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1. General Specifications: 
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3. LCD Module Part Numbering System 
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4. Circuit Block Diagram 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Absolute Maximum Ratings 
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6. Electrical Specifications and Instruction Code                           

6.1 Electrical characteristics  

Item Symbol Min. Typ. Max. Unit 

Supply Voltage 

(Logic) 
VDD VSS 2.85 3.0 3.15 V 

Supply Voltage 

(LCD Drive) 
VLCD - 12.3 - V 

High 
VIH 

VDD=3.0V  
0.8VDD - VDD V Input  

Signal 
Voltage 

Low 
VIL 

VDD=3.0V  0 - 0.2VDD
 V 

Supply current 

(Logic) 

(Display character) 

IDD 

(VDD-VSS=3.0V) 
- - 500.0 uA 

Supply current 

(LED) 

 

IEL 

 
- - 1.7 mA 

      

 

 

 

 

 

 

 

 

 

 







Serial Interface Characteristics

DB7
(SID)

DB6
(SCLK)

RS

CSB

tDHStDSS

tWHS

0.9VDD 0.1VDD

tWLS

tCYS

tAHStASS

tCHStCSS

Figure 41. Serial Interface Characteristics

(VDD = 1.8V, Ta = -40 ~ +85°C)
Item Signal Symbol Condition Min. Max. Unit

Serial clock cycle
SCLK high pulse width
SCLK low pulse width

DB6
(SCLK)

tCYS

tWHS

tWLS

111
60
60

-
-
-

ns

Address setup time
Address hold time

RS
tASS

tAHS

60
60

-
-

ns

Data setup time
Data hold time

DB7
(SID)

tDSS

tDHS

60
60

-
-

ns

CSB setup time
CSB hold time

CSB
tCSS

tCHS

60
1/2 * tCYS

-
-

ns

(VDD = 2.7V, Ta = -40 ~ +85°C)
Item Signal Symbol Condition Min. Max. Unit

Serial clock cycle
SCLK high pulse width
SCLK low pulse width

DB6
(SCLK)

tCYS

tWHS

tWLS

58.8
30
30

-
-
-

ns

Address setup time
Address hold time

RS
tASS

tAHS

30
30

-
-

ns

Data setup time
Data hold time

DB7
(SID)

tDSS

tDHS

30
30

-
-

ns

CSB setup time
CSB hold time

CSB
tCSS

tCHS

30
1/2 * tCYS

-
-

ns

NOTE: *1. The input signal rise time and fall time (tr, tf) is specified at 15 ns or less.



INSTRUCTION DESCRIPTION

Table 17. Instruction Table

×´ : Don’ t care
Instruction RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Description

Read display data 1 1 Read data Read data from DDRAM

Write display data 1 0 Write data Write data into DDRAM

Read status 0 1 BUSY ON RES MF2 MF1 MF0 DS1 DS0 Read the internal status

ICON control register ON/OFF 0 0 1 0 1 0 0 0 1 ICON
ICON=0: ICON disable (default)
ICON=1: ICON enable & set
               the page address to 16

Set page address 0 0 1 0 1 1 P3 P2 P1 P0 Set page address

Set column address MSB 0 0 0 0 0 1 0 Y7 Y6 Y5 Set column address MSB

Set column address LSB 0 0 0 0 0 0 Y4 Y3 Y2 Y1 Set column address LSB

Set modify-read 0 0 1 1 1 0 0 0 0 0 Set modify-read mode

Reset modify-read 0 0 1 1 1 0 1 1 1 0 release modify-read mode

Display ON/OFF 0 0 1 0 1 0 1 1 1 D D=0: display OFF
D=1: display ON

0 0 0 1 0 0 0 0 ×´ ×´
Set initial display line  register

0 0 ×´ S6 S5 S4 S3 S2 S1 S0

2-byte instruction to specify the
initial display line to realize
vertical scrolling

0 0 0 1 0 0 0 1 ×´ ×´
Set initial COM0 register

0 0 ×´ C6 C5 C4 C3 C2 C1 C0

2-byte instruction to specify the
initial COM0 to realize window
scrolling

0 0 0 1 0 0 1 0 ×´ ×´
Set partial display duty ratio

0 0 D7 D6 D5 D4 D3 D2 D1 D0

2-byte instruction to set partial
display duty ratio

0 0 0 1 0 0 1 1 ×´ ×´
Set N-line inversion

0 0 ×´ ×´ ×´ N4 N3 N2 N 1 N0

2-byte instruction to set N-line
inversion register

Release N-line inversion 0 0 1 1 1 0 0 1 0 0 Release N-line Inversion mode

Reverse display ON/OFF 0 0 1 0 1 0 0 1 1 REV REV=0: normal display,
REV=1: reverse display

Entire display ON/OFF 0 0 1 0 1 0 0 1 0 EON EON=0: normal display.
EON=1: entire display ON



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 17. Instruction Table (Continued)

×´ : Don’ t care
Instruction RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Description

Power control 0 0 0 0 1 0 1 VC VR VF Control power circuit operation

Select DC-DC step-up 0 0 0 1 1 0 0 1 DC1 DC0 Select the step-up of the internal
voltage converter

Select regulator resistor 0 0 0 0 1 0 0 R2 R1 R0 Select internal resistance ratio of
the regulator resistor

0 0 1 0 0 0 0 0 0 1Set electronic volume
register 0 0 ×´ ×´ EV5 EV4 EV3 EV2 EV1 EV0

2-byte instruction to specify the
Reference voltage

Select LCD bias 0 0 0 1 0 1 0 B2 B1 B0 Select LCD bias

SHL select 0 0 1 1 0 0 SHL ×´ ×´ ×´

COM bi-directional selection

SHL=0: normal direction

SHL=1: reverse direction

ADC select 0 0 1 0 1 0 0 0 0 ADC

SEG bi-directional selection

ADC=0: normal direction

ADC=1: reverse direction

Oscillator on start 0 0 1 0 1 0 1 0 1 1 Start the built-in oscillator

Set power save mode 0 0 1 0 1 0 1 0 0 P
P=0: normal mode

P=1: sleep mode

Release power save mode 0 0 1 1 1 0 0 0 0 1 Release power save mode

Reset 0 0 1 1 1 0 0 0 1 0 Initialize the internal functions

×´ ×´ 1 1 1 0 1 0 0 0
Set data direction &

display data length(DDL) ×´ ×´ D7 D6 D5 D4 D3 D2 D1 D0

2-byte instruction to specify the

number of data bytes.

(SPI Mode)

NOP 0 0 1 1 1 0 0 0 1 1 No operation

Test Instruction 0 0 1 1 1 1 ×´ ×´ ×´ ×´ Don't use this instruction.



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 17. Instruction Table (Continued)

Instruction RS RW DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 Description

Set FRC and PWM mode 0 0 1 0 0 1 0 FRC PWM1 PWM0

FRC(1:3FRC, 0:4FRC)

PWM1 PWM0

0     0     9PWM

0     1     9PWM

1     0    12PWM

1     1    15PWM

0 0 1 0 0 0 1 0 0 0Set white mode and

1st/2nd frame, set

pulse width 0 0 WB3 WB2 WB1 WB0 WA3 WA2 WA1 WA0

Set white mode and

1st/2nd frame

0 0 1 0 0 0 1 0 0 1Set white mode and

3rd/4th frame, set

pulse width
0 0 WD3 WD2 WD1 WD0 WC3 WC2 WC1 WC0

Set white mode and

3rd/4th frame

0 0 1 0 0 0 1 0 1 0Set light gray mode and

1st/2nd frame, set

pulse width
0 0 LB3 LB2 LB1 LB0 LA3 LA2 LA1 LA0

Set light gray mode and

1st/2nd frame

0 0 1 0 0 0 1 0 1 1Set light gray mode and

3rd/4th frame, set

pulse width
0 0 LD3 LD2 LD1 LD0 LC3 LC2 LC1 LC0

Set light gray mode and

3rd/4th frame

0 0 1 0 0 0 1 1 0 0Set dark gray mode and

1st/2nd frame, set

pulse width 0 0 DB3 DB2 DB1 DB0 DA3 DA2 DA1 DA0

Set dark gray mode and
1st/2nd frame

0 0 1 0 0 0 1 1 0 1Set dark gray mode and

3rd/4th frame, set

pulse width 0 0 DD3 DD2 DD1 DD0 DC3 DC2 DC1 DC0

Set dark gray mode and
3rd/4th frame

0 0 1 0 0 0 1 1 1 0Set black mode and

1st/2nd frame, set
pulse width 0 0 BB3 BB2 BB1 BB0 BA3 BA2 BA1 BA0

Set black mode and
1st/2nd frame

0 0 1 0 0 0 1 1 1 1Set black mode and

3rd/4th frame, set
pulse width 0 0 BD3 BD2 BD1 BD0 BC3 BC2 BC1 BC0

Set black mode and
3rd/4th frame


