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1.    Description 
This purpose of this document has been created to provide complete reference 

specifications for the CO5300. Major of purpose for customers refer to these specifications 
for system design, quality performance control, and IC applications. 

 

The CO5300 device is a single-chip with RAM display driver integration IC for LTPS 
AMOLED that incorporates gate drivers, a timing controller with glass interface level-shifters, 
and a glass power supply circuit that is capable of 480RGBx480, 454RGBx454, 
400RGBx400, 390RGBx390, 360RGBx480, 360RGBx360, 340RGBx340, 320RGBx360, 
320RGBx320, 320RGBx480, 300RGBx300, 272RGBx480, 240RGBx240, 240RGBx320, 
192RGBx960, 180RGBx560, 180RGBx540, 180RGBx360 with internal GRAM including of 
a 1,843,200 bits internal memory. 

 

The CO5300 supports MIPI Interface and quad serial peripheral interfaces (Quad-SPI). 
The source resolution can be adjusted 480RGB and the gate resolution only can be set 480 
lines. For the detailed resolution setting, please refer to CO5300 Application Note. The 
specified GRAM window area can be updated selectively, so that moving pictures can be 
displayed simultaneously independent of the still picture area.  

 

The CO5300 is also able to make gamma correction settings separately for RGB dots 
to allow benign adjustments to panel characteristics, resulting in higher display qualities. 
CO5300 includes internal boosters that generate the AMOLED driving voltage, breeder 
resistance and voltage follower circuit for the AMOLED driver. CO5300 possesses internal 
GRAM with compression IP that stores 480 x 480 x 1/3 x 24 bits for 16.7M-color images. A 
deep standby mode is also supported for lower power consumption. 

 

The CO5300 also supports ACL function for the AMOLED brightness control. It's able to 
reduce the total power consumption of display module significantly and keep AMOLED life 
time. 

 

This LSI is suitable for wearable device applications, including watch and smart band. 
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2.    Features 
Â Single chip wearable device AMOLED controller/driver with internal RAM 

Â Display Resolution support. For detail settings, need to check Application Note 

ü 480RGB x 480 (1:6/1:12 Multiplexer for source driver) 

ü 454RGB x 454 (1:6/1:12 Multiplexer for source driver) 

ü 400RGB x 400 (1:6/1:12 Multiplexer for source driver) 

ü 390RGB x 390 (1:6/1:12 Multiplexer for source driver) 

ü 360RGB x 480 (1:6/1:12 Multiplexer for source driver) 

ü 360RGB x 360 (1:6/1:12 Multiplexer for source driver) 

ü 340RGB x 340 (1:6/1:12 Multiplexer for source driver) 

ü 320RGB x 360 (1:6/1:12 Multiplexer for source driver) 

ü 320RGB x 320 (1:6/1:12 Multiplexer for source driver) 

ü 320RGB x 480 (1:6/1:12 Multiplexer for source driver) 

ü 300RGB x 300 (1:6/1:12 Multiplexer for source driver) 

ü 272RGB x 480 (1:6/1:12 Multiplexer for source driver) 

ü 240RGB x 240 (1:6/1:12 Multiplexer for source driver) 

ü 240RGB x 320 (1:6/1:12 Multiplexer for source driver) 

ü 192RGB x 960 (1:6/1:12 Multiplexer for source driver) 

ü 180RGB x 560 (1:6/1:12 Multiplexer for source driver) 

ü 180RGB x 540 (1:6/1:12 Multiplexer for source driver) 

 

Â Display data RAM (frame memory): 1,843,200 bits 

 

Â Display mode (Color mode) 

ü Full color mode: 16.7M-colors 

ü Reduced Color Mode: 262K-colors 

ü Reduced Color Mode: 65K-colors 

ü Supported Normal/Idle Display Mode 

ü Normal mode: 16.7M-colors, 262K-colors, 65K-colors 

ü Idle mode: 16.7M-colors, 4096-colors, 8-colors 

 

Â Interface 

ü MlPI DSI Interface (D-PHY: V1.0 , DSI:1.01.00, DCS:1.01.00) 
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MIPI I/F Supported 2 data lanes (Lane numbers are selected by register xxh of 
CMD2 in MIPI LP mode, and this register can be programmed by MTP) 

É Support 1lane/2lane (1lane: 500Mbps) 

É Maximum total bit rate is 500Mbps with 24-bit data format, 360Mbps with 18-
bit data format, 320Mbps with 16-bit data format 

ü Quad serial peripheral interface (Quad-SPI) 

 

Â Display Feature 

ü Individual gamma correction settings for RGB dots 

ü Partial display function 

 

Â On chip 

ü DC/DC converter 

ü Supports control signals (VSR_L[10:1]/SW_L[12:1], VSR_R[10:1]/SW_R[12:1], ) 
to gate driver in the AMOLED panel 

ü Internal Oscillator for display clock generation 

ü On module checksum checking 

ü Sunlight readable technology 

ü VREFP5/VREFN5 voltage generator for panel voltage 

ü VGHR/VGLR voltage for gate control signal 

ü Source output MUX[6:1]/MUX[12:1] with 240/120ch source output pins 

ü Supports gate control signals to gate driver in the panel 

 

Â Built-in OTP function to adjust panel setting 

ü Provide MTP (2 times) to store related Power, GOA timing, Gamma1~5 settings 

ü Provide MTP (3 times) to store ID1, ID2, ID3, DDB 

 

Â Self-Diagnostic Function 

ü ESD detection 

ü Low Voltage Detection 

 

Â Control power IC by one-wire interface(S-Wire Control) 

 

Â Supply Voltage Range 

ü Logic / interface power supply voltage VDDI = 1.65V ~ 3.3V 
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ü Analog power supply voltage VCI = 2.7V ~ 3.6V 

 

Â Output voltage levels 

ü Positive gate driver voltage range for VGHR: AVDD ~ 10.6V, step 0.2V   

ü Negative gate driver voltage range for VGLR: VCL ~ -15V, step 0.2V   

ü VREFP panel voltage range: 0.5~5V, step 0.1V (Max<=AVDD-0.3V) 

ü VREFN panel voltage range: -0.5~-5V, step 0.1V (Min>=VCL+0.3V) 

ü Step-up 1,2 output voltage range for 

AVDD: 4.5 ~ 6.5V, step 0.1V; VCL: -3.5 ~ -5.0V, step 0.5V 

ü Gamma high/low voltage range for  

VGMP: 2.0V ~ 6.3V, step 12.5mV , VGSP: 0.2125V ~ 4.5V, step 12.5mV 

 

Â Package: COF 

 

Â Chip size evaluation : 7640um x 1670um(including scribe line)   
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3.    Device Overview 

3.1     Block diagram 
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4.    Pin Description 

4.1     Pins for Power Input 

Symbol I/O Type Description 

VCIC 
Power 

Supply 

- Power supply to DCDC power for DDIC use. 

- It can be supported by ñexternal PMICò. 

- VCIC= 2.7V ~ 3.6V. 

- VCIC, VCIA, VCIR should be the same input voltage level to system VCI. 

VCIA 
Power 

Supply 

- Power supply to analog power for DDIC use. 

- It can be supported by ñexternal PMICò. 

- VCIA= 2.7V ~ 3.6V. 

- VCIC, VCIA, VCIR should be the same input voltage level to system VCI. 

VCIR 
Power 

Supply 

- Power supply to LDO for DDIC use. 

- It can be supported by ñexternal PMICò. 

- VCIR= 2.7V ~ 3.6V. 

- VCIC, VCIA, VCIR should be the same input voltage level to system VCI. 

VDDI 
Power 

Supply 

- Power supply to I/O. 

- VDDI= 1.65V ~ 3.3V. 

VCC 
Power 

Supply 

- Power supply for DVDD regulator. 

- In case of COF, connect VCC to VDDI on the FPC. 

VSSC 
Power 

GND 
- Ground for DC/DC converter. VSSC=0V. 

VSSA 
Power 

GND 

- Ground for analog system. VSSA=0V. 

- In case of COF, connect VSSA to VSS on the FPC to prevent noise. 

HVSSAM 
Power 

GND 

- Ground for MIPI interface.  

- In case of COF, connect HVSSAM to system VSS on the FPC to prevent noise. 

VSSI 
Power 

GND 

- Ground for I/O except MIPI interface. 

- In case of COF, connect VSSI to system VSS on the FPC to prevent noise. 

VSSD 
Power 

GND 

- Ground for internal digital system. VSSD=0V. 

- In case of COF, connect VSSD to system VSS on the FPC to prevent noise. 

MTP_PWR 
Power 

Supply 

- MTP programming power supply pin. (8.25V typical) 

- Must be left open or connected to VSSD in normal condition. 
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4.2     Pins for QSPI Interface 

Symbol I/O Type Description 

CSX 
Digital Input 

(VDDI - VSSI) 

- Chip select input pin (ñLowò enable) in QSPI I/F. 

- If not used, please connect to VDDI.  

WRX_SCL 
Digital Input 

(VDDI - VSSI) 

- SCL: A synchronous clock signal in QSPI I/F. 

- If not used, please connect to VSSI. 

D/CX 
Digital Input 

(VDDI - VSSI) 

- Display data / command selection in QSPI I/F. 

D/CX = ò0ò : Command 

D/CX = ò1ò : Display data or Parameter 

- If not used, please connect to VSSI. 

SDI_RDX 
Digital I/O 

(VDDI - VSSI) 

- SDI: Serial input signal in QSPI I/F. The data is input on the rising edge of 

the SCL signal. 

- If not used, please open this pin. 

SDO 
Digital Output 

(VDDI - VSSI) 

- Serial output signal in QSPI I/F. The data is output on the rising/falling edge 

of the SCL signal. If the host places the SDI line into high-impedance state 

during the read interval, the SDI and SDO can be tied together. 

- If not used, please open this pin. 

D[7:0] 
Digital I/O 

(VDDI - VSSI) 

- 8-bit bi-directional data bus for RGB I/F. 

- These pins are not used for SPI, MIPI, please open this pin. 
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4.3     Pins for MIPI Interface 

Symbol I/O Type Description 

HSSI_CLK_P 

HSSI_CLK_N 
MIPI Input 

- DSI CLK+/- differential clock signals.  

- HSSI_CLK_P/N are differential signals. To be ensure the trace length is 

shortest so that COF and FPC resistance is less than 10 Ohm. 

- For MIPI I/F, please pull HSSI_CLK_P/N to LP-00 or VSSI when enter deep 

standby mode. 

- If not used, please connect these pins to HVSSAM. 

HSSI_D0_P 

HSSI_D0_N 
MIPI I/O 

- DSI D0+/- differential clock signals.  

- HSSI_D0_P/N are differential signals. To be ensure the trace length is 

shortest so that COF and FPC resistance is less than 10 Ohm. 

- For MIPI I/F, please pull HSSI_D0_P/N to LP-00 or VSSI when enter deep 

standby mode. 

- If not used, please connect these pins to HVSSAM. 

HSSI_D1_P 

HSSI_D1_N 
MIPI I/O 

- DSI D1+/- differential clock signals.  

- HSSI_D1_P/N are differential signals. To be ensure the trace length is 

shortest so that COF and FPC resistance is less than 10 Ohm. 

- For MIPI I/F, please pull HSSI_D1_P/N to LP-00 or VSSI when enter deep 

standby mode. 

- If not used, please connect these pins to HVSSAM. 

PSWAP 
DSWAP 

Digital Input 

(VDDI - VSSI) 

- Input pin to select HSSI_D0/D1 data lane sequence and polarity in high speed 

interface only. 

PSWAP DSWAP 
HSSI_D

0_P 

HSSI_D

0_N 

HSSI_C

LK_P 

HSSI_C

LK_N 

HSSI_D

1_P 

HSSI_D

1_N 

0 0 D0+ D0- CLK+ CLK- D1+ D1- 

0 1 D1+ D1- CLK+ CLK- D0+ D0- 

1 0 D0- D0+ CLK- CLK+ D1- D1+ 

1 1 D1- D1+ CLK- CLK+ D0- D0+ 

- If not used, please connect to VSSI. 

*NOTE: ñ1ò = VDDI level, ñ0ò = VSSI level. 
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4.4     Pins for Interface Logic Control 

Symbol I/O Type Description 

RESX 
Digital Input 

(VDDI - VSSI) 

- This signal will reset the device and must be applied to properly initialize the chip. 

Signal is active low. 

- There is no internal pull high resistor for this pin. 

 

 

 

IM[1:0] 

 

 

 

Digital Input 

(VDDI - VSSI) 

- Interface type selection. The connections of IM[1:0] which not shown in table are 
invalid. 
 

IM[1:0] Display Data Command 

00 MIPI MIPI 

01 MIPI MIPI 

10 MIPI / QUAD-SPI MIPI / QUAD-SPI 
 

BSTM 
Digital Input 

(VDDI - VSSI) 

- Boost mode selection pin. 

BSTM Mode 

0 

2 PWR(VDDI, VCI) 

AVDD --> internal CP 

VCL  --> internal CP 

1 Reserved 

 
 

TE 
Digital Output 

(VDDI - VSSI) 

- Tearing effect output pin to synchronize MCU to frame writing, activated by S/W 

command. 

- When this pin is not activated, this pin is output low. 

- If not used, please open this pin. TE1 
Digital Output 

(VDDI - VSSI) 

SWIRE 
Digital Output 

(VDDI - VSSI) 
- Swire protocol setting pin of Power IC, If not used, please open this pin. 

OLED_EN 
Digital Output 

(VDDI - VSSI) 
- Power IC enable control pin, If not used, please open this pin. 

*NOTE: ñ1ò = VDDI level, ñ0ò = VSSI level. 
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4.5     Pins for Analog Output of OLED Display Driving 

Symbol I/O Type Description 

S1 ~ S240 Analog Output 
- OLED pixel electrode driving output. 

- If not used, please keep these pins floating. 

SDMY[24:1] N.A. 
- These pins are used dummy for GOA Film routing on the COF. 

- If not used, please keep these pins floating. 

SDMY_R[2:1] 

SDMY_L[1] 
N.A. 

- These pins are used source dummy. 

- If not used, please keep these pins floating. 

VSR_L[10:1] 

VSR_R[10:1] 

Analog Output 

(VGHR - VGLR) 

- These pins are used OLED panel control signal. 

- If not used, please keep these pins floating. 

SW_L[12:1] 

SW_R[12:1] 

Analog Output 

(VGHR - VGLR) 

- These pins are used OLED panel control signal. 

- If not used, please keep these pins floating. 
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4.6     Pins for DC/DC Convert Pins 

Symbol I/O Type Description 

AVDD CP Output 
- Output voltage from step-up circuit 1, generated from VCIC. 

- Connect a capacitor for stabilization. 

VCL CP Output 
- Output voltage from step-up circuit 4, generated from VCIC. 

- Connect a capacitor for stabilization. 

VGH CP Output 
- Output voltage from step-up circuit 2. 

- Connect a capacitor for stabilization. 

VGL CP Output 
- Output voltage from step-up circuit 3. 

- Connect a capacitor for stabilization. 

C11P, C11N 
C12P, C12N 

Analog 

Output 

- Capacitor connection pins for the step-up circuit which generate AVDD. 

- Connect capacitor as requirement. When not in used, please open these 

pins. 

C41P, C41N 
C42P, C42N 

Analog 

Output 

- Capacitor connection pins for the step-up circuit which generate VCL. 

- Connect capacitor as requirement. 

C21P, C21N 
Analog 

Output 

- Capacitor connection pins for the step-up circuit which generate VGH. 

- Connect capacitor as requirement. 

C31P, C31N 
Analog 

Output 

- Capacitor connection pins for the step-up circuit which generate VGL. 

- Connect capacitor as requirement. 

VGHR LDO Output 

- Output voltage generated from VGH. LDO output used for panel voltage. 

- Connect a capacitor for stabilization. 

- When not in use, please open this pin. 

VGLR LDO Output 

- Output voltage generated from VGL. LDO output used for panel voltage. 

- Connect a capacitor for stabilization. 

- When not in use, please open this pin. 

VGMP LDO Output 
- Output voltage generated from AVDD. LDO output for positive gamma 

high voltage generator. 

VGSP LDO Output 
- Output voltage generated from AVDD. LDO output for positive gamma low 

voltage generator. 

VREF LDO Output 
- LDO output for internal reference voltage. 

- Connect capacitor for stabilization. 

DVDD LDO Output 
- LDO output for logic system power. 

- Connect a capacitor for stabilization. 

VREFP5 LDO Output 
- LDO output used for OLED panel display. 

- Connect a capacitor for stabilization. 

VREFN5 LDO Output 
- LDO output used for OLED panel display. 

- Connect a capacitor for stabilization. 

BVP3D 
(I_ELVDD) 

LDO Output 
- Positive output voltage generated from AVDD. LDO output used for OLED 

panel display. Connect a capacitor for stabilization. When not in use, 
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please open this pin.  

- Connect a capacitor for stabilization. 

BVN3D 
(I_ELVSS) 

LDO Output 

- Negative output voltage generated from VCL. LDO output used for OLED 

panel display Connect a capacitor for stabilization. When not in use, please 

open this pin.  

- Connect a capacitor for stabilization. 
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4.7     Test Pins 

Symbol I/O Type Description 

ANALOG_TEST[2:1] 
Analog 

Output 

- Test pin, must be left open. 
- ANALOG_TEST1 (AVDD --- VSSA) 
- ANALOG_TEST2 (VSSA --- VCL) 

PCD_DET 
Anolog 

Input 
- Panel crack detect pin, If not used, please open this pin. 

TEST1~3 Digital I/O - Test pin, must be left open. 

TESTEN Digital Input - Test pin, must be tied low by COF or FPC. 

EXTCLK Digital Input - Test pin, must be left open. 

DUMMY_L[10:1] 

DUMMY_R[10:1] 

DUMMY_C1[8:1]  

DUMMY_C2[8:1] 

DUMMY_C3[7:1] 

DUMMY[7:1] 

N.A. - Dummy PAD, must be left open. 
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5.    Function Description 

5.1     Interface Selection 

 

The CO5300 provides Interface type selection, which is determined by hardware connection 
pins of IM[1:0] as shown in table are below. 
 
 

IM[1:0] Display Data Command 

00 MIPI MIPI 

01 MIPI MIPI 

10 MIPI / QUAD-SPI MIPI / QUAD-SPI 
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5.2     QUAD SPI Interface 

 
CO5300 would support QUAD SPI interface (Refer to the below figures). QUAD SPI 

provides 1-wire for writing / reading command, and 4-wire for writing pixel data. CSX is the 
chip selection and it is low active property. SCL is driven from high to low then pulled back 
to high during the write cycle. The host processor provides information during the write cycle 
while the display module reads the host processor information on the rising edge of SCL. 
 

 
 

The QUAD SPI interface contains three operating modes, Standard SPI, Dual SPI and 
Quad SPI. These modes structure as below. 
 

 
 

The QUAD SPI interface instruction code as below: 
 

Instruction code Description 

0xFF Reset dual & quad SPI to single SPI 

0x3B Enter dual SPI 

0x38 Enter quad SPI 

0x02 Command / pixel write 

0x03 Command / pixel read 

0x32 4-wire pixel write (address: 24clk) 

0x12 4-wire pixel write (address: 6clk) 

0x72 2-wire pixel write (address: 24clk) 

0x52 2-wire pixel write (address: 12clk) 

 
 

Dual SPI

(2-wire)

Enable QPI (38h)
Enable Dual SPI (3Bh)

Disable QPI (FFh) Disable Dual SPI (FFh)

Quad SPI

(4-wire)

Enable QPI (38h)

Enable Dual SPI (3Bh)

Standard SPI

(1-wire)

RGBWR MODE

(4-wire) 32h/12h

(2-wire) 72h/52h

RGBWR MODE 

(72h/52h/32h/12h)
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The QUAD SPI interface write command sequences are described in the following 
figure as below. 

 
QSPI write protocol contain as below  

Instruction[7:0] = 02h                    Command write 
AD[23:0] = {8ôh00, CMD[7:0], 8ôh00}         Driver IC command address 
PAM[7:0]                            Driver IC parameters 
 
 

QSPI 1-wire write 
 
 

 
 
 
QSPI 2-wire write 
 
 

 
 
 
QSPI 4-wire write 
 

 
 
 

CSX

SCLK

SIO0

Host to DDI

0 1 2 3 4 5 6 7

Instruction[7:0] = 02h AD[23:0]

8 31

PAM1[7:0]

32 39

CSX

SCLK

SIO0

40 47 55

PAM2[7:0]

56 63

PAM3[7:0] PAM4[7:0]

48

Host to DDI

CSX

SCLK

SIO0
Host to DDI

SI1

0 0 0 0

0 0 0 0

D6 D4

D7 D5

0 1 2 3

ADDR[23:0] Byte1

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

0 0

0 0

0 0

0 0

D2 D0

D3 D1

IS4 IS0

IS5 IS1

IS6 IS2

IS7 IS3

Byte2

D6 D4

D7 D5

D2 D0

D3 D1

Instruction

4 5 6 7 8 9 10 11 12 13 14 15

CSX

SCLK

SIO0

Host to DDI

SI1

SI2

SI3

D40 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

D0

D5 D1

D6 D2

D7 D3

D4 D0

D5 D1

D6 D2

D7 D3

D4 D0

D5 D1

D6 D2

D7 D3

D4 D0

D5 D1

D6 D2

D7 D3

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

0 1 2 3 4 5 6 7 8 9 10 131211 14 15

ADDR[23:0] Byte1 Byte2 Byte3 Byte4

IS 4 IS 0

IS 5 IS 1

IS 6 IS 2

IS 7 IS 3

Instruction
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The QUAD SPI interface supports different display data formats with six color depths, 
RGB888, RGB666, RGB565, RGB332, RGB111, GRAY256. 
 
RGB888: 
 
1-wire 

 
 
2-wire 

 
 
4-wire 

 
 
 

CSX

SCLK

SIO0

Host to DDI

02h

CSX

SCLK

SIO0

Host to DDI

R4R5 R1R6 R2R7 R3 R0

G4G5 G1G6 G2G7 G3 B4B5 B1B6 B2B7 B3 B0G0 R4R5 R1R6 R2R7 R3 R0

0x002C00 / 0x003C00
1st R data

1st G data 1st B data 2nd R data

0 7 328 31

CSX

SCLK

SIO0
Host to DDI

52h

SI1

0 0

0 0

0 0

0 0

R6

R7 R5

R40 0

0 0

0 0

0 0

A D4 AD0

A D5 AD1

AD6 A D2

AD7 A D3

0 7 8 18

CSX

SCLK

SIO0

Host to DDI

72h

SI1

0 1 2 3 4 5 6 7 32 33

0x002C00 / 0x003C00

8 31

R2

R3 R1

R0

G4

G5 G1

G6

G7

B4

B5 B1

B6 B2

B7 B3

B0G0G2

G3

R6

R7 R5

R4 R2

R3 R1

R0 G4

G5 G1

G6

G7

B4

B5 B1

B6 B2

B7 B3

B0G0G2

G3

R6

R7 R5

R4 R2

R3 R1

R0

19

CSX

SCLK

SIO0

SI1

R6

R7 R5

R4 R2

R3 R1

R0 G4

G5 G1

G6

G7

G0G2

G3

B4

B5 B1

B6 B2

B7 B3

B0 R6

R7 R5

R4 R2

R3 R1

R0 G4

G5 G1

G6

G7

B4

B5 B1

B6 B2

B7 B3

B0G0G2

G3

R6

R7 R5

R4 R2

R3 R1

R0

CSX

SCLK

SIO0

SI1

G4

G5 G1

G6

G7

G0G2

G3

CSX

SCLK

SIO0

Host to DDI
12h

SI1

SI2

SI3

0 0

0 0

0 0

0 0

R4

R5 R1

R6 R2

R7 R3

G4

G5 G1

G6 G2

G7 G3

B4

B5 B1

B6 B2

B7 B3

B0G0R0 R4

R5 R1

R6 R2

R7 R3

R00 0

0 0

0 0

0 0

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

1st R 

data

1st G 

data

1st B 

data

2nd R 

data

0 7 8 13 14

CSX

SCLK

SIO0

Host to DDI
32h

SI1

SI2

SI3

0 1 2 3 4 5 6 7 32 33

0x002C00 / 0x003C00

8 31

R4

R5 R1

R6 R2

R7 R3

G4

G5 G1

G6 G2

G7 G3

B4

B5 B1

B6 B2

B7 B3

B0G0R0 R4

R5 R1

R6 R2

R7 R3

R0

1st R 

data

1st G 

data

1st B 

data

2nd R 

data
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RGB666: 
 
1-wire 

 
 
2-wire 

 

 
 
4-wire 

 
 
 

CSX

SCLK

SIO0

Host to DDI

02h

CSX

SCLK

SIO0

Host to DDI

000 00 0 R4R5 R1R2R3 R0G4G5 G1G2G3 G0 B4B5 B1B2B3 B0

00R4R5 R1R2R3 R00x002C00 / 0x003C00
1st R data

1st G data 1st B data 2nd R data

0 7 328 31

CSX

SCLK

SIO0

Host to DDI
12h

SI1

SI2

SI3

0 0

0 0

0 0

0 0

R4

0

R5

0

R2

R3

G4

0

G5

0

G2

G3

B4

0

B5

0

B2

B3

R0

R1

G0

G1

B0

B1

R4

0

R5

0

R2

R3

R0

R1

0 0

0 0

0 0

0 0

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

1st R 

data

1st G 

data

1st B 

data

2nd R 

data

0 7 8 13 14

CSX

SCLK

SIO0

Host to DDI
32h

SI1

SI2

SI3

0 1 2 3 4 5 6 7 32 33

0x002C00 / 0x003C00

8 31

R4

0

R5

0

R2

R3

G4

0

G5

0

G2

G3

B4

0

B5

0

B2

B3

R0

R1

G0

G1

B0

B1

R4

0

R5

0

R2

R3

R0

R1

1st R 

data

1st G 

data

1st B 

data

2nd R 

data
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RGB565: 
 
1-wire 

CSX

SCLK

SIO0

Host to DDI

02h

CSX

SCLK

SIO0

Host to DDI

R4 R1R2R3 R0 G4G5

G1G2

G3

G0 B4 B1B2B3 B0 R4 R1R2R3 R0 G4G5 G1G2G3 G0 B4 B1B2B3 B0

0x002C00 / 0x003C00
1st R data 1st G data

1st G data 1st B data 2nd R data 2nd G data 2nd B data

0 7 328 31

 
 
2-wire 

 

 
 
4-wire 

CSX

SCLK

SIO0

Host to DDI
12h

SI1

SI2

SI3

0 0

0 0

0 0

0 0 R4 R0

R1

R2

R3

G4 G0

G5 G1

G2

G3 B4 B0

B1

B2

B3R4 R0

R1

R2

R3

G4 G0

G5 G1

G2

G3 B4 B0

B1

B2

B3

0 0

0 0

0 0

0 0

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

1st Pixel 2nd Pixel

0 7 8 13 14

CSX

SCLK

SIO0

Host to DDI
32h

SI1

SI2

SI3

0 1 2 3 4 5 6 7 32 33

0x002C00 / 0x003C00

8 31

R4 R0

R1

R2

R3

G4 G0

G5 G1

G2

G3 B4 B0

B1

B2

B3R4 R0

R1

R2

R3

G4 G0

G5 G1

G2

G3 B4 B0

B1

B2

B3

1st Pixel 2nd Pixel
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RGB332: 
 
 
1-wire 

 
 
 
2-wire 

 
 
 
4-wire 

 
 
 
 

CSX

SCLK

SIO0

Host to DDI

02h

CSX

SCLK

SIO0

Host to DDI

R1R2 R0 G1G2 G0 B1 B0

R1R2 R0 G1G2 G0 B1 B0 R1R2 R0 G1G2 G0 B1 B0 R1R2 R0 G1G2 G0 B1 B0

0x002C00 / 0x003C00
1st Pixel

2nd Pixel 3rd Pixel 4th Pixel

0 7 328 31

CSX

SCLK

SIO0
Host to DDI

72h

SI1

0 1 2 3 4 5 6 7 32 33

0x002C00 / 0x003C00

8 31

R2

G2

R0

R1 G0

G1

CSX

SCLK

SIO0
Host to DDI

52h

SI1

0 0

0 0

0 0

0 0

0 0

0 0

0 0

0 0

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

0 7 8 18 19

B0

B1

2nd Pixel

data

R2

G2

R0

R1 G0

G1

B0

B1

1st Pixel

data

R2

G2

R0

R1 G0

G1

B0

B1

2ndPixel

data

R2

G2

R0

R1 G0

G1

B0

B1

1st Pixel

data

CSX

SCLK

SIO0

Host to DDI
12h

SI1

SI2

SI3

0 0

0 0

0 0

0 0

R0

R1

R2

G0

G1

G2 B0

B1R0

R1

R2

G0

G1

G2 B0

B1 R0

R1

R2

G0

G1

G2 B0

B1 R0

R1

R2

G0

G1

G2 B0

B1

0 0

0 0

0 0

0 0

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

1st

 Pixel

2nd

Pixel

3rd

data

4th 

Pixel

0 7 8 13 14

CSX

SCLK

SIO0

Host to DDI
32h

SI1

SI2

SI3

0 1 2 3 4 5 6 7 32 33

0x002C00 / 0x003C00

8 31

R0

R1

R2

G0

G1

G2 B0

B1R0

R1

R2

G0

G1

G2 B0

B1 R0

R1

R2

G0

G1

G2 B0

B1 R0

R1

R2

G0

G1

G2 B0

B1

1st

 Pixel

2nd

Pixel

3rd

data

4th 

Pixel
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RGB111: 
 
 
0RGB0RGB 
 

 
 

CSX

SCLK

SIO0

Host to DDI

02h R0

G0

B0

0

R0

G0

B0

0

0x002C00 / 0x003C00

1st 

Pixel

2nd 

Pixel

0 7 328 31

3rd 

Pixel

4th 

Pixel

R0

G0

B0

0

R0

G0

B0

0

 
 
 
00RGBRGB 
 

 
 
 
 
 
 
 
 
 

CSX

SCLK

SIO0

Host to DDI

02h

CSX

SCLK

SIO0

Host to DDI

R0 G0 B00 R0 G0 B00

R0 G0 B00 R0 G0 B00 R0 G0 B00 R0 G0 B00 R0 G0 B00 R0 G0 B00

0x002C00 / 0x003C00
1st Pixel 2nd Pixel

3rd Pixel 4th Pixel

0 7 328 31

CSX

SCLK

SIO0

Host to DDI

02h

CSX

SCLK

SIO0

Host to DDI

R0 G0 B00 R0 G0 B00

R0 G0 B00 R0 G0 B00 R0 G0 B00 R0 G0 B00 R0 G0 B00 R0 G0 B00

0x002C00 / 0x003C00
1st Pixel 2nd Pixel

3rd Pixel 4th Pixel

0 7 328 31

CSX

SCLK

SIO0

Host to DDI

02h

R0

G0

B0

0 R0

G0

B0

0

0x002C00 / 0x003C00

1st 

Pixel

2nd 

Pixel

0 7 328 31

R0

G0

B0

0 R0

G0

B0

0

3rd 

Pixel

4th 

Pixel
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GRAY256: 
 
 
1-wire 

 
 
 
4-wire 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

CSX

SCLK

SIO0

Host to DDI

02h 0x002C00 / 0x003C00

CSX

SCLK

SIO0

Host to DDI

G4G5 G1G6 G2G7 G3 G0

G4G5 G1G6 G2G7 G3 G0 G4G5 G1G6 G2G7 G3 G0 G4G5 G1G6 G2G7 G3 G0

0 7 328 31

1st Pixel

2nd Pixel3rd Pixel 4th Pixel

CSX

SCLK

SIO0

Host to DDI
12h

SI1

SI2

SI3

0 0

0 0

0 0

0 0

G4

G5 G1

G6 G2

G7 G3

G0 G4

G5 G1

G6 G2

G7 G3

G0 G4

G5 G1

G6 G2

G7 G3

G0 G4

G5 G1

G6 G2

G7 G3

G00 0

0 0

0 0

0 0

AD4 AD0

AD5 AD1

AD6 AD2

AD7 AD3

0 7 8 13 14

1st 

Pixel

2nd 

Pixel

3rd 

Pixel

4th 

Pixel

CSX

SCLK

SIO0

Host to DDI
32h

SI1

SI2

SI3

0 1 2 3 4 5 6 7 32 33

0x002C00 / 0x003C00

8 31

G4

G5 G1

G6 G2

G7 G3

G0 G4

G5 G1

G6 G2

G7 G3

G0 G4

G5 G1

G6 G2

G7 G3

G0 G4

G5 G1

G6 G2

G7 G3

G0

1st 

Pixel

2nd 

Pixel

3rd 

Pixel

4th 

Pixel
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The QUAD SPI interface read mode are described in the following figure as below. 
 
Instruction[7:0] = 03h                   Command read 

 AD[23:0] = {8ôh00, CMD[7:0], 8ôh00}       Driver IC command address 
 Dout[7:0]                   Driver IC output to host 
 
 
 
 
 
 
 
  

CSX

SCLK

SIO0

Host to DDI

Instruction[7:0] = 03h AD[23:0]

Dout1[7:0] Dout2[7:0]DDI to Host

Hi-Z

Hi-ZSIO0

0 1 2 3 4 5 6 7 8 31 32
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1.work mode change 

The QUAD SPI interface utilizes CSX, SCL, SIO0, SI1, SI2 and SI3 signals. SCL is driven 
from high to low then pulled back to high during the write cycle. The host processor provides 
information during the write cycle while the display module reads the host processor 
information on the rising edge of SCL. 
 

The QUAD SPI interface Send instruction in current mode to change to new mode. 
 

 
 
 
 
 
 
  

CSX

SCLK

SIO0

Host to DDI

0 1 2 3 4 5 6 7

IS5 IS1IS7 IS3IS6 IS4 IS2 IS0

CSX

SCLK

SIO0

SI1

0 1 2 3

IS4 IS0

IS5 IS1

IS6 IS2

IS7 IS3

Host to DDI

CSX

SCLK

SIO0

Host to DDI

SI1

SI2

SI3

0 1

IS4 IS0

IS5 IS1

IS6 IS2

IS7 IS3
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2.Reset Function 
 

If the host is operating in 1-wire SPI protocol and the driver IC is operating in 2-wire or 
4-wire SPI protocol, then the DDIC interface is reset to 1-wire SPI. 
 

 
 
 

 
 
 
 
 
  

CSX

SCLK

SIO0
Host to DDI

SI1

1 1 1 1

x x x x

0 1 2 3

1 1

x x

1 1

x x

4 5 6 7

CSX

SCLK

SIO0

Host to DDI

SI1

SI2

SI3

1 1 1 1

x x x x

x x x x

x x x x

1 1

x x

x x

x x

0 1 2 3 4 5 6 7

1 1

x x

x x

x x
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5.3     Tearing Effect Output 

 
The tearing effect output line supplies to the HOST a panel synchronization signal. This 

signal can be enabled or disabled by the Tearing Effect Line off and on commands. The 
mode of the tearing effect signal is defined by the parameter of the set_tear_on (35h) and 
set_tear_scanline(44h) commands. The signal can be used by the HOST to synchronize 
internal VSYNC when displaying video images. 
 

 
 
Mode 1,  

The tearing effect output signal consist of V-sync and V-Blanking information only:  

 

tvdl tvdh

thdhthdl
 

tvdh = The LCD display is not updated from the frame memory. 
tvdl = The LCD display is updated from the frame memory. 
 
Mode 2, 
The tearing effect output signal consist of V-Blanking and H-Blanking which are included of 
V-sync and H-sync information: 
 

Invisible

Line

1st

Line
nth

Line  
thdh = The display is not updated from the frame memory. 
thdl = The display is updated from the frame memory. 
n = Vertical scanning resolution 
 
Mode 3,  
This mode turn on the tearing effect output signal when vertical scanning reaches line N. 
In below figure, it shows that TE only output one line period pulse that can be selected from 
2nd line to 1280th line by register 44h. 

 

N=1 N=2 N=3 N=n-1 N=n

ʁ ʁ    ʁ

 
 
N = The N-th scanning line which set by register N[15:0] of command STESL(44h). 
n = Vertical scanning resolution    
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Note. During Sleep In mode, the tearing effect output signal is active low. 
 
 



   CO5300  

OLED Display Driver  

 

 
Page 33 CHIPONE Technology (Beijing) Co., Ltd. 

www.chiponeic.com 

Datasheet V0.01 2023 

 

 

The tearing effect signal is described as below: 

 

AC characteristics of Tearing Effect Signal (Frame Rate = 60Hz) 

Notes: 

The signalôs rise and fall times (tf, tr) are stipulated to be equal to or less than 15ns. 

 

The Tearing Effect Output Line is fed back to the HOST and should be used as shown below to 

avoid tearing effect: 

 

The below is described TE output Position by Register 35h and 44h. 

 

Reg. 35h Reg. 44h 
TE Output Position 

M N 

0 0 
TE high in V-porch region including of VBP and VFP for TE mode 

1 

1 0 
TE high in all V-porch including of VBP and VFP/H-porch 

including of HBP and HFP region for TE mode 2 

0 Ŭ0 TE high at N-th line for TE mode 3 

1 Ŭ0 
TE high in all V-porch including of VBP and VFP/H-porch 

including of HBP and HFP region for TE mode 2 
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5.4     Display Serial Interface (DSI) MIPI Interface 

 

5.4.1.1 General 

The display module uses data and clock lane differential pairs for DSI (DSI-1M). Both 

differential lane pairs can be driven to Low Power (LP) or High Speed (HS) mode. 

Low Power mode means that each line of the differential pair is used in the single ended mode, 

a differential receiver is disable (a termination resistor of the receiver is disable), and it can be 

driven into a low power mode. 

 

High Speed mode means that differential pairs (the termination resistor of the receiver is 

enable) are not used in the single ended mode. 

Different modes and protocols are used in each mode when transferring information from the 

MCU to the display module and vice versa. 

The State Codes of the High Speed (HS) and Low Power (LP) lane pair are defined below. 

 

The State Codes of the High Speed (HS) and Low Power (LP) lane pair define 

Lane Pair State Code 
Line DC Voltage Levels High Speed (HS) Low Power 

DATA_P DATA_N Burst Mode Control Mode Escape Mode 

HS-0 Low (HS) High (HS) Differential - 0 Note1 Note1 

HS-1 High (HS) Low (HS) Differential ï 1 Note1 Note1 

LP-00 Low (LP) Low (LP) Not Defined Bridge Space 

LP-01 Low (LP) High (LP) Not Defined HS-Request Mark-0 

LP-10 High (LP) Low (LP) Not Defined LP-Request Mark-1 

LP-11 High (LP) High (LP) Not Defined Stop Note 2 

 

Note 1: Low-Power Receivers (LP-Rx) of the lane pair will check the LP-00 state code when the Lane Pair is in the High 

Speed (HS) mode. 

Note 2 : If Low-Power Receivers (LP-Rx) of the lane pair recognizes the LP-11 state code, then the lane pair will 

return to LP-11 of the Control Mode.  

Note 3: n = 0, and 1(D1P/N, and D2 P/N lanes only for HS-0 and HS-1). 
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5.4.1.2 DSI CLK Lanes 

CLKP/N lanes can be driven into three different power modes: Low Power Mode (LPM), 

Ultra-Low Power Mode (ULPM) and High Speed Clock Mode (HSCM). Clock lane is in the single 

ended mode (LP = Low Power) when entering or leaving Low Power Mode (LPM) or Ultra-Low 

Power Mode (ULPM). Clock lane is in the single ended mode (LP = Low Power) when entering 

in or leaving High Speed Clock Mode (HSCM). These entering and leaving protocols use Clock 

lane in the single ended mode to generate an entering or leaving sequence. The principal flow 

chart of the different Clock lane power modes is illustrated below. 

 

SW Reset
HW Reset

Power on Sequence

LPM
LP- 11

LP- 10

LP- 00

ULPM
LP- 00

LP- 10

LP- 01

LP- 00

HS- 0

HS- 0

HS- 0

HS-1

HSCM (HS clocking)
 

Clock Lane Power Modes 
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5.4.1.3 Low Power Mode (LPM) 

CLKP/N lanes can be driven to the Low Power Mode (LPM), when CLKP/N lanes enter LP-

11 State Code, in three different ways: 

 

1)   After SW Reset, HW Reset or Power On Sequence => LP-11. 

 

2)   After CLKP/N lanes leave Ultra-Low Power Mode (ULPM, LP-00 State Code) => LP-

10 => LP-11 (LPM). This sequence is illustrated below. 

 

 

From ULPM to LPM 

 

 

3)   After CLKP/N lanes leave High Speed Clock Mode (HSCM, HS-0 or HS-1 State 

Code) => HS-0=> LP-11 (LPM). This sequence is illustrated below. 

 

 

From High Speed Clock Mode (HSCM) to LPM 
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The changes of all the three modes are illustrated in the flow chart below. 

 

SW Reset
HW Reset

Power on Sequence

LPM
LP- 11

LP- 10

LP- 00

ULPM
LP- 00

LP- 10

LP- 01

LP- 00

HS- 0

HS- 0

HS- 0

HS-1

HSCM (HS clocking)
Mode change 

 

 

All Three Mode Changes to LPM 
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5.4.1.4 Ultra- Low Power Mode (ULPM) 

CLKP/N lanes can be driven to the Ultra- Low Power Mode (ULPM), when CLKP/N lanes 

enter LP-11 State Code, in three different ways: 

 

1)   After SW Reset, HW Reset or Power On Sequence => LP-11. 

 

2)   After CLKP/N lanes leave Low Power Mode (LPM, LP-11 State Code) => LP-10 => LP-

00 (ULPM). This sequence is illustrated below. 

 

 

From LPM to ULPM 

 

The mode change is also illustrated below. 
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SW Reset
HW Reset

Power on Sequence

LPM
LP- 11

LP- 10

LP- 00

ULPM
LP- 00

LP- 10

LP- 01

LP- 00

HS- 0

HS- 0

HS- 0

HS-1

HSCM (HS clocking)
Mode change 

 

Mode Change from LPM to ULPM 
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5.4.1.5 High- Speed Clock Mode (HSCM) 

CLKP/N lanes can be driven to the High Speed Clock Mode (HSCM) when CLK lanes start 

to function between HS-0 and HS-1 State Codes. The only entering possibility is from the Low 

Power Mode (LPM, LP-11 State Code) => LP-01 => LP-00 => HS-0 => HS-0/1 (HSCM).  

 

This sequence is illustrated below. 

 

 
From LPM to HSCM 

 

 

The mode change is also illustrated below. 
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SW Reset
HW Reset

Power on Sequence

LPM
LP- 11

LP- 10

LP- 00

ULPM
LP- 00

LP- 10

LP- 01

LP- 00

HS- 0

HS- 0

HS- 0

HS-1

HSCM (HS clocking)
Mode change 

 

Mode Change from LPM to HSCM 
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The high speed clock (CLKP/N) starts before high speed data is sent via data lanes. The 

high speed clock continues clocking after the high speed data sending is stopped. 

 

The burst of the high speed clock consists of: 

- Even number of transitions. 

- Start state is HS- 0. 

- End state is HS- 0. 

 

 

High Speed Clock Burs 
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5.4.2.1 General 

D0P/N, and D1P/N Data lanes can be driven into different modes: 

- Escape Mode ( Only D0P/N data lane is used). 

- High- Speed Data Transmission (all data lanes are used). 

- Bus Turnaround Request (Only D0P/N data lane are used). 

 

These modes and their entering codes are defined in the following table. 

 

Modes and entering code define 

Mode  Entering Mode Sequence 
Leaving Mode 

Sequence 

Escape Mode LP- 11Ą LP- 10Ą LP- 00 Ą LP- 01 Ą LP- 00 
LP- 00Ą LP- 10Ą LP- 

11 ( Mark-1) 

High- Speed Data Transmission LP- 11Ą LP- 01 Ą LP- 00 Ą HS- 0 
( HS- 0 or HS- 1)Ą 

LP11 

Bus Turnaround Request LP- 11Ą LP- 10Ą LP- 00 Ą LP- 10Ą LP- 00 Hi- Z 
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5.4.2.2 Escape Modes 

D0P/N data lanes can be used in different Escape Modes when data lanes are in the Low 

Power (LP) mode. These Escape Modes are used to: 

- Send ñLow-Power Data Transmissionò (LPDT) from the MCU to the display module. 

- Drive data lanes to ñUltra-Low Power Stateò (ULPS). 

- Indicate ñRemote Application Resetò (RAR), which can reset the display module. 

- Indicate ñAcknowledgeò (ACK), which is used to transmit a non-error event from the 

display module to the MCU. 

 

The basic sequence of the Escape Mode is as follows: 

- Start: LP-11. 

- Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00. 

- Escape Command (EC), which is coded, when one of the data lanes changes from low-

to-high-to-low then this changed data lane presents the value of the current data bit 

(D0P = 1, D0N= 0). When DSI-D0 changes from low-to-high-to-low, the receiver will 

latch a data bit, which value is logical 0. The receiver will use this low-to-high-to-low 

transition as its internal clock. 

- A load if it is needed. 

- Exit Escape (Mark-1) LP-00 => LP-10 => LP-11. 

- End: LP-11. 

 

 

 

This basic construction is illustrated below. 

 

 
General Escape Mode Sequence 

 

 

A total of eight Escape Commands (EC) are divided into two types: Mode and Trigger, as 

shown in below Table. 

 

An example of the Mode type Escape Command is ĂUltra-Low Power Mode , where the 

MCU instructs the display module to enter its Ultra-Low Power Mode. 
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Escape commands are defined in the following table. 

 

Escape commands define 

Escape Command  
Command Type 

Mode / Trigger 

Entry command 

Pattern 

(First BitĄ Last Bit 

Transmitted) 

Dn D0 

Low- Power Data Transmission Mode 1110 0001 bin  x 

Ultra- Low Power Mode Mode 0001 1110 bin x x 

Underfined- 1, Note1 Mode 1001 1111 bin   

Underfined- 2, Note1 Mode 1101 1110 bin   

Remote Application Reset Trigger 0110 0010 bin  x 

Acknowledge Trigger 0010 0001 bin  x 

UnKnow- 5, Note1 Trigger 1010 0000 bin   

 

Note 1: This Escape command support is not implemented on the display module. 

Note 2: n=1. 

Note 3: x= supported. 
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5.4.2.3 Low- Power Data Transmission (LPDT) 

The MCU can send data to the display module in the Low-Power Data Transmission (LPDT) 

mode when data lanes enter the Escape Mode and Low-Power Data Transmission (LPDT) 

command is sent to the display module. 

 

The display module also uses the same sequence when it sends data to the MCU. The Low 

Power Data Transmission (LPDT) uses the following sequence: 

- Start: LP-11. 

- Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00. 

- Low-Power Data Transmission (LPDT) command in the Escape Mode: 1110 0001 (first 

to last bit). 

- Load (Data). 

- One or more bytes (one byte = 8 bit). 

- Data lanes are in pause mode when data lanes are stopped (both lanes are low) 

between bytes. 

- Mark-1: LP-00 => LP-10 => LP-11. 

- End: LP-11. 

 

This sequence is illustrated for reference purposes below. 

 

Low- Power Data Transmission (LPDT) 
Note: Load (Data) presents that the first bit is the logical 1 in this example. 

 

 

Pause (Example) 



   CO5300  

OLED Display Driver  

 

 
Page 47 CHIPONE Technology (Beijing) Co., Ltd. 

www.chiponeic.com 

Datasheet V0.01 2023 

5.4.2.4 Ultra- Low Power State (ULPS) 

The MCU can force data lanes get into the Ultra-Low Power State (ULPS) mode when data 

lanes enter the Escape Mode. The Ultra-Low Power State (ULPS) uses the following sequence: 

- Start: LP-11. 

- Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00. 

- Ultra-Low Power State (ULPS) command in the Escape Mode: 0001 1110 (first to last 

bit). 

- Ultra-Low Power State (ULPS) when the MCU keeps data lanes low. 

- Mark-1: LP-00 => LP-10 => LP-11. 

- End: LP-11 (Next command must wait 100us after data lanes leave ULPS). 

 

This sequence is illustrated for reference purposes below. 

 

 

Ultra- Low Power State (ULPS) 
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5.4.2.5 Remote Application Reset (RAR) 

The MCU can inform the display module that it should be reset in Remote Application Reset 

(RAR) trigger when data lanes enter the Escape Mode. The Remote Application Reset (RAR) 

uses the following sequence: 

- Start: LP-11. 

- Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00. 

- Remote Application Reset (RAR) command in Escape Mode: 0110 0010 (first to last bit). 

- Mark-1: LP-00 => LP-10 => LP-11. 

- End: LP-11. 

 

This sequence is illustrated for reference purposes below. 

 

 
Remote Application Reset (RAR) 
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5.4.2.6 Acknowledge (ACK) 

The display module can inform the MCU an error is not recognized by Acknowledge (ACK). 

The display module sends the Acknowledge (ACK) with the following sequence: 

- Start: LP-11. 

- Escape Mode Entry (EME): LP-11 => LP-10 => LP-00 => LP-01 => LP-00. 

- Acknowledge (ACK) command in the Escape Mode: 0010 0001 (first to last bit). 

- Mark-1: LP-00 => LP-10 => LP-11. 

- End: LP-11. 

-  

This sequence is illustrated for reference purposes below. 

 

 
Acknowledge (ACK) 
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5.4.2.7 Entering High- Speed Data Transmission (TSOT of HSDT) 

The display module enters High-Speed Data Transmission (HSDT) when Clock lane 

CLKP/N have already entered the High-Speed Clock Mode (HSCM) by the MCU. See more 

information in the section ñHigh-Speed Clock Mode (HSCM)ò. Data lanes D0P/N and D1P/N of 

the display module enter the High-Speed Data Transmission (TSOT of HSDT) as follows: 

- Start: LP-11. 

- HS-Request: LP-01. 

- HS-Settle: LP-00 => HS-0 (Rx: Lane Termination Enable). 

- Rx Synchronization: 011101 (Tx (= MCU) Synchronization: 0001 1101). 

- End: High-Speed Data Transmission (HSDT) ï Ready to receive High-Speed Data Load. 

 

The sequence of entering High-Speed Data Transmission (TSOT of HSDT) is illustrated 

below. 

 

 
Entering High- Speed Data Transmission (TSOT of HSDT) 
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5.4.2.8 Leaving High- Speed Data Transmission (TEOP of HSDT) 

The display module leaves the High-Speed Data Transmission (TEOT of HSDT) when 

Clock lane DSICLKP/N are in the High-Speed Clock Mode (HSCM) by the MCU, and this HSCM 

is kept until data lanes D0P/N and D1P/N are in the LP-11 mode. See more information in the 

section ñHigh-Speed Clock Mode (HSCM)ò. Data lanes D0P/N and D1P/N of the display module 

leave the High-Speed Data Transmission (TEOT of HSDT) as follows: 

- Start: High-Speed Data Transmission (HSDT). 

- Stops High-Speed Data Transmission. 

- MCU changes to HS-1, if the last load bit is HS-0. 

- MCU changes to HS-0, if the last load bit is HS-1. 

- End: LP-11 (Rx: Lane Termination Disable). 

 

The sequence of leaving High-Speed Data Transmission (TEOT of HSDT) is illustrated 

below. 

 

 

Leaving High- Speed Data Transmission (TEOT of HSDT) 
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5.4.2.9 Burst of the High- Speed Data Transmission (HSDT) 

The burst of the ñHigh-Speed Data Transmissionò (HSDT) can consist of one or several 

data packet(s). These data packets can be Long (LPa) or Short (SPa) packets. These packets 

are defined in the section ñShort Packet (SPa) and Long Packet (LPa) Structuresò. These 

different burst of the High-Speed Data Transmission (HSDT) cases are illustrated for reference 

purposes below. 

 

 

Single Packet in High- Speed Data Transmissions 

 

 

 

The multiple packets in High-Speed Data Transmission are illustrated for reference 

purposes below. 

 

 

Multiple Packets in High- Speed Data Transmission ï Example 

 

 

    

Explanations of Packet Abbreviation 

Abbreviation Explanation 

EOT End of the Transmission 

LPa Long Packet 

LP-11 Low Power Mode, Both of Data lanes stay at ñ1ò (Stop Mode) 

SPa Short Packet  

SOT Start of the Transmission 
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5.4.2.10 Bus Turnaround (BTA) 

The MCU or display module, which controls D0P/N Data Lanes, can start a bus turnaround 

procedure when it requires information from a receiver, which can be the MCU or display module. 

The MCU and display module use the same sequence when this bus turnaround procedure is 

used. The sequence, when the MCU wants to do the bus turnaround procedure to the display 

module, is described for reference purposes as follows: 

- Start (MCU): LP-11. 

- Turnaround Request (MCU): LP-11 => LP-10 => LP-00 => LP-10 => LP-00. 

- The MCU waits until the display module starts to control D0P/N data lanes and the MCU 

stops to control D0P/N data lanes (= High-Z). 

- The display module changes to the stop mode: LP-00 => LP-10 => LP-11. 

 

The bus turnaround procedure (from the MCU to the display module) is illustrated below. 

 

 

Bus Turnaround Procedure 

 

 

MCU and display module terms can be switched on above figure, if the Bus Turnaround 

(BTA) is from the display module to the MCU. 
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5.4.3.1 Short Packet (SPa) and Long Packet (LPa) Structures 

Short Packet (SPa) and Long Packet (LPa) are always used when data transmission is 

done in Low Power Data Transmission (LPDT) or High-Speed Data Transmission (HSDT) 

modes. The lengths of the packets are: 

- Short Packet (SPa): 4 bytes. 

- Long Packet (LPa): 6 to 65,541 bytes. 

 

The type (SPa or LPa) of the packet can be recognized from their package headers (PH). 

 

 

Short Packet (SPa) Structure 

 

 

 
Long Packet (LPa) Structure 

 

 

Notes 1. Short Packet (SPa) Structure and Long Packet (LPa) Structure present a single packet sending (= Includes LP-11, 

SOT and EOT for each packet sending). 

Notes 2. The other possibility is that SOT, EOT and LP-11 are not needed between packets if packets are sent in multiple 

packet format, e.g: 

- LP-11 ŕ SOT ŕ SPa ŕ LPa ŕ SPa ŕ SPa ŕ EOT ŕ LP-11 

- LP-11 ŕ SOT ŕ SPa ŕ SPa ŕ SPa ŕ EOT ŕ LP-11 

- LP-11 ŕ SOT ŕ LPa ŕ LPa ŕ LPa ŕ EOT ŕ LP-11 
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5.4.3.2 Bit Order of the Byte on Packet 

The bit order of the byte, what is used in packets, is that the Least Significant Bit (LSB) of 

the byte is sent first, and the Most Significant Bit (MSB) is sent last. The order is illustrated for 

reference purposes below. 

 

DI 

(Data Identification) 
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Bit order of the byte on packet 

 

 

5.4.3.3 Byte Order of the Multiple Byte Information on Packets 

Byte order of the multiple bytes information, what is used in packets, is that the Least 

Significant (LS) Byte of the information is sent first and the Most Significant (MS) Byte is sent 

last. For example, Word Count (WC) consists of 2 bytes (= 16 bits); while the LS byte is sent 

first and the MS byte is sent last. The order is illustrated for reference purposes below. 

 

WC - LSB 

(Word Count ï LSB) 

WC ï MSB 

(Word Count ï MSB) 
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Order of the multiple byte information on packets 
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5.4.3.4 Packet Header (PH) 

The packet header always consists of 4 bytes. The content of these 4 bytes are different for 

Short Packet (SPa) and Long Packet (LPa). 

 

 ̧ Short Packet (SPa) : 

- 1st byte: Data Identification (DI) => Identify that this is a Short Packet (SPa). 

- 2nd and 3rd bytes: Packet Data (PD), Data 0 and 1. 

- 4th byte: Error Correction Code (ECC). 

 

DI 

(Data Identification) 
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(Packet Data) 

Data 1 

(Packet Data) 

ECC 

(Error Correction Code) 
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Packet Header (PH) in a Short Packet (SPa) 

 

 

 ̧ Long Packet (LPa) : 

- 1st byte: Data Identification (DI) => Identify that this is a Long Packet (LPa). 

- 2nd and 3rd bytes: Word Count (WC). 

- 4th byte: Error Correction Code (ECC). 

 

DI 

(Data Identification) 

WC - LSB 

(Word Count ï LSB) 

WC ï MSB 

(Word Count ï MSB) 
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Packet Header (PH) in a Long Packet (LPa) 
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5.4.3.5 Data Identification (DI) 

Data Identification (DI) is a part of the Packet Header (PH), and it consists of 2 parts: 

- Virtual Channel (VC), 2 bits, DI [7...6]. 

- Data Type (DT), 6 bits, DI [5é0]. 

 

The Data Identification (DI) structure is illustrated, see the figure below. 

 

 

Data Identification (DI) Structure 

 

 

Data Identification (DI) in the Packet Header (PH) is illustrated for reference purposes 

below. 
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(Data Identification) 
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(Word Count ï LSB) 
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Data Identification (DI) on the Packet Header (PH) 

 

  

Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

DI (Data Identification)

VC

(Virtual Channel

Identifier)

DT

(Data Type)
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5.4.3.6 Virtual Channel (VC) 

Virtual Channel (VC) is a part of Data Identification (DI [7:6]) structure, and it is used to 

address where a packet is to be sent from the MCU. Bits of the Virtual Channel (VC) are 

illustrated for reference purposes below. 
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Virtual Channel (VC) on the Packet Header (PH) 

 

 

 

Virtual Channel (VC) can assign 4 different channels for 4 different display modules. 

Devices will use the same virtual channel as which the MCU uses to send packets to them, e.g. 

- The MCU uses the virtual channel 0 when it sends packets to the CO5300. 

- The CO5300 also uses the virtual channel 0 when it sends packets to the MCU. 

 

This functionality is illustrated below. 

 

 
Illustrate of Virtual Channel (VC) 

 

Virtual Channel (VC) is always 0 (DI [7:6] = VC [1:0] = 00b) when the MCU sends ñEnd of 

Transmission Packetò to the display module. See the section ñEnd of Transmission Packet 

(EoTP)ò. This display module does not support the virtual channel selector for other devices (1 

to 3) when the only possible virtual channel (VC [1:0]) is 00b for the CO5300. 
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5.4.3.7 Data Type (DT) 

Data Type (DT) is a part of Data Identification (DI [5é0]) structure, and it is used to define 

the type of the used data in a packet. Bits of the Data Type (DT) are illustrated for reference 

purposes below. 
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Data Type (DT) on the Packet Header (PH) 

 

 

This Data Type (DT) also defines the used packet is a Short Packet (SPa) or a Long Packet 

(LPa). Data Types (DT) are different from the MCU to the display module (or other devices) and 

vice versa. These Data Types (DT) are defined in the tables below. 

 

Data Types (DT) define List 

From the MCU to the Display Module 

Hex Description Short / Long Packet 

01 Sync Even, V Sync Start SPa ( Short Packet) 

11 Sync Even, V Sync End SPa ( Short Packet) 

21 Sync Even, H Sync Start SPa ( Short Packet) 

31 Sync Even, H Sync End SPa ( Short Packet) 

08 End of Transmission Packet (EOTP) Note1 SPa ( Short Packet) 

02 Color Mode Off Command SPa ( Short Packet) 

12 Color Mode On Command SPa ( Short Packet) 

22 Shut Down Peripheral Command SPa ( Short Packet) 

32 Turn On Peripheral Command SPa ( Short Packet) 

03 Generic Short WRITE, no parameters SPa ( Short Packet) 

13 Generic Short WRITE, 1 parameters SPa ( Short Packet) 

23 Generic Short WRITE, 2 parameters SPa ( Short Packet) 

04 Generic Short READ, no parameters SPa ( Short Packet) 

14 Generic Short READ, 1 parameters SPa ( Short Packet) 

24 Generic Short READ, 2 parameters SPa ( Short Packet) 

05 DCS Write, No Parameter SPa ( Short Packet) 

15 DCS Write, 1 Parameter SPa ( Short Packet) 

06 DCS Read, No Parameter SPa ( Short Packet) 

37 Set Maximum Return Packet Size SPa ( Short Packet) 
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From the MCU to the Display Module 

09 Null Packet, No Data, Note2 LPa (Long Packet) 

19 Blanking Packet, no data LPa (Long Packet) 

29 Generic Long Write LPa (Long Packet) 

39 DCS Write Long LPa (Long Packet) 

1E Packed Pixel Stream, 18-bit RGB, 6-6-6 Format LPa (Long Packet) 

2E 
Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 
Format 

LPa (Long Packet) 

3E Packed Pixel Stream, 24-bit RGB, 8-8-8 Format LPa (Long Packet) 

X0 
XF 

DO NOT USE 
All unspecified codes are reserved 

 

Note 1: This can be used when the MCU wants to make sure that it is the end of the transmission in High Speed 

Data Transferring (HSDT) mode. 

Note 2. This can be used when data lanes are to be kept in High Speed Data Transferring (HSDT) Mode. 

 

Data Type (DT) from the Display Module (or Other Devices) to the MCU. 

 

Data Type (DT) from the Display Module (or Other Devices) to the MCU 

From the Display Module to the MCU 

Hex Description Short / Long Packet 

02h Acknowledge with Error Report SPa ( Short Packet) 

1Ch DCS Read Long Response LPa (Long Packet) 

21h DCS Read Short Response, 1 byte returned SPa ( Short Packet) 

22h DCS Read Short Response, 2 byte returned SPa ( Short Packet) 

1Ah Generic Read Long Response LPa (Long Packet) 

11h Generic Read Short Response, 1 byte returned SPa ( Short Packet) 

12h Generic Read Short Response, 2 byte returned SPa ( Short Packet) 

Note: The data type for Generic write/read: 1Ah, 11h, 12 will be disable (ignored packet) if bit DSIG is set to ñ0ò. 

 

 

The receiver will ignore other Data Type (DT) if they are not defined on tables: ñData Type 

(DT) from the MCU to the Display Module (or Other Devices)ò or ñData Type (DT) from the 

Display Module (or Other Devices) to the MCUò. 
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5.4.3.8 Packet Data (PD) in a Short Packet (SPa) 

Packet Data (PD) of the Short Packet (SPa) is placed after Data Type (DT) of the Data 

Identification (DI) and indicates a Short Packet (SPa) is to be sent. Packet Data (PD) of a Short 

Packet (SPa) consists of 2 data bytes: Data 0 and Data 1. The sending order of the Packet Data 

(PD) is that Data 0 is sent first and the Data 1 is sent last. Bits of Data 1 are set to 0 if the 

information length is 1 byte. Packet Data (PD) of a Short Packet (SPa), when the length of the 

information is 1 or 2 bytes and Virtual Channel (VC) is 0, are illustrated for reference purposes 

below. 

 

- Packet Data (PD) information: 

· Data 0: 26Hex (Display Command Set (DCS) with 1 Parameter => DI ( Data Type 

(DT)) = 15Hex). 

· Data 1: 01Hex ( DCSôs Parameter). 

 

DI 

(Data Identification) 
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ECC 

(Error Correction Code) 
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Packet Data (PD) for Short Packet (SPa), 2 Bytes Information 

 

 

- Packet Data (PD) information: 

· Data 0: 10Hex (DCS without Parameter => DI ( Data Type (DT)) = 05Hex). 

· Data 1: 00Hex (Null). 

 

DI 

(Data Identification) 

Data 0 

(Packet Data) 

Data 1 

(Packet Data) 

ECC 

(Error Correction Code) 
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Packet Data (PD) for Short Packet (SPa), 1 Byte Information 
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5.4.3.9 Word Count (WC) in a Long Packet (LPa) 

Word Count (WC) of the Long Packet (LPa) is placed after Data Type (DT) of the Data 

Identification (DI) and indicates that a Long Packet (LPa) is to be sent. Word Count (WC) 

indicates the amount of data bytes of the Packet Data (PD) that is to be sent after the Packet 

Header (PH). The location of the Word Count (WC) in a Long Packet is the same as which of 

the Packet Data (PD) in a Short Packet (SPa), as shown in Figure 5.4.9-2. Word Count (WC) of 

the Long Packet (LPa) consists of 2 bytes. The sending order of these 2 bytes of the Word Count 

(WC) is that the Least Significant (LS) Byte is sent first, and the Most Significant (MS) Byte is 

sent last. Word Count (WC) of a Long Packet (LPa) is illustrated for reference purposes below. 

 

DI 

(Data Identification) 

WC - LSB 

(Word Count ï LSB) 

WC ï MSB 

(Word Count ï MSB) 

ECC 

(Error Correction Code) 

8ôb 29H 8ôb 01H 8ôb 00H 8ôb 06H 

1 0 0 1 0 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0 0 
B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

L
S
B 

      
M
S
B 

L
S
B 

      
M
S
B 

L
S
B 

      
M
S
B 

L
S
B 

      
M
S
B 

 
Word Count (WC) in a Long Packet (LPa) 

 

 

Packet Data in Short and Long Packets 
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5.4.3.10 Error Correction Code (ECC) 

The Error Correction Code (ECC) is a part of Packet Header (PH) and its purpose is to 

identify an error or errors. The ECC protects the following fields: 

- Short Packet (SPa): Data Identification (DI) byte (8 bits: D [0é7]), Packet Data (PD) 

bytes (16 bits: D [8é23]) and ECC (8 bits: P [0é7]). 

- Long Packet (LPa): Data Identification (DI) byte (8 bits: D [0é7]), Word Count (WC) 

bytes (16 bits: D [8é23]) and ECC (8 bits: P [0é7]) D [23é0] and P [7é0] are illustrated 

for reference purposes below. 
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(Data Identification) 

Data 0 

(Packet Data) 
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(Packet Data) 
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(Error Correction Code) 
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D [23:0] and D 7:0] in a Short Packet (SPa) 

 

DI 

(Data Identification) 

WC - LSB 

(Word Count ï LSB) 

WC ï MSB 

(Word Count ï MSB) 
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(Error Correction Code) 
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D [23:0] and D 7:0] in a Long Packet (LPa) 

 

Error Correction Code (ECC) can recognize one or several error(s) and can only correct 

one-bit error. Bits (P [7é0]) of the Error Correction Code (ECC) are defined, where the symbol 

Ă^  presents the XOR function (Pn is 1 if there is odd number of 1, and Pn is 0 if there is even 

number of 1) as follows. 

· P7 = 0. 

· P6 = 0. 

· P5 = D10^D11^D12^D13^D14^D15^D16^D17^D18^D19^D21^D22^D23. 

· P4 = D4^D5^D6^D7^D8^D9^D16^D17^D18^D19^D20^D22^D23. 

· P3 = D1^D2^D3^D7^D8^D9^D13^D14^D15^D19^D20^D21^D23. 

· P2 = D0^D2^D3^D5^D6^D9^D11^D12^D15^D18^D20^D21^D22. 

· P1 = D0^D1^D3^D4^D6^D8^D10^D12^D14^D17^D20^D21^D22^D23. 

· P0 = D0^D1^D2^D4^D5^D7^D10^D11^D13^D16^D20^D21^D22^D23. 

P7 and P6 are set to 0 because Error Correction Code (ECC) is based on 64 bit value (D 
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[63é0]), but this implementation is based on 24 bit value (D [23é0]). Therefore, only 6 bits 

are needed (P [5é0]) for Error Correction Code (ECC). 

DI 

(Data Identification) 
Data 0 Data 1 

ECC 

(Error Correction Code) 
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XOR Function on Short Packet (SPa) 

 

 

DI 

(Data Identification) 

WC - LSB 

(Word Count ï LSB) 

WC ï MSB 

(Word Count ï MSB) 

ECC 

(Error Correction Code) 
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XOR Function on Long Packet (LPa) 

 

The transmitter (= the MCU or the Display Module) will send data bits D [23é0] and Error 

Correction Code (ECC) P [7é0]. The receiver (= the Display module or the MCU) will calculate 

the Internal Error Correction Code (IECC) and compare the received Error Correction Code 

(ECC) and the Internal Error Correction Code (IECC). This comparison is done when each 

power bit of ECC and IECC have performed the XOR function. The result of this function is PO 

[7é0]. This functionality, where the transmitter is the MCU and the receiver is the display module, 

is illustrated for reference purposes below. 

 

 

Internal Error Correction Code (IECC) on the Display Module (= the Receiver) 

 

The sent data bits (D [23é0]) and ECC (P [7é0]) are correctly received if the value of the 

PO [7é0]) is 00h. 

 

The sent data bits (D [23é0]) and ECC (P [7é0]) are not correctly received if the value of 

the PO [7é0]) is not 00h. 

 

 

Internal XOR Calculation between ECC and IECC Values ï No Error 
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Internal XOR Calculation between ECC and IECC Values ï Error 

The received Error Correction Code (ECC) can be 00h when the Error Correction Code 

(ECC) function is not used for data values D [23é0] on the transmitter side. The number of the 

errors (one or more) can be defined when the value of the PO [7é0] is compared to the values 

in the following table. 

 

The number of the errors define 

Data Bit PO7 PO6 PO5 PO4 PO3 PO2 PO1 PO0 Hex 

D [0] 0 0 0 0 0 1 1 1 07h 

D [1] 0 0 0 0 1 0 1 1 0Bh 

D [2] 0 0 0 0 1 1 0 1 0Dh 

D [3] 0 0 0 0 1 1 1 0 0Eh 

D [4] 0 0 0 1 0 0 1 1 13h 

D [5] 0 0 0 1 0 1 0 1 15h 

D [6] 0 0 0 1 0 1 1 0 16h 

D [7] 0 0 0 1 1 0 0 1 19h 

D [8] 0 0 0 1 1 0 1 0 1Ah 

D [9] 0 0 0 1 1 1 0 0 1Ch 

D [10] 0 0 1 0 0 0 1 1 23h 

D [11] 0 0 1 0 0 1 0 1 25h 

D [12] 0 0 1 0 0 1 1 0 26h 

D [13] 0 0 1 0 1 0 0 1 29h 

D [14] 0 0 1 0 1 0 1 0 2Ah 

D [15] 0 0 1 0 1 1 0 0 2Ch 

D [16] 0 0 1 1 0 0 0 1 31h 

D [17] 0 0 1 1 0 0 1 0 32h 

D [18] 0 0 1 1 0 1 0 0 34h 

D [19] 0 0 1 1 1 0 0 0 38h 

D [20] 0 0 0 1 1 1 1 1 1Fh 

D [21] 0 0 1 0 1 1 1 1 2Fh 

D [22] 0 0 1 1 0 1 1 1 37h 

D [23] 0 0 1 1 1 0 1 1 3Bh 

An error is detected if the value of the PO [7é0] is in Table, and the receiver can correct 

this one bit error because this found value also defines the location of the corrupt bit, e.g. 

- PO [7é0] = 0Eh. 

- The bit of the data (D [23é0]), that is not correct, is D [3] More than one error is detected 

if the value of the PO [7é0] is not in Table for example, PO [7é0] = 0Ch. 
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5.4.3.11 Packet Data (PD) in a Long Packet (LPa) 

Packet Data (PD) of a Long Packet (LPa) is placed after the Packet Header (PH) of a Long 

Packet (LPa). The amount of the data bytes is defined in the section ñWord Count (WC) in a 

Long Packet (LPa)ò. 

 

 

5.4.3.12 Packet Footer (PF) in a Long Packet (LPa) 

Packet Footer (PF) of a Long Packet (LPa) is placed after the Packet Data (PD) of a Long 

Packet (LPa). The Packet Footer (PF) is a checksum value that is calculated from the Packet 

Data of the Long Packet (LPa). The checksum uses a 16-bit Cyclic Redundancy Check (CRC) 

value which is generated by a polynomial X16+X12+X5+X0, as illustrated below. 

 

 

 

16-bit Cyclic Redundancy Check (CRC) Calculation 

 

 

The 16-bit Cyclic Redundancy Check (CRC) generator is initialized to FFFFh before 

calculations. The Most Significant Bit (MSB) of the data byte of the Packet Data (PD) is the first 

bit which is inputted into the 16-bit Cyclic Redundancy Check (CRC). An example of the 16-bit 

Cyclic Redundancy Check (CRC), where the Packet Data (PD) of a Long Packet (LPa) is 01h, 

is illustrated (step-by-step) below. 

 

 

 

CRC Calculation ï Packet Data (PD) is 01h 
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The value of the Packet Footer (PF) is 1E0Eh in this example (Command 01h has been 

sent), and is illustrated below. 
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(Data Identification) 

WC - LSB 

(Word Count ï LSB) 

WC ï MSB 
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Data 0 

(Packet Data) 
CRC- LSB CRC- MSB 

8ôb 00H 8ôb 0EH 8ôb 1EH 

0 0 0 0 0 0 0 0 0 1 1 1 0 0 0 0 0 1 1 1 1 0 0 0 
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Packet Footer (PF) Example 

 

 

The receiver calculates its checksum value from the received Packet Data (PD). The 

receiver compares its checksum and the Packet Footer (PF) that the transmitter has sent. The 

received Packet Data (PD) and Packet Footer (PF) are correct if the checksum of the receiver 

and Packet Footer (PF) are equal. The received Packet Data (PD) and Packet Footer (PF) are 

not correct if the checksum of the receiver and Packet Footer (PF) are not equal. 
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5.4.4.1 Display Command Set (DCS) 

Display Command Set (DCS), defined in the section ñCommand 1 Descriptionò, is used from 

the MCU to the display module. This Display Command Set (DCS) is always defined in the Data 

0 of the Packet Data (PD), and is included in Short Packet (SPa) and Long packet (LPa), as 

illustrated below. 

 

 

 

Display Command Set (DCS) in Short Packet (SPa) and Long Packet (LPa) 
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5.4.4.2 Display Command Set (DCS) Write, No Parameter (DSCWN-S) 

ñDisplay Command Set (DCS) Write, No Parameterò, which is defined in Data Type (DT, 00 

0101b), is always used in a Short Packet (SPa) from the MCU to the display module. These 

commands are defined in a table below: 

 

DSCWN-S Commands 

Command 

NOP (00h) 

Software Reset (01h) 

Sleep In (10h) 

Sleep Out (11h) 

Normal Display Mode On (13h) 

INVOff (20h) 

INVOn (21h) 

All Pixel Off (22h) 

All Pixel On (23h) 

Display Off (28h) 

Display On (29h) 

Tearing Effect Line Off (34h) 

Idle Mode Off (38h) 

Idle Mode On (39h) 

 

 

A Short Packet (SPa) is defined as: 

- Data Identification (DI): 

· Virtual Channel (VC, DI [7é6]): 00b. 

· Data Type (DT, DI [5é0]): 00 0101b. 

- Packet Data (PD): 

· Data 0: ñSleep In (10h)ò, Display Command Set (DCS). 

· Data 1: Always 00hex. 

- Error Correction Code (ECC). 
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5.4.4.3 Display Command Set (DCS) Write, 1 Parameter (DSCW1-S) 

ñDisplay Command Set (DCS) Write, 1 Parameterò (DCSW1-S), which is defined in Data 

Type (DT, 01 0101b), is always used in a Short Packet (SPa) from the MCU to the display 

module. These commands are defined in the table below. 

 

DSCW1-S Commands 

Command 

Gamma Curve Set (26h) 

TEON (35h) 

MADCTR (36h) 

COLMOD (3Ah) 

WRDISBV (51h) 

WRCTRLD (53h) 

WRCABC (55h) 

WRCABCMB (5Eh) 

 

Short Packet (SPa) is defined e.g. 

- Data Identification (DI): 

· Virtual Channel (VC, DI[7é6]): 00b. 

· Data Type (DT, DI[5é0]): 01 0101b. 

- Packet Data (PD): 

· Data 0: ñPMCSET (3Ah)ò, Display Command Set (DCS). 

· Data 1: 01hex, Parameter of the DCS. 

- Error Correction Code (ECC). 

 

 

This is defined on the Short Packet (SPa) as follows. 

 

DI 

(Data Identification) 

Data 0 

(Packet Data) 

Data 1 

(Packet Data) 

ECC 

(Error Correction Code) 

8ôb 15H 8ôb 3AH 8ôb 01H 8ôb 1EH 

1 0 1 0 1 0 0 0 1 0 1 0 1 1 0 0 1 0 0 0 0 0 0 0 0 1 1 1 1 0 0 0 
B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

B
0 

B
1 

B
2 

B
3 

B
4 

B
5 

B
6 

B
7 

L
S
B 

      
M
S
B 

L
S
B 

      
M
S
B 

L
S
B 

      
M
S
B 

L
S
B 

      
M
S
B 

 
Display Command Set (DCS) Write, 1 Parameter (DCSW1-S) ï Example 

  
























































































































































































































































































































