1

Display off

Display on

C
0

1

Cursor off

Cursor on

B
0

1

Blink off

Blink on

I/D
0

1

Decrement mode

Increment mode

SH
0

1

Entire shift off

Entire shift on

D/L
0

1

4-bit mode

8-bit mode

4 and 8 Bit Interface1
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LCD Modules ~ Initialization Instructions

LCD General Information

Instruction Codes

Instruction Code
Instruction

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

Description

Instruction Code

Execution time

(fsoc=270kHz)

Clear Display 0 0 0 0 0 0 0 0 0 1

Write "20H" to DDRAM. and set

DDRAM address to "00H" from

AC.

1.53ms

Return Home 0 0 0 0 0 0 0 0 1 X

Set DDRAM address to "00H"

from AC and return cursor to its

original position if shifted.

The contents of DDRAM are not

changed.

1.53ms

Entry Mode

Set
0 0 0 0 0 0 0 1 I/D SH

Assign cursor moving direction

and make shift of entire display

enable.

39µs

Display

ON/OFF

Control

0 0 0 0 0 0 1 D C B

Set display(D), cursor(C), and

blinking of cursor(B) on/off

control bit.

39µs

Cursor or

Display Shift
0 0 0 0 0 1 S/C R/L X X

Set cursor moving and display

shift control bit, and the direction,

without changing DDRAM data.

39µs

Function Set 0 0 0 0 1 DL N F X X

Set interface data length (DL : 4-

bit/8-bit), numbers of display line

(N : 1-line/2-line), display font

type(F : 5 X 8 dots/ 5 X 11 dots)

39µs

Set CGRAM

Address
0 0 0 1 AC5 AC4 AC3 AC2 AC1 AC0

Set CGRAM address in address

counter.
39µs

Set DDRAM

Address
0 0 1 AC6 AC5 AC4 AC3 AC2 AC1 AC0

Set DDRAM address in address

counter.
39µs

Read Busy

Flag and

Address

0 1 BF AC6 AC5 AC4 AC3 AC2 AC1 AC0

Whether during internal operation

or not can be known by reading

BF. The contents of address

counter can also be read.

0µs

Write Data to

RAM
1 0 D7 D6 D5 D4 D3 D2 D1 D0

Write data into internal RAM

(DDRAM/CGRAM).
43µs

Read Data

from RAM
1 1 D7 D6 D5 D4 D3 D2 D1 D0

Read data from internal RAM

(DDRAM/CGRAM).
43µs

NOTE: When an MPU program with checking the Busy Flag (DB7) is made, it must be necessary 1/2 fosc is necessary for 
executing the next instruction by the falling edge of  the 'E' signal after the Busy Flag (DB7) goes to "LOW".
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LCD Modules ~ Codes and Patterns

LCD General Information

   0000     0010    0011     0100    0101   0110    0111    1010    1011    1100    1101    1110    1111     0001
    (NOTE 1)                                                                                                                                                                               (NOTE 1)   (NOTE 1)   (NOTE 2)

Higher 4 Bits
Lower 4 Bits
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LCD General Information

Initialization Example

Interface to MPU
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  C C2 C1 Shift Direction
4CH 0 0 Right
4DH 0 1 Left
4EH 1 0 Up
4FH 1 1 Down

LCD General Information

Command

Command Description Number of 
Read Bytes

CODE

     RD    WR     AO     D7     D6     D5    D4    D3     D2     D1    D0    Hex
Class

LCD Modules ~ Graphic Instructions1
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