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1. #Ek

A LKA 48 sunxi T & Display Engine #3 % LCD #4177 7%

1.1 & A 3% B

sunxi “F & DE1.0/DE2.0 = LCD BE 5 X &

1.2 /5K A R

B RIBRIT XA R
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2. KL E

2.1 menuconfig it & i, B

LCD #a A R @& disp BAE R+, # ANWZMREFK, #4T make ARCH=arm menuconfig =% %
make ARCH=arm64 menuconfig(64bit - &) #H AN E £ F T, HEUT T HEHEE:

DE1.0 %t i ¥ &: R6(linux-3.10), R16(linux-3.4)

DE2.0 % fZF & : R40(linux-3.10). R18(linux-4.4). F35(linux-3.4) =

s§§
.config - Linux/arm 3.10.65 Kernel Configuration
> Device Drivers > Graphics support > Support for frame buffer Ces support for sunxi
Video support for sunxi 1
Arrow keys navigate the menu. <Enter> selects submenus --->. Highlighted letters are

hotkeys. Pressing <Y= includes, <N> excludes, <M= modularizes features. Press
<Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in [ ] excluded
<M> module < > module capable

[*] Framebuffer Console Support(sunxi)

< > DISP Driver Support(sunxi-disp2)
B 015p ortver support(sunxi)

< > GM7121 driver Support(sunxi)
<*> LCD Driver Support(sunxi)

> N N N N
S & & & &
\ < < N < <

< Exit = < Help > < Save > < Load =

&l 1: DE1.0 menuconfig 2 & [

2 SRR, BNL R 2
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.config - Linux/armé64 4.4.89 Kernel Configuration
[...] Drivers > Graphics support > Frame buffer Devices > Video support for sunxi
Video support for sunxi
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y> includes,
<N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for
Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < >

*] Framebuffer Console Support({sunxi)
% 1P Driver Support(sumi.-disp2)
<M>  HODMI Driver Support(sunxi-disp2)
< > TV Driver Support(sunxi-disp2)
< > VDPO Driver Support(sunxi-disp2)
< > AC200 TV module Support(sunxi-disp2)
[*] boot colorbar Support for disp driver(sunxi-disp2)
[*] debugfs support for disp driver(sunxi-disp2)
[ ] composer support for disp driver(sunxi-disp2)

D
<§§9
»
ég

N
N
\\'\\Q

N

N N
& §
N \‘\\(\

N D
& Q

< Exit > < Help > < Save > < Load >

&l 2: DE2.0 menuconfig it & [

PLR40 47, ERELE H & #: Device Drivers->Graphics support->Support for frame buffer devices-
>Video Support for sunxi -> DISP Driver Support(sunxi-disp2)

2.2 sys_config AL & 1t B

sys_config 7 #0 T B ow

;disp init configuration

;disp_mode (0:screen0O<screen0,fb0>; 1:screenl<screenl,fb0>)

;screenx_output_type (0:none; 1:led; 3:hdmi;)

;screenx_output_mode (used for hdmi output, 0:480i 1:5761 2:480p 3:576p 4:720p50

; 5:720p60 6:1080i50 7:1080i60 8:1080p24 9:1080p50 10:1080p60)

;fbx format (0:ARGB 1:ABGR 2:RGBA 3:BGRA 5:RGB565 8:RGB888 12:ARGB4444 16:ARGB1555 18:RGBA5551)

2 SRR, BNL R 3
Copyright © 2019 Allwinner Technelogy. All rights reserved.



Auwiner

;fbx_width,fbx_height: (framebuffer horizontal/vertical pixels, fix to output resolution while equal 0)
;ledx_backlight :  (Icd init backlight,the range:[0,256],default:197)

[disp_init] / [disp]
disp_init_enable =1
disp_mode =0

screen0_output_type =1
screen0_output_mode = 4

screenl output type =3
screenl output_mode = 4

fb0_format =0
fb0_width =0
fb0_height=0 N

fbl format =0 \
fbl_width=0
fbl height=0

Icd0_backlight = 50
led1_backlight = 50

5

;1cd0 configuration

;led_if: 0:hv(sync+de); 1:8080; 2:ttl; 3:1vds; 4:dsi; S:edp
;led_x: led horizontal resolution

;led y: led vertical resolution

;led_width: width of led in mm

;led_height: height of lcd in mm

;led dcelk freq: in MHZ unit

;led pwm_used if used pwm module

;led pwm_ch pwm channel used

;led pwm_freq: in HZ unit ,‘\\

;led_ pwm_pol: ch backlight PWM polaﬂgl

;Jled pwm m@b limit led backlight PWM max limit(<=255)
;led_hbp: hsync back porch

;led_ht: hsync total cycle

;led_vbp: vsync back porch

;led_vt: vysnc total cycle

;led_hspw: hsync plus width

;led_vspw: vysnc plus width

;led_lvds_if: O:single link; 1:dual link

;led lvds_colordepth: 0:8bit; 1:6bit

;led _lvds mode: 0:NS mode; 1:JEIDA mode

;Jled frm: 0:disable; 1:enable rgb666 dither; 2:enable rgb656 dither
;lcd_gamma_en led gamma correction enable

;led dsi if 0:video mode; 1: command mode; 2:burst mode
;led _dsi lane number of lane: 1/2/3/4

;led dsi format format: 0:rgb888, 1:rgb666; 2:rgb666Package; 3:rgb565

SRR B TH, B K
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;led _dsi te 0: trigged automatically;1: trigged by te rising edge;2: trigged by te falling edge
;led_bright curve en led bright curve correction enable

;led_cmap_en led color map function enable

;lcdgammadiep: Smart Backlight parameter, lcd gamma vale * 10;

; decrease it while lcd is not bright enough; increase while lcd is too bright

;led_power: power name

[lcdO_para] / [ledO]

led used =1

led_driver name = "xxx"
led_if=4

led_x =1200

led y=1920
led_width = 150
Icd_height =94

led dclk freq =156
led_pwm_used= 1

lcd pwm _ch=0
led_pwm_freq = 50000
led_pwm_pol =1

led pwm_max_limit = 255
led_hbp =80
led_ht=1320
Icd_hspw =20

led vbp =20

led_vt= 1960

led vspw =1

led frm=0

lcd cmap en=0

led _dsi_if=2

Icd dsi_lane =4
lcd_dsi_format =0

Ied dsi_te=0

lcd gamma en=0

led_bright_curve en= 0 %{\\
lcdgammadiep =22 \\6
S

\
Icd bl _en = port:PD24<1><0><default><1>
led bl regulator = "none"
lcd_power = "vee-led-0"

lcd_powerl ="vcc_dsi"

led_gpio 0 = port:PD25<1><0><default><0>
led_gpio_1 = port:PD26<1><0><default><0>

5

;pwm config

[pwmO_para]
pwm_used =0

pwm_positive = port:PD28<2><0><default><default>

Copyright © 2019 Allwinner Technelogy. All rights reserved.
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N E 1
3. R RAEAr E
~ E Ay
R N
3.1 AL &
R6: lichee/linux-3.10/drivers/video/sunxi/disp/lcd/
R16: lichee/linux-3.4/drivers/video/sunxi/lcd/
F35: linux-3.4/drivers/video/sunxi/disp2/disp/lcd/
R40: linux-3.10/drivers/video/sunxi/disp2/disp/lcd/
R18: linux-4.4/drivers/video/fbdev/sunxi/disp2/disp/lcd/
\ NS J
S = >
2 SRR, BNL R 6
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4. 5 R LR

1. A RRE, EESEXTARMFREES, LA default panel.c AER, HEL—AFHR,
BRI R FNRAEZ, URBRANLF, & FHME sys config F# led_driver name *f iz, 1w
M7 (R FEIE)

1 panels.c ¥, ¥ #HY B 5 4p 2| panel_array

& % Makefile SCHF, 3 fm 3 oy IR A5 SO

T sys_config ¥, BLE FS5 4, lcd0 para/lcd0, & %%k & XN 7451 403t BH

T sys_config #, BCE B YA X pin i, power, Pwm %

YmiE, fmEk disp.ko

A

SRR B TH, B K 7
Copyright © 2019 Allwinner Technelogy. All rights reserved.



@LNIIWERQ
B
5. B 2 B A

5.1 LCD # 0 % %t i BH

5.1.1 led_if

Lcd Interface

AR L LY AR A

HV RGBE O &
CPU/I80%: 1

Reserved

LVDS# 1

DSI# H

eDPH O

wn AW NN = O

5.1.2 led_hv_if

Lcd HV panel Interface
XA S 4 R A led_if=0 Bf 4 F . £ X RGB F & # T oy /U g0 KA
W B AR (o 2 R A A

0: Parallel RGB

8: Serial RGB

10: Dummy RGB

11: RGB Dummy

12: Serial YUV (CCIR656)

SRR B TH, B K 8
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5.1.3 lcd_hv clk phase

Lcd HV panel Clock Phase

XA ZE A A A led if=0 B 4B K. £ X RGB [F 6 ## clock 5 data Z | AHAL A R, BHEH 4
ANAE AL F] i

W AR L A Y AR XA

0%
90 /%
180
270

W N = O
W

%

5.1.4 1cd_hv_sync_polarity

Lcd HV panel Sync signals Polarity
WA H B A A led if=0 B 4 % £ X RGB [ 2 B # hsync f1 vsync # % 4
W B L E R R XA

vsync active low, hsync active low
vsync active high, hsync active low
vsync active low, hsync active high

W N = O

vsync active high,” hsync active high 6{2)\,\\
4 S

8
N

5.1.5lcd_hv_srgb seq

Lcd HV panel Serial RGB output Sequence
X A% % R A £ led_if=0 H lcd hv if=1 (Serial RGB) B 7 % &

F X 4T RGB ¥ 1 89 )i 7 -

SRR B TH, B K 9
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0: Odd lines R-->G-->B; Even line R-->G-->B
1: Odd lines B-->R-->G; Even line R-->G-->B
2: Odd lines G-->B-->R; Even line R-->G-->B
4: Odd lines R-->G-->B; Even line B-->R-->G
5: Odd lines B-->R-->G; Even line B-->R-->G
6: Odd lines G-->B-->R; Even line B-->R-->G
8: Odd lines R-->G-->B; Even line G-->B-->R
9: Odd lines B-->R-->G; Even line G-->B-->R
10: Odd lines G-->B-->R; Even line G-->B-->R

5.1.6 Icd_hv_syuv seq

Lcd HV panel Serial YUV output Sequence

EA 5% R A A led_if=0 H led hv if=2 (Serial YUV) B+ & &

X YUV dr A& =
0: YUYV
1: YVYU
2: UYVY
3: VYUY

5.1.7 led_hv_syuv_fdly

Lcd HV panel Serial YUV F line Delay
XS R A led if=0 H led hv if=2 (Serial YUV) B A H 3

& X CCIR656 4755 Bt F A8 % 25 4T JE R AT 4%

0: F toggle right after active video line
1: Delay 2 lines (CCIR NTSC)
2: Delay 3 lines (CCIR PAL)

SRR B TH, B K 10
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5.1.8 Ied_cpu_if

Lcd CPU panel Interface
XA SH A A led_if=1 B4 A K
B AR R B Y AR XA

18bit/1cycle parallel (RGB666)
16bit/1cycle parallel (RGB565)
18bit/3cycle parallel (RGB666)
16bit/2cycle parallel (RGB565)

~N N A O

2%

5.1.91lcd cpu te

Lcd CPU panel tear effect

REMMENA RS X A, TEA O, FFERME A lcd htxled vt; REH 1 K28, A5
18] % A ] 47 P te oo :

0: frame trigged automatically
1: frame trigged by te rising edge
2: frame trigged by te falling edge

5.1.10 led lvds if

Lcd LVDS panel Interface

W AE L A Y R R XA

0: Single Link( 1 clock pair+3/4 data pair)
1: Dual Link(2 clock pair)

SRR B TH, B K 11
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5.1.11 led _lvds_colordepth

Lcd LVDS panel color depth

WE AR L A R XA

0: 8bit per color(4 data pair)
1: 6bit per color(3 data pair)

5:1.12 lcd_lvds mode

Lcd LVDS Mode
A S % R 7 led_lvds_bitwidth=0 B A & 2%

WEAMMEXN e XN (LTED:

0: NS mode
1: JEIDA mode

SRR B TH, B K 12
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N N N N N N N
S N S N N S N
JEDIA mode
mmi.. ........................................... Current Cysle— ,_f ....... Mext-Cyole —=
: ;
ciocs T\ /T
RIND+ ; [
o&{\\ o@.\\
N N
S S
Clock E \ / ; \
; i
RINO+ o
RIND-
RINT+
RIN1
: RIN2+ : :
) \(\6‘2’0\ d Q{;‘ ) \(\6‘2’0\ ) \Qé%(\\
N N\ N N\
\“g Q& \«& {\Q\
RiN3*
RIN3-
&l 3: LVDS JEDIA mode and NS mode
5.1.13 led_dsi if
Lcd MIPI DSI panel Interface
& & & ARMIRRAE, BRLE o & 13
Q\}}\‘\\Q Q\}\\'\\Q Copgéﬁght © 2019 gﬁ%’inner Techgg&%gy. All righg;\feserved. Q\}}\‘\\Q Q\}\\'\\Q
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A SR A A led_if=4 B 4 K. & X MIPIDSI B8y 7 £ 25 2
W B A LB Y AR A

0: Video mode
1: Command mode
2: video burst mode

JE: Video mode ¥4 LCD &, =& SZEF|FEH, A ht, hbp £ i F 5489 £ X ; Command mode #J B,
# L% H ©ox Buffer, —ft4%& —/ TE 5|

5.1.14 Icd dsi lane

Lcd MIPI DSI panel Data Lane number
XA B UK AE led_if=4 B A A K
W B AR RLE B R A XA

1 data lane
2 data lane
3 data lane
4 data lane

D W N —

5.1.15 led dsi_format

Lcd MIPI DSI panel Data Pixel Format
XASH A E led_if=4 B4
BB AR R B Y A R XA

0: Package Pixel Stream, 24bit RGB
1: Loosely Package Pixel Stream, 18bit RGB
2: Package Pixel Stream, 18bit RGB

SRR B TH, B K 14
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l 3: Package Pixel Stream, 16bit RGB

5.1.16 Icd_dsi te

Lcd MIPI DSI panel Tear Effect
A S 3R A led_if=4 B 4 %

T AR L R Y AR A

//.
2

0: frame trigged automatically
1: frame trigged by te rising edge
2: frame trigged by te falling edge

Ee WEA OB, FlFEREE Y led_ht < led_vt; % E A 15K 2 B, R B[ AT 4 7 A te fkor

5.2 LCD H} JF 545 i BA

5.2.1lcd x

RN R AT HE R

5221cd y

DTRNELRE R

5.2.3 led_ht

Horizontal Total time

SRR B TH, B K 15
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36— 4T B delk 89 cycle M. W TH

hsync hspa: I—I

hip hbp

de

ht |

& 4: lcd ht B JF

5.2.4 1cd hbp

Horizontal Back Porch

ILEBATE, THE21E5F (hsync) FF i, EIH K I I 4 2 |8 89 delk B9 cycle M3k, B FE P
SX, WEHE, ZENZEET hspw &

5.2.5 lcd_hspw

Horizontal Sync Pulse Width

TR EEHEE, A 1A delk B9EF[A] (BFE 1 4 data cycle By BT [E)). W £

5.2.6 lcd vt

Vertical Total time

E—IMEATHR. LTHE

SRR B TH, B K 16
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vsync v |_|

‘vfp ‘\.rbp |_-_

de |

& 5: led vt B 7

5.2.7 led_vbp

Vertical:Back Porch

e E 5 (vsyno) Frig, BIABHEBAT AL BWATER, BEFRFEIR. LLE, &
WA T vspw B
5.2.8 led_vspw

Vertical Sync Pulse Width

RS EIHNTEE. BLAT. LEHE

5.2.9 lcd_dclk freq

Data Clock Frequency
5 PIN & & EHBEHE MR, £ MHz

73 R 3K = (led_dclk_freqx1000x1000) / (htxvt)

SRR B TH, B K 17
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5.3 LCD A fth %5 i BR

5.3.1 led_width

Width of lcd panel in mm
WS lod RENMEFTE, £4Z mm. A TitH dpi

5.3.2 lcd_height

height of lcd panel in mm

WAk lod BEAYWESE, 242 mm. A TiHH dpi

5.3.3 led_pwm used

If used pwm

M5 #AR R E S pwm LA KR E B 15

5.3.4 lcd pwm ch

Pwm channel used

M S BARIAE B Pwm 3

5.3.51lcd pwm_freq

Lcd backlight PWM Frequency

ZANSHEE PWM EF 0%, #1414 Hz

SRR B TH, B K
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5.3.6 led pwm pol

Lcd backlight PWM Polarity

RASHEE PWM B 500 8 S MR . EMMEXN A XA :

0: active high
1: active low

5:3.7 lcd pwm_pol

Lcd backlight PWM Polarity

ZASHILE PWM E500E Z M. REAMMERXN A X A:

0: active high
1: active low

5.3.8 lcd pwm max_limit

Lcd backlight PWM % & [R &, LU= B &K

l:klﬁu 1509 md%ﬂ?jﬁ&%%l—%ﬂﬁﬁﬁéu 150, 0255 E@W%%&Tﬁ%@%%&%/tiw%gﬁéu0150 ;E[%mo }:H:j:j:)g
mEEARE, TEHR

5.3.9 lcd frm

Lcd Frame Rate Modulator
FRM £ f# 4 5T PIN /> 5 B ey & 3§ |9 71
AN BV B AR N X R A X

il

X RBRTH, BALT
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0: RGBS888 --> RGBS direct
1: RGBS888 --> RGB666 dither
2: RGBB888 --> RGB565 dither

HWLCD BH% &4 E 18bit 2% (RGB666) = 16bit &% (RGB565), ZEIITIF FRM I &,
3t dither B9 77 A IRANE R, F B o1k | 24bit X (RGB88S) MM K. W THWEA &, FEEBEN
RGB66 89 LCD & & &, T EAZ4TH dither /58 7R, 77 dither /5 & % & #0773t £ F7F

& 6: lcd frm 1

SRR B TH, B K 20
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& 7: 1cd frm 2

5.3.10 led_gamma en

Lcd Gamma Correction Enable

AR BB R R A

0: Lcdf#Gammaik iF 3 8¢ 5 [
1: Led®yGammait I f F 2

WEAN 1B, FEAEFES A led gamma_tbl [256] AT KA

5.3.11 Led bl n percent

LB SHE, n K (0-100)

Mo E R A A T AR LCD ey, HREENREGATARBAEREL A, UEREX
WE &

SRR B TH, B K 21
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tt4m led bl 50 percent = 60, 3B 50% Y 5% B & 60%, Bl = EHEERRZ S 10%

i

5.3.12 lcd_cmap en

Lcd Color Map Enable

T AR L R Y AR XA

0: Led#y & B 41 34 6k % A
1: Led®y &% B 5134 66 FF B

B AL B, % EXtded cmap tbl [2][3][4] #1T W1E Led Color Map Table

EAEER, G BEAET, SUAMGEER— BT, AEF 24 TH, KA H%
FHE, B-hATHENRGB, $ZARTE/IAME, HAMANBE AT UL ERIINA L

LCD CMAP EX & Z e stia B ohet, RAEREZARAHEANWLCD RAFERE

LCDCMAP%X%%%M\%%ﬁ NE#ET, BENMNMEEASR, G, B3ANMNET, BEF 124
/INBE T, T led cmap thl X BT X A, WHAEN/DNE T E AT E 12 A/J\%ytz~

_u32lcd cmap tbl[2][3][4] = {

{
{LCD_CMAP_GO,LCD_CMAP B1,LCD CMAP G2,LCD_CMAP B3},
{LCD_CMAP_BO0,LCD_CMAP R1,LCD _CMAP B2,LCD _CMAP_R3},
{LCD_CMAP _RO,LED CMAP GI1,LCD QMAP R2,LCD_CMAP G3},
b , &

{ O
(LCD_CMAP B3,LCD_CMAP_GZ,LCD_CMAP B1,LCD CMAP GO},
{LCD_CMAP _R3,LCD CMAP_B2,LCD _CMAP R1,LCD CMAP_ B0},
{LCD_CMAP_G3,LCD_CMAP R2,LCD CMAP_G1,LCD_CMAP RO},
%,
bs

whk, EEARKTRTONGERHEN, TARKERTHEFHA;

FUAMEEA R, FIREKEONRENE —NRERY, FARKEONMGEENE
A EBRA, DA kR

ey R, REF R AR e T E AR
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K 8: lcd cmap en

5.4 POWER % 10 i 87 .

5.4.1 lcd_power

T~ led power= “vce-led”

Bt & regulator W4 F. MEFZ G, FEERRNFEAAERNLNEDHATI. KHWIEF
Power Y it & Bt 2 YUARYE axp 7 F] XY #E4T
&

542 1cd bl en

J~fl: lcd bl en = port:PD24<1><0><default><1>

4 X : led_power 3| &y PD24, PD24 % % 8, F 4T LCD & 4 L T4 1~ &
F—NRFES: HEELE; 1 A d;

FEARET: AERME; £/ 0WE, ArnHelelEs, wRE 1 NEAREE 4, 2
RAKAHEE T, A default B9E REBRIRA, BIEf L, KEHELK

2 SRR, BNL R 23
Copyright © 2019 Allwinner Technelogy. All rights reserved.



Auwiner
C B

FZARET: LA default RIBH R R FH
FNNRET: WHARFEF; LCD ¥ L TRy ¥, 0 HKeEF, 1 yEeF
TR R R AR O EAT I, R BT

5.4.3 lcd bl regulator

7] led bl regulator = "xxx"

B & lcd bl en By io HUHLJR . X HLJRA 7 led bl en £ 8¢ B B 21 LB

5.4.41cd gpio x

~fl: led_gpio 0= port:PD25<0><0><default><0>

4 X : led_gpio 0 5| A PD25
F—NMKRES: JELE; 0 Ak, 1 A,

FARET: AEEE;, A 0WE, mrAHelsEs, wRE 1 WE2AHEE a, 2
mARFRA R T, A default B9 3E REFHRIRA, Bl L, KEHETK

FARET: Wt 7; default KWL N EFX 1
FOANRET: ZonBRIANE; RS RE A WME A, 27| MadareF, 0 AReF, | AmaF
FEEFR AL B 0BT S, WK EF

5.4.5 leddx

SRR B TH, B K 24
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[ ] 1edd0 = port:PD00<3><0><default><default>

4 X : ledd0 X ANB| Y, BIZ PDO, BEE 4 LVDS #i
F—ANRIES: ks 0 bk, 1| A, 2 A LCD M, 3 4 LVDS # 0¥, 7 4 disable

FARET: AERHE; A 0WE, AR elsEs, wRE 1 WEAHEE 4, 2
FARKAHAEME T A default By RRBINKA, BIEE Ear. L EHELK

® =R S WohEE A default R HEE 1 ZEH 1
EANRFES: R RBRAE; BNE Y RENA B, %5 M HEF, 0 4KEF, | heeF
LCD PIN #Y 2 & 40 T

LCD # HV RGB B, CPU/I80 Fif, ShME X MM IO O A LCD #r i (R £ 0 B, §—
MNRFEER2; WREZ1ERY, F—ILFESTH3);

EAREY 10 * f & & 7] &% user manual F# # AT &
LCDPIN BT A 10, ¥ BT FEB AR EBEE X, LDRBEIHEE 10 FHATH L IEME
SRR AN E DT, cHES

5.4.6 Icd 1o regulator

N
Tl led i6 regulator= “vec-pd”

Be & leddx B EEL IR . X HLJRE 4 4 led 84 io (£ BT B I 7T B

SRR B TH, B K 25
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6. &I 1% BH
6.1 I 5} i B

RO h P EELIH W E K E DA LCD cfg panel info, LCD open flow, LCD close flow #=
LCD _get panel funs_0/ LCD_get panel funs 1 & o7& & 89 4 N H 3

B %5: LCD _cfg panel info

W Ek: BEE TCON ¥ RS #

Jf A : static void LCD” cfg_panel info(__panel _extend para_t * info)

TCON ¥ SRR FHE, S8 e X 53 LCD £t 5 it A"

FHE gamma K IF, B EYBLET, & sys config F ¥ 4 iz £ 3% 9 enable % & 1, lcd gamma en,
led cmap en, F H#E 7 3 /> A%k, led gamma tbl, led cmap tbl, @ TET R & R, E A
&: gamma, ERFHET 1I8ETAE, AHHEELMANE (255N, wRwHFL L4, 7 LUE
AR R AE B AR F T, cmap tbl (W A/NEEE T, A RE /NI Ak A /N

A A R B gamma &K & B rgb = /> gamma H 4 R Y, & 5 8bit, HRREWER F, =4
gamma 18 2 78 [f] 1Y

¥ %% : LCD_open_flow

ek BT R

A

B static  s32 LCD open flow(  u32 sel)
ERPHAN 6.2 T X R

¥ 4%: LCD_close_flow

e BX KRR

JEA: static s32 LCD close flow(_ u32 sel)

1Z %455 LCD open_flow Xf i

SRR B TH, B K 26
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FI 5.  led_panel t default panel

) RE -

RA: T BOR R A R 4 T

6.2 7t x Rz

Ttk B AE AR 20 T /AR

H 9, LCD _open_flow 71 LCD_close_flow ;¢ iy 7f % & 4% oF 4%, 77 4E # 89 B3¢, 40 LCD_power on,
TCON_open %, A FKk 52 B 4

TFEEHATHEMNEEH LCD &, LCD panel init % LCD_panel exit iX & %% 7] DL g =

LCD open flow(] 0 00

LCD close flow[] 1[0 []

LCD power_on oon0
* Dclay

LCD panel init goon
¥ Delay

surki_led tcon enable [] TCON
¥ Delay

LCD bl_open oo@
¥ Delay

g Doty
LCD power close
i Doy
LCD panel exit
£ oy
sunxi_led teon disable
& Doy
| LED bl_close

ooag

ooag

[] TCON

ooag

Kl 9: 7k Rt

6.2.1 JF X B U A% B 2K A

B 4%: LCD_open_flow

HRE: W% HTT R RS RRE

JE A static  s32 LCD_open_flow(_ u32 sel)

Copyright © 2019 Allwinner Technelogy. All rights reserved.
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HEERAERN

static  s32 LCD open_flow(_ u32 sel)

{
LCD_OPEN_FUNC(sel, LCD_power on,10);
LCD_OPEN_FUNC(sel, LCD_panel init, 50);
LCD_OPEN_FUNC(sel, sunxi_lcd tcon_enable, 100);
LCD_OPEN_FUNC(sel, LCD bl open, 0);
return 0;

b, A EAT RRAES By WA

T LCD:#E, F IR J0ms;

M, BHR S0ms; ChFEAMBUHRE, HEIT R
#T7F TCON, B R 100ms;

FHHH, FHEE Oms

LCD_open_flow & # 2 < & G404 89 B 12 98 A — K, 4T &1 LCD_OPEN_FUNC B[ & 32 %
T RS BB IATEMN, HEFHITZT R L EEE. LCD open flow &2 W 2% — A
LCD_OPEN_FUNC(sel, function, delay time) ¥ 1T & 40 F Moy o R, # 1R IE & i E M 2|57 B 0 B

B #: LCD OPEN_FUNC
e EMIT R REHKE I R T
JE A : void LCD_OPEN_FUNC(_ u32 sel, LCD FUNCsfunc, u32 delay)

S func £ —MEEKIG4, EEAE . void (FLCD _FUNC) (__u32sel), /BT & X
BB ER G — A i

void user_defined func(_ u32 sel)

{
//do something

}

delay = H#ATZ S R/E, BHLRBAEE, HEELEzED

SRR B TH, B K 28
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6.2.2 IR of =] {F F] B 1 3t B

B9%%: sunxi lcd delay ms/sunxi_led_delay us

ek TR B, oA RZBD BRI FA 8L

JE A : $32 sunxi_lcd delay ms(u32 ms); /s32 sunxi lcd delay us(u32 us);

¥47: sunxi_lcd_tcon_enable/sunxi_lcd_tcon_disable

gk: ATH LCD =48, FT#RI# LCD Eor. * W LCD =48, #iER#HHKE
JE A : voidsunxi lcd tcon enable(u32 screen id);/ void sunxi lcd tcon disable(u32 screen id);
4% : ‘sunxi_lcd_backlight_enable/sunxi_led_backlight_disable

Théb: T/ <A K, #BAIEHZ sys config F led bl Bt B # gpio. W 5.4.21cd bl en
J£ A : void sunxi_led backlight enable(u32 screen_id);

void sunxi_led backlight disable(u32 screen id);

B4%: sunxi_lcd_pwm_enable/sunxi_lcd_pwm_disable

IhgE: T/ B pwm ¥ &l 25, 3T B pwm ¥ AE 50 H pwm . X & led pwm ch BT A2
B9 AR — % pwm

JE A : $32 sunxi_lcd pwm_enable(u32 screen_id);
$32 sunxicled pwm_disable(u32 screen.dd);
¥4%: sunxi_lcd_power_enable / sunxi_lcd_power_disable

i Ee: #TI/X Al Led BIR, #AEHI=Z sys_config # #Y led_power/led_powerl/lcd_power2 (pwr_id
IR EIR R T

JE A : void sunxi_led power enable(u32 screen_id, u32 pwr_id);
void sunxi_led power disable(u32 screen_id, u32 pwr_id);

B4%: sunxi_led pin_cfg

ek BE led B9 io

SRR B TH, B K 29
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JEA: 32 sunxi led pin_cfg(u32 screen_id, u32 bon);

Pi.BH . B2 & lcd ¥9 data/clk % pin, X sys config # # lcdd0-ledd23/lcddclk/lcdde/lcdhsync/lcdvsync

BT dsi &% A pin, Frll dsi 0 B A F E % sys config FEE XY pin, EEFELELEHED
AT I 5 X B A AL B9 pin

Bon: 1: & 7F, 0: X E A& disable &k &

B9 %% : sunxi led dsi_clk_enable / sunxi_lcd dsi_clk_disble
ks dsi O EER, FaE/ AN dsi M clk B
JEA: s32 sunxi led dsi clk enable(u32scree id);

s32 sunxi_lcd dsi clk disable(u32 scree id);

6.3 B AT 46 1

— o REEATHEUEE, EFFFREKT, WU T LCD_panel init ##, #E#T LA
AR B B A 46

T DSI i, &

1 it DSI-DO i ¥ #7441, *F CPU &, Zi#E it 8080 B & WA=, #HW
&£ LCDIO (PD,PH) # 47

Mg t. XA A X, RELAWIIHLER XS CPU F—%

6.3.1 MIPFDSI B #4414 1

MIPI DSI #, A#4F EAwski, B2 DSI-D0 ##E B LP X Tk, RU‘EWEDR
R T

B % : sunxi_led_dsi_des wr

ak: X R des FHAE

JBEA:  s32sunxi_led dsi_des wr(__u32sel, u8cmd, u8*para p, u32 para_num);

ZH 0
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cmd: des 544 A E
para_p: des 5 Gr4-H1 5 U 45 3t

para_num: dcs 5 & A 89 S8 A4k, F LA byte

B9 %% : sunxi led dsi_des wr 2para

Shik: xR dos THRME, WA AEETEK

JEA:  $32sunxi led dsi des wr 2para( u32sel, u8cmd, u8 paral, u8 para2);
ZH

cmd: des'H &4 A

paral: des E@ AW E — M2 HAE

para2: des AW E — M SE A

dsi_dcs wr Opara, dsi_dcs wr lpara, dsi_dcs wr 3para, dsi_dcs wr 4para, dsi_dcs wr Spara & X
45 dsi_des wr 2para 2% )

6.3.2 CPU/I80 & v 47 46 4k,

CPU FoiAusa ™ LL &% i 5 5.3.5" B9 L
DR AR 5 N D BT A T

B %k : sunxi_led_cpu write

k. WE CPU RN 2 H5 7 & g Z il

JZ A : void sunxi lcd cpu write( u32sel, u32index, u32 data)

Void sunxi_led cpu_write(_ u32 sel, u32 index, u32 data)
{

Sunxi_lcd cpu_ write index(sel, index);

SRR B TH, B K 31
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Sunxi_lcd cpu wirte data(sel, data);

}

T 8080 & & LN AT HAE

Sunxi_lcd cpu_write index LI &% — M F#1E, X B PIN i RS (A1) H KT, B&LIE o
& WA K 54K index HI1E

Sunxi led cpu wirte data LI % —NE#H/E, XA PIN B RS (A1) X E®E-F, RE&HE LN
&N A K 5% data W E

B 4%: Sunxi led_cpu_write index

HEk: BE CPU B A2 F 7 &

JZ A : void Sunxi_lcd_cpu_write_index(__ u32 sel, u32 index);
ELR 3% 8 W, Sunxi led cpu_ write

B 4%: Sunxi_led cpu_write data

figk: W CPU R&FaE 3 < vE

JZ 7 : void Sunxi_lcd cpu write data(_ u32 sel, u32 data);

ELAR 3% BF . Sunxi_led cpu write

6.3.3 7 A 10 L AT & 0 s

IO WAL E (PIN B =X, BRiILBW AN & XK\ HE A sys_config.fex, W 5.4.4
led_gpio x

PRt 2 A A Er R HEER. WHET:
B %%: sunxi_led_gpio_set value
I fk: LCD_GPIO PIN Jif _t %t & 2 -F = (K e -7

JE A : $32 sunxi lcd gpio set value(u32 screen id, u32 io index, u32 value);

SRR B TH, B K 32
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io index =0: Xf i T sys config.fex # # led gpio 0
io_index =1: Xf i T sys config.fex ¥ # led gpio 1
io_index =2: Xf i T sys config.fex F # led gpio 2
io index =3: Xf iz T sys config.fex F#J led gpio 3
value = 0: {5z IO Hir 4 1% &,

Value = 1: # 5I 10 #i i} & &

HF T 1ZGPIO & X Ak i o 15 7

B 4% : sunxi_lcd gpio set direction

k. %W E LCD GPIO PIN B 4 i A\ 5 o 2 =X
JZA: $32 sunxi_lcd gpio set direction(u32 screen_id, u32 io_index, u32 direction);
A -

io_index =0: Xt /i T sys config.fex F # led gpio 0
io_index =1: % T sys config.fex ¥ # led_gpio 1
io_index =2: Xf i T sys config.fex F # led gpio 2
io_index =3: *f i T syssconfig.fex ¥ #9 led gpio 3
direction=0: i 10 & & A ¥ A\

direction=1: *t iz 10 % & 4 fr

6.3.4 1£ Jf iic/spi B AT 0 446 1t

FE A RIRE M dic/spi W & XF # AT H 0 B 1A

X RBRTH, BALT
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7. Declaration

This document is the original work and copyrighted property of Allwinner Technology ( “ Allwinner” ).
Reproduction in whole or in part must obtain the written approval of Allwinner and give clear acknowledge-
ment to the copyright owner. The information furnished by Allwinner is believed to be accurate and reliable.
Allwinner reserves the right to make changes in circuit design and/or specifications at any time without notice.
Allwinner does not assume any responsibility and liability for its use. Nor for any infringements of patents or
other rights of the third parties which may result from its use. No license is granted by implication or otherwise
under any patent or patent rights of Allwinner. This datasheet neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of anykind, including fitness for any

particular application.
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