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Precautions for light: Light has the effect of causing the electrons of semiconductor to move and may change the 
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environment in order to isolate the projection of light on any part of the chip, including top, bottom and the area 
around the chip. Follow the precautions below when using this product: 
1) During the design stage, it is necessary to notice and confirm the light sensitivity and preventive measures for 
using IC on substrate (PCB, Glass or Film) or product. 
2) Test and inspect the product under an environment free of light source penetration. 
3) Confirm that all surfaces around the IC will not be exposed to light source. 
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PAD ARRANGEMENT 

 
 

Figure 1 TLS8103 Pad arrangement diagram 
 

Table 1 TLS8103 Pad bump size and alignment key coordinates 
 

Size(um) Item Pad No. 
X(um) Y(um) 

Die Size  11400 760 
Die Thickness  400 (+/-25um) 

COM0~131, SEG0~395 26 
PAD0-116 70 

Pad Pitch 

Dummy1~Dummy8 52 
COM49~COM0 13.5 115 
PAD0~PAD116 50 52 
COM131~COM82 13.5 115 
Dummy1, Dummy2 39 115 
Dummy3, Dummy4 115 39 
COM81~COM66 115 13.5 
SEG99~SEG0 13.5 115 
SEG197~SEG100 13.5 115 
SEG295~SEG198 13.5 115 
SEG395~SEG296 13.5 115 
COM65~COM50 115 13.5 
Dummy5, Dummy6 115 39 

Bumped 

Pad Size 

Dummy7, Dummy8 39 115 
Bump Height  15 (+/- 3um) 

 Coordinate 
 X Y 

Alignment A 5007.43 173.80 
Alignment B -5355.00 -115.70 

 
Alignment Key 

Alignment C 5355.00 -115.70 
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PIN DESCRIPTION  

Table3  TLS8103 PIN function description table 
 

Name I/O Description No. of Pins
Power Supply Pins 

VCC Power 
Supply 

Power supply for internal logic power regulator. When use internal 
logic power regulator, VCC can be connected to 2.5V~3.3V; When 
use external logic power supply, VCC must be connected with a 
voltage supply > VDD. 
For a typical connection, when use internal logic power regulator, 
VCC can be connected together with VCI, and REG_OUT, VDD, 
are connected together; when use external logic power supply, VCC 
can be connected together with VCI. 

 

VDDIO Power 
Supply Power supply for digital I/O circuits. VDD<=VDDIO<=3.3V  

VDD Power 
Supply 

Power supply for digital logic and SRAM. It must be connected with 
a voltage supply 1.65V<VDD<1.95V  

VCI Power 
Supply Power supply for analog circuit.  

REG_OUT Power 
Supply 

Internal power Regulator output, when pin VDD_EN=H, REG_OUT 
output a 1.65V~1.95V voltage for VDD supply, please connect 
REG_OUT with an external capacitor for VDD supply stability; 
when pin VDD_EN=L, REG_OUT is high impedance, please leave 
REG_OUT floating. 

 

VDD_EN I 

When VDD_EN=H, internal power regulator is enabled and its 
status is controlled by internal register; when VDD_EN=L, internal 
power regulator is disabled, please provide external power supply 
for VDD. 

 

GND Power 
Supply Ground for digital logic, SRAM and internal power regulator circuit  

VSS Power 
Supply Ground for internal analog circuits.  

LCDVSS Power 
Supply Ground for internal LCD COM/SEG driving circuits.  

V0, 
XV0, 
Vm 

Power 
Supply 

 

Power supply pins for LCD COM driving circuits. V0 is the most 
positive voltage in TLS8103, and XV0 is the most negative voltage 
in TLS8103.  
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When the internal power circuit is active, the three voltage are 
generated as V0-Vm = Vm-XV0, and Vm = (1/N) x V0. N is the 
LCD bias. 

Please connect a capacitor between V0 and XV0 for their driving 
stability, and connect a capacitor between Vm and system ground for 
Vm driving stability. 

Vg Power 
Supply 

Power supply for LCD SEG driving circuit. When the internal power 
circuit is active, the Vg voltage are generated as Vg = 2 * Vm. 

Please connect a capacitor between Vg and system ground for Vg 
driving stability. 

 

 

VPP Power 
Supply 

MTP programming voltage supply. Left this pin open when normal 
function.  

MPU Interface I/O Pins 

D/C 
(SCK) 

I 

This pin is used to indicate that whether the data bus is data or 
command when parallel interface. 
D/C = “H”: D7 – D0 are data. 
D/C = “L”: D7 – D0 are command. 

It is also used as Serial Clock (SCK) when serial interface.  

1 

/RES I 
This is the reset pin. When this pin is set to “L”, the system registers 
are set to the initialized status. Refer to the descriptions of Reset 
Circuits. 

1 

/CS I 
These are the chip select pins. The chip is set to active when /CS= 
“L”. 1 

E 
(/RD)  I 

This pin is the enable indicator (6800 interface mode) or the read 
operation indicator (8080 interface mode). 

For 6800 series interface applications: 
This is the E pin. Setting E = “H” indicates a write/read operation. 

For 8080 series interface applications: 
This is the /RD pin. Setting /RD = “L” indicates the read operation 
and the data bus can be read by MPU. 

When using serial interface, this pin should be fixed to “H” or “L”. 

1 



                                                                             TLS8103 Datasheet  

 
Teralane Semiconductor, Inc             Confidential         Version 2.3  Aug.,2007        23 / 94 
 

R/W 
(/WR) I 

This pin is the read/write indicator (6800 interface mode) or write 
operation indicator (8080 interface mode).  

For 6800 series interface applications: 

This is the R/W pin. Setting R/W = “H” indicates a read operation 
(MPU can read data from the data bus) while setting R/W = “L” 
indicates the write. 

For 8080 series interface applications: 
This is the /WR pin. Setting /WR = “L” indicates the write 
operation. 

When use serial interface, this pin should be fixed to “H” or “L”. 

1 

D7, 
D6, 
D5, 
D4, 
D3, 
D2, 
D1, 
D0 

I/O 

When parallel interface, D7-D0 are the data bus for write and read 
operation; when serial interface, D0 and D1 are used as Serial Data 
bus and D/C Control Signals. 

1. In serial interface, D0 is used as SDA, the serial data bus signal. 

2. In 4-lines serial interface, D1 is used as command/data indicator 
signal (D/C). 

3. In serial interface, the unused pins of D7-D0 are in state of high 
impedance, should be connected with “H” or “L” or be floating.  

 

8 

Configuration Pins 

PS2, 
PS1, 
PS0 

I 

PS2 PS1 PS0 State 
L H L 3 wire-SPI MPU Interface 

L H H 4 wire-SPI MPU Interface 

H L L 6800-series 8 bits parallel MPU 
interface 

H H L 8080-series 8 bits parallel MPU 
interface 

These pins should be fixed to proper “H” or “L”. 

3 

CL I 

External clock source for test purpose. When CLS = H, TLS8103 
use internal clock oscillator, leave CL pin floating; when CLS = L, 
TLS8103 use external clock, connect CL to external clock source.  

Please be noted that CL only for test purpose, for normal LCM 
design, please connect CLS = H and leave CL floating or connect CL 
with “L”. 

1 

CLS I/O 

When CLS = H, TLS8103 use internal clock oscillator, leave CL pin 
floating; when CLS = L, TLS8103 use external clock, connect CL to 
external clock source. 

1 
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CSEL I 

 
CSEL = L, COM0~65 is in one side, COM66~131 is in the opposite 
side. 
 
And it can be set to ‘L’ only. 
 

1 

TE I 
Frame sync output for tear affection. Please leave it open when don’t 
use this function 1 

LCD Driver Pins 

SEG0 – 
SEG395  O 

LCD segment driver outputs. 
This display data and the M signal control the output voltage of 
segment driver. 

Segment driver output voltage Display 
data 

M 
(internal) Normal display Reverse display 

H H Vg VSS 
H L VSS Vg 
L H VSS Vg 
L L Vg VSS 
Sleep-in mode VSS VSS  

396 

COM0 – 
COM131 O 

LCD column driver outputs 
This internal scanning data and M signal control the output voltage 
of common driver. 

Common driver output voltage Display 
data 

M 
(internal) Normal display Reverse display 

H H XV0 
H L V0 
L H Vm 
L L Vm 

Power save mode VSS  

132 

Test Pins 

T1- T8 I/O Test pins, should be left open. 8 

GITOL/ 
GITOR I/O 

GITOL should be connected with GITOR by ITO which run a ring 
on LCM glass. The TLS8103 can use these two pins and the ITO 
ring to improve ESD capability. Please leave these two pins open 
when don’t use this function. 

2 
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BLOCK DIAGRAM 

 
 

Figure 2 TLS8103 block Diagram 
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(1) 8-bit serial interface (4-line) 
When entering data (parameters): D/C= HIGH at the rising edge of the 8th SCK. 
 

 
When entering command: D/C= LOW at the rising edge of the 8th SCK 
 

 
 
When entering reading command: 
 
 

 
 

Figure3 4 lines 8 bits serial interface 
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8-bit and 9-bit Serial Interface Data Color Coding 
 
8-bit serial interface (4-line) 
 
(1) R 3-bit, G 3-bit, B 2-bit, 256 colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per byte. 
 
 

 
Figure5 8 bits serial interface 256 colors data format 

 
 
(2) R 4-bit, G 4-bit, B 4-bit, 4,096 colors — Type A 
 
There are 2 pixel ( 1 pixel = 3 sub-pixels ) per 3 byte. 
 
 

 
  Figure6 8 bits serial interface 4096 colors data format TYPE A 
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(3) R 4-bit, G 4-bit, B 4-bit, 4,096 colors — Type B 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 2 bytes. 
 
 

 
Figure7 8 bits serial interface 4096 colors data format TYPE B 

 
(4) R 5-bit, G 6-bit, B 5-bit, 65,536 colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 2 byte. 
 
 
 

 
Figure8 8 bits serial interface 65K colors data format 
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(5) R 6-bit, G 6-bit, B 6-bit, 262K colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 3 byte. 
 

 
Figure9 8 bits serial interface 262K colors data format 

 
(6) R 8-bit, G 8-bit, B 8-bit, 16M colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 3 byte. 
 

 
Figure10 8 bits serial interface 16M colors data format 
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9-bit serial interface (3-line) 
 
(1) R 3-bit, G 3-bit, B 2-bit, 256 colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per byte. 
 
 

 
Figure11 9 bits serial interface 256 colors data format 

 
 
(2) R 4-bit, G 4-bit, B 4-bit, 4,096 colors – Type A 
 
There are 2 pixel (1 pixel = 3 sub-pixels ) per 3 byte. 
 
 

 
Figure12 9 bits serial interface 4096 colors data format TYPE A 
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(3) R 4-bit, G 4-bit, B 4-bit, 4,096 colors – Type B 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 2 bytes. 
 
 

 
Figure13 9 bits serial interface 4096 colors data format TYPE B 

 
 
(4) R 5-bit, G 6-bit, B 5-bit, 65,536 colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 2 byte. 
 
 

 
Figure14 9 bits serial interface 65K colors data format 
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(5) R 6-bit, G 6-bit, B 6-bit, 262K colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 3 byte. 
 
 

 
Figure15 9 bits serial interface 262K colors data format 

 
 
(6) R 8-bit, G 8-bit, B 8-bit, 16M colors 
 
There is 1 pixel (1 pixel = 3 sub-pixels ) per 3 byte. 
 
 

 
Figure16 9 bits serial interface 16M colors data format 

 
 
 
 
 
 
 
 
 
 



                                                                             TLS8103 Datasheet  

 
Teralane Semiconductor, Inc             Confidential         Version 2.3  Aug.,2007        36 / 94 
 

ACCESS TO DDRAM AND INTERNAL REGISTERS 
 
TLS8103 realizes high-speed data transfer because the access from MPU is a sort of pipeline processing done via 
the bus holder attached to the internal, requiring the cycle time alone without needing the wait time. 
For example, when MPU writes data to the DDRAM, the data is once held by the bus holder and then written to 
the DDRAM before the succeeding write cycle is started. When MPU reads data from the DDRAM, the first read 
cycle is dummy and the bus holder holds the data read in the dummy cycle, and then it read from the bus holder to 
the system bus in the succeeding read cycle. 
 

 
 

 
 

Figure17 Parallel interface pipeline data access 
 
 
 
DISPLAY DATA RAM (DDRAM) 
 
DDRAM 
 
It is 132 X 132 X 16 bits capacity RAM prepared for storing dot data. Refer to the following memory map for the 
RAM configuration. 
 
You can change position of R and B with MADCTR command. 
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Address Control 
 
The address counter sets the addresses of the display data RAM for writing. Data is written into the pixel RAM 
matrix of TLS8103. The data for one pixel or two pixels is collected (RGB 565 bit), according to the data formats. 
As soon as this pixel-data information is complete, the “Write access” is activated on the RAM. The locations of 
RAM are addressed by the address pointers. The address ranges are X=0 to X=131 (83h) and Y=0 to Y=131 (83h). 
Addresses outside these ranges are not allowed. Before writing to the RAM, a window must be defined into which 
will be written. The window is programmable via the command registers. XS, YS designating the start address and 
XE, YE designating the end address. For example the whole display contents will be written, the window is 
defined by the following values: XS=0 (0h) YS=0 (0h) and XE=131 (83h), YE=131 (83h). 
In vertical addressing mode (MV=1), the Y-address increments after each byte, after the last Y-address (Y=YE), Y 
wraps around to YS and X increments to address the next column. In horizontal addressing mode (MV=0), the 
X-address increments after each byte, after the last X-address (X=XE), X wraps around to XS and Y increments to 
address the next row. After the every last address (X=XE and Y=YE), the address pointers wrap around to address 
(X=XS and Y=YS). For flexibility in handling a wide variety of display architectures, the commands “CASET, 
RASET” and “MADCTR”, define flags MX and MY, which allows mirroring of the X-address and Y-address. All 
combinations of flags are allowed.  
 
For each image condition, the controls for the column and row counters apply as below: 
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I/O Buffer Circuit 
 
It is the bi-directional buffer used when MPU reads or writes the DDRAM. Since MPU’s read or write of DDRAM 
is performed independently from data output to the display data latch circuit, asynchronous access to the DDRAM 
when the LCD is turned on does not cause troubles such as flicking of the display images. 
 
 
Scroll Address Circuit 
 
The circuit associates lines on DDRAM with COM output. TLS8103 processes signals for the liquid crystal 
display on 1-line basis. Thus, when specifying a specific area in the area scroll display or partial display, you must 
designate it in line. 
 
 
Display data Latch Circuit 
 
This circuit is used to temporarily hold display data to be output from the DDRAM to the SEG decoder circuit. 
Since display normal/inverse and display on/off commands are used to control data in the latch circuit alone, they 
do not modify data in the DDRAM. 
 
 
Normal Display On or Partial Mode On, Vertical Scroll Off 
 
In this mode, contents of the frame memory within an area where column address is 00h to 83h and row address is 
00h to 83h is displayed. To display a dot on leftmost top corner, store the dot data at (column address, row address) 
= (0,0). 
 
Example1)  Normal Display On 
 

 
 
 
 
Example2) Partial Display On: PSL[6:0] = 04h, PEL[6:0] = 80h 
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Vertical Scroll/Rolling Scroll 
 
Rolling Scroll 
 

There is just one types of vertical scrolling, which are determined by the commands “Vertical Scrolling 
Definition” (33h) and “Vertical Scrolling Start Address” (37h). 

 

 
 
 
 
When Vertical Scrolling Definition Parameters (TFA+VSA+BFA) =132. In this case, ‘rolling’ scrolling is applied 
as shown below. All the memory contents will be used. 
 
 
Example)  

Panel size=132 x 132, TFA =3, VSA=127, BFA=2, SSA=4: Rolling Scroll 
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Vertical Scroll Example 
 
There are 2 types of vertical scrolling, which are determined by the commands “ Vertical Scrolling Definition” 
(33h) and Vertical Scrolling Start Address” (37h). 
 
Case 1: TFA + VSA + BFA<130 
N/A. Do not set TFA + VSA + BFA<130. In that case, unexpected picture will be shown. 
 
Case 2: TFA + VSA + BFA=130 (Rolling Scrolling) 
 
 
 
 
Example1) TFA=0, VSA=130, BFA=0 and VSCSAD=40. 
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Case3: TFA + VSA + BFA =132 (Scrolling with 2line buffer) 
 
Example)   TFA=20, VSA=82, BFA=30 and VSCSAD=60. 
 
 

 
 
 
Tearing Effect Output Line 
 
The Tearing Effect output line supplies to the MPU a Panel synchronization signal. This signal can be enabled or 
disabled by the Tearing Effect Line Off & On commands. The signal can be used by the MPU to synchronize 
Frame Memory Writing when displaying video images. 
 
Tearing Effect Line Modes 
 
Mode 1, the Tearing Effect Output signal consists of V-Sync (Tvhd) information only before Super-frame’s start 
(only during every 4th frame and every 4th field). 
 
tvdh = The LCD display is updating the end (4th frame) of the previous Super-frame from the Frame memory 
tvdl = The LCD display is updated 1st, 2nd and 3rd frames (It is possible that the begin of the 4th frame is also 
included for this timing) from the Frame Memory. 
 
Mode 2, the Tearing Effect Output signal consists of only H-Sync (1 frame) information, there is one high pulse 
and 1 low pulse during every frame. 
 
thdh = The LCD display is updated the end of the frame field from the Frame Memory. 
thdl = The LCD display is updated the begin of the frame field from the Frame Memory. 
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Note: During Sleep In Mode, the Tearing Effect Output Pin is active Low. 
 
 
Tearing Effect Line Timing 
 
The Tearing Effect signal is described below: 
 

 
Figure18 Tear affection timing diagram 

 
 
AC characteristics of Tearing Effect Signal 
 
Idle Mode Off (Frame Rate = 100Hz) 
 

Symbol Parameter Min Max unit description 

VDLt  Vertical Timing Low Duration 37.5  ms 

VDHt  Vertical Timing High Duration 2.5  ms 
Mode1 

HDLt  Horizontal Timing Low Duration 7.5  ms 

HDHt  Horizontal Timing High Duration 2.5  ms Mode2 

 
 
NOTE: The timings in Table 5.2.5 apply when MADCTL B4=0 and B4=1 . The signal’s rise and fall times (tf, tr) 
are stipulated to be equal to or less than 15ns. 
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Oscillation circuit 
 
This is on-chip oscillator without external resistor. When the internal oscillator is used, CLS must connect to VDD; 
when the external oscillator is used, CL could be input pin. This oscillator signal is used in the voltage converter 
and display timing generation circuit. 
 
Display Timing Generator Circuit 
 
This circuit generates some signals to be used for displaying LCD. The display clock CL (internal), which is 
generated by oscillation clock, generates the clock for the line counter and the signal for the display data latch. The 
line address of on-chip RAM is generated in synchronization with the display clock and the display data latch 
circuit latches the 132-bits display data in synchronization with the display clock. The display data, which is read 
to the LCD driver, is completely independent of the access to the display data RAM from the microprocessor. The 
display clock generates an LCD AC signal (M), which enables the LCD driver to make an AC drive waveform, 
and also generates an internal common timing signal and start signal to the common driver. The frame signal or the 
line signal changes the M by setting internal instruction.  
 
 
Power Levels 
 
6 level modes are defined they are in order of Maximum Power consumption to Minimum Power Consumption: 
 
1. Normal Mode On (full display), Idle Mode Off, Sleep Out: 
 
In this mode, the display is able to show maximum 65K colors. 
 
2. Partial Mode On, Idle Mode Off, Sleep Out: 
 
In this mode part of the display is used with maximum 65K colors. 
 
3. Normal Mode On (full display), Idle Mode On, Sleep Out: 
 
In this mode, the full display area is used but with 8 colors. 
 
4. Partial Mode On, Idle Mode On, Sleep Out: 
 
In this mode, part of the display is used but with 8 colors. 
 
5. Sleep In Mode: 
 
In this mode, the DC-DC converter, internal oscillator and panel driver circuit are stopped. Only the MCU 
interface and memory works with Digital VDD power supply. Contents of the memory are safe. 
 
6. Power Off Mode: 
 
In this mode, both Analog and Digital power supplies are removed. 
 
Note: Transition between modes 1-5 is controllable by MCU commands. Mode 6 is entered only when both 
Power supplies are removed. 
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POWER FLOW CHART FOR DIFFERENT POWER MODES 
 

 
Figure19 TLS8103 Power modes 

 
 
Note 1:  There is not any abnormal visual effect when there is changing from one power mode to another power 

mode. 
2:  There is not any limitation, which is not specified by this spec, when there is changing from one power 

mode to another power mode. 
 
 
 
Liquid Crystal Driver Power Circuit 
 
The Power Supply circuits generate the voltage levels necessary to drive liquid crystal driver circuits with low 
power consumption and the fewest components. There are voltage converter circuits, voltage regulator circuits, and 
voltage follower circuits. They are controlled by power control instruction. For details, refers to "Instruction 
Description". Figure3 shows the referenced combinations in using Power Supply circuits. 
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COMMAND TABLE 

Hex command D/
C 

RD WR D7 D6 D5 D4 D3 D2 D1 D0 Function Ref

(00H) NOP 0 1 0 0 0 0 0 0 0 0 0 No operation 1 
(01H) SWRESET 0 1 0 0 0 0 0 0 0 0 1 Software reset 2 
(04H) RDDID 0 1 0 0 0 0 0 0 1 0 0 Read display ID 

1 0 1 - - - - - - - - Dummy read 
1 0 1 ID

17 
ID
16

ID
15

ID
14

ID
13

ID
12

ID
11

ID
10

ID1 read (D23-D16) 

1 0 1 ID 
27 

ID
26

ID
25

ID
24

ID
23

ID
22

ID
21

ID
20

ID2 read (D15-D8) 

 

1 0 1 ID
37 

ID
36

ID
35

ID
34

ID
33

ID
32

ID
31

ID
30

ID3 read (D7-D0) 

3 

(09H) RDDST 0 1 0 0 0 0 0 1 0 0 1 Read display status 
1 0 1 - - - - - - - - Dummy read  
1 0 1 ST

31 
ST
30

ST
29

ST
28

ST
27

ST
26

ST
25

ST
24

(D31-D24) 

1 0 1 ST
23 

ST
22

ST
21

ST
20

ST
19

ST
18

ST
17

ST
16

(D23-D16) 

1 0 1 ST
15 

ST
14

ST
13

ST
12

ST
11

ST
10

ST
9 

ST
8 

(D15-D8) 

 

1 0 1 ST
7 

ST
6 

ST
5 

ST
4 

ST
3 

ST
2 

ST
1 

ST
0 

(D7-D0) 

4 

(0AH) RDDPM 0 1 0 0 0 0 0 1 0 1 0 Read display power 
mode 

1 0 1 - - - - - - - - Dummy read  
1 0 1 D7 D6 D5 D4 D3 D2 0 0  

5 

(0BH) RDDMADCTR 0 1 0 0 0 0 0 1 0 1 1 Read display MADCTR
1 0 1 - - - - - - - - Dummy read  

1 0 1 D7 D6 D5 D4 D3 0 0 0  

6 

(0CH) RDDCOLMOD 0 1 0 0 0 0 0 1 1 0 0 Read display pixel 
format 

1 0 1 - - - - - - - - Dummy read  

1 0 1 0 0 0 0 0 D2 D1 D0  

7 

(0DH) RDDIM 0 1 0 0 0 0 0 1 1 0 1 Read display image 
mode 

1 0 1 - - - - - - - - Dummy read  
1 0 1 D7 0 D5 D4 D3 0 0 0  

8 

(0EH) RDDSM 0 1 0 0 0 0 0 1 1 1 0 Read display signal 
mode 

1 0 1 - - - - - - - - Dummy read  
1 0 1 D7 D6 0 0 0 0 0 0  

9 

(10H) SLPIN 0 1 0 0 0 0 1 0 0 0 0 Sleep in 10 
(11H) SLPOUT 0 1 0 0 0 0 1 0 0 0 1 Sleep out 11 
(12H) PTLON 0 1 0 0 0 0 1 0 0 1 0 Partial mode on 12 
(13H) NORON 0 1 0 0 0 0 1 0 0 1 1 Partial off  13 
(20H) INVOFF 0 1 0 0 0 1 0 0 0 0 0 Display inversion off 14 
(21H) INVON 0 1 0 0 0 1 0 0 0 0 1 Display inversion on 15 
(22H) APOFF 0 1 0 0 0 1 0 0 0 1 0 All pixel off  16 
(23H) APON 0 1 0 0 0 1 0 0 0 1 1 All pixel on  17 
(25H) WRCNTR 0 1 0 0 0 1 0 0 1 0 1 Write contrast 
 1 1 0 0 EV

6 
EV
5 

EV
4 

EV
3 

EV
2 

EV
1 

EV
0 

EV=0 to 127 
18 

(28H) DISPOFF 0 1 0 0 0 1 0 1 0 0 0 Display off 19 
(29H) DISPON 0 1 0 0 0 1 0 1 0 0 1 Display on 20 
(2AH) CASET 0 1 0 0 0 1 0 1 0 1 0 Column address set 

1 1 0 0 XS
6 

XS
5 

XS
4 

XS
3 

XS
2 

XS
1 

XS
0 

Column start address 
(0 to 131) 

 

1 1 0 0 XE
6 

XE
5 

XE
4 

XE
3 

XE
2 

XE
1 

XE
0 

Column end address  
(0 to 131) 

21 

(2BH) RASET 0 1 0 0 0 1 0 1 0 1 1 Row address set 22 
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(B0H) DUTYSET 0 1 0 1 0 1 1 0 0 0 0 Display duty setting 

 1 1 0 DU
7 

DU
6 

DU
5 

DU
4 

DU
3 

DU
2 

DU
1 

DU
0 

 
38 

(B1H) FIRSTCOM 0 1 0 1 0 1 1 0 0 0 1 First com. page address
 1 1 0 F7 F6 F5 F4 F3 F2 F1 F0  

39 

(B3H) OSCDIV 0 1 0 1 0 1 1 0 0 1 1 FOSC divider 
 1 1 0 - - - - - - CL

D1
CL
D0

 
40 

(B5H) NLINVSET 0 1 0 1 0 1 1 0 1 0 1 N-line control 
 1 1 0 M N6 N5 N4 N3 N2 N1 N0  

41 

(B7H) COMSCANDIR 0 1 0 1 0 1 1 0 1 1 1 Com/Seg scan direction 
 1 1 0 S

M
Y 

S
M
X

SI
N
V

- SB
GR

- CS
D1

CS
D0

 
42 

(B8H) RMWIN 0 1 0 1 0 1 1 1 0 0 0 Read modify in 43 
(B9H) RMWOUT 0 1 0 1 0 1 1 1 0 0 1 Read modify out 44 
(C0H) VOPSET 0 1 0 1 1 0 0 0 0 0 0 Vop setting 

1 1 0 VO
P7 

VO
P6 

VO
P5 

VO
P4 

VO
P3 

VO
P2 

VO
P1 

VO
P0 

  

1 1 0 - - - - - - - VO
P8 

 

45 

(C1H) VOPOFSETINC 0 1 0 1 1 0 0 0 0 0 1 +40mv/step 46 
(C2H) VOPOFSETDEC 0 1 0 1 1 0 0 0 0 1 0 -40mv/step 47 
(C3H) BIASSEL 0 1 0 1 1 0 0 0 0 1 1 Bias selection 

 1 1 0 - - - - - BI
AS
2 

BI
AS
1 

BI
AS
0 

 
48 

(C4H) BSTBMPXSEL 0 1 0 1 1 0 0 0 1 0 0 Booster setting 
 1 1 0 - - - - - BS

T2
BS
T1

BS
T0

 
49 

(C5H) BSTEFFSEL 0 1 0 1 1 0 0 0 1 0 1 Booster efficiency 
selection 

 1 1 0 - - - - - - BF
T1

BF
T0

 

50 

(C7H) VOPOFFSET 0 1 0 1 1 0 0 0 1 1 1 Vop offset fuse bit 
adjust 

 1 1 0 VO 
S7 

VO
S6 

VO
S5 

VO
S4 

VO
S3 

VO
S2 

VO
S1 

VO
S0 

 

51 

(D7H) MTPERS 0 1 0 1 1 0 1 0 1 1 1 MTP erase control 52 
 1 1 0 - - ER

S 
0 0 0 0 0   

(E0H) MTPPROG 0 1 0 1 1 1 0 0 0 0 0 MTP program control 53 
(E1H) MTPPROGE 0 1 0 1 1 1 0 0 0 0 1 MTP program end 54 
(E2H) MTPPROGS 0 1 0 1 1 1 0 0 0 1 0 MTP program start 55 
(E4H) MTPPROGA 0 1 0 1 1 1 0 0 0 1 0 MTP program address 

 1 1 0 - - - - - - 0 0 Always “00” 
56 

(F0H) FRMSEL 0 1 0 1 1 1 1 0 0 0 0 Frame Freq. in Temp. 
range A, B, C and D 

1 1 0 - - - FA
4 

FA
3 

FA
2 

FA
1 

-  

1 1 0 - - - FB
4 

FB
3 

FB
2 

FB
1 

-  

1 1 0 - - - FC
4 

FC
3 

FC
2 

FC
1 

-  

 

1 1 0 - - - FD
4 

FD
3 

FD
2 

FD
1 

-  

57 

(F2H) TMPRNG 0 1 0 1 1 1 1 0 0 1 0 Delimitation point of 
Temp. ranges of A, B, C 

1 1 0 - TA
6 

TA
5 

TA
4 

TA
3 

TA
2 

TA
1 

TA
0 

 

1 1 0 - TB
6 

TB
5 

TB
4 

TB
3 

TB
2 

TB
1 

TB
0 

 

 

1 1 0 - TC
6 

TC
5 

TC
4 

TC
3 

TC
2 

TC
1 

TC
0 

 

58 

(F3H) TMPHYS 0 1 0 1 1 1 1 0 0 1 1 Hysteretic value set 
 1 1 0     TH

3 
TH
2 

TH
1 

TH
0 

 
59 
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COMMAND DESCRIPTION 

1. NOP (00H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
NOP 0 1 0 0 0 0 0 0 0 0 0 00H 
parameter No parameter 
description This command is an empty command. It does not have effect on the display module. 

However it can be used to terminate RAM data write or read as described in RAMWR 
(Memory Write) or RAMRD (Memory Read) and parameter write command. 

restriction - 
Status Default value 
Power on sequence N/A 
S/W reset N/A 

default 

H/W reset N/A 
   
2. SWRESET : Software Reset (01H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
SWRESET 0 1 0 0 0 0 0 0 0 0 1 01H 
parameter No parameter 
description When the Software Reset command is written, it causes a software reset. It resets the 

commands and parameter to their S/W Reset default values and all segment & common 
output are set to Vm (display off: blank display).  
Note: the Frame Memory contents are not affected by this command.  

restriction It will be necessary to wait 5msec before sending new command following software 
reset. The display module loads all display suppliers’ factory default values to the 
registers during 5msec. If Software Reset is applied during Sleep out mode, it will be 
necessary to wait 120msec before sending Sleep Out command. 
status Default value 
Power on sequence N/A 
S/W reset N/A 

default 

H/W reset N/A 
 
3. RDDID : Read Display ID (04H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDDID 0 1 0 0 0 0 0 0 1 0 0 04H 
Dummy read  1 0 1 - - - - - - - - 
2nd parameter  1 0 1 ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 
3rd parameter 1 0 1 1 ID26 ID25 ID24 ID23 ID22 ID21 ID20 
4th parameter 1 0 1 ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 

 

description This read byte returns 24-bit display identification information. 
The 1st parameter is dummy data; 
The 2nd parameter (ID17-ID10): LCD module’s manufacturer ID; 
The 3rd parameter (ID26-ID20): LCD module/driver version ID; 
The 4th parameter (ID37-ID30): LCD module/driver ID. 

restriction - 
Default value status 

ID1 ID2 ID3 
Power on sequence 55H 80H 00H 
S/W reset 55H 80H 00H 

default 

H/W reset 55H 80H 00H 
NOTE: “-“ don’t care 
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4. RDDST : Read Display Status (09H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDDST 0 1 0 0 0 0 0 1 0 0 1 09H 
Dummy read  1 0 1 - - - - - - - - 
2nd parameter  1 0 1 ST31 ST30 ST29 ST28 ST27 ST26 ST25 ST24 
3rd parameter 1 0 1 ST23 ST22 ST21 ST20 ST19 ST18 ST17 ST16 
4th parameter 1 0 1 ST15 ST14 ST13 ST12 ST11 ST10 ST9 ST8 
5th parameter 1 0 1 ST7 ST6 ST5 ST4 ST3 ST2 ST1 ST0 

 

description This command indicates the current status of the display as described in the table 
below: 

Bit Description Value 
ST31 Booster Voltage Status “1”=Booster on, “0”=Booster Off 
ST30 Row Address Order “1”=Decrement, “0”=Increment 
ST29 Column Address Order “1”=Decrement, “0”=Increment 
ST28 Row/Column Order (MV) “1”=Row/Column exchange (MV=1) 

“0”=Normal (MV=0) 
ST27 Scan Address Order “1”=Decrement, “0”=Increment 
ST26 RGB/BGR Order “1”=BGR, “0”=RGB 
ST25 Not Used “0” 
ST24 Not Used “0” 
ST23 Not Used “0” 
ST22
ST21
ST20

Interface Color Pixel Format 
Definition 

“010” = 8-bit/pixel 
“011” = 12-bit/pixel type A 
“101” = 16-bit/pixel 
“110” = 12-bit/pixel type B 

ST19 Idle Mode On/Off “1” = On, “0’ = Off 
ST18 Partial Mode On/Off “1” = On, “0’ = Off 
ST17 Sleep In/Out “1” = In, “0” = Out 
ST16 Display Normal Mode On/Off “1”=Partial Display, “0”=Normal display
ST15 Vertical Scrolling Status “1” = Scroll On, ‘0” = Scroll Off 
ST14 Not Used “0” 
ST13 Inversion Status “1” = On, “0” = Off 
ST12 All Pixel On “1” = Mode On, “0” = Mode Off 
ST11 All Pixel Off  “1” = Mode On, “0” = Mode Off 
ST10 Display On/Off “1” = On, “0” = Off 
ST9 Tearing Effect Line On/Off “1” = On, “0” = Off 
ST8 Not Used “0” 
ST7 Not Used “0” 
ST6 Not Used “0” 
ST5 Tearing Effect Line Mode “0” = Mode 1, “1” = Mode 2 
ST4 Not Used “0” 
ST3 Not Used “0” 
ST2 Not Used “0” 
ST1 Not Used “0” 
ST0 Not Used “0”  

restriction - 
status Default value 
Power on sequence 0000_0000_0101_0001_0000_0000_0000
S/W reset 0xxx_xx00_0xxx_0001_0000_0000_0000

default 

H/W reset 0000_0000_0101_0001_0000_0000_0000
 
NOTE: “-“ don’t care 
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5. RDDPM : Read Display Power mode (0AH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDDPM 0 1 0 0 0 0 0 1 0 1 0 0AH 
Dummy read  1 0 1 - - - - - - - - 
2nd parameter  1 0 1 D7 D6 D5 D4 D3 D2 0 0 

 

description This command indicates the current status of the display as described in the table 
below: 

Bit Description Value 
D7 Booster Voltage Status “1”=Booster On, “0”=Booster Off 
D6 Idle Mode On/Off “1”=Idle Mode On, “0”=Idle Mode Off 
D5 Partial Mode On/Off “1”= Partial Mode On, “0”=Partial Mode Off
D4 Sleep In/Out “1”=Sleep Out, “0”=Sleep In 
D3 Display Normal Mode 

On/Off 
“1”=Normal Display, “0”=Partial Display 

D2 Display On/Off “1”=Display On, “0”=Display Off  
restriction - 

status Default value (D[7:2]) 
Power on sequence 08H 
S/W reset 08H 

default 

H/W reset 08H 
 
NOTE: “-“ don’t care 
 
6. RDDMDCTR : Read Display MADCTR (0BH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDDMADCTR 0 1 0 0 0 0 0 1 0 1 1 0BH 
Dummy read  1 0 1 - - - - - - - - 
2nd parameter  1 0 1 D7 D6 D5 D4 D3 0 0 0 

 

description This command indicates the current status of the display as described in the table 
below: 

Bit Description Value 
D7 Row Address Order “1”=Decrement, “0”=Increment 
D6 Column Address Order “1”=Decrement, “0”=Increment 
D5 Row/Column Order (MV) “1”=Row/Column exchange (MV=1) 

“0”=Normal (MV=0) 
D4 Scan Address Order “1”=Decrement, “0”=Increment 
D3 RGB/BGR Order “1”=BGR, “0”=RGB  

restriction - 
Status Default value (D[7:3]) 
Power on sequence 00H 
S/W reset Not Change 

default 

H/W reset 00H 
 
NOTE: “-“ don’t care 
 
7. RDDCOLMOD : Read Display Pixel Format (0CH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDDCOLMOD 0 1 0 0 0 0 0 1 1 0 0 0CH 
Dummy read  1 0 1 - - - - - - - - 
2nd parameter  1 0 1 0 0 0 0 0 D2 D1 D0 

 

description This command indicates the current status of the display as described in the table 
below: 

Bit Description Value 
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D2 

D1 

D0 

Interface Color Pixel Format 
Definition 

“010” = 8-bit/pixel 
“011” = 12-bit/pixel type A 
“101” = 16-bit/pixel 
“110” = 12-bit/pixel type B 

 
restriction - 

status Default value 
Power on sequence 16-bit/pixel 
S/W reset Not Change 

default 

H/W reset 16-bit/pixel 
 
NOTE: “-“ don’t care 
 
8. RDDIM : Read Display Image Mode (0DH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDDIM 0 1 0 0 0 0 0 1 1 0 1 0DH 
Dummy read  1 0 1 - - - - - - - - 
2nd parameter  1 0 1 D7 0 D5 D4 D3 0 0 0 

 

description This command indicates the current status of the display as described in the table 
below: 

Bit Description Value 
D7 Vertical Scrolling Status “1” = Scroll On, ‘0” = Scroll Off 
D5 Inversion Status “1” = On, “0” = Off 
D4 All Pixel On “1” = Mode On, “0” = Mode Off 
D3 All Pixel Off  “1” = Mode On, “0” = Mode Off  

restriction - 
status Default value 
Power on sequence 00H 
S/W reset 00H 

default 

H/W reset 00H 
 
NOTE: “-“ don’t care 
 
9. RDDSM : Read Display Signal Mode (0EH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDDSM 0 1 0 0 0 0 0 1 1 1 0 0EH 
Dummy read  1 0 1 - - - - - - - - 
2nd parameter  1 0 1 D7 D6 0 0 0 0 0 0 

 

description This command indicates the current status of the display as described in the table 
below: 

Bit Description Value 
D7 Tearing Effect Line On/Off “1” = On, “0” = Off 
D6 Tearing Effect Line Mode “0” = Mode 1, “1” = Mode 2  

restriction - 
status Default value (D[7:6]) 
Power on sequence 00H 
S/W reset 00H 

default 

H/W reset 00H 
 
NOTE: “-“ don’t care 
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10. SLPIN: Sleep In (10H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
SLPIN 0 1 0 0 0 0 1 0 0 0 0 10H 
parameter No parameter 
description This command causes the LCD module to enter the minimum power consumption 

mode. In this mode the DC/DC converter is stopped, Internal display oscillator is 
stopped, and panel scanning is stopped. MCU interface and memory are still working 
and the memory keeps its contents. 

restriction This command has no effect when module is already in sleep in mode. Sleep In mode 
can only be exit by the Sleep Out command. 
It will be necessary to wait 5msec before sending next command. This is to allow time 
for the supply voltages and clock circuits to stabilize. 
It will be necessary to wait 120msec after sending Sleep Out command (when in Sleep 
In Mode) before Sleep In command can be sent.  
If internal VDD regulator is enable by PIN VDD_EN=H, when power on sequence or 
S/W reset or H/W reset, the chip is on the sleep in mode and the internal VDD 
regulator is work, and external MCU can access internal command register and SRAM 
freely; When the command SLPIN cause the chip into the sleep in mode, the internal 
VDD regulator is disable to reduce chip power consumption, and only internal 
command registers can be set but the SRAM access is unavailable. 
status Default value 
Power on sequence Sleep in mode 

S/W reset Sleep in mode 

default 

H/W reset Sleep in mode 
 
11. SLPOUT: Sleep Out (11H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
SLPOUT 0 1 0 0 0 0 1 0 0 0 1 11H 
parameter No parameter 
description This command turns off sleep mode. In this mode the DC/DC converter is enabled, 

internal display oscillator is started. In this mode internal VDD regulator is enable and 
MCU can access internal command registers and internal SRAM. 

restriction This command has no effect when module is already in sleep out mode. Sleep Out 
mode can only be exit by the Sleep In command. 
It will be necessary to wait 5msec before sending next command. This is to allow time 
for the supply voltages and clock circuits to stabilize. 
It will be necessary to wait 120msec after sending Sleep In command (when in Sleep 
Out Mode) before Sleep Out command can be sent.  
status Default value 
Power on sequence Sleep in mode 

S/W reset Sleep in mode 

default 

H/W reset Sleep in mode 
 
 
 
12. PTLON: Partial Display Mode On (12H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
PTLON 0 1 0 0 0 0 1 0 0 1 0 12H 
parameter No parameter 
description This command turns on Partial display mode. The Partial display mode window is 

described by the Partial Area command. 
Exit from PTLON by Partial Off command. 
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There is no abnormal visual effect during mode change between Partial Off – Partial 
On.  

restriction This command has no effect when Partial mode is active. 
status Default value 
Power on sequence Partial mode off 

S/W reset Partial mode off 

default 

H/W reset Partial mode off 
 
13. NORON: Partial Off (13H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
NORON 0 1 0 0 0 0 1 0 0 1 1 13H 
parameter No parameter 
description This command returns the display to normal mode, normal display mode on means 

Partial mode off, scroll mode off. 
Exit from NORON by the Partial mode on command (12H). 

restriction This command has no effect when Partial Off mode is active. 
status Default value 
Power on sequence Partial mode off 

S/W reset Partial mode off 

default 

H/W reset Partial mode off 
 
14. INVOFF: Display Inversion Off (20H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
INVOFF 0 1 0 0 0 1 0 0 0 0 0 20H 
parameter No parameter 
description This command is used to recover from display inversion mode. 

This command makes no change of contents of the frame memory. 
This command does not change any other status. 

restriction This command has no effect when module is already Inversion Off mode. 
status Default value 
Power on sequence Display Inversion Off 

S/W reset Display Inversion Off 

default 

H/W reset Display Inversion Off 
 
15. INVON: Display Inversion On (21H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
INVOFN 0 1 0 0 0 1 0 0 0 0 1 21H 
parameter No parameter 
description This command is used to enter into display inversion mode. 

This command makes no change of contents of the frame memory. 
This command does not change any other status. 
To exit from display inversion on, the display inversion off command should be 
written.   Example 
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Memory Display

 
 

restriction This command has no effect when module is already Inversion On mode. 
status Default value 
Power on sequence Display Inversion Off 

S/W reset Display Inversion Off 

default 

H/W reset Display Inversion Off 
 
16. APOFF: All Pixels Off (22H) (Only for test purpose) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
APOFF 0 1 0 0 0 1 0 0 0 1 0 22H 
parameter No parameter 
description This command is only used for test purpose. 

   Example 

Memory Display

 
 

restriction This command has no effect when module is already All Pixels Off mode. 
status Default value 
Power on sequence All Pixels Off mode disable 

S/W reset All Pixels Off mode disable 

default 

H/W reset All Pixels Off mode disable 
 
17. APON: All Pixels On (23H) (Only for test purpose) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
APON 0 1 0 0 0 1 0 0 0 1 1 23H 
parameter No parameter 
description This command is only used for test purpose. 

   Example 
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Memory Display

 
 

restriction This command has no effect when module is already All Pixels On mode. 
status Default value 
Power on sequence All Pixels On mode disable 

S/W reset All Pixels On mode disable 

default 

H/W reset All Pixels On mode disable 
 
 
18. WRCNTR: Write Contrast (25H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
WRCNTR 0 1 0 0 0 1 0 0 1 0 1 25H 
Parameter 1 1 0 0 EV6 EV5 EV4 EV3 EV2 EV1 EV0 - 
description This command is used to fine turning the contrast of the display. Parameter range is 

00H-7FH. The contrast is not liner but the contrast adjustment is liner. Luminance is 
increasing from 00H to 7FH. 00H is presenting dark end and 7FH is presenting bright 
end. 

restriction - 
status Default value 
Power on sequence 3FH 

S/W reset 3FH 

default 

H/W reset 3FH 
 
19. DISPOFF: Display Off (28H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
DISPOFF 0 1 0 0 0 1 0 1 0 0 0 28H 
Parameter No parameter 
description This command is used to enter into DISPLAY OFF mode. In this mode, the output 

from Frame Memory disables and blank page inserted. 
This command makes no change of contents of frame memory. 
This command does not change any other status. 
Exit from this command by Display On. 
     Example 

Memory Display

 
 

restriction - 
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status Default value 
Power on sequence Display Off 

S/W reset Display Off 

default 

H/W reset Display Off 
 
 
 
20. DISPON: Display On (29H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
DISPON 0 1 0 0 0 1 0 1 0 0 1 29H 
Parameter No parameter 
description Turn on the display screen according to the current display data RAM content and the 

display timing and setting.  
This command is used to recover from DISPLAY OFF mode. Output from the frame 
memory is enabled. 
This command makes no change of contents of frame memory. 
This command does not change any other status. 

Example 
 

Memory Display

 
 

restriction This command has no effect when module is already in Display On mode. 
Status Default value 
Power on sequence Display Off 

S/W reset Display Off 

default 

H/W reset Display Off 
 
21. CASET: Column Address Set (2AH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
CASET 0 1 0 0 0 1 0 1 0 1 0 2AH 
1st Parameter 1 1 0 XS7 XS6 XS5 XS4 XS3 XS2 XS1 XS0 
2nd Parameter 1 1 0 XE7 XE6 XE5 XE4 XE3 XE2 XE1 XE0 

 

description This command is used to define area of frame memory where MCU can access. 
This command makes no change on the other drive status. 
The value of XS[7:0] and XE[7:0] are referred when RAMWR command comes. 
Each value represents one column line in the Frame Memory.   

restriction XS[7:0] always must be equal to less than XE[7:0] 
When XS[7:0] or XE[7:0] is greater than 83H (when MV=0) or 83H (when 
MV=1),data of out of range will be ignored. 
Parameter range: 0 <= XS[7:0] <= XE[7:0] <= 131 

Default value Status 
XS[7:0] XE[7:0] 

Power on sequence 00H 83H 

S/W reset 00H 83H 

default 

H/W reset 00H 83H 
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R input (3bits) 
256 colors 
8 bit/pixel mode 

R input (4bits) 
4096 colors 
12 bit/pixel mode 

R output (5bits) 
65,536 colors 
16 bit/pixel mode 

RGBSET 
Parameter 

000 0000 R004 R003 R002 R001 R000 1 
001 0001 R014 R013 R012 R011 R010 2 
010 0010 R024 R023 R022 R021 R020 3 
011 0011 R034 R033 R032 R031 R030 4 
100 0100 R044 R043 R042 R041 R040 5 
101 0101 R054 R053 R052 R051 R050 6 
110 0110 R064 R063 R062 R061 R060 7 
111 0111 R074 R073 R072 R071 R070 8 
 1000 R084 R083 R082 R081 R080 9 
 1001 R094 R093 R092 R091 R090 10 
 1010 R104 R103 R102 R101 R100 11 
 1011 R114 R113 R112 R111 R110 12 
 1100 R124 R123 R122 R121 R120 13 
 1101 R134 R133 R132 R131 R130 14 
 1110 R144 R143 R142 R141 R140 15 
 1111 R154 R153 R152 R151 R150 16 
G input (3bits) 
256 colors 
8 bit/pixel mode 

G input (4bits) 
4096 colors 
12 bit/pixel mode 

G output (6bits) 
65,536 colors 
16 bit/pixel mode 

 

000 0000 G005G004 G003 G002 G001 G000 17 
001 0001 G015G014 G013 G012 G011 G010 18 
010 0010 G025G024 G023 G022 G021 G020 19 
011 0011 G035G034 G033 G032 G031 G030 20 
100 0100 G045G044 G043 G042 G041 G040 21 
101 0101 G055G054 G053 G052 G051 G050 22 
110 0110 G065G064 G063 G062 G061 G060 23 
111 0111 G075G074 G073 G072 G071 G070 24 
 1000 G085G084 G083 G082 G081 G080 25 
 1001 G095G094 G093 G092 G091 G090 26 
 1010 G105G104 G103 G102 G101 G100 27 
 1011 G115G114 G113 G112 G111 G110 28 
 1100 G125G124 G123 G122 G121 G120 29 
 1101 G135G134 G133 G132 G131 G130 30 
 1110 G145G144 G143 G142 G141 G140 31 
 1111 G155G154 G153 G152 G151 G150 32 
B input (3bits) 
256 colors 
8 bit/pixel mode 

B input (4bits) 
4096 colors 
12 bit/pixel mode 

B output (5bits) 
65,536 colors 
16 bit/pixel mode 

 

000 0000 B004 B003 B002 B001 B000 33 
001 0001 B014 B013 B012 B011 B010 34 
010 0010 B024 B023 B022 B021 B020 35 
011 0011 B034 B033 B032 B031 B030 36 
100 0100 B044 B043 B042 B041 B040 37 
101 0101 B054 B053 B052 B051 B050 38 
110 0110 B064 B063 B062 B061 B060 39 
111 0111 B074 B073 B072 B071 B070 40 
 1000 B084 B083 B082 B081 B080 41 
 1001 B094 B093 B092 B091 B090 42 
 1010 B104 B103 B102 B101 B100 43 
 1011 B114 B113 B112 B111 B110 44 
 1100 B124 B123 B122 B121 B120 45 
 1101 B134 B133 B132 B131 B130 46 
 1110 B144 B143 B142 B141 B140 47 
 1111 B154 B153 B152 B151 B150 48  
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restriction - 
Status Default value 

Power on sequence Random values 

S/W reset Not change 

default 

H/W reset Random values 
 
25. RAMRD: Memory Read (2EH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RAMRD 0 1 0 0 0 1 0 1 1 1 0 2EH 
1st parameter 1 0 1 D7 D6 D5 D4 D3 D2 D1 D0 
2nd parameter 1 0 1 D7 D6 D5 D4 D3 D2 D1 D0 
… 1 0 1 … … … … … … … … 
(N+1)th 
parameter 

1 0 1 D7 D6 D5 D4 D3 D2 D1 D0 

 

description This command is used to transfer data from frame memory to MCU. 
This command makes no change to the other driver status. 
When this command is accepted, the column register and the row register are reset to 
the start Column/Start Row address. 
Frame Read can be canceled by sending any other command. 

restriction In all color modes, the Frame Read is always 16bit so there is no restriction on length 
of parameter. 
Note: Memory Read is only possible via the Parallel Interface. 
Status Default value 

Power on sequence Contents of memory is set randomly 

S/W reset Contents of memory is remained 

default 

H/W reset Contents of memory is remained 
 
26. PTLAR: Partial Area (30H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
PTLAR 0 1 0 0 0 1 1 0 0 0 0 30H 
1st parameter 1 1 0 PS7 PS6 PS5 PS4 PS3 PS2 PS1 PS0 
2nd parameter 1 1 0 PE7 PE6 PE5 PE4 PE3 PE2 PE1 PE0 

 

description This command defines the partial mode’s display area. There are two parameters 
associated with the command, the first defines the Start Line (PS) and the second the 
End Line (PE). PS and PE refer to the Frame Memory Line counter. 

restriction PS and PE are based on line unit. 
Default value Status 
PS[7:0] PE[7:0] 

Power on sequence 00H 83H 

S/W reset 00H 83H 

default 

H/W reset 00H 83H 
 
27. SCRLAR: Scroll Area (33H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
SCRLAR 0 1 0 0 0 1 1 0 0 1 1 33H 
1st parameter 1 1 0 TFA7 TFA6 TFA5 TFA4 TFA3 TFA2 TFA1 TFA0 
2nd parameter 1 1 0 VSA7 VSA6 VSA5 VSA4 VSA3 VSA2 VSA1 VSA0 

 

3rd parameter 1 1 0 BFA7 BFA6 BFA5 BFA4 BFA3 BFA2 BFA1 BFA0  
description This command just defines the Vertical Scrolling Area of the display and not 

performances vertical scroll. 
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The 1st parameter TFA[7:0] describes the TOP Fixed Area (in No. of lines from Top of the 
Frame Memory and display). 
The 2nd parameter VSA[7:0] describes the height of the vertical Scrolling Area (in No. of 
lines of the Frame Memory [not the display] from the Vertical Scrolling Start Address) the 
first line appears immediately after the bottom most line of the Top Fixed Area. 
The 3rd parameter BFA[7:0] describes the Bottom Fixed Area (in No. of lines from 
Bottom of the Frame Memory and Display). 

restriction The condition is (TFA + VSA + BFA) = 132, otherwise Scroll mode is undefined. 
Default value Status 
TFA[7:0] VSA[7:0]  BFA[7:0] 

Power on sequence 00H 84H 00H 

S/W reset 00H 84H 00H 

default 

H/W reset 00H 84H 00H 
 
 
28. TEOFF: Tearing Effect Line Off (34H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
TEOFF 0 1 0 0 0 1 1 0 1 0 0 34H 
Parameter No parameter 
description This command is used to turn off (Active Low) the Tearing Effect output signal from 

the TE signal line. 
restriction This command has no effect when Tearing Effect output is already OFF. 

status Default value 
Power on sequence Tearing effect Off 

S/W reset Tearing effect Off 

default 

H/W reset Tearing effect Off 
 
29. TEON: Tearing Effect Line On (35H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
TEON 0 1 0 0 0 1 1 0 1 0 1 35H 
Parameter 1 1 0 - - - - - - - M - 
description This command is used to turn on the Tearing Effect output signal from the TE signal line. This 

output is not affected by changing MADCTR bit. 
When M=0: 
The Tearing Effect Output Line consists of V-Blanking information only: 

When M=1: 
The Tearing Effect Output Line consists of both V-Blanking information. 

restriction This command has no effect when Tearing Effect output is already OFF. 
status Default value 
Power on sequence Tearing effect Off & M=0 

S/W reset Tearing effect Off & M=0 

default 

H/W reset Tearing effect Off & M=0 
 
 
 
30. MADCTR: Memory Data Access Control (36H)  
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Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
MADCTR 0 1 0 0 0 1 1 0 1 1 0 36H 
Parameter 1 1 0 MY MX MV - RGB - - - - 
description This command defines read/write scanning direction of frame memory. 

This command makes no change on the other driver status. 
        Bit Assignment 

Bit  Name  Description 
MY Row Address Order 
MX Column Address Order 
MV Row/Column Address Order 

These 3bits controls MCU to memory 
write/read direction 

RGB RGB – BGR Order Color selector switch control 
The content of the Frame Memory are 

restriction - 
status Default value 
Power on sequence MY=0, MX=0, MV=0, RGB=0 

S/W reset Not changed 

default 

H/W reset MY=0, MX=0, MV=0, RGB=0 
 
 
31. VSCSAD: Vertical Scroll Start Address of RAM (37H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex
VSCSAD 0 1 0 0 0 1 1 0 1 1 1 37H
Parameter 1 1 0 SSA7 SSA6 SSA5 SSA4 SSA3 SSA2 SSA1 SSA0 - 
description This command is used together with Vertical Scrolling Definition (33H). These two 

commands describe the scrolling area and scrolling mode. 
The Vertical Scrolling Start Address command has one parameter which describes which 
line in the Frame Memory will be written as the first line after the last of the Top Fixed 
Area on the display as illustrated below: 
This command start scrolling. 
Exit from Vertical Scrolling mode by commands Partial On (12H) or Partial Off (13H). 
 
Example: when Top Fixed Area = Bottom Fixed Area = 00H, Vertical Scrolling Area = 132 
and Vertical Scrolling Pointer SSA=3. 

 

Memory Display
0
1
2
3

130
131

(0,0)

(0, 131)

Scan Direction

SSA=3

 
 

restriction Since the value of the Vertical Scrolling Start Address is absolute (with reference to the 
Frame Memory), it must not enter the fixed area (defined by Vertical Scrolling Definition 
(33H) otherwise undesirable image will be displayed on the panel. 

default status Default value 
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Power on sequence 00H 

S/W reset 00H 
H/W reset 00H 

 
 
32. IDMOFF: Idle Mode Off (38H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
IDMOFF 0 1 0 0 0 1 1 1 0 0 0 38H 
Parameter No Parameter  
description This command is used to recover from idle mode on. 

There will be no abnormal visible effect on the display mode change transition. 
In the idle off mode: 
1. LCD can display maximum 65536 colors. 
2.  Normal frame frequency is applied. 

restriction This command has no effect when module is already in idle off mode. 
status Default value 
Power on sequence Idle mode off 

S/W reset Idle mode off 

default 

H/W reset Idle mode off 
 
 
33. IDMON: Idle Mode On (39H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
IDMON 0 1 0 0 0 1 1 1 0 0 1 39H 
Parameter No Parameter  
description This command is used to enter into idle mode on. 

There will be no abnormal visible effect on the display mode change transition. 
In the idle on mode: 
1. Color expression is reduced. The primary and the secondary colors using MSB of 

each R,G and B in the frame memory, 8 color depth data is displayed. 
2. 8-color mode frame frequency is applied. 
3. Exit from IDMON by idle off mode (38H) command. 
 

Memory Display

 
 

restriction This command has no effect when module is already in idle off mode. 
status Default value 
Power on sequence Idle mode off 

S/W reset Idle mode off 

default 

H/W reset Idle mode off 
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34. COLMOD: Interface Pixel Format (3AH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
COLMOD 0 1 0 0 0 1 1 1 0 1 0 3AH 
Parameter 1 1 0 - - - - - P2 P1 P0  
description This command is used to define the format of RGB picture data, which is to be 

transferred via the MCU interface. The formats are shown in the table: 
 
 

Interface format P2 P1 P0 
Not defined 0 0 0 
Not defined 0 0 1 
8-Bit/Pixel 0 1 0 
12-Bit/Pixel (Type A) 0 1 1 
12-Bit/Pixel (Type B) 1 0 0 
16-Bit/Pixel 1 0 1 
18-Bit/Pixel 1 1 0 
24-Bit/Pixel 1 1 1  

restriction There is no visible effect until the Frame Memory is written to. 
status Default value 
Power on sequence 05H (16-Bit/Pixel) 

S/W reset Not change 

default 

H/W reset 05H (16-Bit/Pixel) 
 
 
35. RDID1: Read ID1 Value (DAH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDID1 0 1 0 1 1 0 1 1 0 1 0 DAH 
Dummy read 1 1 0 - - - - - - - - - 
2nd parameter 1 0 1 ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10 - 
description This read byte returns 8-bit LCD module’s manufacturer ID. 
restriction - 

status Default value 
Power on sequence 55H 

S/W reset 55H 

default 

H/W reset 55H 
 
 
 
 
36. RDID2: Read ID2 Value (DBH)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDID1 0 1 0 1 1 0 1 1 0 1 1 DBH 
Dummy read 1 1 0 - - - - - - - - - 
2nd parameter 1 0 1 ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20 - 
description This read byte returns 8-bit LCD module/driver ID. 
restriction - 

status Default value 
Power on sequence 80H 

S/W reset 80H 

default 

H/W reset 80H 
 
37. RDID3: Read ID3 Value (DCH)  
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Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RDID1 0 1 0 1 1 0 1 1 1 0 0 DCH 
Dummy read 1 1 0 - - - - - - - - - 
2nd parameter 1 0 1 ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30 - 
description This read byte returns 8-bit LCD module/driver ID. 
restriction - 

status Default value 
Power on sequence 00H 

S/W reset 00H 

default 

H/W reset 00H 
 
 
38. DUTYSET: Display Duty Setting (B0H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
DUTYSET 0 1 0 1 0 1 1 0 0 0 0 B0H 
Parameter  1 1 0 DU7 DU6 DU5 DU4 DU3 DU2 DU1 DU0 - 
description This command is used to set display duty, command set = display duty – 1. 
restriction Display duty must > 4 (1/4 duty) 

Status Default value 
Power on sequence 83H 

S/W reset 83H 

default 

H/W reset 83H 
 
39. FIRSTCOM: First Com. Page address (B1H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
DUTYSET 0 1 0 1 0 1 1 0 0 0 1 B1H 
Parameter  1 1 0 F7 F6 F5 F4 F3 F2 F1 F0 - 
description This command defines the first output COM number that mapping to the RAM page 

address 0.  
restriction - 

Status Default value 
Power on sequence 00H 

S/W reset 00H 

default 

H/W reset 00H 
 
40. OSCDIV: FOSC Divider (B3H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
OSCDIV 0 1 0 1 0 1 1 0 0 1 1 B3H 
Parameter  1 1 0 - - - - - - CLD1 CLD0 - 
description This command is used to specify the CL dividing ratio. 

CLD1 CLD0: CL dividing ratio. They are used to change number of dividing stages of 
external or internal clock. 

CLD1 CLD0 CL dividing ratio 
0 0 Not divide 
0 1 2 divisions 
1 0 4 division 
1 1 8 division  

restriction - 
Status Default value default 
Power on sequence 00b 
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Power on sequence Read modify out 

S/W reset Read modify out 
H/W reset Read modify out 

 
44. RMWOUT: Read Modify Out (B9H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
RMWIN 0 1 0 1 0 1 1 1 0 0 1 B9H 
Parameter  No parameter 
description Read Modify Out 
restriction - 

Status Default value 
Power on sequence Read modify out 

S/W reset Read modify out 

default 

H/W reset Read modify out 
 
45. VOPSET: Vop SET (C0H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
VOPSET 0 1 0 1 1 0 0 0 0 0 0 C0H 
1st Parameter 1 1 0 VOP7 VOP6 VOP5 VOP4 VOP3 VOP2 VOP1 VOP0 - 
2nd Parameter 1 1 0 - - - - - - - VOP8 - 
description This command is used to program the optimum LCD supply voltage V0.  
restriction - 

Status Default value 
Power on sequence 1_1110_1011b(EBH) 
S/W reset 1_1110_1011b(EBH) 

default 

H/W reset 1_1110_1011b(EBH) 
 
46. VOPOFSETINC: Vop Increase 1 (C1H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
VOPOFSETINC 0 1 0 1 1 0 0 0 0 0 1 C1H 
Parameter No parameter 
description With the VOPOFSETDEC and VOPOFSETINC command the Vlcd voltage and 

there with the contrast of the LCD can be adjusted. This command increases the 
value of Vop offset register by 1. 
If you set the electronic control value to 1111111, the control value is set to 0000000 
after this command has been executed. 

restriction - 
Status Default value 
Power on sequence -- 

S/W reset -- 

default 

H/W reset -- 
 
47. VOPOFSETDEC: Vop Decrease 1 (C2H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
VOPOFSETDEC 0 1 0 1 1 0 0 0 0 1 0 C2H 
Parameter No parameter 
description With the VOPOFSETDEC and VOPOFSETINC command the Vlcd voltage and 

there with the contrast of the LCD can be adjusted. This command decreases the 
value of Vop offset register by 1. 
If you set the electronic control value to 0000000, the control value is set to 
1111111 after this command has been executed. 
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restriction - 
Status Default value 
Power on sequence -- 

S/W reset -- 

default 

H/W reset -- 
 
48. BIASSEL: Bias selection (C3H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
BIASSEL 0 1 0 1 1 0 0 0 0 1 1 C3H 
Parameter 1 1 0 - - - - - BIAS2 BIAS1 BIAS0 - 
description Select LCD bias ratio of the voltage required for driving the LCD. 

BIAS2 BIAS1 BIAS0 LCD bias
0 0 0 1/12 
0 0 1 1/11 
0 1 0 1/10 
0 1 1 1/9 
1 0 0 1/8 
1 0 1 1/7 
1 1 0 1/6 
1 1 1 1/5  

restriction - 
Status Default value (BIAS[2:0]) 
Power on sequence 110b 

S/W reset 110b 

default 

H/W reset 110b 
 
 
49. BSTBMPXSEL: Booster setting (C4H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
BSTPMPXSEL 0 1 0 1 1 0 0 0 1 0 0 C4H 
Parameter 1 1 0 - - - - - BST2 BST1 BST0 - 
description Booster Setting 

BST2 BST1 BST0  
0 0 0 X1 (boosting off) 
0 0 1 X2 boosting circuit 
0 1 0 X3 boosting circuit 
0 1 1 X4 boosting circuit 
1 0 0 X5 boosting circuit 
1 0 1 X6 boosting circuit 
1 1 0 X7 boosting circuit 
1 1 1 X8 boosting circuit  

restriction - 
Status Default value (BST[2:0]) 
Power on sequence 110b 

S/W reset 110b 

default 

H/W reset 110b 
 
50. BSTEFFSEL: Booster Efficiency Selection (C5H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex 
BSTEFFSEL 0 1 0 1 1 0 0 0 1 0 1 C5H 
Parameter 1 1 0 - - - - - - BTF1 BTF0 - 
description Booster Efficiency Setting 
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BTF1 BTF0 Frequency (Hz) 
0 0 Level 1 
0 1 Level 2 
1 0 Level 3 
1 1 Level 4 

By Booster Stages (2x, 3x, 4x, 5x, 6x, 7x, 8x) and Booster Efficiency (Level 1-4) 
commands, we could easily set the best Booster performance with suitable current 
consumption. If the Booster Efficiency is set to higher level (Level 4 is higher than 
Level 1). The Booster Efficiency is better than lower level, and it just need few more 
power consumption current. 

restriction - 
Status Default value (BTF[1:0]) 
Power on sequence 01b 

S/W reset 01b 

default 

H/W reset 01b 
 

51. VOPOFFSET: Vop offset fuse adjust (C7H)  
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex
VOPOFFSET 0 1 0 1 1 0 0 0 1 1 1 C7H
Parameter 1 1 1 0 VOS7 VOS6 VOS5 VOS4 VOS3 VOS2 VOS1 VOS0 - 
description This command is used to the Vop offset for V0, which is also the value programmed into MTP 
restriction - 

Status Default value (VOS[8:0]) 
Power on sequence 7FH 

S/W reset 7FH 

default 

H/W reset 7FH 
 
52. MTPERS  (D7H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex
MTPERS 0 1 0 1 1 0 1 0 1 1 1 D7H
Parameter  1 1 0 - - ERS 0 0 0 0 0 1 
description  

MTP erase command. This command is used to indicate MTP erase operation. After MTP erase, 
MTP can be programmed again and can be set to new value.   
 

restriction - 
 
53. MTPPROG  (E0H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex
MTPPROG 0 1 0 1 1 1 0 0 0 0 0 E0H
description  

MTP program command. This command is used to indicate MTP program operation. 
 

restriction Before set MTPPROG, the VPP must be connect with external VPP supply (7.5V), and VDD 
must be connected with external VDD supply (1.8V). 

 
54. MTPPROGE  (E1H) 
 

Command D/C RD WR D7 D6 D5 D4 D3 D2 D1 D0 Hex
MTPPROGE 0 1 0 1 1 1 0 0 0 0 1 E1H
description  

This command is used indicate the end of the MTP operation, whatever program or erase 
 

restriction - 
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P22=86, P23=90, P24=94, P25=98, P26=102, 
P27=106, P28=110, P29=114, P30=118, 
P31=122, P32=127 

SW reset Not changed 
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INITIALIZATION SEQUENCE 

The registers that are initialized are listed below. 
 

Item After power on After software reset After hardware reset 
Frame memory (RAM data) random No change No change 

RDDID 55H 80H 00H 
RDDPM 08h 08h 08h 

RDDMADCTR 00h No change 00h 
RDDCOLMOD 05h (16bit/pixel) No change 05h (16bit/pixel) 

RDDIM 00h 00h 00h 
RDDSM 00h 00h 00h 

RDDSDR 00h 00h 00h 
Sleep in/out in in in 

Display mode Normal Normal normal 
Display inversion on/off off off off 

All pixel off mode disable disable disable 
All pixel on mode disable disable disable 

Contrast ( EV ) 3Fh 3Fh 3Fh 
Display on/off off off off 

Column: start address( XS ) 00h 00h 00h 
Column: end address ( XE ) 83h 83h 83h 

Row: start address ( YS ) 00h 00h 00h 
Row: end address ( YE ) 83h 83h 83h 

Color set random Contents of the look-up 
table protected random 

Partial: Start Address (PS) 00h 00h 00h 
Partial: End Address (PE) 83h 83h 83h 

Scroll: Top Fixed Area (TFA) 00h 00h 00h 
Scroll: Scroll Area (VSA) 84h 84h 84h 

Scroll: Bottom Fixed Area (BFA) 00h 00h 00h 
TE On/Off off off Off 
TE Mode 0 0 0 

Memory Data Access Control 
(MY/MX/MV/RGB) 0/0/0/0/0 No change No change 

Scroll Start Address (SSA) 00h 00h 00h 
Idle Mode On/Off off off off 

Interface Color Pixel Format (P) 05h (16bit/pixel) No change 05h (16bit/pixel) 
ID1 TBD TBD TBD 
ID2 TBD TBD TBD 
ID3 TBD TBD TBD 

Drive Duty 83h 83h 83h 
First Common 00h 00h 00h 
FOSC Divider No division No division No division 

Common scan direction 0->65,66->131 0->65,66->131 0->65,66->131 
Vop 0EBh 0EBh 0EBh 

Vop Offset increase/decrease disable disable disable 
Bias 1/6 1/6 1/6 

Booster setting 7x 7x 7x 
Booster Efficiency 01 01 01 

EPCTIN 0 0 0 
MTP selection disable disable disable 

Frame Frequency in Normal Color 
(FA/FB/FC/FD) 00H 00H 00H 
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Frame Frequency in 8-Color (Idle) 
(F8A/F8B/F8C/F8D) 00H 00H 00H 
Temperature Range 

(TA/TB/TC) 00H 00H 00H 
Temperature Hysteresis (TH) 00H 00H 00H 

TEMPSEL 00H 00H 00H 
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Vop CALIBRATION 
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APPLICATION NOTES 

Application Information for LCD Panel (Reference Example) 

 
 
 
 
 
 
 
TBD 
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Application Information for Pin Connection to MPU (Reference Example) 

3 wires SPI interface 
Internal VDD regulator enable, VDD pin only for external supply when MTP program. Please left VDD pin open 
when connect with mobile phone. VCC is power supply for analog and internal VDD regulator. 
VPP pin only for external supply (7.5V) when MTP program. 
VDDIO connect with VDD for 1.8V I/O application. 
Internal oscillator enable 
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3 wires SPI interface 
Internal VDD regulator disable, VDD is external VDD (1.8V) power supply input, VCC is only for analog.  
VPP pin only for external supply (7.5V) when MTP program. 
VDDIO connect with VDD for 1.8V I/O application. 
Internal oscillator enable 
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Parallel interface 
Internal VDD regulator enable, VDD pin only for external supply when MTP program. Please left VDD pin open 
when connect with mobile phone. VCC is power supply for analog and internal VDD regulator. 
VPP pin only for external supply (7.5V) when MTP program. VDDIO connect with VDD for 1.8V I/O application, 
or for 3V I/O application VDDIO should be connected with VCI. 
Internal oscillator enable 
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Parallel interface 
Internal VDD regulator disable, VDD is external VDD (1.8V) power supply input, VCC is only for analog.  
VPP pin only for external supply (7.5V) when MTP program. VDDIO connect with VDD for 1.8V I/O application, 
or for 3V I/O application VDDIO should be connected with VCI. 
Internal oscillator enable 

 
 




