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8.21.3 Definition of brightness transition time 

 Shorter transition time than 500ms. 

There is some stable time between transitions. Below drawing is for transition time: 400ms. 
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 Longer transition time than 500ms 

There is no any stable time between transitions. Below drawing is for transition time: 600ms. 



                                 ST7789T3 

Version 1.0                                  Page 149 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

50% 60% 85%

50%

100%

60%

85%

Target brightness
D

is
p
la

y
 b

ri
g

h
tn

e
s
s

Transition 

time: 600ms Transition 

time: 600ms Transition 

time: 600ms

Time

It starts 2
nd

 transition 

when the 2
nd

 brightness 

target, 60%, is fixed 

during first transition 

time. Change point for 

the new target is at 

41.6% brightness.

It starts 3
rd

 transition at 

57% brightness



                                 ST7789T3 

Version 1.0                                  Page 150 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

8.22 Content Adaptive Brightness Control (CABC) 

8.22.1 Definition of CABC 

A Content Adaptive Brightness Control function can be used to reduce the power consumption of the 

luminance source. Content adaptation means that content gray level scale can be increased while 

simultaneously lowering brightness of the backlight to achieve same perceived brightness. The adjusted gray 

level scale and thus the power consumption reduction  

 

Definition of Modes and target power reduction ratio: 

 Off mode: Content Adaptive Brightness Control functionality is totally off. 

 UI [User interface] image mode: Optimized for UI image. It is kept image quality as much as possible. Target 

power consumption reduction ratio: 10% or less. 

 Still picture mode: Optimized for still picture. Some image quality degradation would be acceptable. Target power 

consumption reduction ratio: more than 30%. 

 Moving image mode: Optimized for moving image. It is focused on the biggest power reduction with image 

quality degradation. Target power consumption reduction ratio: more than 30%. 

 

Note 1: Updating partial area of the image data should be supported by CABC functionality. 

Note 2: Processing power consumption of CABC should be minimized. 

Note 3: Customer need program OTP GAMMA when using CABC. 
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The transition time for dimming function is illustrated below. 

 

 Content Adaptive Brightness Control 

Display brightness is changed, according to the image contents. The following graph mentions the case of 

displaying three different images. 

 Image A: -20% brightness reduction 

 Image B: -30% brightness reduction 

 Image C: -30% brightness reduction 

 

Transition time from the previous image to the current displayed image is “transition time A”. 
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 Manual brightness setting and Dimming function 
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 Combine Display brightness 

Green line in the following graph is for the output brightness of display. It is combined with both display 

brightness, which are defined in the above graphs. 

 

Maximum transition time is transition time A+B. 
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Brightness level calculates with the following formula. 

Display Output brightness = Manual Brightness setting * CABC brightness ratio 

 Manual Brightness setting Brightness ratio [CABC] Display Output brightness 

Case 1 85% 80% 68% 

Case 2 60% 70% 42% 

Case 3 85% 90% 76.5% 

Transition time from the current brightness to target brightness is A+B in the worst case. 
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8.22.2 Minimum brightness setting of CABC function 

CABC function is automatically reduced backlight brightness based on image contents. In the case of the 

combination with the LABC or manual brightness setting, display brightness is too dark. It must affect to 

image quality degradation. CABC minimum brightness setting is to avoid too much brightness reduction. 

When CABC is active, CABC can not reduce the display brightness to less than CABC minimum brightness 

setting. If CABC algorithm works without any abnormal visual effect, image processing function can operate 

even when the brightness can not be changed. 

 

This function does not affect to the other function, manual brightness setting. Manual brightness can be 

set the display brightness to less than CABC minimum brightness. Smooth transition and dimming function 

can be worked as normal. 

 

When display brightness is turned off (BCTRL=0 of “9.1.39 Write CTRL Display (53h)”), CABC minimum 

brightness setting is ignored. “9.1.44 Read CABC minimum brightness (5Fh)” always read the setting value of 

“9.1.43 Write CABC minimum brightness (5Eh)”. 

 

 WRCABC (55h) Function RDCABCMB (5Fh) Image 

Sleep-in  NA WRCABCMB (5Eh)  

CABC off 00b Disable WRCABCMB (5Eh) Original 

CABC on 01b/10b/11b Enable WRCABCMB (5Eh) CABC modified 

 

Brightness level calculates with the following formula. 

Display Output Brightness = Manual brightness setting * CABC brightness ratio 

 

Below drawing is for the explanation of the CABC minimum brightness setting. 
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 Display Brightness 

[manual setting] 

Brightness ratio 
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Calculation result of 

the display 

brightness formula 

Display Output 

Brightness 

Image 

Case 1 50% 70% 35% 35% CABC modified 

Case 2 20% 70% 14% 20% CABC modified 

Case 3 50% 70% 35% 35% CABC modified 

 

At the case 2, the calculation result of the display brightness is 14%. CABC minimum brightness value is 

set to 20% brightness. Actual display brightness is 20% as the CABC minimum brightness setting. 
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9 COMMAND 

9.1 System Function Command Table 1 

Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

NOP 0 ↑ 1 - 0 0 0 0 0 0 0 0 (00h) No operation 

SWRESET 0 ↑ 1 - 0 0 0 0 0 0 0 1 (01h) Software reset 

RDDID 

0 ↑ 1 - 0 0 0 0 0 1 0 0 (04h) Read display ID 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10  ID1 read 

1 1 ↑ - ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20  ID2 read 

1 1 ↑ - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30  ID3 read 

RDDST 

0 ↑ 1 - 0 0 0 0 1 0 0 1 (09h) 

Read display 

status 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - BSTON MY MX MV ML RGB MH ST24  - 

1 1 ↑ - ST23 IFPF2 IFPF1 IFPF0 IDMON PTLON SLOUT NORON  - 

1 1 ↑ - ST15 ST14 INVON ST12 ST11 DISON TEON GCS2  - 

1 1 ↑ - GCS1 GCS0 TEM ST4 ST3 ST2 ST1 ST0  - 

RDDPM 

0 ↑ 1 - 0 0 0 0 1 0 1 0 (0Ah) 

Read display 

power 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - BSTON IDMON PTLON SLPOUT NORON DISON 0 0   

RDD 

MADCTL 

0 ↑ 1 - 0 0 0 0 1 0 1 1 (0Bh) Read display 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - MY MX MV ML RGB MH 0 0  - 

RDD 

COLMOD 

0 ↑ 1 - 0 0 0 0 1 1 0 0 (0Ch) 

Read display 

pixel 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - 0 D6 D5 D4 0 D2 D1 D0  - 

RDDIM 

0 ↑ 1 - 0 0 0 0 1 1 0 1 (0Dh) 

Read display 

image 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - VSSON 0 INVON 0 0 GC2 GC1 GC0  - 

RDDSM 

0 ↑ 1 - 0 0 0 0 1 1 1 0 (0Eh) 

Read display 

signal 

1 1 ↑ - - - - - - - - -  Dummy read 
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

1 1 ↑ - TEON TEM 0 0 0 0 0 0  - 

RDDSDR 

0 ↑ 1 - 0 0 0 0 1 1 1 1 (0Fh) 

Read display 

self-diagnostic 

result 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - D7 D6 0 0 0 0 0 0  - 

SLPIN 0 ↑ 1 - 0 0 0 1 0 0 0 0 (10h) Sleep in 

SLPOUT 0 ↑ 1 - 0 0 0 1 0 0 0 1 (11h) Sleep out 

PTLON 0 ↑ 1 - 0 0 0 1 0 0 1 0 (12h) Partial mode on 

NORON 0 ↑ 1 - 0 0 0 1 0 0 1 1 (13h) 

Partial off 

(Normal) 

INVOFF 0 ↑ 1 - 0 0 1 0 0 0 0 0 (20h) 

Display inversion 

off 

INVON 0 ↑ 1 - 0 0 1 0 0 0 0 1 (21h) 

Display inversion 

on 

GAMSET 

0 ↑ 1 - 0 0 1 0 0 0 0 1 (26h) Display inversion 

on 1 ↑ 1 - 0 0 0 0 GC3 GC2 GC1 GC0  

DISPOFF 0 ↑ 1 - 0 0 1 0 1 0 0 0 (28h) Display off 

DISPON 0 ↑ 1 - 0 0 1 0 1 0 0 1 (29h) Display on 

CASET 

0 ↑ 1 - 0 0 1 0 1 0 1 0 (2Ah) 

Column address 

set 

1 ↑ 1 - XS15 XS14 XS13 XS12 XS11 XS10 XS9 XS8  X address start:  

0≦XS≦X 1 ↑ 1  XS7 XS6 XS5 XS4 XS3 XS2 XS1 XS0  

1 ↑ 1  XE15 XE14 XE13 XE12 XE11 XE10 XE9 XE8  X address start:  

S≦XE≦X 1 ↑ 1  XE7 XE6 XE5 XE4 XE3 XE2 XE1 XE0  

RASET 

0 ↑ 1 - 0 0 1 0 1 0 1 1 (2Bh) Row address set 

1 ↑ 1 - YS15 YS14 YS13 YS12 YS11 YS10 YS9 YS8  Y address start:  

0≦YS≦Y 1 ↑ 1  YS7 YS6 YS5 YS4 YS3 YS2 YS1 YS0  

1 ↑ 1  YE15 YE14 YE13 YE12 YE11 YE10 YE9 YE8  Y address start:  

S≦YE≦Y 1 ↑ 1  YE7 YE6 YE5 YE4 YE3 YE2 YE1 YE0  

RAMWR 

0 ↑ 1 - 0 0 1 0 1 1 0 0 (2Ch) Memory write 

1 ↑ 1 D1[17:8] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]  

Write data 1 ↑ 1 Dx[17:8] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]  

1 ↑ 1 Dn[17:8] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]  

RAMRD 0 ↑ 1 - 0 0 1 0 1 1 1 0 (2Eh) Memory read 
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ D1[17:8] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]  

Read data 1 1 ↑ Dx[17:8] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]  

1 1 ↑ Dn[17:8] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]  

PTLAR 

0 ↑ 1 - 0 0 1 1 0 0 0 0 (30h) 

Partial sart/end 

address set 

1 ↑ 1 - PSL15 PSL14 PSL13 PSL12 PSL11 PSL10 PSL9 PSL8  Partial start 

address: (0, 

1,2, ..P) 

1 ↑ 1 - PSL7 PSL6 PSL5 PSL4 PSL3 PSL2 PSL1 PSL0  

1 ↑ 1 - PEL15 PEL14 PEL13 PEL12 PEL11 PEL10 PEL9 PEL8  Partial end 

address (0, 1,2, 

3, , P) 

1 ↑ 1 - PEL7 PEL6 PEL5 PEL4 PEL3 PEL2 PEL1 PEL0  

VSCRDEF 

0 ↑ 1 - 0 0 1 1 0 0 1 1 (33h) 

Vertical scrolling 

definition 

1 ↑ 1 - TFA15 TFA14 TFA13 TFA12 TFA11 TFA10 TFA9 TFA8   

1 ↑ 1 - TFA7 TFA6 TFA5 TFA4 TFA3 TFA2 TFA1 TFA0   

1 ↑ 1 - VSA15 VSA14 VSA13 VSA12 VSA11 VSA10 VSA9 VSA8   

1 ↑ 1 - VSA7 VSA6 VSA5 VSA4 VSA3 VSA2 VSA1 VSA0   

1 ↑ 1 - BFA15 BFA14 BFA13 BFA12 BFA11 BFA10 BFA9 BFA8   

1 ↑ 1 - BFA7 BFA6 BFA5 BFA4 BFA3 BFA2 BFA1 BFA0   

TEOFF 0 ↑ 1 - 0 0 1 1 0 1 0 0 (34h) 

Tearing effect 

line off 

TEON 0 ↑ 1 - 0 0 1 1 0 1 0 1 (35h) 

Tearing effect 

line on 

 1 ↑ 1 - - - - - - - - TEM   

MADCTL 

0 ↑ 1 - 0 0 1 1 0 1 1 0 (36h) 

Memory data 

access control 

1 ↑ 1 - MY MX MV ML RGB 0 0 0  - 

VSCRSADD 

0 ↑ 1 - 0 0 1 1 0 1 1 1 (37h) 

Vertical scrolling 

start address 

1 ↑ 1 - VSP15 VSP14 VSP13 VSP12 VSP11 VSP10 VSP9 VSP8   

1 ↑ 1 - VSP7 VSP6 VSP5 VSP4 VSP3 VSP2 VSP1 VSP0   

IDMOFF 0 ↑ 1 - 0 0 1 1 1 0 0 0 (38h) Idle mode off 

IDMON 0 ↑ 1 - 0 0 1 1 1 0 0 1 (39h) Idle mode on 
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

COLMOD 

0 ↑ 1 - 0 0 1 1 1 0 1 0 (3Ah) 

Interface pixel 

format 

1 ↑ 1 - 0 D6 D5 D4 0 D2 D1 D0  Interface format 

RAMWRC 

0 ↑ 1 - 0 0 1 1 1 1 0 0 (3Ch) 

Memory write 

continue 

1 ↑ 1 D1[17:8] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]  

Write data 1 ↑ 1 Dx[17:8] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]  

1 ↑ 1 Dn[17:8] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]  

RAMRDC 

0 ↑ 1 - 0 0 1 1 1 1 1 0 (3Eh) 

Memory read 

continue 

1 1 ↑ - - - - - - - - -  Dummy Read 

1 1 ↑ D1[17:8] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]   

1 1 ↑ Dx[17:8] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]   

1 1 ↑ Dn[17:8] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]   

TESCAN 

0 ↑ 1 - 0 1 0 0 0 1 0 0 (44h) Set tear scanline 

1 ↑ 1 - N15 N14 N13 N12 N11 N10 N9 N8   

1 ↑ 1 - N7 N6 N5 N4 N3 N2 N1 N0   

RDTESCAN 

0 ↑ 1 - 0 1 0 0 0 1 0 1 (45h) Get scanline 

1 1 ↑ - - - - - - - - -  Dummy Read 

1 1 ↑ - - - - - - - N9 N8   

1 1 ↑ - N7 N6 N5 N4 N3 N2 N1 N0   

WRDISBV 

0 ↑ 1 - 0 1 0 1 0 0 0 1 (51h) Write display 

brightness 1 ↑ 1 - DBV7 DBV6 DBV5 DBV4 DBV3 DBV2 DBV1 DBV0  

RDDISBV 

0 ↑ 1 - 0 1 0 1 0 0 1 0 (52h) 

Read display 

brightness value 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - DBV7 DBV6 DBV5 DBV4 DBV3 DBV2 DBV1 DBV0   

WRCTRLD 

0 ↑ 1 - 0 1 0 1 0 0 1 1 (53h) 

Write CTRL 

display 

1 ↑ 1 - 0 0 BCTRL 0 DD BL 0 0   

 

RDCTRLD 

 

0 ↑ 1 - 0 1 0 1 0 1 0 0 (54h) 

Read CTRL 

value dsiplay 

1 1 ↑ - - - - - - - - -  Dummy read 

 1 1 ↑ - 0 0 BCTRL 0 DD BL 0 0   
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

WRCACE 

0 ↑ 1 - 0 1 0 1 0 1 0 1 (55h) 

Write content 

adaptive 

brightness 

control and Color 

enhancemnet 

1 ↑ 1 - CECTRL 0 CE1 CE0 0 0 C1 C0   

RDCABC 

0 ↑ 1 - 0 1 0 1 0 1 1 0 (56h) 

Read content 

adaptive 

brightness 

control 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - 0 CECTRL 0 0 0 0 C1 C0   

WRCABCMB 

0 ↑ 1 - 0 1 0 1 1 1 1 0 (5Eh) 

Write CABC 

minimum 

brightness 

1 ↑ 1 - CMB7 CMB6 CMB5 CMB4 CMB3 CMB2 CMB1 CMB0   

RDCABCMB 

0 ↑ 1 - 0 1 0 1 1 1 1 1 (5Fh) 

Read CABC 

minimum 

brightness 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - CMB7 CMB6 CMB5 CMB4 CMB3 CMB2 CMB1 CMB0   

RDABCSDR 

0 ↑ 1 - 0 1 1 0 1 0 0 0 (68h) 

Read Automatic 

Brightness 

Control 

Self-Diagnostic 

Result 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - D7 D6 0 0 0 0 0 0  - 

RDID1 

0 ↑ 1 - 1 1 0 1 1 0 1 0 (DAh) Read ID1 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10  Read parameter 

RDID2 

0 ↑ 1 - 1 1 0 1 1 0 1 1 (DBh) Read ID2 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑ - ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20  Read parameter 

RDID3 0 ↑ 1 - 1 1 0 1 1 1 0 0 (DCh) Read ID3 
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

1 1 ↑ - - - - - - - - -  Dummy read 

1 1 ↑  ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30  Read parameter 

Table 19 System Function Command List 

“-”: Don’t care
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9.1.1 NOP (00h) 

00H NOP (No Operation) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

NOP 0 ↑ 1 - 0 0 0 0 0 0 0 0 (00h) 

Parameter No Parameter - 

Description This command is empty command. 

Restriction  

Register 

Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence N/A 

S/W Reset N/A 

H/W Reset N/A 

 

 

Flow Chart  

Note: “-“Don’t care 
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9.1.2 SWRESET (01h): Software Reset 

01H SWRESET (Software Reset) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

SWRESET 0 ↑ 1 - 0 0 0 0 0 0 0 1 (01h) 

Parameter No Parameter - 

Description 

“-“ Don’t care 

-The display module performs a software reset, registers are written with their SW reset default values. 

-Frame memory contents are unaffected 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 this 5msec. 

If software reset is sent during sleep in mode, it will be necessary to wait 120msec before sending sleep out command. 

Software reset command cannot be sent during sleep out sequence. 

Register 

Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence N/A 

S/W Reset N/A 

H/W Reset N/A 
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Flow Chart 

SWRESET

Set 

Commands 

to S/W 

Default 

Value

Display whole

blank screen

Sleep In Mode

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter
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9.1.3 RDDID (04h): Read Display ID 

04H RDDID (Read Display ID) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDID 0 ↑ 1 - 0 0 0 0 0 1 0 0 (04h) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10  

3rd parameter 1 1 ↑ - ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20  

4th parameter 1 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 to ID10): LCD module’s manufacturer ID. 

-The 3rd parameter (ID26 to ID20): LCD module/driver version ID 

-The 4th parameter (ID37 to UD30): LCD module/driver ID. 

-Commands RDID1/2/3(DAh, DBh, DCh) read data correspond to the parameters 2,3,4 of the command 04h, 

respectively. 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

ID1 ID2 ID3 

Power On Sequence 0x77 0x89 0x01 

S/W Reset 0x77 0x89 0x01 

H/W Reset 0x77 0x89 0x01 
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9.1.4 RDDST (09h): Read Display Status 

09H RDDST (Read Display Status) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDST 0 ↑ 1 - 0 0 0 0 1 0 0 1 (09h) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - BSTON MY MX MV ML RGB MH ST24  

3rd parameter 1 1 ↑ - ST23 IFPF2 IFPF1 IFPF0 IDMON PTLON SLOUT NORON  

4th parameter 1 1 ↑ - ST15 ST14 INVON ST12 ST11 DISON TEON GCS2  

5th parameter 1 1 ↑ - GCS1 GCS0 TEM ST4 ST3 ST2 ST1 ST0  

Description 

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

Bit Description Value 

BSTON Booster Voltage Status ‘1’ =Booster on, 

‘0’ =Booster off 

MY Row Address Order (MY) ‘1’ =Decrement, (Bottom to Top, when MADCTL (36h) D7=’1’) 

‘0’ =Increment, (Top to Bottom, when MADCTL (36h) D7=’0’) 

MX Column Address Order (MX) ‘1’ =Decrement, (Right to Left, when MADCTL (36h) D6=’1’) 

‘0’ =Increment, (Left to Right, when MADCTL (36h) D6=’0’) 

MV Row/Column Exchange (MV) ‘1’ = Row/column exchange, (when MADCTL (36h) D5=’1’) 

‘0’ = Normal, (when MADCTL (36h) D5=’0’ 

ML Scan Address Order (ML) ‘0’ =Decrement, 

(LCD refresh Top to Bottom, when MADCTL (36h) D4=’0’) 

‘1’=Increment, 

(LCD refresh Bottom to Top, when MADCTL (36h) D4=’1’) 

RGB RGB/ BGR Order (RGB) ‘1’ =BGR, (When MADCTL (36h) D3=’1’) 

‘0’ =RGB, (When MADCTL (36h) D3=’0’) 

MH Horizontal Order ‘0’ =Decrement, 

(LCD refresh Left to Right, when MADCTL (36h) D2=’0’) 

‘1’ =Increment, 

(LCD refresh Right to Left, when MADCTL (36h) D2=’1’) 

ST24 For Future Use ‘0’ 

ST23 For Future Use ‘0’ 

IFPF2 

Interface Color Pixel Format 

Definition 

“011” = 12-bit / pixel, 

“101” = 16-bit / pixel, 

“110” = 18-bit / pixel, 

“111” = 16M truncated, others are not defined. 

IFPF1 

IFPF0 

IDMON Idle Mode On/Off ‘1’ = On, “0” = Off 

PTLON Partial Mode On/Off ‘1’ = On, “0” = Off 
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SLPOUT Sleep In/Out ‘1’ = Out, “0” = In 

NORON 
Display Normal Mode On/Off 

‘1’ = Normal Display, 

‘0’ = Partial Display 

ST15 Vertical Scrolling Status (Not Used) ‘1’ = Scroll on,“0” = Scroll off 

ST14 Horizontal Scroll Status (Not Used) ‘0’ 

INVON Inversion Status ‘1’ = On, “0” = Off 

ST12 All Pixels On (Not Used) ‘0’ 

ST11 All Pixels Off (Not Used) ‘0’ 

DISON Display On/Off ‘1’ = On, “0” = Off 

TEON Tearing effect line on/off ‘1’ = On, “0” = Off 

GCSEL2 

Gamma Curve Selection 

“000” = GC0 

“001” = GC1 

“010” = GC2 

“011” = GC3 

”100” to “111” = Not defined 

GCSEL1 

GCSEL0 

TEM Tearing effect line mode ‘0’ = mode1, ‘1’ = mode2 

ST4 For Future Use ‘0’ 

ST3 For Future Use ‘0’ 

ST2 For Future Use ‘0’ 

ST1 For Future Use ‘0’ 

ST0 For Future Use ‘0’ 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value (ST31 to ST0) 

 ST[31-24] ST[23-16] ST[15-8] ST[7-0] 

Power On Sequence 0000-0000 0110-0001 0000-0000 0000-0000 

S/W Reset 0xxx-xx00 0xxx-0001 0000-0000 0000-0000 

H/W Reset 0000-0000 0110-0001 0000-0000 0000-0000 
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9.1.5 RDDPM (0Ah): Read Display Power Mode 

0AH RDDPM (Read Display Power Mode) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDPM 0 ↑ 1 - 0 0 0 0 1 0 1 0 (0Ah) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - BSTON IDMON PTLON SLPOUT NORON DISON D1 D0  

Description 

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

Bit Description Value 

BSTON Booster Voltage Status ‘1’ =Booster on, 

‘0’ =Booster off 

IDMON Idle mode on/off ‘1’ = Idle Mode On, 

‘0’ = Idle Mode Off 

PTLON Partial mode on/off ‘1’ =Partial mode on, 

‘0’ =Partial mode off, 

SLPOUT Sleep in/out ‘1’ =Sleep out, 

‘0’ =Sleep in, 

NORON Display normal mode on/off ‘1’ = Normal display, 

‘0’ = Partial display, 

DISON Display on/off ‘1’ =Display on, 

‘0’ =Display off, 

D1 Not Used “0” 

D0 Not Used “0” 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
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Default 

 

Status Default Value (D7 to D0) 

Power On Sequence 0000-1000(08h) 

S/W Reset 0000-1000(08h) 

H/W Reset 0000-1000(08h) 

 

 

Flow Chart 
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9.1.6 RDDMADCTL (0Bh): Read Display MADCTL 

0BH RDDMADCTL (Read Display MADCTL) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDMADCTL 0 ↑ 1 - 0 0 0 0 1 0 1 1 (0Bh) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - MY MX MV ML RGB MH D1 D0  

Description 

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

Bit Description Value 

MY Row Address Order (MY) ‘1’ =Decrement, (Bottom to Top, when MADCTL (36h) D7=’1’) 

‘0’ =Increment, (Top to Bottom, when MADCTL (36h) D7=’0’) 

MX Column Address Order (MX) ‘1’ =Decrement, (Right to Left, when MADCTL (36h) D6=’1’) 

‘0’ =Increment, (Left to Right, when MADCTL (36h) D6=’1’) 

MV Row/Column Exchange (MV) ‘1’ = Row/column exchange, (when MADCTL (36h) D5=’1’) 

‘0’ = Normal, (when MADCTL (36h) D5=’0’ 

ML Scan Address Order (ML) ‘0’ =Decrement, 

(LCD refresh Top to Bottom, when MADCTL (36h) D4=’0’) 

‘1’=Increment, 

(LCD refresh Bottom to Top, when MADCTL (36h) D4=’1’) 

RGB RGB/ BGR Order (RGB) ‘1’ =BGR, (When MADCTL (36h) D3=’1’) 

‘0’ =RGB, (When MADCTL (36h) D3=’0’) 

MH Horizontal Order ‘0’ =Decrement, 

(LCD refresh Left to Right, when MADCTL (36h) D2=’0’) 

‘1’ =Increment, 

(LCD refresh Right to Left, when MADCTL (36h) D2=’1’) 

D1 Not used ‘0’ 

D0 Not used ‘0’ 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
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Default 

 

Status Default Value (D7 to D0) 

Power On Sequence 0000-0000 (00h) 

S/W Reset No change 

H/W Reset 0000-0000 (00h) 
 

Flow Chart 
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9.1.7 RDDCOLMOD (0Ch): Read Display Pixel Format 

0CH RDDCOLMOD (Read Display Pixel Format) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDCOLMOD 0 ↑ 1 - 0 0 0 0 1 1 0 0 (0Ch) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - 0 D6 D5 D4 0 D2 D1 D0  

Description 

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

Bit Description Value 

D7 - Set to ‘0’ 

D6 

RGB interface color format 
‘101’ = 16 bit/pixel 

‘110’ = 18 bit/pixel 
D5 

D4 

D3 - Set to ‘0’ 

D2 

Control interface color format 
‘101’ = 16 bit/pixel 

‘110’ = 18 bit/pixel 
D1 

D0 

Others are no define and invalid 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 0000-0110 (18 bit/pixel) 

S/W Reset No change 

H/W Reset 0000-0110 (18 bit/pixel) 
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9.1.8 RDDIM (0Dh): Read Display Image Mode 

0DH RDDIM (Read Display Image Mode) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDIM 0 ↑ 1 - 0 0 0 0 1 1 0 1 (0Dh) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - VSSON 0 INVON 0 0 GC2 GC1 GC0  

Description 

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

-VSSON: Vertical scrolling on/off 

-INVON: Inversion on/off 

 

Gamma Curve Selection GC2 GC1 GC0 Gamma set (26h) Parameter 

Gamma curve 1 0 0 0 GC0 

Gamma curve 2 0 0 1 GC1 

Gamma curve 3 0 1 0 GC2 

Gamma curve 4 0 1 1 GC3 

Not Defined 1 0 0 Not Defined 

Not Defined 1 0 1 Not Defined 

Not Defined 1 1 0 Not Defined 

Not Defined 1 1 1 Not Defined 

Others are no define and invalid 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 0000-0000 

S/W Reset 0000-0000 
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H/W Reset 0000-0000 
 

Flow Chart 
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9.1.9 RDDSM (0Eh): Read Display Signal Mode 

0EH RDDSM (Read Display Signal Status) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDSM 0 ↑ 1 - 0 0 0 0 1 1 1 0 (0Eh) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - TEON TEM 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 

TEON Tearing effect line on/off 
‘1’ = ON, 

‘0’ = OFF, 

TEM Tearing effect line mode 
‘1’ = mode2, 

‘0’ = mode1, 

 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000-0000 

S/W Reset 0000-0000 

H/W Reset 0000-0000 
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9.1.10 RDDSDR (0Fh): Read Display Self-Diagnostic Result 

09H RDDSDR (Read Display Self-Diagnostic Result) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDSDR 0 ↑ 1 - 0 0 0 0 1 1 1 1 (0Fh) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - D7 D6 0 0 0 0 0 0 - 

Description 

This command indicates the current status of the display self-diagnostic result after sleep out command as described 

below: 

-D7: Register loading detection 

-D6: Functionality detection 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000-0000 

S/W Reset 0000-0000 

H/W Reset 0000-0000 
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9.1.11 SLPIN (10h): Sleep in 

10H SLPIN (Sleep In) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

SLPIN 0 ↑ 1 - 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 oscillator is stopped, and panel scanning is stopped. 

-MCU interface and memory are still working and the memory keeps its contents. 

“-“ Don’t care 

Restriction 

-This command has no effect when module is already in sleep in mode. Sleep in mode can only be left by the sleep out 

command (11h). 

-It will be necessary to wait 5msec before sending any new commands to a display module following this command 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 sending an sleep 

in command. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Sleep in mode 

S/W Reset Sleep in mode 

H/W Reset Sleep in mode 
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9.1.12 SLPOUT (11h): Sleep Out 

11H SLPOUT (Sleep Out) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

SLPOUT 0 ↑ 1 - 0 0 0 1 0 0 0 1 (11h) 

parameter No Parameter 

Description 
-This command turn off sleep mode. 

-In this mode the DC/DC converter is enable, internal display oscillator is started, and panel scanning is started. 

Restriction 

-This command has no effect when module is already in sleep out mode. Sleep out mode can only be left by the sleep in 

command (10h). 

-It will be necessary to wait 5msec before sending any new commands to a display module following this command 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 sending an sleep 

in command. 

-The display module runs the self-diagnostic functions after this command is received. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Sleep in mode 

S/W Reset Sleep in mode 

H/W Reset Sleep in mode 
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Flow Chart 
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9.1.13 PTLON (12h): Partial Display Mode On 

12H PTLON (Partial Display Mode On) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PTLON 0 ↑ 1 - 0 0 0 1 0 0 1 0 (12h) 

parameter No Parameter 

Description 

-This command turns on Partial mode. The partial mode window is described by the Partial Area command (30h) 

-To leave Partial mode, the Normal Display Mode On command (13h) should be written. 

“-“ Don’t care 

Restriction This command has no effect when partial mode is active. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Normal display mode on 

S/W Reset Normal display mode on 

H/W Reset Normal display mode on 
 

Flow Chart See Partial Area (30h) 
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9.1.14 NORON (13h): Normal Display Mode On 

12H NORON (Normal Display Mode On) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

NORON 0 ↑ 1 - 0 0 0 1 0 0 1 1 (13h) 

parameter No Parameter 

Description 

-This command turns the display to normal mode. 

-Normal display mode on means partial mode off. 

-Exit from NORON by the partial mode on command. 

“-“ Don’t care 

Restriction This command has no effect when normal display mode is active. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Normal display mode on 

S/W Reset Normal display mode on 

H/W Reset Normal display mode on 
 

Flow Chart See partial area description for details of when to use this command. 
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9.1.15  INVOFF (20h): Display Inversion Off 

20H INVOFF (Display Inversion Off) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

INVOFF 0 ↑ 1 - 0 0 1 0 0 0 0 0 (20h) 

parameter No Parameter 

Description 

-This command is used to recover from display inversion mode. 

“-“ Don’t care 

 

 

 

 

 

Restriction This command has no effect when module is already in inversion off mode. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Display inversion off 

S/W Reset Display inversion off 

H/W Reset Display inversion off 
 

Top-Lef

t (0,0) 

(Example) 

Memory    Display 
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Flow Chart 
INVOFF (20h)

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

Display 

Inversion On 

Mode

Display 

Inversion OFF 

Mode
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9.1.16 INVON (21h): Display Inversion On 

21H INVON (Display Inversion On) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

INVON 0 ↑ 1 - 0 0 1 0 0 0 0 1 (21h) 

parameter No Parameter 

Description 

-This command is used to recover from display inversion mode. 

“-“ Don’t care 

 

 

 

 

 

Restriction This command has no effect when module is already in inversion on mode. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Display inversion off 

S/W Reset Display inversion off 

H/W Reset Display inversion off 
 

Top-Left (0,0) 

(Example) 

Memory    Display 



                                 ST7789T3 

Version 1.0                                  Page 191 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

Flow Chart 
INVON (21h)

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

Display 

Inversion OFF 

Mode

Display 

Inversion ON 

Mode
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9.1.17 GAMSET (26h): Gamma Set 

26H GAMSET (Gamma Set) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

GAMSET 0 ↑ 1 - 0 0 1 0 0 1 1 0 (26h) 

parameter 1 ↑ 1 - 0 0 0 0 GC3 GC2 GC1 GC0  

1. Description 

-This command is used to select the desired Gamma curve for the current display. A maximum of 4 

curves can be selected. The curve is selected by setting the appropriate bit in the parameter as 

described in the Table. 

GC [7:0] Parameter Curve Selected 

01h GC0 Gamma Curve 1 (G2.2) 

02h GC1 Gamma Curve 2 (G1.8) 

04h GC2 Gamma Curve 3 (G2.5) 

08h GC3 Gamma Curve 4 (G1.0) 

Note: All other values are undefined. 

Restriction 
Values of GC[7:0] not shown in table above are invalid and will not change the current selected 

Gamma curve until valid value is received.  

Register availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0x01 

S/W Reset 0x01 

H/W Reset 0x01 
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Flow Chart 

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

GAMSET (26h)

1st 

parameter: 

GC[7:0]

New 

Gamma 

Curve 

Loaded
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9.1.18 DISPOFF (28h): Display Off 

28H DISPOFF (Display Off) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

DISPOFF 0 ↑ 1 - 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 is disabled and 

blank page inserted. 

- This command makes no change of contents of frame memory. 

- This command does not change any other status. 

- There will be no abnormal visible effect on the display. 

- Exit from this command by Display On (29h) 

 

 

Restriction This command has no effect when module is already in display off mode. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Display off 

S/W Reset Display off 

H/W Reset Display off 
 

(Example)

Memory Display
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Flow Chart 

Display On 

Mode

       DISPOFF

Display Off 

Mode

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter
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(Example)

Memory Display

9.1.19 DISPON (29h): Display On 

29H DISPON (Display On) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

DISPON 0 ↑ 1 - 0 0 1 0 1 0 0 1 (29h) 

parameter No Parameter 

Description 

- 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. 

Restriction This command has no effect when module is already in display on mode. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Display off 

S/W Reset Display off 

H/W Reset Display off 
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Flow Chart 

Display Off 

Mode
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Mode
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Mode
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Sequential 
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9.1.20 CASET (2Ah): Column Address Set 

2AH CASET (Column Address Set) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

CASET 0 ↑ 1 - 0 0 1 0 1 0 1 0 (2Ah) 

1st parameter 1 ↑ 1 - XS15 XS14 XS13 XS12 XS11 XS10 XS9 XS8  

2nd parameter 1 ↑ 1 - XS7 XS6 XS5 XS4 XS3 XS2 XS1 XS0  

3rd parameter 1 ↑ 1 - XE15 XE14 XE13 XE12 XE11 XE10 XE9 XE8  

4th parameter 1 ↑ 1 - XE7 XE6 XE5 XE4 XE3 XE2 XE1 XE0  

2. Description 

-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. 

XS[7:0] XE[7:0]

 

Restriction 

XS [15:0] always must be equal to or less than XE [15:0] 

When XS [15:0] or XE [15:0] is greater than maximum address like below, data of out of range will 

be ignored. 

(Parameter range: 0 < XS [15:0] < XE [15:0] < 239 (00EFh)): MV=”0”) 

(Parameter range: 0 < XS [15:0] < XE [15:0] < 319 (013Fh)): MV=”1”) 

Register availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence XS[15:0]=0x00 XE[15:0]=0xEF 

S/W Reset 
XS[15:0]=0x00 When MV=0: XE[15:0]=00EFh, 

When MV=1: XE[15:0]=013Fh 

H/W Reset XS[15:0]=0x00 XE[15:0]=0Xef 
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Flow Chart 

CASET

1st  parameter XS[15:0]

2nd parameter XE[15:0]
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2nd parameter YE[15:0]

RAMWR

Image Data 

D1[7:0],D2[7:0]

…….Dn[7:0]

Any Command

If n
e

e
d

e
d

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

 



                                 ST7789T3 

Version 1.0                                  Page 200 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

9.1.21 RASET (2Bh): Row Address Set 

2BH RASET (Row Address Set) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RASET 0 ↑ 1 - 0 0 1 0 1 0 1 1 (2Bh) 

1st parameter 1 ↑ 1 - YS15 YS14 YS13 YS12 YS11 YS10 YS9 YS8  

2nd parameter 1 ↑ 1 - YS7 YS6 YS5 YS4 YS3 YS2 YS1 YS0  

3rd parameter 1 ↑ 1 - YE15 YE14 YE13 YE12 YE11 YE10 YE9 YE8  

4th parameter 1 ↑ 1 - YE7 YE6 YE5 YE4 YE3 YE2 YE1 YE0  

3. Description 

-This command is used to defined area of frame memory where MCU can access. 

-The value of YS [15:0] and YE [15:0] are referred when RAMWR command comes. 

-Each value represents one page line in the Frame Memory. 

 

Restriction 

YS [15:0] always must be equal to or less than YE [15:0] 

When YS [15:0] or YE [15:0] is greater than maximum address like below, data of out of range will 

be ignored. 

(Parameter range: 0 < YS [15:0] < YE [15:0] < 319 (013Fh)): MV=”0”) 

(Parameter range: 0 < YS [15:0] < YE [15:0] < 239 (00EFh)): MV=”1”) 

Register availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence YS[15:0]=0000h YE[15:0]=013Fh 

S/W Reset 
YS[15:0]=0000h When MV=0: YE[15:0]=013Fh, 

When MV=1: YE[15:0]=00EFh 

H/W Reset YS[15:0]=0000h YE[15:0]=013Fh 
 

YS[15:0] 

YE[15:0] 
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Flow Chart 
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9.1.22 RAMWR (2Ch): Memory Write 

2CH RAMWR (Memory Write) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RAMWR 0 ↑ 1 - 0 0 1 0 1 1 0 0 (2Ch) 

1st parameter 1 ↑ 1 D1[17]-1[8] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]  

… 1 ↑ 1 Dx[17]-x[8] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]  

N parameter 1 ↑ 1 Dn[17]-n[8] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]  

Description 

-This command is used to transfer data from MCU to frame memory. 

-When this command is accepted, the column register and the page register are reset to the start column/start 

page positions. 

-The start column/start page positions are different in accordance with MADCTL setting. 

-Sending any other command can stop frame write. 

Restriction  

Register availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Contents of memory is set randomly 

S/W Reset Contents of memory is not cleared 

H/W Reset Contents of memory is not cleared 
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Flow Chart 
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Parameter

Display

Action

Mode

Legend
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transter

RAMWR
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D1[17:0],D2[17:0]

…….Dn[17:0]
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9.1.23 RAMRD (2Eh): Memory Read 

2EH RAMRD (Memory Read) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RAMRD 0 ↑ 1 - 0 0 1 0 1 1 1 0 (2Eh) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ D17-8 D7 D6 D5 D4 D3 D2 D1 D0  

.. 1 1 ↑ 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

..  

(N+1)th parameter 1 1 ↑ D17-8 D7 D6 D5 D4 D3 D2 D1 D0  

Description 

-This command is used to transfer data from frame memory to MCU. 

-When this command is accepted, the column register and the row register are reset to the Start Column/Start 

Row positions. 

-The Start Column/Start Row positions are different in accordance with MADCTL setting. 

-Then D[17:0] is read back from the frame memory and the column register and the row register incremented 

-Frame Read can be cancelled by sending any other command. 

-The data color coding is fixed to 18-bit in reading function. Please see section 9.8 “Data color coding” for color 

coding (18-bit cases), when there is used 8, 9, 16 and 18-bit data lines for image data. 

 

Note1: The Command 3Ah should be set to 66h when reading pixel data from frame memory. 

Restriction  

Register availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Contents of memory is set randomly 

S/W Reset Contents of memory is not cleared 

H/W Reset Contents of memory is not cleared 
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Flow Chart 
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9.1.24 PTLAR (30h): Partial Area 

30H PTLAR (Partial Area) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PTLAR 0 ↑ 1 - 0 0 1 1 0 0 0 0 (30h) 

1st parameter 1 ↑ 1 - PSL15 PSL14 PSL13 PSL12 PSL11 PSL10 PSL9 PSL8  

2nd parameter 1 ↑ 1 - PSL7 PSL6 PSL5 PSL4 PSL3 PSL2 PSL1 PSL0  

3rd parameter 1 ↑ 1 - PEL15 PEL14 PEL13 PEL12 PEL11 PEL10 PEL9 PEL8  

4th parameter 1 ↑ 1 - PEL7 PEL6 PEL5 PEL4 PEL3 PEL2 PEL1 PEL0  

Description 

-This command defines the partial mode’s display area. 

-There are 4 parameters associated with this command, the first defines the Start Row (PSL) and the second the End 

Row (PEL), as illustrated in the figures below. PSL and PEL refer to the Frame Memory row address counter. 

-If End Row > Start Row, when MADCTL ML=’1’ 

 

 

-If End Row > Start Row, when MADCTL ML=’0’ 

 

 

-If End Row < Start Row, when MADCTL ML=’0’ 

 

 

Non-display area 
  

Non-display area 
  

Partial   display   area 

PSL 
  
[15:0] 

PEL 
  [15:0] 

  

End   row 

Non-display   area 

Non-display   area 

Partial   display   area 

PSL 
  [15:0] 

PEL 
  
[15:0] 

Start   row 

Partial   display   area 

PSL 
  [15:0] 

PEL [15:0] 

Start   row 

End row 

Non-display   area 

Partial   display   area 

Start row 

End row 
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-If End Row = Start Row then the Partial Area will be one row deep. 

Restriction Each detail initial value by the display resolution will be updated. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence PSL[15:0]=0000h, PEL=013Fh 

S/W Reset PSL[15:0]=0000h, PEL=013Fh 

H/W Reset PSL[15:0]=0000h, PEL=013Fh 
 

Flow Chart 

1. To Enter Partial Mode:

PLTAR

SR[15:0]

ER[15:0]
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2. Leave Partial Mode
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9.1.25 VSCRDEF (33h): Vertical Scrolling Definition 

33H  (Vertical Scrolling Definition) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VSCRDEF 0 ↑ 1 - 0 0 1 1 0 0 1 1 (33h) 

1st 

parameter 
1 ↑ 1 - TFA15 TFA14 TFA13 TFA12 TFA11 TFA10 TFA9 TFA8  

2nd 

parameter 
1 ↑ 1 - TFA7 TFA6 TFA5 TFA4 TFA3 TFA2 TFA1 TFA0  

3rd 

parameter 
1 ↑ 1 - VSA15 VSA14 VSA13 VSA12 VSA11 VSA10 VSA9 VSA8  

4th 

parameter 
1 ↑ 1 - VSA7 VSA6 VSA5 VSA4 VSA3 VSA2 VSA1 VSA0  

5th 

parameter 
1 ↑ 1  BFA15 BFA14 BFA13 BFA12 BFA11 BFA10 BFA9 BFA8  

6th 

parameter 
1 ↑ 1  BFA7 BFA6 BFA5 BFA4 BFA3 BFA2 BFA1 BFA0  

Description 

-This command just defines the Vertical Scrolling Area of the display and not performs vertical scroll 

-When MADCTL MV=0 

-The 1st & 2nd parameter TFA [15:0] describes the Top Fixed Area (in No. of lines from Top of the Frame Memory and Display). 

-The 3rd & 4th  parameter VSA [15:0] 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 4th & 5th  parameter BFA [6:0] describes the Bottom Fixed Area (in No. of lines from Bottom of the Frame Memory and 

Display). 

TFA, VSA and BFA refer to the Frame Memory Line Pointer 

Top Fixed Area

Scroll Area

BFA[15:0]

TFA[15:0]

Bottom Fixed Area

(0,0)

VSA[15:0]

 

Restriction The condition is TFA+VSA+BFA = 320, otherwise Scrolling mode is undefined. 
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In Vertical Scrolling Mode, MADCTL parameter MV should be set to ‘0’ – this only affects the Frame Memory write. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence TFA[15:0] = 0000h VSA[0:15] = 0140h BFA[15:0] = 0000h 

S/W Reset TFA[15:0] = 0000h VSA[0:15] = 0140h BFA[15:0] = 0000h 

H/W Reset TFA[15:0] = 0000h VSA[0:15] = 0140h BFA[15:0] = 0000h 
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Flow Chart 

1. TO Enter Vertical Scroll Mode:

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

Normal Mode

VSCRDEF

1st parameter TFA[15:0]

2nd parameter VSA[15:0]

3rd parameter BFA[15:0]

CASET

1st &2nd parameter XS[15:0]

3rd & 4th parameter XE[15:0]

RASET

MADCTL

Parameter

RAMWR

Scroll Image Data

VSCSAD

1st &2nd parameter VSA[15:0]

Scroll Mode

1st &2nd parameter YS[15:0]

3rd &4th parameter YE[15:0]

Only required 

for non-rolling 

scrolling

Redefines the 

Frame Memory 

Window that 

the scroll data 

will be written 

to.

Optional - It 

may be 

necessary to 

redefine the 

frame memory 

write direction.
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9.1.26 TEOFF (34h): Tearing Effect Line OFF 

34H TEOFF (Tearing Effect Line OFF) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

TEOFF 0 ↑ 1 - 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.. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Off 

S/W Reset Off 

H/W Reset Off 
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Flow Chart 

TE Line Output 

ON

TEOFF

TE Line Output 

OFF

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

 



                                 ST7789T3 

Version 1.0                                  Page 213 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

9.1.27 TEON (35h): Tearing Effect Line On 

35H TEON (Tearing Effect Line On) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

TEON 0 ↑ 1 - 0 0 1 1 0 1 0 1 (35h) 

parameter 1 ↑ 1 - 0 0 0 0 0 0 0 TEM  

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 MADCTL bit ML. 

-The Tearing Effect Line On has one parameter, which describes the mode of the Tearing Effect Output Line:  

 

-When TEM =’0’: The Tearing Effect output line consists of V-Blanking information 

only 

T
vdl

T
vdh

Vertical time scale

 

 

-When TEM =’1’: The Tearing Effect output Line consists of both V-Blanking and H-Blanking information 

T
vdl

T
vdh

Vertical time scale

 

Note: During Sleep In Mode with Tearing Effect Line On, Tearing Effect Output pin will be active Low. 

Restriction This command has no effect when tearing effect output is already on. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Off 

S/W Reset Off 

H/W Reset Off 
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Flow Chart 

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

TE Line Output 

OFF

TEON

TE Line Output 

ON

TELOM
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9.1.28 MADCTL (36h): Memory Data Access Control 

36H MADCTL (Memory Data Access Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

MADCTL 0 ↑ 1 - 0 0 1 1 0 1 1 0 (36h) 

parameter 1 ↑ 1 - MY MX MV ML RGB MH - -  

Description 

-This command defines read/ write scanning direction of frame memory. 

-Bit Assignment 

Bit D7- Page Address Order 

“0” = Top to Bottom (When MADCTL D7=”0”). 

“1” = Bottom to Top (When MADCTL D7=”1”). 

Bit D6- Column Address Order 

“0” = Left to Right (When MADCTL D6=”0”). 

“1” = Right to Left (When MADCTL D6=”1”). 

Bit D5- Page/Column Order  

“0” = Normal Mode (When MADCTL D5=”0”). 

“1” = Reverse Mode (When MADCTL D5=”1”) 

Note: Bits D7 to D5, alse refer to section 8.12 Address Control 

Bit D4- Line Address Order 

“0” = LCD Refresh Top to Bottom (When MADCTL D4=”0”) 

“1” = LCD Refresh Bottom to Top (When MADCTL D4=”1”) 

Bit D3- RGB/BGR Order  

“0” = RGB (When MADCTL D3=”0”) 

“1” = BGR (When MADCTL D3=”1”) 

Bit D2- Display Data Latch Data Order 

“0” = LCD Refresh Left to Right (When MADCTL D2=”0”) 

“1” = LCD Refresh Right to Left (When MADCTL D2=”1”) 

 

 

 

Bit NAME DESCRIPTION 

D7 MY Page Address Order 

D6 MX Column Address Order 

D5 MV Page/Column Order 

D4 ML Line Address Order 

D3 RGB RGB/BGR Order 

D2 MH Display Data Latch Order 
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Memory Display
Top-left (0, 0)  

ML="0"

 

Memory Display
  

ML="1"

  

  

 

Top-left (0, 0)

Top-left (0, 0) Top-left (0, 0)

Sent First

Sent 2nd

Sent 3rd

Sent Last

Sent First

Sent 2nd

Sent 3rd

Sent Last

 

 

Memory

Display

Top-left (0, 0)  

MH="0"

Memory

Display
  

  

  

 

Top-left (0, 0)

Top-left (0, 0)

Top-left (0, 0)

MH="1"
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Restriction  

Register  

R G B R G B R G B 

SIG1 SIG2 SIG240 

Driver    IC 

RGB="0"  

R G B R G B R G B 

SIG1 SIG2 SIG240 

Driver    IC 

RGB="1"  

R G B 

R G B 

SIG1 

R G B 

R G B 

SIG2 

R G B 

R G B 

SIG240 

R G B 

R G B 

SIG1 

R G B 

R G B 

SIG2 

R G B 

R G B 

SIG240 

LCD   panel LCD   panel 
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availability Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset No change 

H/W Reset 0000h 
 

Flow Chart 

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

MADCTL

1st parameter

B[7:0]
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9.1.29 VSCSAD (37h): Vertical Scroll Start Address of RAM 

37H VSCSAD (Vertical Scroll Start Address of RAM) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VSCSAD 0 ↑ 1 - 0 0 1 1 0 1 1 1 (37h) 

1ST parameter 1 ↑ 1 - VSP15 VSP14 VSP13 VSP12 VSP11 VSP10 VSP9 VSP8  

2ND parameter 1 ↑ 1 - VSP7 VSP6 VSP5 VSP4 VSP3 VSP2 VSP1 VSP0  

Description 

-This command is used together with Vertical Scrolling Definition (33h).  

-These two commands describe the scrolling area and the 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 line of the Top Fixed Area on the display as illustrated below: 

When ML=0 

Example: 

When Top Fixed Area = Bottom Fixed Area = 00, vertical Scrolling Area = 320 and VSP = ‘3’ 

 

Memor

y

VSP [15:0]

Scroll start address

0

1

2
3

DisplayScan 

address

 
(0,319)

(0,0)

318

319

 

When ML=1 

Example: 

When Top Fixed Area = Bottom Fixed Area = 00, vertical Scrolling Area = 320 and VSP = ‘3’ 

Memory

VSP [15:0]

Scroll start address

Display

0

1

2

3

Scan address(0,0)

(0,319)

319

318

 

NOTE: When new Pointer position and Picture Data are sent, the result on the display will happen at the next Panel 

Scan to avoid tearing effect. 

VSP refers to the Frame Memory line Pointer 

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) 

Register  
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availability Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
 

Flow Chart See Vertical Scrolling Definition (33h) description 
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9.1.30 IDMOFF (38h): Idle Mode Off 

38H IDMOFF (Idle Mode Off) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

IDMOFF 0 ↑ 1 - 0 0 1 1 1 0 0 0 (38h) 

parameter No Parameter 

Description 

-This command is used to recover from Idle mode on. 

-In the idle off mode, 

1. LCD can display 4096, 65k or 262k colors. 

2. Normal frame frequency is applied. 

Restriction This command has no effect when module is already in idle off mode 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Idle mode off 

S/W Reset Idle mode off 

H/W Reset Idle mode off 
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Flow Chart 

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

Idle on mode

IDMOFF

Idle off mode
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9.1.31 IDMON (39h): Idle mode on 

39H IDMON (Idle Mode On) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

IDMON 0 ↑ 1 - 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 Mode Off (38h) command 

 

Color 
R5 R4 R3 R2 R1 

R0 

G5 G4 G3 G2 G1 

G0 

B5 B4 B3 B4 B1 

B0 

Black 0xxxxx 0xxxxx 0xxxxx 

Blue 0xxxxx 0xxxxx 1xxxxx 

Red 1xxxxx 0xxxxx 0xxxxx 

Magenta 1xxxxx 0xxxxx 1xxxxx 

Green 0xxxxx 1xxxxx 0xxxxx 

Cyan 0xxxxx 1xxxxx 1xxxxx 

Yellow 1xxxxx 1xxxxx 0xxxxx 

White 1xxxxx 1xxxxx 1xxxxx 
 

Restriction This command has no effect when module is already in idle off mode 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Top-Left (0,0) 
(Example) Memory Display 



                                 ST7789T3 

Version 1.0                                  Page 223 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

Default 

 

Status Default Value 

Power On Sequence Idle mode off 

S/W Reset Idle mode off 

H/W Reset Idle mode off 
 

Flow Chart 

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

Idle off mode

IDMON

Idle on mode
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9.1.32 COLMOD (3Ah): Interface Pixel Format 

3AH COLMOD (Interface Pixel Format) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

COLMOD 0 ↑ 1 - 0 0 1 1 1 0 1 0 (3Ah) 

1st  Parameter 1 ↑ 1 - 0 D6 D5 D4 0 D2 D1 D0  

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: 

1st parameter: 

Bit Description  

D7 - Set to ‘0’ 

D6 

RGB interface color format 

‘101’ = 65K of RGB interface 

‘110’ = 262K of RGB 

interface 

D5 

D4 

D3 - Set to ‘0’ 

D2 

Control interface color format 

‘011’ = 12bit/pixel 

‘101’ = 16bit/pixel 

‘110’ = 18bit/pixel 

‘111’ = 16M truncated 

D1 

D0 

Note1: In 12-bit/Pixel, 16-bit/Pixel or 18-bit/Pixel mode, the LUT is applied to transfer data into the Frame Memory. 

Note2: The Command 3Ah should be set at 55h when writing 16-bit/pixel data into frame memory, but 3Ah should be 

re-set to 66h when reading pixel data from frame memory. 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 18bit/pixel 

S/W Reset No change 

H/W Reset 18bit/pixel 
 

Flow Chart See Vertical Scrolling Definition (33h) description 
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9.1.33 WRMEMC (3Ch): Write Memory Continue 

3CH WRMEMC (Write Memory Continue) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

WRMEMC 0 ↑ 1 - 0 0 1 1 1 1 0 0 (3Ch) 

1ST parameter 1 ↑ 1 D1[17]-D1[8] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]  

…
 1 ↑ 1 Dx[17]-Dx[8] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]  

Nth parameter 1 ↑ 1 Dn[17]-Dn[8] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]  

Description 

-This command transfers image data from the host processor to the display module’s frame memory continuing from 

the pixel location following the previous write memory continue or memory write command. 

-If MV=0: 

Data is written continuing from the pixel location after the write range of the previous memory write or write memory 

continue. The column register is then incremented and pixels are written to the frame memory until the column register 

equals the end column (XE) value. The column register is then reset to XS and the page register is incremented. Pixels 

are written to the frame memory until the page register equals the end page (YE) value and the column register equals 

the XE value, or the host processor sends another command. If the number of pixels exceeds (XE-XS+1)*(YE-YS+1) 

the extra pixels are ignored. 

If MV=1: 

Data is written continuing from the pixel location after the write range of the previous memory write or write memory 

continue. The page register is then incremented and pixels are written to the frame memory until the page register 

equals the end page (YE) value. The page register is then reset to YS and the column register is incremented. Pixels 

are written to the frame memory until the column register equals the end column (XE) value and the page register 

equals the YE value, or the host processor sends another command. If the number of pixels exceeds 

(XE-XS+1)*(YE-YS+1) the extra pixels are ignored. 

 

Restriction 
A memory write should follow a column address set or page address set to define the write address. Otherwise, data 

written with write memory continue is written to undefined addresses. 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
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Default 

 

Status Default Value 

Power On Sequence Contents of memory is set randomly 

S/W Reset Contents of memory is not cleared 

H/W Reset Contents of memory is not cleared 
 

Flow Chart 

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter

WRMEMC

Image Data 

D1[17:0],D2[17:0]

…….Dn[17:0]

Any Command
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9.1.34 RDMEMC (3Eh): Read Memory Continue 

3EH RDMEMC (Read Memory Continue) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDMEMC 0 ↑ 1 - 0 0 1 1 1 1 1 0 (3Eh) 

1ST parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ D1[17]-D1[8] D1[7] D1[6] D1[5] D1[4] D1[3] D1[2] D1[1] D1[0]  

…
 1 1 ↑ Dx[17]-Dx[8] Dx[7] Dx[6] Dx[5] Dx[4] Dx[3] Dx[2] Dx[1] Dx[0]  

Nth parameter 1 1 ↑ Dn[17]-Dn[8] Dn[7] Dn[6] Dn[5] Dn[4] Dn[3] Dn[2] Dn[1] Dn[0]  

Description 

-This command transfers image data from the host processor to the display module’s frame memory continuing from 

the pixel location following the previous read memory continue or memory read command. 

-If MV=0: 

Pixels are read continuing from the pixel location after the read range of the previous memory read or read memory 

continue. The column register is then incremented and pixels are read from the frame memory until the column register 

equals the end column (XE) value. The column register is then reset to XS and the page register is incremented. Pixels 

are read from the frame memory until the page register equals the end page (YE) value and the column register equals 

the XE value, or the host processor sends another command.  

If MV=1: 

Pixels are read continuing from the pixel location after the read range of the previous memory read or read memory 

continue. The page register is then incremented and pixels are read from the frame memory until the page register 

equals the end page (YE) value. The page register is then reset to YS and the column register is incremented. Pixels 

are read from the frame memory until the column register equals the end column (XE) value and the page register 

equals the YE value, or the host processor sends another command. 

 

Restriction 
Regardless of the color mode set in interface pixel format, the pixel format returned by read memory continue is always 

18-bit so there is no restriction on the length of data 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence Contents of memory is set randomly 

S/W Reset Contents of memory is not cleared 
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H/W Reset Contents of memory is not cleared 
 

Flow Chart 

RDMEMC

Dummy

Image Data 

D1[17:0],D2[17:0]

……..Dn[17:0]

Any Command

Command

Parameter

Display

Action

Mode

Legend

Sequential 

transter
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9.1.35  STE (44h): Set Tear Scanline 

44H STE (Set Tear ScanLine ) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

STE 0 ↑ 1 - 0 1 0 0 0 1 0 0 (44h) 

1st parameter 1 ↑ 1 - N15 N14 N13 N12 N11 N10 N9 N8  

2nd parameter 1 ↑ 1 - N7 N6 N5 N4 N3 N2 N1 N0  

Description 

-This command turns on the display module’s Tearing Effect output signal on the TE signal line when the display 

module reaches line N. The TE signal is not affected by changing MV. 

-The tearing effect line on has one parameter that describes the tearing effect output line mode. 

-The tearing effect output line consist of V-blanking information only. 

T
vdl

T
vdh

Vertical time scale

 

Note that set tear scanline with N=0 is equivalent to tearing effect line on with TEM=0. 

The tearing effect output line shall be active low when the display module is in sleep mode 

Restriction 

This command takes affect on the frame following the current frame. Therefore, if the tear effect (TE) output is already 

on, the TE output shall continue to operate as programmed by the previous tearing effect line on or set tear scanline 

command until the end of the frame 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.36  GSCAN (45h): Get Scanline 

45H GSCAN (Get ScanLine ) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

GSCAN 0 ↑ 1 - 0 1 0 0 0 1 0 1 (45h) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - N15 N14 N13 N12 N11 N10 N9 N8  

3rd parameter 1 1 ↑ - N7 N6 N5 N4 N3 N2 N1 N0  

Description 

-The display module returns the current scanline ,N, used to update the display device. The total number of scanlines 

on a display device is defined as VSYNC+VBP+VACT+VFP. The first scanline is defined as the first line of V Sync and 

is denoted as Line 0. 

-When in sleep in mode, the value returned by get scanline is undefined. 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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Flow Chart 
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9.1.37 WRDISBV (51h): Write Display Brightness 

51H WRDISBV (Write Display Brightness) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

WRDISBV 0 ↑ 1 - 0 1 0 1 0 0 0 1 (51h) 

Parameter 1 ↑ 1 - DBV7 DBV6 DBV5 DBV4 DBV3 DBV2 DBV1 DBV0  

Description 

-This command is used to adjust the brightness value of the display. 

-It should be checked what the relationship between this written value and output brightness of the display is. This 

relationship is defined on the display module specification. 

-In principle relationship is that 00h value means the lowest brightness and FFh value means the highest brightness. 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.38 RDDISBV (52h): Read Display Brightness Value 

52H RDDISBV (Read Display Brightness Value ) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDDISBV 0 ↑ 1 - 0 1 0 1 0 0 1 0 (52h) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - DBV7 DBV6 DBV5 DBV4 DBV3 DBV2 DBV1 DBV0  

Description 

-This command returns the brightness value of the display. 

-It should be checked what the relationship between this returned value and output brightness of the display. This 

relationship is defined on the display module specification is. 

-In principle the relationship is that 00h value means the lowest brightness and FFh value means the highest brightness. 

-DBV[7:0] is reset when display is in sleep in mode. 

-DBV[7:0] is ‘0’ when bit BCTRL of write CTRL display command (53h) is ‘0’ 

-DBV[7:0] IS manual set brightness specified with write CTRL display command (53h) when bit BCTRL is ‘1’ 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.39 WRCTRLD (53h): Write CTRL Display 

53H WRCTRLD (Write CTRL Display ) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

WRCTRLD 0 ↑ 1 - 0 1 0 1 0 0 1 1 (53h) 

Parameter 1 ↑ 1 - 0 0 BCTRL 0 DD BL 0 0  

Description 

-This command is used to control display brightness. 

-BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness for display. 

 0 = Off (Brightness register are 00h, DBV[7:0]) 

 1 = On (Brightness register are active, according to the other parameters.) 

 

-DD: Display Dimming (Only for manual brightness setting) 

 DD = 0: Display Dimming is off. 

 DD = 1: Display Dimming is on. 

 

-BL: Backlight Control On/Off 

 0 = Off (Completely turn off backlight circuit. Control lines must be low.) 

 1 = On 

 

-Dimming function is adapted to the brightness registers for display when bit BCTRL is changed at DD=1. 

-When BL bit changed from ‘on’ to ‘off’, backlight is turned off without gradual dimming, even if dimming-on (DD=1) are 

selected. 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.40 RDCTRLD (54h): Read CTRL Value Display 

54H RDCTRLD (Read CTRL value Display ) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDCTRLD 0 ↑ 1 - 0 1 0 1 0 1 0 0 (54h) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - 0 0 BCTRL 0 DD BL 0 0  

Description 

-This command returns ambient light and brightness control values.. 

-BCTRL: Brightness Control Block On/Off, This bit is always used to switch brightness for display. 

 0 = Off  

 1 = On  

 

-DD: Display Dimming (Only for manual brightness setting) 

 DD = 0 

 DD = 1 

 

-BL: Backlight Control On/Off 

 0 = Off 

 1 = On 

 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.41 WRCACE (55h): Write Content Adaptive Brightness Control and Color Enhancement 

55H WRCACE (Write Content Adaptive Brightness Control and Color Enhancement) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

WRCACE 0 ↑ 1 - 0 1 0 1 0 1 0 1 (55h) 

Parameter 1 ↑ 1 - CECTRL 0 CE1 CE0 0 0 C1 C0  

Description 

-This command is used to set parameters for image content based adaptive brightness control functionality and Color 

Enhancement function. 

-There is possible to used 4 different modes for content adaptive image functionality, which are defined on a table 

below. 

C1 C0 Function 

0 0 Off 

0 1 User Interface Mode 

1 0 Still Picture 

1 1 Moving Image 

-CECTRL: Color Enhancement Control Bit: 

CECTRL=0: Color Enhancement Off. 

CECTRL=1: Color Enhancement On. 

-There are three color enhancement levels can be set. 

CE1 CE0 Color enhancement level 

0 0 Low enhancement 

0 1 Medium enhancement 

1 1 High enhancement 

‘-’: Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.42 RDCABC (56h): Read Content Adaptive Brightness Control  

56H RDCABC (Read Content Adaptive Brightness Control ) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDCABC 0 ↑ 1 - 0 1 0 1 0 1 1 0 (56h) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - 0 0 0 0 0 0 C1 C0  

Description 

-This command is used to read the settings for image content based adaptive brightness control functionality. 

-There is possible to used 4 different modes for content adaptive image functionality, which are defined on a table 

below. 

C1 C0 Function 

0 0 Off 

0 1 User Interface Mode 

1 0 Still Picture 

1 1 Moving Image 

‘-’: Don’t care 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.43 WRCABCMB (5Eh): Write CABC Minimum Brightness 

5EH WRCABCMB (Write CABC Minimum Brightness ) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

WRCABCMB 0 ↑ 1 - 0 1 0 1 1 1 1 0 (5Eh) 

Parameter 1 ↑ 1 - CMB7 CMB6 CMB5 CMB4 CMB3 CMB2 CMB1 CMB0  

Description 

-This command is used to set the minimum brightness value of the display for CABC function. 

-In principle relationship is that 00h value means the lowest brightness for CABC and FFh value means the brightness 

for CABC. 

‘-’: Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.44 RDCABCMB (5Fh): Read CABC Minimum Brightness 

5FH RDCABCMB (Read CABC Minimum Brightness) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDCABCMB 0 ↑ 1 - 0 1 0 1 1 1 1 1 (5Fh) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - CMB7 CMB6 CMB5 CMB4 CMB3 CMB2 CMB1 CMB0  

Description 

-This command returns the minimum brightness value of CABC function. 

-In principle relationship is that 00h value means the lowest brightness for CABC and FFh value means the brightness for 

CABC. 

‘-’: Don’t care 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0000h 

S/W Reset 0000h 

H/W Reset 0000h 
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9.1.45 RDABCSDR (68h): Read Automatic Brightness Control Self-Diagnostic Result 

68H RDABCSDR (Read Automatic Brightness Control Self-Diagnostic Result) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDABCSDR 0 ↑ 1 - 0 1 1 0 1 0 0 0 (68h) 

1st parameter 1 1 ↑ - - - - - - - - - - 

2nd parameter 1 1 ↑ - D7 D6 0 0 0 0 0 0 - 

Description 

This command indicates the current status of the display self-diagnostic results for automatic brightness control after 

sleep out -command as described below: 

-D7: Register loading detection 

-D6: Functionality detection 

“-“ Don’t care 

Restriction  

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.1.46 RDID1 (DAh): Read ID1 

DAH RDID1 (Read ID1) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDID1 0 ↑ 1 - 1 1 0 1 1 0 1 0 (Dah) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10  

Description -This read byte identifies the LCD module’s manufacturer. 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 77h 

S/W Reset 77h 

H/W Reset 77h 
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9.1.47 RDID2 (DBh): Read ID2 

DBH RDID2 (Read ID2) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDID2 0 ↑ 1 - 1 1 0 1 1 0 1 1 (DBh) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20  

Description 
This read byte is used to track the LCD module/driver IC version. 

‘-’: Don’t care. 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 89h 

S/W Reset 89h 

H/W Reset 89h 
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9.1.48 RDID3 (DCh): Read ID3 

DCH RDID3 (Read ID3) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RDID3 0 ↑ 1 - 1 1 0 1 1 1 0 0 (DCh) 

1st parameter 1 1 ↑ - - - - - - - - -  

2nd parameter 1 1 ↑ - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30  

Description This read byte identifies the LCD module/driver. 

Restriction - 

Register 

availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 01h 

S/W Reset 01h 

H/W Reset 01h 
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9.2 System Function Command Table 2 

Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

RAMCTRL 

0 ↑ 1 - 1 0 1 1 0 0 0 0 (B0h) 

RAM 

Control 

1 ↑ 1 - 0 0 0 RM 0 0 DM1 DM0  

1 ↑ 1 - 1 1 EPF1 EPF0 ENDIAN RIM MDT1 MDT0  

RGBCTRL 

0 ↑ 1 - 1 0 1 1 0 0 0 1 (B1h) 

RGB 

Control 

1 ↑ 1 - WO RCM1 RCM0 0 VSPL HSPL DPL EPL  

1 ↑ 1 - 0 VBP6 VBP5 VBP4 VBP3 VBP2 VBP1 VBP0  

1 ↑ 1 - 0 0 0 HBP4 HBP3 HBP2 HBP1 HBP0  

PORCTRL 

0 ↑ 1 - 1 0 1 1 0 0 1 0 (B2h) 

Porch 

control 

1 ↑ 1 - 0 BPA6 BPA5 BPA4 BPA3 BPA2 BPA1 BPA0  

1 ↑ 1 - 0 FPA6 FPA5 FPA4 FPA3 FPA2 FPA1 FPA0  

1 ↑ 1 - 0 0 0 0 0 0 0 PSEN  

1 ↑ 1  BPB3 BPB2 BPB1 BPB0 FPB3 FPB2 FPB1 FPB0  

1 ↑ 1  BPC3 BPC2 BPC1 BPC0 FPC3 FPC2 FPC1 FPC0  

FRCTRL1 

0 ↑ 1 - 1 0 1 1 0 0 1 1 (B3h) 

Frame 

Rate 

Control 1  

1 ↑ 1 - 0 0 0 FRSEN 0 0 DIV1 DIV0  

1 ↑ 1 - NLB2 NLB1 NLB0 RTNB4 RTNB3 RTNB2 RTNB1 RTNB0  

1 ↑ 1 - NLC2 NLC1 NLC0 RTNC4 RTNC3 RTNC2 RTNC1 RTNC0  

PARCTRL 

0 ↑ 1 - 1 0 1 1 0 1 0 1 (B5h) Partial 

mode 

Control 

1 ↑ 1 - NDL 0 0 PTGISC ISC3 ISC2 ISC1 ISC0  

GCTRL 

0 ↑ 1 - 1 0 1 1 0 1 1 1 (B7h) Gate 

control 1 ↑ 1 - 0 VGHS2 VGHS1 VGHS0 0 VGLS2 VGLS1 VGLS0  

GTADJ 

0 ↑ 1 - 1 0 1 1 1 0 0 0 (B8h) 

Gate on 

timing 

adjustment 

1 ↑ 1 - 0 0 1 0 1 0 1 0  

1 ↑ 1 - 0 0 1 0 1 0 1 1  

1 ↑ 1 - 0 0 GTA5 GTA4 GTA3 GTA2 GTA1 GTA0  

1 ↑ 1 - GOFR3 GOFR2 GOFR1 GOFR0 GOF3 GOF2 GOF1 GOF0  

DGMEN 

0 ↑ 1 - 1 0 1 1 1 0 1 0 (BAh) Digital 

Gamma 

Enable 

1 ↑ 1 - 0 0 0 0 0 DGMEN 0 0  

VCOMS 

0 ↑ 1 - 1 0 1 1 1 0 1 1 (BBh) VCOMS 

Setting 1 ↑ 1 - 0 0 VCOMS5 VCOMS4 VCOMS3 VCOMS2 VCOMS1 VCOMS0  

LCMCTRL 

0 ↑ 1 - 1 1 0 0 0 0 0 0 (C0h) LCM 

Control  1 ↑ 1 - 0 XMY XBGR XINV XMX XMH XMV XGS  
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

IDSET 

0 ↑ 1 - 1 1 0 0 0 0 0 1 (C1h) 

ID Setting 

1 ↑ 1 - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10  

1 ↑ 1 - ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20  

1 ↑ 1 - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30  

VDVVRHEN 

0 ↑ 1 - 1 1 0 0 0 0 1 0 (C2h) VDV and 

VRH 

Command 

Enable 

1 ↑ 1 - 0 0 0 0 0 0 0 CMDEN  

1 ↑ 1 - 1 1 1 1 1 1 1 1  

VRHS 

0 ↑ 1  1 1 0 0 0 0 1 1 (C3h) 

VRH Set 

1 ↑ 1  0 0 VRHS5 VRHS4 VRHS3 VRHS2 VRHS1 VRHS0  

VDVSET 

0 ↑ 1 - 1 1 0 0 0 1 0 0 (C4h) VDV 

Setting  1 ↑ 1 - 0 0 VDVS5 VDVS4 VDVS3 VDVS2 VDVS1 VDVS0  

VCMOFSET 

0 ↑ 1 - 1 1 0 0 0 1 0 1 (C5h) VCOMS 

Offset Set 1 ↑ 1 - 0 0 VCMOFS5 VCMOFS4 VCMOFS3 VCMOFS2 VCMOFS1 VCMOFS0  

FRCTR2 

0 ↑ 1  1 1 0 0 0 1 1 0 (C6h) FR Control 

2 1 ↑ 1  NLA2 NLA1 NLA0 RTNA4 RTNA3 RTNA2 RTNA1 RTNA0  

CABCCTRL 

0 ↑ 1 - 1 1 0 0 0 1 1 1 (C7h)  CABC 

Control 1 ↑ 1 - 0 0 0 0 LEDONREV DPOFPWM PWMFIX PWMPOL  

REGSEL1 

0 ↑ 1 - 1 1 0 0 1 0 0 0 (C8h) Register 

value 

selection1 
1 ↑ 1 - 0 0 0 0 1 0 0 0  

REGSEL2 

0 ↑ 1 - 1 1 0 0 1 0 1 0 (CAh) Register 

value 

selection2 
1 ↑ 1 - 0 0 0 0 1 1 1 1  

PWMFRSEL 

0 ↑ 1 - 1 1 0 0 1 1 0 0 (CCh) PWM 

Frequency 

Selection 
1 ↑ 1 - 0 0 CS2 CS1 CS0 CLK2 CLK1 CLK0  

PWCTRL1 

0 ↑ 1 - 1 1 0 1 0 0 0 0 (D0h) 

Power 

Control 1 

1 ↑ 1 - 1 0 1 0 0 1 0 0  

1 ↑ 1 - AVDD1 AVDD0 AVCL1 AVCL0 0 0 VDS1 VDS0  

VAPVANEN 

0 ↑ 1 - 1 1 0 1 0 0 1 0 (D2h) Enable 

VAP/VAN 

signal 

output 

1 ↑ 1 - 0 1 0 0 1 1 0 0  



                                 ST7789T3 

Version 1.0                                  Page 255 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

CMD2EN 

0 ↑ 1 - 1 1 0 1 1 1 1 1 (DFh) 

Command 

2 Enable 

1 ↑ 1 - 0 1 0 1 1 0 1 0 (5Ah) 

1 ↑ 1 - 0 1 1 0 1 0 0 1 (69h) 

1 ↑ 1 - 0 0 0 0 0 0 1 0 (02h) 

1 ↑ 1 - 0 0 0 0 0 0 0 EN  

PVGAMCTRL 

0 ↑ 1 - 1 1 1 0 0 0 0 0 (E0h) 

Positive 

Voltage 

Gamma 

Control 

1 ↑ 1 - V63P3 V63P2 V63P1 V63P0 V0P3 V0P2 V0P1 V0P0  

1 ↑ 1 - 0 0 V1P5 V1P4 V1P3 V1P2 V1P1 V1P0  

1 ↑ 1 - 0 0 V2P5 V2P4 V2P3 V2P2 V2P1 V2P0  

1 ↑ 1 - 0 0 0 V4P4 V4P3 V4P2 V4P1 V4P0  

1 ↑ 1 - 0 0 0 V6P4 V6P3 V6P2 V6P1 V6P0  

1 ↑ 1 - 0 0 J0P1 J0P0 V13P3 V13P2 V13P1 V13P0  

1 ↑ 1 - 0 V20P6 V20P5 V20P4 V20P3 V20P2 V20P1 V20P0  

1 ↑ 1 - 0 V36P2 V36P1 V36P0 0 V27P2 V27P1 V27P0  

1 ↑ 1 - 0 V43P6 V43P5 V43P4 V43P3 V43P2 V43P1 V43P0  

1 ↑ 1 - 0 0 J1P1 J1P0 V50P3 V50P2 V50P1 V50P0  

1 ↑ 1 - 0 0 0 V57P4 V57P3 V57P2 V57P1 V57P0  

1 ↑ 1 - 0 0 0 V59P4 V59P3 V59P2 V59P1 V59P0  

1 ↑ 1 - 0 0 V61P5 V61P4 V61P3 V61P2 V61P1 V61P0  

1 ↑ 1 - 0 0 V62P5 V62P4 V62P3 V62P2 V62P1 V62P0  

NVGAMCTRL 

0 ↑ 1 - 1 1 1 0 0 0 0 1 (E1h) 

Negative 

Voltage 

Gamma 

Control 

1 ↑ 1 - V63N3 V63N2 V63N1 V63N0 V0N3 V0N2 V0N1 V0N0  

1 ↑ 1 - 0 0 V1N5 V1N4 V1N3 V1N2 V1N1 V1N0  

1 ↑ 1 - 0 0 V2N5 V2N4 V2N3 V2N2 V2N1 V2N0  

1 ↑ 1 - 0 0 0 V4N4 V4N3 V4N2 V4N1 V4N0  

1 ↑ 1 - 0 0 0 V6N4 V6N3 V6N2 V6N1 V6N0  

1 ↑ 1 - 0 0 J0N1 J0N0 V13N3 V13N2 V13N1 V13N0  

1 ↑ 1  0 V20N6 V20N5 V20N4 V20N3 V20N2 V20N1 V20N0  

1 ↑ 1  0 V36N2 V36N1 V36N0 0 V27N2 V27N1 V27N0  
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

1 ↑ 1  0 V43N6 V43N5 V43N4 V43N3 V43N2 V43N1 V43N0  

1 ↑ 1  0 0 J1N1 J1N0 V50N3 V50N2 V50N1 V50N0  

1 ↑ 1  0 0 0 V57N4 V57N3 V57N2 V57N1 V57N0  

1 ↑ 1  0 0 0 V59N4 V59N3 V59N2 V59N1 V59N0  

1 ↑ 1  0 0 V61N5 V61N4 V61N3 V61N2 V61N1 V61N0  

1 ↑ 1  0 0 V62N5 V62N4 V62N3 V62N2 V62N1 V62N0  

DGMLUTR 

0 ↑ 1 - 1 1 1 0 0 0 1 0 (E2h) 

Digital 

Gamma 

Look-up 

Table for 

Red 

1 ↑ 1 - DGM_LUT_R00[7:0]  

1 ↑ 1 - DGM_LUT_R01[7:0]  

1 ↑ 1 - 

…
  

1 ↑ 1 - DGM_LUT_R30[7:0]  

1 ↑ 1 - DGM_LUT_R31[7:0]  

1 ↑ 1 - 

…
  

1 ↑ 1 - DGM_LUT_R62[7:0]  

1 ↑ 1 - DGM_LUT_R63[7:0]  

DGMLUTB 

0 ↑ 1 - 1 1 1 0 0 0 1 1 (E3h) 

Digital 

Gamma 

Look-up 

Table for 

Blue 

1 ↑ 1 - DGM_LUT_B00[7:0]  

1 ↑ 1 - DGM_LUT_B01[7:0]  

1 ↑ 1 - 

…
  

1 ↑ 1 - DGM_LUT_B30[7:0]  

1 ↑ 1 - DGM_LUT_B31[7:0]  

1 ↑ 1 - 

…
  

1 ↑ 1 - DGM_LUT_B62[7:0]  

1 ↑ 1 - DGM_LUT_B63[7:0]  

GATECTRL 

0 ↑ 1 - 1 1 1 0 0 1 0 0 (E4h) 

Gate 

control 

1 ↑ 1 - 0 0 NL5 NL4 NL3 NL2 NL1 NL0  

1 ↑ 1 - 0 0 SCN5 SCN4 SCN3 SCN2 SCN1 SCN0  

1 ↑ 1 - 0 0 0 TMG 0 SM 0 GS  

SPI2EN 0 ↑ 1 - 1 1 1 0 0 1 1 1 (E7h) SPI2 
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Instruction D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 Hex Function 

1 ↑ 1 - 0 0 0 SPI2EN 0 0 0 SPIRD  enable 

PWCTRL2 

0 ↑ 1 - 1 1 1 0 1 0 0 0 (E8h) Power 

Control 2 1 ↑ 1 - 1 0 SBCLK1 SBCLK0 0 0 STP14CK1 STP14CK0  

EQCTRL 

0 ↑ 1 - 1 1 1 0 1 0 0 1 (E9h) 

Equalize 

Time 

Control 

1 ↑ 1 - 0 0 0 SEQ4 SEQ3 SEQ2 SEQ1 SEQ0  

1 ↑ 1 - 0 0 0 SPRET4 SPRET3 SPRET2 SPRET1 SPRET0  

1 ↑ 1 - 0 0 0 0 GEQ3 GEQ2 GEQ1 GEQ0  

PROMCTRL 

0 ↑ 1 - 1 1 1 0 1 1 0 0 (ECh) Program 

 Control 1 ↑ 1 - 0 0 0 0 0 0 0 1  

PROMEN 

0 ↑ 1 - 1 1 1 1 1 0 1 0 (FAh) 

Program 

Mode 

Enable 

1 ↑ 1 - 0 1 0 1 1 0 1 0  

1 ↑ 1 - 0 1 1 0 1 0 0 1  

1 ↑ 1 - 1 1 1 0 1 1 1 0  

1 ↑ 1 - 0 0 0 0 0 PROMEN 0 0  

NVMSET 

0 ↑ 1 - 1 1 1 1 1 1 0 0 (FCh) 

NVM 

Setting 

1 ↑ 1 - ADD7 ADD6 ADD5 ADD4 ADD3 ADD2 ADD1 ADD0  

1 ↑ 1 - D7 D6 D5 D4 D3 D2 D1 D0  

PROMACT 

0 ↑ 1 - 1 1 1 1 1 1 1 0 (FEh) 

Program 

Action 

1 ↑ 1 - 0 0 0 1 1 0 0 1  

1 ↑ 1 - 1 0 1 0 0 1 0 1  
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9.2.1 RAMCTRL (B0h): RAM Control  

B0H RAMCTR (RAM Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RAMCTRL 0 ↑ 1 - 1 0 1 1 0 0 0 0 (B0h) 

1st Parameter 1 ↑ 1 - 0 0 0 RM 0 0 DM1 DM0  

2nd Parameter 1 ↑ 1 - 1 1 EPF1 EPF0 ENDIAN RIM MDT1 MDT0  

Description 

RM : ram access selection. 

RM=”0” : Ram access from MCU interface 

RM=”1” : Ram access from RGB interface 

 

DM[1:0] : Display operation selection. 

DM[1:0] Mode 

00h MCU interface 

01h RGB interface 

10h VSYNC interface 

11h Reserved 

 

ENDIAN :  

ENDIAN Mode 

0 Normal (MSB first) 

1 Little Endian (LSB first) 

 

Note: Little Endian only can be supported in 65K 8-bit and 9-bit interface. 

 

R4 R3 R2 R1 R0 G5 G4 G3 G2 G1 G0 B4 B3 B2 B1 B0

Input Data DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0

1st data input 2nd data input

 

 

MDT[1:0] : Method of pixel data transfer. 

Please refer to section 8.8 Data Color Coding 
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RIM: Specify RGB interface bus width. 

RIM=”0”: 18 bit bus width. 

RIM=”1”: 6 bit bus width 

 

EPF[1:0] : Data translate of 65k and 4K to frame data. 

 

65K data format: 

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 R1 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1
Frame 

Data
0 0

EPF=00

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Read Data

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 R1 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B11 1

EPF=01

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Read Data

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 R1 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1R0 B0

EPF=10

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Read Data

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 R1 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1R0 B0

EPF=11

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Read Data
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4K data format: 

 

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 0 G5 G4 G3 G2 0 0 B5 B4 B3 B2 0
RAM 

Data
0 0

EPF=00

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 1 G5 G4 G3 G2 1 1 B5 B4 B3 B2 1
RAM 

Data
1 1

EPF=01

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 R1 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1
RAM 

Data
R0 B0

EPF=10

DB15 DB14 DB13 DB12 DB11 DB10 DB9 DB8 DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0Data Bus

R5 R4 R3 R2 R1 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1
RAM 

Data
R0 B0

EPF=11

 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 00h/F0h 

S/W Reset 00h/F0h 

H/W Reset 00h/F0h 
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9.2.2 RGBCTRL (B1h): RGB Interface Control 

B1H RGBCTRL (RGB Interface Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

RGBCTRL 0 ↑ 1 - 1 0 1 1 0 0 0 1 (B1h) 

1st parameter 1 ↑ 1 - WO RCM1 RCM0 0 VSPL HSPL DPL EPL  

2nd parameter 1 ↑ 1 - 0 VBP6 VBP5 VBP4 VBP3 VBP2 VBP1 VBP0  

3rd parameter 1 ↑ 1 - 0 0 0 HBP4 HBP3 HBP2 HBP1 HBP0  

Description 

WO: Direct RGB mode. 

WO Mode 

0 Memory 

1 Shift register 

 

RCM[1:0]: RGB I/F enable mode selection. 

RCM[1:0] Mode 

00 
MCU interface 

01 

10 RGB DE mode 

11 RGB HV mode 

 

VSPL : Sets the signal polarity of the VSYNC pin. 

VSPL=”0”, Low active 

VSPL=”1”, High active 

HSPL : Sets the signal polarity of the HSYNC pin. 

HSPL=”0”, Low active 

HSPL=”1”, High active 

DPL : Sets the signal polarity of the DOTCLK pin. 

DPL = “0” The data is input on the positive edge of DOTCLK 

DPL = “1” The data is input on the negative edge of DOTCLK 

EPL : Sets the signal polarity of the ENABLE pin. 

EPL = “0” The data DB17-0 is written when ENABLE = “1”. Disable data write operation when 

ENABLE = “0”. 

EPL = “1” The data DB17-0 is written when ENABLE = “0”. Disable data write operation when 

ENABLE = “1”. 

VBP[6:0]: RGB interface Vsync back porch setting. Minimum setting is 0x02. 

HBP[4:0]: RGB interface Hsync back porch setting. Please refer to the section 8.9.3 for 

minimum setting. 

Register 
Availability 
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Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 40h/02h/14h 

S/W Reset 40h/02h/14h 

H/W Reset 40h/02h/14h 
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9.2.3 PORCTRL (B2h): Porch Setting  

B2H PORCTRL (Porch Setting) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PORCTRL 0 ↑ 1 - 1 0 1 1 0 0 1 0 (B2h) 

1st parameter 1 ↑ 1 - 0 BPA6 BPA5 BPA4 BPA3 BPA2 BPA1 BPA0  

2nd parameter 1 ↑ 1 - 0 FPA6 FPA5 FPA4 FPA3 FPA2 FPA1 FPA0  

3rd parameter 1 ↑ 1 - 0 0 0 0 0 0 0 PSEN  

4th parameter 1 ↑ 1 - BPB3 BPB2 BPB1 BPB0 FPB3 FPB2 FPB1 FPB0  

5th parameter 1 ↑ 1 - BPC3 BPC2 BPC1 BPC0 FPC3 FPC2 FPC1 FPC0  

Description 

BPA[6:0]: Back porch setting in normal mode. The minimum setting is 0x01. 

FPA[6:0]: Front porch setting in normal mode. The minimum setting is 0x01. 

PSEN: Enable separate porch control. 

PSEN Mode 

0 Disable separate porch control 

1 Enable separate porch control 

BPB[3:0]: Back porch setting in idle mode. The minimum setting is 0x01. 

FPB[3:0]: Front porch setting in idle mode. The minimum setting is 0x01. 

BPC[3:0]: Back porch setting in partial mode. The minimum setting is 0x01. 

FPC[3:0]: Front porch setting in partial mode. The minimum setting is 0x01. 

Register 
Availability 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 0Ch/0Ch/00h/33h/33h 

S/W Reset 0Ch/0Ch/00h/33h/33h 

H/W Reset 0Ch/0Ch/00h/33h/33h 
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9.2.4 FRCTRL1 (B3h): Frame Rate Control 1 (In partial mode/ idle colors) 

B3H FRCTRL1 (Frame rate control 1) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

FRCTRL1 0 ↑ 1 - 1 0 1 1 0 0 1 1 (B3h) 

1st parameter 1 ↑ 1 - 0 0 0 FRSEN 0 0 DIV1 DIV0  

2nd parameter 1 ↑ 1 - NLB2 NLB1 NLB0 RTNB4 RTNB3 RTNB2 RTNB1 RTNB0  

3rd parameter 1 ↑ 1 - NLC2 NLC1 NLC0 RTNC4 RTNC3 RTNC2 RTNC1 RTNC0  

Description 

FRSEN: Enable separate frame rate control. 

When FRSEN=0, Frame rate of idle and partial mode are determined by C6h 

When FRSEN=1, Frame rate of idle and partial mode are determined by B3h 

FRSEN Mode 

0 Disable separate FR control 

1 Enable separate FR control 

 

DIV[1:0]: Frame rate divided control 

DIV[1:0] Mode 

00 Divide by 1 

01 Divide by 2 

10 Divide by 4 

11 Divide by 8 

 

NLB[2:0]: Inversion selection in idle mode. 

0x00: dot inversion. 

0x07: column inversion. 

RTNB[4:0]: Frame rate control in idle mode. 

RTNB[4:0] FR in idle mode (Hz) RTNB[4:0] FR in idle mode (Hz) 

00h 119 10h 58 

01h 111 11h 57 

02h 105 12h 55 

03h 99 13h 53 

04h 94 14h 52 

05h 90 15h 50 

06h 86 16h 49 

07h 82 17h 48 

08h 78 18h 46 

09h 75 19h 45 
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0Ah 72 1Ah 44 

0Bh 69 1Bh 43 

0Ch 67 1Ch 42 

0Dh 64 1Dh 41 

0Eh 62 1Eh 40 

0Fh 60 1Fh 39 

Note: 

1. If FRSEN=1, Frame rate in idle mode=10MHz/{(320+(FPB[3:0]+BPB[3:0])*4)*(250+RTNB[4:0]*16)}. 

2. FPB[6:0] and BPB[6:0] are in command B2h 

3. In this frame rate table, FPB[3:0]=03h, BPB[3:0]=03h 

 

NLC[2:0]: Inversion setting in partial mode. 

0x00: dot inversion. 

0x07: column inversion. 

 

RTNC[4:0]: Frame rate control in partial mode. This setting is equal to RTNB. 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h/0Fh/0Fh 

S/W Reset 00h/0Fh/0Fh 

H/W Reset 00h/0Fh/0Fh 
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9.2.5 PARCTRL (B5h): Partial mode Control 

B5H PARCTRL (Partial mode Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PARCTRL 0 ↑ 1 - 1 0 1 1 0 1 0 1 (B5h) 

Parameter 1 ↑ 1 - NDL 0 0 PTGISC ISC3 ISC2 ISC1 ISC0  

Description 

NDL: Source output level selection in non-display area in partial mode. 

“0”: V63 

“1”: V0 

PTGISC: Non-display area scan mode. 

“0”: Normal mode. 

“1”: Interval scan mode. 

 

ISC[3:0]: Non-display area Scan frequency selection in interval scan mode 

ISC[3:0] Scan frequency 

00h Every frame 

01h 1/3 frame 

02h 1/5 frame 

03h 1/7 frame 

04h 1/9 frame 

05h 1/11 frame 

06h 1/13 frame 

07h 1/15 frame 

08h 1/17 frame 

09h 1/19 frame 

0Ah 1/21 frame 

0Bh 1/23 frame 

0Ch 1/25 frame 

0Dh 1/27 frame 

0Eh 1/29 frame 

0Fh 1/31 frame 

 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 
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Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.2.6 GCTRL (B7h): Gate Control 

B7H GCTRL (Gate Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

GCTRL 0 ↑ 1 - 1 0 1 1 0 1 1 1 (B7h) 

Parameter 1 ↑ 1 - 0 VGHS2 VGHS1 VGHS0 0 VGLS2 VGLS1 VGLS0  

Description 

VGHS[2:0]: VGH Setting. 

VGHS[2:0] VGH (V) 

00h 12.2 

01h 12.54 

02h 12.89 

03h 13.26 

04h 13.65 

05h 14.06 

06h 14.5 

07h 14.97 

 

VGLS[2:0]: VGL Setting. 

VGLS[2:0] VGL (V) 

00h -7.16 

01h -7.67 

02h -8.23 

03h -8.87 

04h -9.6 

05h -10.43 

06h -11.38 

07h -12.5 
 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
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Default 

 

Status Default Value 

Power On Sequence 35h 

S/W Reset 35h 

H/W Reset 35h 
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9.2.7  GTADJ (B8h): Gate On Timing Adjustment 

B8H  GTADJ(Gate On Timing Adjustment) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

GTADJ 0 ↑ 1 - 1 0 1 1 1 0 0 0 (B8h) 

1st Parameter 1 ↑ 1 - 0 0 1 0 1 0 1 0 2Ah 

2nd Parameter 1 ↑ 1 - 0 0 1 0 1 0 1 1 2Bh 

3rd Parameter 1 ↑ 1 - 0 0 GTA5 GTA4 GTA3 GTA2 GTA1 GTA0  

4th Parameter 1 ↑ 1 - GOFR3 GOFR2 GOFR1 GOFR0 GOF3 GOF2 GOF1 GOF0  

Description 

Gate on timing

Gate n Gate n+1

 

GTA[5:0]: Gate on timing adjustment. 

Gate on timing=300ns+GTA[5:0]*400ns 

In RGB interface: 

Gate on timing

Gate n Gate n+1

Hsync

Gate off timing
 

In 18bit RGB interface: 

Gate on timing=6dotclk+GTA[5:0]*4dotclk 

In 6bit RGB interface: 

Gate on timing=6*3dotclk+GTA[5:0]*4*3dotclk 

GOFR[3:0]: Gate off timing adjustment only for RGB interface 

In 18bit RGB interface: 

Gate off timing=512dotclk-16dotclk*GOFR[3:0] 

In 6bit RGB interface: 

Gate off timing=512*3dotclk-16dotclk*3*GOFR[3:0] 
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Note:  

In rgb interface, if the setting of gate off timing is more than the number of dotclk in one line, the gate off 

timing is determined by hsync. 

 

 

Gate off timing

Gate n Gate n+1

 

GOF[3:0]: Gate off timing adjustment 

Gate off timing=-GOF[3:0]*400ns 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 2Ah/2Bh/22h/75h 

S/W Reset 2Ah/2Bh/22h/75h 

H/W Reset 2Ah/2Bh/22h/75h 
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9.2.8 DGMEN (BAh): Digital Gamma Enable 

BAH DGMEN (Digital Gamma Enable) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

DGMEN 0 ↑ 1 - 1 0 1 1 1 0 1 0 (BAh) 

Parameter 1 ↑ 1 - 0 0 0 0 0 DGMEN 0 0  

Description 

DGMEN: 

“0”: disable digital gamma. 

“1”: enable digital gamma. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.2.9 VCOMS (BBh): VCOMS Setting 

BBH VCOMS (VCOMS Setting) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VCOMS 0 ↑ 1 - 1 0 1 1 1 0 1 1 (BBh) 

Parameter 1 ↑ 1 - 0 0 VCOMS5 VCOMS4 VCOMS3 VCOMS2 VCOMS1 VCOMS0  

Description 

VCOMS[5:0]: 

VCOMS[5:0] VCOMS (V) VCOMS[5:0] VCOMS (V) 

00h 0.1 20h 0.9 

01h 0.125 21h 0.925 

02h 0.15 22h 0.95 

03h 0.175 23h 0.975 

04h 0.2 24h 1.0 

05h 0.225 25h 1.025 

06h 0.25 26h 1.05 

07h 0.275 27h 1.075 

08h 0.3 28h 1.1 

09h 0.325 29h 1.125 

0Ah 0.35 2Ah 1.15 

0Bh 0.375 2Bh 1.175 

0Ch 0.4 2Ch 1.2 

0Dh 0.425 2Dh 1.225 

0Eh 0.45 2Eh 1.25 

0Fh 0.475 2Fh 1.275 

10h 0.5 30h 1.3 

11h 0.525 31h 1.325 

12h 0.55 32h 1.35 

13h 0.575 33h 1.375 

14h 0.6 34h 1.4 

15h 0.625 35h 1.425 

16h 0.65 36h 1.45 

17h 0.675 37h 1.475 

18h 0.7 38h 1.5 

19h 0.725 39h 1.525 

1Ah 0.75 3Ah 1.55 

1Bh 0.775 3Bh 1.575 

1Ch 0.8 3Ch 1.6 
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1Dh 0.825 3Dh 1.625 

1Eh 0.85 3Eh 1.65 

1Fh 0.875 3Fh 1.675 

 

Note: 

1. VCOMS is used for feed through voltage compensation. 

2. Setting limitation: VCOMS+VCOMS offset+VDV=0.1V~1.675V. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 20h 

S/W Reset 20h 

H/W Reset 20h 
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9.2.10 LCMCTRL (C0h): LCM Control 

C0H LCMCTRL (LCM Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

LCMCTRL 0 ↑ 1 - 1 1 0 0 0 0 0 0 (C0h) 

1st parameter 1 ↑ 1 - 0 XMY XBGR XINV XMX XMH XMV XGS  

Description 

XMY: XOR MY setting in command 36h. 

XBGR: XOR RGB setting in command 36h. 

XREV: XOR inverse setting in command 21h 

XMH: this bit can reverse source output order and only support for RGB interface without RAM 

mode 

XMV: XOR MV setting in command 36h 

XMX: XOR MX setting in command 36h. 

XGS: XOR GS setting in command E4h. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 2Ch 

S/W Reset 2Ch 

H/W Reset 2Ch 
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9.2.11 IDSET (C1h): ID Code Setting 

C1H IDSET (ID Code Setting) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

IDSET 0 ↑ 1 - 1 1 0 0 0 0 0 1 (C1h) 

Parameter 1st 1 ↑ 1 - ID17 ID16 ID15 ID14 ID13 ID12 ID11 ID10  

Parameter 2nd 1 ↑ 1 - ID27 ID26 ID25 ID24 ID23 ID22 ID21 ID20  

Parameter 3rd 1 ↑ 1 - ID37 ID36 ID35 ID34 ID33 ID32 ID31 ID30  

Description 

ID1[7:0]: ID1 Setting. 

ID2[7:0]: ID2 Setting. 

ID3[7:0]: ID3 Setting. 

Register 
Availability 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
 

Default 

 

Status Default Value 

Power On Sequence 77h/89h/01h 

S/W Reset 77h/89h/01h 

H/W Reset 77h/89h/01h 
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9.2.12 VDVVRHEN (C2h): VDV and VRH Command Enable 

C2H VDVVRHEN (VDV and VRH Command Enable) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VDVVRHEN 0 ↑ 1 - 1 1 0 0 0 0 1 0 (C2h) 

1st Parameter 1 ↑ 1 - 0 0 0 0 0 0 0 CMDEN  

2nd Parameter 1 ↑ 1 - 1 1 1 1 1 1 1 1  

Description 

CMDEN: VDV and VRH command write enable. 

CMDEN=”0”: VDV and VRH register value comes from NVM. 

CMDEN=”1”, VDV and VRH register value comes from command write. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 01h/FFh 

S/W Reset 01h/FFh 

H/W Reset 01h/FFh 
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9.2.13 VRHS (C3h): VRH Set 

C3H VRHS (VRH Set) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VRHS 0 ↑ 1 - 1 1 0 0 0 0 1 1 (C3h) 

1st Parameter 1 ↑ 1 - 0 0 VRHS5 VRHS4 VRHS3 VRHS2 VRHS1 VRHS0  

Description 

VRHS[5:0]: VRH Set. 

VRHS[5:0] VAP(GVDD) (V) VRHS[5:0] VAP(GVDD) (V) 

00h 3.55+(vcom+vcom offset+vdv) 15h 4.6+( vcom+vcom offset+vdv) 

01h 3.6+( vcom+vcom offset+vdv) 16h 4.65+( vcom+vcom offset+vdv) 

02h 3.65+( vcom+vcom offset+vdv) 17h 4.7+( vcom+vcom offset+vdv) 

03h 3.7+( vcom+vcom offset+vdv) 18h 4.75+( vcom+vcom offset+vdv) 

04h 3.75+( vcom+vcom offset+vdv) 19h 4.8+( vcom+vcom offset+vdv) 

05h 3.8+( vcom+vcom offset+vdv) 1Ah 4.85+( vcom+vcom offset+vdv) 

06h 3.85+( vcom+vcom offset+vdv) 1Bh 4.9+( vcom+vcom offset+vdv) 

07h 3.9+( vcom+vcom offset+vdv) 1Ch 4.95+( vcom+vcom offset+vdv) 

08h 3.95+( vcom+vcom offset+vdv) 1Dh 5+( vcom+vcom offset+vdv) 

09h 4+( vcom+vcom offset+vdv) 1Eh 5.05+( vcom+vcom offset+vdv) 

0Ah 4.05+( vcom+vcom offset+vdv) 1Fh 5.1+( vcom+vcom offset+vdv) 

0Bh 4.1+( vcom+vcom offset+vdv) 20h 5.15+( vcom+vcom offset+vdv) 

0Ch 4.15+( vcom+vcom offset+vdv) 21h 5.2+( vcom+vcom offset+vdv) 

0Dh 4.2+( vcom+vcom offset+vdv) 22h 5.25+( vcom+vcom offset+vdv) 

0Eh 4.25+( vcom+vcom offset+vdv) 23h 5.3+( vcom+vcom offset+vdv) 

0Fh 4.3+( vcom+vcom offset+vdv) 24h 5.35+( vcom+vcom offset+vdv) 

10h 4.35+( vcom+vcom offset+vdv) 25h 5.4+( vcom+vcom offset+vdv) 

11h 4.4+( vcom+vcom offset+vdv) 26h 5.45+( vcom+vcom offset+vdv) 

12h 4.45+( vcom+vcom offset+vdv) 27h 5.5+( vcom+vcom offset+vdv) 

13h 4.5+( vcom+vcom offset+vdv) 28h~3Fh Reserved 

14h 4.55+( vcom+vcom offset+vdv) -- -- 

 

VRHS[5:0] VAN(GVCL) (V) VRHS[5:0] VAN(GVCL) (V) 

00h -3.55+(vcom+vcom offset-vdv) 15h -4.6+( vcom+vcom offset-vdv) 

01h -3.6+( vcom+vcom offset-vdv) 16h -4.65+( vcom+vcom offset-vdv) 

02h -3.65+( vcom+vcom offset-vdv) 17h -4.7+( vcom+vcom offset-vdv) 

03h -3.7+( vcom+vcom offset-vdv) 18h -4.75+( vcom+vcom offset-vdv) 

04h -3.75+( vcom+vcom offset-vdv) 19h -4.8+( vcom+vcom offset-vdv) 

05h -3.8+( vcom+vcom offset-vdv) 1Ah -4.85+( vcom+vcom offset-vdv) 
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06h -3.85+( vcom+vcom offset-vdv) 1Bh -4.9+( vcom+vcom offset-vdv) 

07h -3.9+( vcom+vcom offset-vdv) 1Ch -4.95+( vcom+vcom offset-vdv) 

08h -3.95+( vcom+vcom offset-vdv) 1Dh -5+( vcom+vcom offset-vdv) 

09h -4+( vcom+vcom offset-vdv) 1Eh -5.05+( vcom+vcom offset-vdv) 

0Ah -4.05+( vcom+vcom offset-vdv) 1Fh -5.1+( vcom+vcom offset-vdv) 

0Bh -4.1+( vcom+vcom offset-vdv) 20h -5.15+( vcom+vcom offset-vdv) 

0Ch -4.15+( vcom+vcom offset-vdv) 21h -5.2+( vcom+vcom offset-vdv) 

0Dh -4.2+( vcom+vcom offset-vdv) 22h -5.25+( vcom+vcom offset-vdv) 

0Eh -4.25+( vcom+vcom offset-vdv) 23h -5.3+( vcom+vcom offset-vdv) 

0Fh -4.3+( vcom+vcom offset-vdv) 24h -5.35+( vcom+vcom offset-vdv) 

10h -4.35+( vcom+vcom offset-vdv) 25h -5.4+( vcom+vcom offset-vdv) 

11h -4.4+( vcom+vcom offset-vdv) 26h -5.45+( vcom+vcom offset-vdv) 

12h -4.45+( vcom+vcom offset-vdv) 27h -5.5+( vcom+vcom offset-vdv) 

13h -4.5+( vcom+vcom offset-vdv) 28h~3Fh Reserved 

14h -4.55+( vcom+vcom offset-vdv) -- -- 

 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 0Bh 

S/W Reset 0Bh 

H/W Reset 0Bh 
 



                                 ST7789T3 

Version 1.0                                  Page 280 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

9.2.14 VDVS (C4h): VDV Set 

C4H VDVS (VDV Set) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VDVS 0 ↑ 1 - 1 1 0 0 0 1 0 0 (C4h) 

1st Parameter 1 ↑ 1 - 0 0 VDVS5 VDVS4 VDVS3 VDVS2 VDVS1 VDVS0  

Description 

VDVS[5:0]: VDV Set. 

VDVS[5:0] VDV (V) VDVS[5:0] VDV (V) 

00h -0.8 20h 0 

01h -0.775 21h 0.025 

02h -0.75 22h 0.05 

03h -0.725 23h 0.075 

04h -0.7 24h 0.1 

05h -0.675 25h 0.125 

06h -0.65 26h 0.15 

07h -0.625 27h 0.175 

08h -0.6 28h 0.2 

09h -0.575 29h 0.225 

0Ah -0.55 2Ah 0.25 

0Bh -0.525 2Bh 0.275 

0Ch -0.5 2Ch 0.3 

0Dh -0.475 2Dh 0.325 

0Eh -0.45 2Eh 0.35 

0Fh -0.425 2Fh 0.375 

10h -0.4 30h 0.4 

11h -0.375 31h 0.425 

12h -0.35 32h 0.45 

13h -0.325 33h 0.475 

14h -0.3 34h 0.5 

15h -0.275 35h 0.525 

16h -0.25 36h 0.55 

17h -0.225 37h 0.575 

18h -0.2 38h 0.6 

19h -0.175 39h 0.625 

1Ah -0.15 3Ah 0.65 

1Bh -0.125 3Bh 0.675 

1Ch -0.1 3Ch 0.7 
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1Dh -0.075 3Dh 0.725 

1Eh -0.05 3Eh 0.75 

1Fh -0.025 3Fh 0.775 

 

Note: 

Setting limitation: VCOMS+VCOMS offset+VDV=0.1V~1.675V 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 20h 

S/W Reset 20h 

H/W Reset 20h 
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9.2.15 VCMOFSET (C5h): VCOMS Offset Set 

C5H VCMOFSET (VCOMS Offset Set) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VCMOFSET 0 ↑ 1 - 1 1 0 0 0 1 0 1 (C5h) 

1st Parameter 1 ↑ 1 - 0 0 VCMOFS5 VCMOFS4 VCMOFS3 VCMOFS2 VCMOFS1 VCMOFS0  

Description 

VCOMS offset setting: 

VCMOFS[5:0] VCOMS OFFSET (V) VCMOFS[5:0] VCOMS OFFSET(V) 

00h -0.8 20h 0 

01h -0.775 21h 0.025 

02h -0.75 22h 0.05 

03h -0.725 23h 0.075 

04h -0.7 24h 0.1 

05h -0.675 25h 0.125 

06h -0.65 26h 0.15 

07h -0.625 27h 0.175 

08h -0.6 28h 0.2 

09h -0.575 29h 0.225 

0Ah -0.55 2Ah 0.25 

0Bh -0.525 2Bh 0.275 

0Ch -0.5 2Ch 0.3 

0Dh -0.475 2Dh 0.325 

0Eh -0.45 2Eh 0.35 

0Fh -0.425 2Fh 0.375 

10h -0.4 30h 0.4 

11h -0.375 31h 0.425 

12h -0.35 32h 0.45 

13h -0.325 33h 0.475 

14h -0.3 34h 0.5 

15h -0.275 35h 0.525 

16h -0.25 36h 0.55 

17h -0.225 37h 0.575 

18h -0.2 38h 0.6 

19h -0.175 39h 0.625 

1Ah -0.15 3Ah 0.65 

1Bh -0.125 3Bh 0.675 

1Ch -0.1 3Ch 0.7 
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1Dh -0.075 3Dh 0.725 

1Eh -0.05 3Eh 0.75 

1Fh -0.025 3Fh 0.775 

 

Note: 

Setting limitation: VCOMS+VCOMS offset+VDV=0.1V~1.675V 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 20h 

S/W Reset 20h 

H/W Reset 20h 
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9.2.16 FRCTRL2 (C6h): Frame Rate Control in Normal Mode 

C6H FRCTRL2 (Frame Rate Control in Normal Mode) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

FRCTRL2 0 ↑ 1 - 1 1 0 0 0 1 1 0 (C6h) 

1st Parameter 1 ↑ 1 - NLA2 NLA1 NLA0 RTNA4 RTNA3 RTNA2 RTNA1 RTNA0  

Description 

NLA[2 :0] : Inversion selection in normal mode. 

0x00 : dot inversion. 

0x07: column inversion. 

RTNA[4:0]: 

RTNA[4:0] FR in normal mode (Hz) RTNA[4:0] FR in normal mode (Hz) 

00h 119 10h 58 

01h 111 11h 57 

02h 105 12h 55 

03h 99 13h 53 

04h 94 14h 52 

05h 90 15h 50 

06h 86 16h 49 

07h 82 17h 48 

08h 78 18h 46 

09h 75 19h 45 

0Ah 72 1Ah 44 

0Bh 69 1Bh 43 

0Ch 67 1Ch 42 

0Dh 64 1Dh 41 

0Eh 62 1Eh 40 

0Fh 60 1Fh 39 

Note: 

1. Frame rate=10MHz/{(320+FPA[6:0]+BPA[6:0])*(250+RTNA[4:0]*16)}. 

2. FPA[6:0] and BPA[6:0] are in command B2h 

3. In this frame rate table, FPA[6:0]=0Ch, BPA[6:0]=0Ch 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 
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Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 0Fh 

S/W Reset 0Fh 

H/W Reset 0Fh 
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9.2.17 CABCCTRL (C7h): CABC Control 

C7H CABCCTRL (CABC Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

CABCCTRL 0 ↑ 1 - 1 1 0 0 0 1 1 1 (C7h) 

1st Parameter 1 ↑ 1 - 0 0 0 0 LEDONREV DPOFPWM PWMFIX PWMPOL  

Description 

LEDONREV: Reverse the status of LED_ON: 

“0”: keep the status of LED_ON. 

“1”: reverse the status of LED_ON. 

DPOFPWM: initial state control of LEDPWM. 

“0”: The initial state of LEDPWM is low. 

“1”: The initial state of LEDPWM is high. 

PWMFIX: LEDPWM fix control. 

“0”: LEDPWM control by CABC. 

“1”: fix LEDPWM in “ON” status. 

PWMPOL: LEDPWM polarity control. 

“0”: polarity high. 

“1”: polarity low. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.2.18 REGSEL1 (C8h): Register Value Selection 1 

C8H REGSEL1 (Register Value Selection 1) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

REGSEL1 0 ↑ 1 - 1 1 0 0 1 0 0 0 (C8h) 

Parameter 1 ↑ 1 - 0 0 0 0 1 0 0 0  

Description Reserved for testing 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence AAh 

S/W Reset AAh 

H/W Reset AAh 
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9.2.19 REGSEL2 (CAh): Register Value Selection 2 

CAH REGSEL2 (Register Value Selection 2) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

REGSEL2 0 ↑ 1 - 1 1 0 0 1 0 1 0 (CAh) 

Parameter 1 ↑ 1 - 0 0 0 0 1 1 1 1  

Description Reserved for testing 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 0Fh 

S/W Reset 0Fh 

H/W Reset 0Fh 
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9.2.20 PWMFRSEL (CCh): PWM Frequency Selection 

CCH PWMFRSEL (PWM Frequency Selection) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PWMFRSEL 0 ↑ 1 - 1 1 0 0 1 1 0 0 (CCh) 

1st Parameter 1 ↑ 1 - 0 0 CS2 CS1 CS0 CLK2 CLK1 CLK0  

Description 

CS[2:0]/CLK[2:0]: 

                   CS[2:0] 

CLK[2:0] 
00h 01h 02h 03h 04h 05h 

00h 39.2 78.7 158.7 322.6 666.7 1428.6 

01h 19.6 39.4 79.4 161.3 333.3 714.3 

02h 9.8 19.7 39.7 80.6 166.7 357.1 

03h 4.9 9.8 19.8 40.3 83.3 178.6 

04h 2.45 4.9 9.9 20.2 41.7 89.3 

05h 1.23 2.5 5 10.1 20.8 44.6 

06h 0.61 1.23 2.48 5 10.4 22.3 

07h 0.31 0.62 1.24 2.5 5.2 11.2 

Unit:kHz 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 02h 

S/W Reset 02h 

H/W Reset 02h 
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9.2.21 PWCTRL1 (D0h): Power Control 1 

D0H PWCTRL (Power Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PWCTRL 0 ↑ 1 - 1 1 0 1 0 0 0 0 (D0h) 

1st Parameter 1 ↑ 1 - 1 0 1 0 0 1 0 0  

2nd Parameter 1 ↑ 1 - AVDD1 AVDD0 AVCL1 AVCL0 0 0 VDS1 VDS0  

Description 

AVDD[1:0]: 

AVDD[1:0] AVDD (V) 

00h 6.4 

01h 6.6 

02h 6.8 

03h Reserved 

 

AVCL[1:0]: 

AVCL[1:0] AVCL (V) 

00h -4.4 

01h -4.6 

02h -4.8 

03h -5.0 

 

VDS[1:0]: 

VDS[1:0] VDDS (V) 

00h 2.19 

01h 2.3 

02h 2.4 

03h 2.51 

VDDS: Power of source OP 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
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Default 

 

Status Default Value 

Power On Sequence A4h/81h 

S/W Reset A4h/81h 

H/W Reset A4h/81h 
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9.2.22 VAPVANEN (D2h): Enable VAP/VAN signal output 

D2H VAPVANEN (Enable VAP/VAN signal output) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

VAPVANEN 0 ↑ 1 - 1 1 0 1 0 0 1 0 (D2h) 

Parameter 1 ↑ 1 - 0 1 0 0 1 1 0 0  

Description Enable VAP/VAN signal output 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.2.23 CMD2EN (DFh): Command 2 Enable 

DFH CMD2EN (Command 2 Enable) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

CMD2EN 0 ↑ 1 - 1 1 0 1 1 1 1 1 (DFh) 

1st Parameter 1 ↑ 1 - 0 1 0 1 1 0 1 0 (5Ah) 

2nd Parameter 1 ↑ 1 - 0 1 1 0 1 0 0 1 (69h) 

3rd Parameter 1 ↑ 1 - 0 0 0 0 0 0 1 0 (02h) 

4th Parameter 1 ↑ 1 - 0 0 0 0 0 0 0 EN  

Description 

EN:  

“0”: Commands in Command table 2 cannot be executed when EXTC level is “Low”. 

“1”: Commands in command table 2 can be executed when EXTC level is “Low”. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 5Ah/69h/02h/00h 

S/W Reset 5Ah/69h/02h/00h 

H/W Reset 5Ah/69h/02h/00h 
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9.2.24 PVGAMCTRL (E0h): Positive Voltage Gamma Control 

E0H PVGAMCTRL (Positive Voltage Gamma Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PVGAMCTRL 0 ↑ 1 - 1 1 1 0 0 0 0 0 (E0h) 

1st Parameter 1 ↑ 1 - V63P3 V63P2 V63P1 V63P0 V0P3 V0P2 V0P1 V0P0  

2nd Parameter 1 ↑ 1 - 0 0 V1P5 V1P4 V1P3 V1P2 V1P1 V1P0  

3rd Parameter 1 ↑ 1 - 0 0 V2P5 V2P4 V2P3 V2P2 V2P1 V2P0  

4th Parameter 1 ↑ 1 - 0 0 0 V4P4 V4P3 V4P2 V4P1 V4P0  

5th Parameter 1 ↑ 1 - 0 0 0 V6P4 V6P3 V6P2 V6P1 V6P0  

6th Parameter 1 ↑ 1 - 0 0 J0P1 J0P0 V13P3 V13P2 V13P1 V13P0  

7th Parameter 1 ↑ 1 - 0 V20P6 V20P5 V20P4 V20P3 V20P2 V20P1 V20P0  

8th Parameter 1 ↑ 1 - 0 V36P2 V36P1 V36P0 0 V27P2 V27P1 V27P0  

9th Parameter 1 ↑ 1 - 0 V43P6 V43P5 V43P4 V43P3 V43P2 V43P1 V43P0  

10th Parameter 1 ↑ 1 - 0 0 J1P1 J1P0 V50P3 V50P2 V50P1 V50P0  

11th Parameter 1 ↑ 1 - 0 0 0 V57P4 V57P3 V57P2 V57P1 V57P0  

12th Parameter 1 ↑ 1 - 0 0 0 V59P4 V59P3 V59P2 V59P1 V59P0  

13th Parameter 1 ↑ 1 - 0 0 V61P5 V61P4 V61P3 V61P2 V61P1 V61P0  

14th Parameter 1 ↑ 1 - 0 0 V62P5 V62P4 V62P3 V62P2 V62P1 V62P0  

Description 

Please refer to 8.19. 

Default value: 

 Value(hex) 

VP0[3:0] 0 

VP1[5:0] 0 

VP2[5:0] 2 

VP4[4:0] 7 

VP6[4:0] B 

VP13[3:0] A 

VP20[6:0] 31 

VP27[2:0] 4 

VP36[2:0] 5 

VP43[6:0] 40 

VP50[3:0] 9 

VP57[4:0] 12 

VP59[4:0] 12 

VP61[5:0] 12 

VP62[5:0] 17 
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VP63[3:0] D 

JP0[1:0] 1 

JP1[1:0] 2 
 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence Refer to description 

S/W Reset Refer to description 

H/W Reset Refer to description 
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9.2.25 NVGAMCTRL (E1h): Negative Voltage Gamma Control 

E1H NVGAMCTRL (Negative Voltage Gamma Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

NVGAMCTRL 0 ↑ 1 - 1 1 1 0 0 0 0 1 (E1h) 

1st Parameter 1 ↑ 1 - V63N3 V63N2 V63N1 V63N0 V0N3 V0N2 V0N1 V0N0  

2nd Parameter 1 ↑ 1 - 0 0 V1N5 V1N4 V1N3 V1N2 V1N1 V1N0  

3rd Parameter 1 ↑ 1 - 0 0 V2N5 V2N4 V2N3 V2N2 V2N1 V2N0  

4th Parameter 1 ↑ 1 - 0 0 0 V4N4 V4N3 V4N2 V4N1 V4N0  

5th Parameter 1 ↑ 1 - 0 0 0 V6N4 V6N3 V6N2 V6N1 V6N0  

6th Parameter 1 ↑ 1 - 0 0 J0N1 J0N0 V13N3 V13N2 V13N1 V13N0  

7th Parameter 1 ↑ 1 - 0 V20N6 V20N5 V20N4 V20N3 V20N2 V20N1 V20N0  

8th Parameter 1 ↑ 1 - 0 V36N2 V36N1 V36N0 0 V27N2 V27N1 V27N0  

9th Parameter 1 ↑ 1 - 0 V43N6 V43N5 V43N4 V43N3 V43N2 V43N1 V43N0  

10th Parameter 1 ↑ 1 - 0 0 J1N1 J1N0 V50N3 V50N2 V50N1 V50N0  

11th Parameter 1 ↑ 1 - 0 0 0 V57N4 V57N3 V57N2 V57N1 V57N0  

12th Parameter 1 ↑ 1 - 0 0 0 V59N4 V59N3 V59N2 V59N1 V59N0  

13th Parameter 1 ↑ 1 - 0 0 V61N5 V61N4 V61N3 V61N2 V61N1 V61N0  

14th Parameter 1 ↑ 1 - 0 0 V62N5 V62N4 V62N3 V62N2 V62N1 V62N0  

Description 

Please refer to 8.19. 

Default value: 

 Value(hex) 

VN0[3:0] 0 

VN1[5:0] 0 

VN2[5:0] 2 

VN4[4:0] 7 

VN6[4:0] 5 

VN13[3:0] 5 

VN20[6:0] 2D 

VN27[2:0] 4 

VN36[2:0] 4 

VN43[6:0] 44 

VN50[3:0] C 

VN57[4:0] 18 

VN59[4:0] 16 

VN61[5:0] 1C 

VN62[5:0] 1D 
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VN63[3:0] D 

JN0[1:0] 2 

JN1[1:0] 1 
 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence Refer to description 

S/W Reset Refer to description 

H/W Reset Refer to description 
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9.2.26 DGMLUTR (E2h): Digital Gamma Look-up Table for Red 

E2H DGMLUTR (Digital Gamma Look-up Table for Red) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

DGMLUTR 0 ↑ 1 - 1 1 1 0 0 0 1 0 (E2h) 

1st Parameter 1 ↑ 1 - DGM_LUT_R00[7:0]  

2nd Parameter 1 ↑ 1 - DGM_LUT_R01[7:0]  

…
 1 ↑ 1 - 

…
  

31th Parameter 1 ↑ 1 - DGM_LUT_R30[7:0]  

32th Parameter 1 ↑ 1 - DGM_LUT_R31[7:0]  

…
 1 ↑ 1 - 

…
  

63th Parameter 1 ↑ 1 - DGM_LUT_R62[7:0]  

64th Parameter 1 ↑ 1 - DGM_LUT_R63[7:0]  

Description 

Please refer to 8.20. 

Default value: 

 Value(hex) 

DGM_LUT_R00[7:0] 00h 

DGM_LUT_R01[7:0] 04h 

…
 

…
 

DGM_LUT_R30[7:0] 78h 

DGM_LUT_R31[7:0] 7Ch 
…

 

…
 

DGM_LUT_R62[7:0] F8h 

DGM_LUT_R63[7:0] FCh 
 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence Refer to description 

S/W Reset Refer to description 
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H/W Reset Refer to description 
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9.2.27 DGMLUTB (E3h): Digital Gamma Look-up Table for Blue 

E3H DGMLUTB (Digital Gamma Look-up Table for Blue) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

DGMLUTB 0 ↑ 1 - 1 1 1 0 0 0 1 1 (E3h) 

1st Parameter 1 ↑ 1 - DGM_LUT_B00[7:0]  

2nd Parameter 1 ↑ 1 - DGM_LUT_B01[7:0]  

…
 1 ↑ 1 - 

…
  

31th Parameter 1 ↑ 1 - DGM_LUT_B30[7:0]  

32th Parameter 1 ↑ 1 - DGM_LUT_B31[7:0]  

…
 1 ↑ 1 - 

…
  

63th Parameter 1 ↑ 1 - DGM_LUT_B62[7:0]  

64th Parameter 1 ↑ 1 - DGM_LUT_B63[7:0]  

Description 

Please refer to 8.20. 

Default value: 

 Value(hex) 

DGM_LUT_B00[7:0] 00h 

DGM_LUT_B01[7:0] 04h 

…
 

…
 

DGM_LUT_B30[7:0] 78h 

DGM_LUT_B31[7:0] 7Ch 
…

 

…
 

DGM_LUT_B62[7:0] F8h 

DGM_LUT_B63[7:0] FCh 
 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence Refer to description 

S/W Reset Refer to description 
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H/W Reset Refer to description 
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9.2.28 GATECTRL (E4h): Gate Control 

E4H GATECTRL (Gate Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

GATECTRL 0 ↑ 1 - 1 1 1 0 0 1 0 0 (E4h) 

1st Parameter 1 ↑ 1 - 0 0 NL5 NL4 NL3 NL2 NL1 NL0  

2nd Parameter 1 ↑ 1 - 0 0 SCN5 SCN4 SCN3 SCN2 SCN1 SCN0  

3rd Parameter 1 ↑ 1 - 0 0 0 TMG 0 SM 0 GS  

Description 

NL[5:0]: Set the number of gate line. 

NL[5:0] The number of gate line 

0x00 8 gate line 

0x01 16 gate line 

0x02 24 gate line 

…
 

…
 

0x27 320 gate line 

SCN[5:0]: set the first scan line 

SCN[5:0] The first scan line 

0x00 Gate 0 

0x01 Gate 8 

…
 

…
 

0x27 Gate 312 

TMG: Gate scan mirror mode selection 

“TMG=0”: when GS=1, gate scan will local mirror (mirror by gate line setting). 

“TMG=1”: when GS=1, gate scan will full mirror (mirror by 320 gate lines). 

SM: Gate interlace mode selection 

SM=”0”: Gate scan using interlace mode. 

SM=”1”: Gate scan using non-interlace mode. 

GS: Gate scan direction 

GS=”0”: Gate scan direction is 0319 

GS=”1”: Gate scan direction is 3190 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 



                                 ST7789T3 

Version 1.0                                  Page 303 of 316                                 2022/05 

Sitronix Confidential  The information contained herein is the exclusive property of Sitronix and shall not be distributed, reproduced, or 
disclosed in whole or in part without prior written permission of Sitronix.  

 

Default 

 

Status Default Value 

Power On Sequence 27h/00h/10h 

S/W Reset 27h/00h/10h 

H/W Reset 27h/00h/10h 
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9.2.29 SPI2EN (E7h): SPI2 Enable 

E7H SPI2EN (SPI2 Enable) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

SPI2EN 0 ↑ 1 - 1 1 1 0 0 1 1 1 (E7h) 

Parameter 1 ↑ 1 - 0 0 0 SPI2EN 0 0 0 SPIRD  

Description 

SPI2EN: 2 data lane enable control. 

“0”: disable 2 data lane mode. 

“1”: enable 2 data lane mode 

 

SPIRD: SPI read enable for command table 2 

“0”: commands in command table 2 cannot be read in serial interface 

“1”: commands in command table 2 can be read in serial interface. 

 

Note: 

It needs one dummy clock if commands in command table 2 need to be read in serial interface. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.2.30 PWCTRL2 (E8h): Power Control 2 

E8H PWCTRL2 (Power Control 2) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PWCTRL2 0 ↑ 1 - 1 1 1 0 1 0 0 0 (E8h) 

Parameter 1 ↑ 1 - 1 0 SBCLK1 SBCLK0 0 0 STP14CK1 STP14CK0  

Description 

SBCLK[1:0]:Source booster clock selection 

SBCLK[1:0]  

00h SBCLK DIV 2 

01h SBCLK DIV 3 

02h SBCLK DIV 4 

03h SBCLK DIV 6 

 

STP14CK[1:0]:STP14(AVDD/AVCL) booster clock selection 

STP14CK[1:0]  

00h BCLK DIV 2 

01h BCLK DIV 3 

02h BCLK DIV 4 

03h BCLK DIV 6 
 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 93h 

S/W Reset 93h 

H/W Reset 93h 
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9.2.31 EQCTRL (E9h): Equalize time control 

E9H EQCTRL (Equalize time Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

EQCTRL 0 ↑ 1 - 1 1 1 0 1 0 0 1 (E9h) 

1st Parameter 1 ↑ 1 - 0 0 0 SEQ4 SEQ3 SEQ2 SEQ1 SEQ0  

2nd Parameter 1 ↑ 1 - 0 0 0 SPRET4 SPRET3 SPRET2 SPRET1 SPRET0  

3rd Parameter 1 ↑ 1 - 0 0 0 0 GEQ3 GEQ2 GEQ1 GEQ0  

Description 

SEQ[4:0]:Source Equalize Time 

Source equalize time: SEQ[4:0]*400ns, SEQ[4:0]=0x01~0x1f 

In 18bit RGB interface: 

Source equalize time: SEQ[4:0]*4*1period of dotclk, SEQ[4:0]=0x01~0x1f 

In 6bit RGB interface: 

Source equalize time: SEQ[4:0]*4*3*1period of dotclk, SEQ[4:0]=0x01~0x1f 

 

SPRET[4:0]: Source Pre-drive Time 

Source pre-drive time: SPRET[4:0]*400ns, SPRET[4:0]=0x01~0x1f 

In 18bit RGB interface: 

Source equalize time: SPRET[4:0]*4*1period of dotclk, SPRET[4:0]=0x01~0x1f 

In 6bit RGB interface: 

Source equalize time: SPRET[4:0]*4*3*1period of dotclk, SPRET[4:0]=0x01~0x1f 

 

GEQ[3:0]: Gate Equalize Time 

Gate equalize time: GEQ[3:0]*400ns, GEQ[3:0]=0x00~0x0f 

In 18bit RGB interface: 

Gate equalize time: GEQ[3:0]*4*1period of dotclk, GEQ[3:0]=0x00~0x0f 

In 6bit RGB interface: 

Gate equalize time: GEQ[3:0]*4*3*1period of dotclk, GEQ[3:0]=0x00~0x0f 

 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 
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Default 

 

Status Default Value 

Power On Sequence 11h/11h/08h 

S/W Reset 11h/11h/08h 

H/W Reset 11h/11h/08h 
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9.2.32 PROMCTRL (ECh): Program Mode Control 

ECH PROMCTRL (Program Mode Control) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PROMCTRL 0 ↑ 1 - 1 1 1 0 1 1 0 0 (ECh) 

Parameter 1 ↑ 1 - 0 0 0 0 0 0 0 1  

Description When program mode enable, this command need be set. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.2.33 PROMEN (FAh): Program Mode Enable 

FAH PROMEN (Program Mode Enable) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PROMEN 0 ↑ 1 - 1 1 1 1 1 0 1 0 (FAh) 

1st Parameter 1 ↑ 1 - 0 1 0 1 1 0 1 0 (5Ah) 

2nd Parameter 1 ↑ 1 - 0 1 1 0 1 0 0 1 (69h) 

3rd Parameter 1 ↑ 1 - 1 1 1 0 1 1 1 0 (EEh) 

4th Parameter 1 ↑ 1 - 0 0 0 0 0 PROMEN 0 0  

Description 

PROMEN: 

“0”: Program mode disable 

“1”: Program mode enable 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h 

S/W Reset 00h 

H/W Reset 00h 
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9.2.34 NVMSET (FCh): NVM Setting 

FCH NVMSET (NVM Setting) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

NVMSET 0 ↑ 1 - 1 1 1 1 1 1 0 0 (FCh) 

1st Parameter 1 ↑ 1 - ADD7 ADD6 ADD5 ADD4 ADD3 ADD2 ADD1 ADD0  

2nd Parameter 1 ↑ 1 - D7 D6 D5 D4 D3 D2 D1 D0  

Description 
ADD[7:0]: NVM address setting 

D[7:0]: Data setting of NVM address 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h/00h 

S/W Reset 00h/00h 

H/W Reset 00h/00h 
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9.2.35 PROMACT (FEh): Program action 

FEH PROMACT (Program action) 

Inst / Para D/CX WRX RDX D17-8 D7 D6 D5 D4 D3 D2 D1 D0 HEX 

PROMACT 0 ↑ 1 - 1 1 1 1 1 1 1 0 (FEh) 

1st Parameter 1 ↑ 1 - 0 0 1 0 1 0 0 1 (29h) 

2nd Parameter 1 ↑ 1 - 1 0 1 0 0 1 0 1 (A5h) 

Description When program mode enable, this command need be set. 

Register 
Availability 

 

Status Availability 

Normal Mode On, Idle Mode Off, Sleep Out Yes 

Normal Mode On, Idle Mode On, Sleep Out Yes 

Partial Mode On, Idle Mode Off, Sleep Out Yes 

Partial Mode On, Idle Mode On, Sleep Out Yes 

Sleep In Yes 

 

 

Default 

 

Status Default Value 

Power On Sequence 00h/00h 

S/W Reset 00h/00h 

H/W Reset 00h/00h 
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10 APPLICATION  

10.1 Configuration of Power Supply Circuit 
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10.2 Voltage Generation 

The following is the ST7789T3 analog voltage pattern diagram: 

 

VDDA = 2.4V ~ 3.3V

Internal Reference 

Voltage

GND = 0V

VAP

(GVDD)

VGH

VCOM

VAN

(GVCL)

VGHS[3:0]

VGL

VGLS[3:0]

AVDD

AVCL

  

Figure 38 Power Booster Level 
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10.3 Relationship about source voltage 

The relationship about source voltage is shown as below: 
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Figure 39 Relationship about source voltage 

 

Note: if VDV=0V, VBP=VBN=VCOM+VCOM OFFSET. 
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10.4 Applied Voltage to the TFT panel 
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Figure 40 Voltage Output to TFT LCD Panel 
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