@LWIMIL-'W

Android 10

LCD User Guide

1.2
2020.03.06



( Auwiner

B A5 F
AN A
XA B Jh

A= Fl #A /BT A WA 3

1.0 2019.07.05 First Version

1.0 2019.10.21 Add 2.3 and 6.4.1

1.1 2020.01.07 Add2.2.9

Add new lvds mode for
1.2 2020.03.06 b0/ 133

2R EBBFTH, RS R
Copyright © 2020.Allwinner Technology. All rights reserved.




( Auwiner

BT A5

L3MAANR
2 HRELE . . e e e e e e
2.1 menuconfig R E B . . U . ..t T
22AFBOMEBANEARE . .
221 FATRGBEHBMETRA . . . . ..
222 BATRGBEUMARTE . . . ...
223MIPI-DSI B4R RECERAl . . . ...
224MIPI-DSIVR M EBERGl . . . . .. ...
2.2.5 MIPI-DSI Command mode FECE =RF| . . . ... . ... .. ... ...,
22618080 HEH FHATETRE . . . . . ...
227LVDSSinglelink . . . o0 ..o
228 LVDSdual link A TE . . ... ... ...
229RGB A1 18080 EMEEFEE . . . . . . ... ...
2.3 M sys config.fex %| board.dtsi 9T HEEREZET . . .. ... L. L
2INERE N . .
232EIEE X L

2AZETCEBETN . . .

AR BRI TH, LT
Copyright © 2020 Allwinner Technology. All rights reserved.



<‘Auwmwk
L A5 E

3BRMAEAEALE . . . 30
4 FRBAIFBI . 31
SCEMESEULI . 32
SILCD BHESHULH . . . . 32
S.0.11led driver name . . . . .. L. L L e e 32

5.1.21cd model name . . . . . . ... 32

503 1Tcd if . . . e e e e 32
S14led hv if .o 0oL O T 32
5.1.51ed hv clk phase. . . . . . . . . . 33
5.1.61cd hv _sync polarity . . . . . . . . .. ... 33

5.1.71cd hv srgb seq . . . . . . . . . e e 34

5.1.81led hv syuv seq . . . . . . . o e e e 34

5.191cd hv syuv fdly . . . . . . . . . e 35
5110 1ed cpu if . . . L L e e 35
S0l led cpu te . . . . o e e e e 36
S1021edidvds if. .o 0L S L YA 36
5.1.13 Ied Ivds colordepth . . . . . . . . . . . ... 37
5.1.141ed Ivds mode . . . . . . . ... 37
S5.1.051ed dsi if . .. L e 38
S.A.61dcd dsi lane . . . . ... e e 39
5.1.17 led dsi format . . . . . ... L 39
S5.1.181led dsite . . . oL 40
SEMEBAFTH, ENL R ii

Copyright © 2020 Allwinner Technology. All rights reserved.



<‘Auwmwk
L A5 E

5.1.191cd dsi port num . . . ... e e e e e 40
5.1.20Ied tcon mode . . . . ... e e 41
5.1.21 Ied slave tcon num . . . . ... Lo e 41
5.1.221cd tcon en odd even div . . . . . . ... 42
5.1.231cd _sync pixel num . . . .. .. e 42
5.1.241cd sync line num . . . . . . . ... e e 42
51251cd cpu mode . . . . . L e e e 42
5.1.261cd fsync en . . . L0 L oL LS 43
5.1.271cd fsync act time . . . . . . . ... e e e e 43
5.1.28 led fsyne dis time . . . . . . . ... 43
5.1.29 led fsyne pol . . . . . . 44
S52LCD BEFSEUREA . . . . e 44
520 0ed X oo e 44
52210cd y ..o e 44
5231lcd ht . . . o e 44
5241cd hbp . . . . . . .. AN LA AT A 45
5251cd hspw . . . L L e e 45
52.61cd vt . Lo e 45
5271led vbp . ... e e 46
52.8led vSpwW .. L e e e 46
5291cd delk freq . . . . . .. e 46
SILCD EEAHH . . . 47
SEMEBAFTH, ENL R iii

Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

5301 led width . . . o oL 47
5321cd height. . . . . . . e 47
5331cd pwm used . . . ... 47
5341lcd pwm ch . . . .. 47
5351led pwm freq . . . . . L. e 48
53.61lcd pwm pol . . . . .. e 48
53.7led pwm max limit . . . . ... e 48
538led.tb swap ... L L0 48
5391ed fim . . . L e 49
53.101ed gamma en . . . ... L. L e e e e 51
53.111cd bl n percent . . . . ... 51
53.121cd cmap en ... L. L e e e e 51
S4POWER Z IO WA . . . .. ..o 53
540 1cd power . . . ... e e e 53
5421cd bl en . . . .. e 53
5431lcd gpio 0 . . . ... SN LA AT A 53
544 10cddx ... e 54
545 1cd pin pOWer . . . ... e e e 55

6. FIFTLEA . o 56
6.1 BIRFULH . . o 56
6.L1IFFRBIAE . . 57
6.12 FXRBMABEEUI . . .. 58
SEMEBAFTH, ENL R iv

Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

6.1.3 RIATERBEL U . . . . . 59
6.2 BHIAIIE. .« o o o 61
6.2.1 MIPIDSI EHIATEEAL . . . . 61
6.2.2 CPU/ISO FEIATHEL . o o o 62
6.23 A IO BIETBOMEL . . .. 63
6.2.4 1 dic/spi BATHE OAIEEM . . o o o 64
6.3ESD # M BEFNRENGE . . . e 69
7. BAERBIRFE . S S 76
TR ERITIE . . 76
T2EBETEE 76
T3 EFHEBEER . . 77
TAEFPWIM BB . . 78
TSEEEMBEERE 78
TOEERAERE . . 79
77 EFHZ O ER colorbar . . . . ... 79
8. FAQ . .. 0. AN A e 82
SIEBRE-TEX . 82
8.2 B K o 82
83 A 83
BAKTHWLL . o o 83
85 WHATEEARRE . . . . 83
8.6 ERMTHMIRFERE . . . . 84
X BRI ATH, ERLR v

Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

87RGB # O HF 18080 H I B ReFsh AL . . . o 84
8.8 #E SOC MBI 4 MR Z L IEH . . . . . 85
8.8.1 MIPI-DSI . . . o o e, 85
882RGB & MCU . . . o e, 85

8.8. 3 B4l . . 86

0. B 89
10. Declaration . . . . . . . . e 90
SR BIRRATE, B R vi

Copyright © 2020 Allwinner Technology. All rights reserved.



<‘Auwmwk
B A5 F

1. #Ek

1.1 mE BHH
A48 sunxi display2 “F & # LCD £ 3 &
1. LCD 77 i, FRFE
2. LCD Bz w5

3. led0 ¥ B T &4 B MR
4. BRI LCD O &

1.2 i& 3% &

sunxi F & display2 Wz,

1.3 KA R

ARESAR, DRFRAMERAR, BF.

AR PR ITH, B K 1
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2. KL E

2.1 menuconfig it & i, B

led M % R A5 & & & disp RAEHRF, EH4ATFHNAZMRE R, #AT make ARCH=arm
menuconfig 2 # make ARCH=arm64 menuconfig(64bit &) #H AN E X 7@, L+, AEUT TR
1k

AARBREHFA:
3.4 WA 310 WAz

Device Drivers->Graphics support->Support for frame buffer devices->
Video Support for sunxi -> DISP Driver Support(sunxi-disp2)

R E linux-49 R ED ERZE.

Device Drivers->Graphics support->Framebuffer Devices >
Video Support for sunxi -> DISP Driver Support(sunxi-disp2)

AR PR ITH, B K 2
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.config - Linux/arm64 4.9.118 Kernel Configuration

> Device 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 <¥> 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)
[ 1 Framebuffer software rotation support(DISP2) (NEW)
< > HOMI Driver Support(sunxi-disp2)
<*>  HOMI2.@ Driver Support(sunxi-disp2) --->

> TV Driver Support(sunxi-disp2)

> VDPO Driver Support(sunxi-disp2)

>  EDP Driver Support(sunxi-disp2)
*>  AC200 TV module Support(sunxi-disp2)
1
]

3 [ debugfs su t for disp driver(sunxi-disp2)
§§§ [*] composer. 3 pport for disp dri (sunxi-disp2)
ESD detéct support for LCD panel
LCD panels select ---»>
Display engine feature select ---»>

o
N
N
N

2,
—
—

&l 1: menuconfig

2.2 & FpEE 0L B AL R

TENELTFEH &M LCD # D LLRBRERA, ETRETHWET

2.2.1 #47 RGB # O fit & 4

RGB O 4 EF 4 X HV #0 (Horizontal [ #F F1 Vertical & ).

F2 RGB 18 % B4 & A :

boot colorba éﬁ%pport for disp Z;§s§%(sunxi—disp2) égg

WEFLE,

Signal. Description. Type.
Vsync. Vertical sync, indicates one new frame. o
Hsyne.- Horizontal sync, indicate one new scan line. 0
DCLK: Dot clock, pixel data are sync by this clock: o
DE. LCDdata enable. o
D[23..0]- 24Bil RGE output from input FIFO for panel- O

AR PR ITH, B K
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K 2: RGB % i

HeREHT—Z 2241, 8 SOC F X+ RGB666, H.3t2 RAF 184, L SOC A% XAt
B A

FEX B EARE SOCHREMURE LTtk (EMERSER) E5F pinmux &4, EHE
Flsheb 4 ¥ — L LCDX " FFk, EE X 2% 7,

RGB # O H # M [FE & H A, —F & Hsynct+Vsync, — & DE (Data Enable), &R & & BT X A #
LCD BXFEN, EHEFEFITFXLEH,

HV # 0 X404 i, @i E led hv if &k & £

RGB WIth A & R X H ik T BB Z A4, Bl Lk E RGBYE M3t /Txf LCD B #H TR &,
i 22— RGBEDR, ELLEFERE, ELXMRASREFINE ML SOC R H#THRE, th
%o SPI, it 12C.

A F1T RGB # E sys_config.fex Tt & 7~ 7]:

1. L& RET SOC # 8 LCD R L& 7, RIS SHFENFFMFRBMSEEZ AR -

2. etk E THMEE £ — 11T RGB WELE .

3. EeH ke T EL (pwm 7 lcd bl en), SOC #kfte, e, UK FME, THEE.
A REEREA,

4. lcd_driver name & T B A F W zh R A746 M, X B Z default led, 24 AFENHMREN
RGB }#.

5. % # 0 TRGBEHMEZFFALE, RERHWFELAFELZ EXFHNTE,

[ledO]

led used =1

lcd_driver name = "default lcd"
led if =0

led hv_if =0

led x =800

led y =480

lcd width =150

lcd_height =94

led dclk freq =33

AR PR ITH, B K 4
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led pwm_used =1
led pwm _ch =8
led pwm_freq =10000
led pwm_pol =1
lcd_hbp =46
lcd_ht = 1055
led _hspw =0
lcd vbp =23
led vt =525
led vspw =0
ledfrm =0
lcd io phase =0x0000
lcd gamma en =0
lcd_bright curve en=10
lcd cmap en =0
deu mode =0
lcdgammadiep =22
smart_color =90
;lcd bl en = port:PH06<1><0><default><1>
lcd_power = "vce-led"
ledipin_power  ='wcc-pd"
ledd2 =port:PD00<2><0><default><default>
lcdd3 = port:PD01<2><(0><default><default>
lcdd4 = port:PD02<2><0><default><default>
ledds = port:PD03<2><0><default><default>
lcdd6 = port:PD04<2><(0><default><default>
ledd7 = port:PD05<2><(0><default><default>
ledd10 = port:PD06<2><0><default><default>
ledd11 = port:PD07<2><0><default><default>
ledd12 = port:PD08<2><(0><default><default>

SEMEBAFTH, ENL R 5
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ledd13 = port:PD09<2><0><default><default>
lcdd14 = port:PD10<2><0><default><default>
ledd15 = port:PD11<2><0><default><default>
lcdd18 = port:PD12<2><(0><default><default>
ledd19 = port:PD13<2><0><default><default>
lcdd20 = port:PD14<2><0><default><default>
lcdd21 = port:PD15<2><(0><default><default>
ledd22 = port:PD16<2><0><default><default>
lcdd23 = port:PD17<2><0><default><default>
ledelk = port:PD18<2><(0><default><default>
lcdhs =port:PD20<2><0><default><default>
lcdvs = port:PD21<2><0><default><default>
lcd_de = port:PD19<2><0><default><default>
;for rgb24 please uncomment following line
;1edd0 = port:PE16<3><0><default><default>
;ledd1 = port:PE17<3><0><default><default>
;lcdd16 = port:PE20<3><0><default><default>
;ledd17 = port:PE21<3><0><default><default>
;ledd8 = port:PE18<3><0><default><default>
;lcdd9 = port:PE19<3><0><default><default>
[IcdO suspend]
ledd2 =port:PD00<7><0><default><default>
lcdd3 = port:PD01<7><0><default><default>
lcdd4 = port:PD02<7><0><default><default>
ledds = port:PD03<7><0><default><default>
lcdd6 = port:PD04<7><0><default><default>
ledd7 = port:PD05<7><0><default><default>
ledd10 = port:PD06<7><0><default><default>
ledd11 = port:PD07<7><0><default><default>
ledd12 = port:PD08<7><0><default><default>

AR BRI TH, LT 6
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ledd13 = port:PD09<7><0><default><default>
lcdd14 = port:PD10<7><0><default><default>
ledd15 = port:PD11<7><0><default><default>
lcdd18 = port:PD12<7><0><default><default>
ledd19 = port:PD13<7><0><default><default>
lcdd20 = port:PD14<7><0><default><default>
lcdd21 = port:PD15<7><0><default><default>
lcdd22 = port:PD16<7><0><default><default>
lcdd23 = port:PD17<7><0><default><default>
ledelk = poft:PD18<7><0><default><default>

lcdhs =port:PD20<7><0><default><default>

lcdvs = port:PD21<7><0><default><default>

lcd_de = port:PD19<7><0><default><default>

;for rgb24 please uncomment following line

;1edd0 = port:PE16<7><0><default><default>
;ledd1 = port:PE17<7><0><default><default>
;lcdd16 = port:PE20<7><0><default><default>
;ledd17 = port:PE21<7><0><default><default>
;lcdd8 = port:PE18<7><(0><default><default>
;lcdd9 = port:PE19<7><0><default><default>

222 B4 RGB # OB A P &
21T RGB 5 &3 18 JLA o0 B 21 4 66 & £ — A pixel I AT E F 7,

1 aL@E# e T SOC #8y LCD ik x m bt 5, XEH5HFENRFMFRBMEZ0E R
led_frm #1% & xf T RGB666 # 15 A& A L&,

2. ek E TEWEE &£ — 1T RGB WELE

3. ek e T %% (pwm A led bl en), SOC #Hefte, Ehtte, DK Fde, THEE.
A REEREA,

AR PR ITH, B K 7
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4. lcd_driver name W T F WA BRI KA, X EE stv7789v, = FEAEMN, Wi
WZ SPI, FTULE =% %7 LR spi EWEE (37 2 @A gpio W spi X, AT LK B 48
£ E gpio TEE).

5. %€# AT RGBELIWEFEFHLE, RIFENRNFTHLFEEL X R IHAE,

6. SOC ¥ £ FE = A E # 4 8 & % — 1~ pixel, Fr LA led delk freq*3=lcd ht*led vt*60, = &
led dclk freq=lcd ht*3*lcd vt*60 & 2 3% /m lcd_ht 2 3 /v led_dclk freq

[lcdO]

led used =1

led driver name = "st7789v"
led x =240

led y =320

lcd_width =108

lcd height =64

led dclk freq =19

led pwm_used =1
led pwm ch =8
led pwm_freq = 50000
lcd pwm_pol =1

led pwm max_limit =255

led_hbp =120

;10 +20 + 10 + 240*3 =760 real set 1000
lcd_ht =850

led _hspw =2

lcd vbp =13

led vt =373

led vspw =%

led frm =1

led_if =0

led hv if =8

led hv _clk phase =0
led_hv_sync polarity =0

AR PR ITH, B K 8
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lcd hv srgb seq =0
lcd io phase = 0x0000
lcd gamma en =0
lcd_bright curve en=1
lcd cmap en =0
lcd rb_swap =0
deu mode =0
lcdgammadiep =22
smart_color =90
;led bl en = port:PB03<1><0><default><1>
led_power = "vce-led"
led pin_power = "vce-pd"
;reset
led_gpio 0 = port:PD09<1><(0><default><1>
;CS
led gpio 1 = port:PD10<1><0><default><0>
;sda
led gpio 2 = port:PD13<1><0><default><0>
;sek
led gpio 3 =port:PD12<1><0><default><0>
leddS = port:PD03<2><0><2><default>
lcdd6 = port:PD04<2><0><2><default>
lcdd? = port:PD05<2><(0><2><default>
ledd10 = port:PD06<2><(0><2><default>
ledd11 = port:PD07<2><(0><2><default>
ledd12 = port:PD08<2><0><2><default>
ledelk = port:PD18<2><0><3><default>

AR BRI TH, LT 9
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lcdde = port:PD19<2><(0><3><default>
lcdhsync = port:PD20<2><0><3><default>
lcdvsync = port:PD21<2><0><3><default>

[ledO_suspend]

ledds = port:PD03<7><0><2><default>
lcdd6 = port:PD04<7><0><2><default>
ledd? = port:PD05<7><0><2><default>
ledd10 = port:PD06<7><0><2><default>
leddl1 = port:PD07<7><0><2><default>
ledd12 = port:PD08<7><(0><2><default>
lcdelk = port:PD18<7><0><3><default>
lcdde = port:PD19<7><0><3><default>
lcdhsync = port:PD20<7><0><3><default>
lcdvsync = port:PD21<7><0><3><default>

2.2.3 MIPI-DSI % 7 ¥ % Bt & 7~ 17

1. MIPL-DSI 8 & 2 % i, 1E sys_config.fex TH EEME, Hfr LHEHFH#AT.

2. REAHENERBE > A LHEX KL E., 1080p 0 HR K ELT: REFELE led dsi_if &
¥ #| #4T. Command mode — fiX:# K 4 # £ F, T video mode #1 burst mode M| 2 F T &% # £
B, R R k3 2k CHETR A a63 1 vr9 £8) NEFEEZH I 74 IEE,

gEmamE (KT2k) AAUEE.

1. ZRERLFE 84 lane A 88 Z), HF W4 lane KX —B|HGFTNFHFGRE, F/—BEHEXK
rEGE, N TOEE TN LA A STFEFINEXE, SHEFEEE X,

2. led_dsi_lane R IH & % 4 4 lane R H, ZFE XA 2R E —> dsi ¥ lane &, X FEA
FA dsi. AmA KBt A 8 & lane,

3. e R ENEF. E5EFRTMAEE R .

4. WeredH ke ] TEHE DSI B E, M HE video mode (& 4 # £ 1 7 4 & command

mode)

AR PR ITH, B K 10
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5. ey & pwm HOL, A, WIRMERM, TN, DSIERMw, THfte, FHES,
6. WRZ 1080p X ELUT o #RME, ALEETRE= ERERIL 0T,

[lcdO]
led used =1

led driver name ="Iql101r1sx03"

lcd backlight =50

led _if =4

led x = 2560
led y = 1600
led width =216
led_height =135

led dclk freq =268

led pwm_used =1
led pwm _ch =0
led pwm_freq = 50000
led pwm_pol =1

led pwm max limit =255

lcd_hbp =80
lcd_ht =2720
led hspw =32
led vbp =37
led vt = 1646
lcd vspw =6
led dsi_if =0
led dsi_lane =4
lcd dsi format =0
led dsi te =0
lcd _dsi_eotp =0
led_frm =0

AR PR ITH, B K 11
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lcd io phase = 0x0000
led hv _clk phase =0
led_hv_sync polarity=0

lcd gamma en =0
lcd_bright curve en=0

lcd cmap en =0
lcdgammadiep =22
lcd_dsi_port num =1
lcditcon_mode =4

led tcon en odd_even div =1

led bl en = port:PH10<1><0><default><1>
led_power = "vccl8-lcd"
led_powerl = "vce33-led"”

lcd pin_power ="vece-pd"

led_gpio O = port:PH11<1><0><default><1>
led_gpio 1 = port:PH12<1><0><default><1>

2.2.4 MIPI-DSI VR ¥ 7t & 7~ 1

LR EAW B R, FFE 1080p, F 1 FFAE 4 & lane, FOREE A FAE oK — bl
FGwra—+, aTHekmRERUR DEALEGE W EX, —/ DE+ —/-tcont > DSI &4
kit o, SeR P~ teon & B Wz — dsi, EREFHE DRLAERSP, X3 HEHEF A tcon B
EEZ e

1. LCDO #71€ # slave tcon, ¥ B master tcon X zh, WE TEHE EF TR &HE X led tcon mode.,

2. LCD1 ##10 4 master tcon, # E 5 @B AT A IR, Foh, EHIT X

3. LCDO %&£ 7F, xRk eFa#imet, EEERELST, 45 LCD1, LCD1 #8885 & ft X
LCDO — & X # 48 . X FH 2| Bl B 5% Ko

;slave

AR PR ITH, B K 12
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner

M A S

[lcdO]
led used =1
led_driver name = "Ipm025m475a"
;led bl 0 percent =0
;lcd_bl 40 percent =23
;lcd bl 100 percent =100
lcd backlight =50
led if =4
ledix = 1080
led y = 1920
led_width =31
lcd_height =56
led dclk freq =141
led pwm_used =0
lcd pwm_ch =0
led pwm_freq =20000
led pwm_pol =0
led pwm max limit =255
lcd_hbp =100
lcd ht =1212
lcd hspw =$
led vbp =8
led vt = 1936
led vspw =2
led dsi if =0
lcd dsi_lane =4
lcd _dsi format =0
led dsi_te =0
led dsi_eotp =0

AR BRI TH, LT 13
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led frm =0
lcd 10 phase = 0x0000
led hv_clk phase =0
lcd_hv_sync polarity=0
lcd gamma en =0
lcd bright curve en=10
lcd cmap en =0
lcdgammadiep =22
ledidsi_port num =0
lcd tcon mode =3
lcd_slave stop pos =0
led _sync pixel num =0
lcd_sync line num =0
lcd io regulatorl = "vcc-ph"
[led]
led used =1
lcd driver name ="Ipm025m475a"
;lcd bl 0 _percent =0
;lcd~bl 40 percent =23
:2lcd_bl 100 percent = 100
lcd backlight =50
led if =4
led x = 1080
led y =1920
lcd width =31
lcd_height =56
led dclk freq =141
led pwm_used =1

AR BRI TH, LT 14
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lcd pwm_ch =0
led pwm_freq =20000
led pwm_pol =0
led pwm_max_limit =255
lcd_hbp =100
lcd_ht =1212
lcd hspw =5
led_vbp =8
led vt =1936
ledsvspw =2
led dsi_if =0
lcd dsi_lane =4
lcd _dsi format =0
led dsi te =0
lcd dsi eotp =0
led frm =0
lcd 10 phase = 0x0000
led hv clk phase =0
lcd_hv_sync polarity=0
lcd gamma en =0
lcd bright_curve en =0
lcd cmap en =0
lcdgammadiep =22
led dsi_port num =0
lcd tcon mode =1
led tcon_slave num =0
led slave stop pos =0
lcd_sync pixel num =0
led sync line num =0

SEMEBAFTH, ENL R 15

Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

led bl en = port:PH10<1><0><default><1>
led _power = "vce-dsi"

led_powerl ="vccl8-lcd”

lcd_power2 = "vce33-led"”

lcd_gpio O = port:PH8<1><(0><default><1>
led_gpio 1 = port:PH11<1><0><default><1>
lcd gpio 2 = port:PH12<1><0><default><1>
;led_gpio 3 = port:PB4<1><(0><default><0>
;led_gpio 4 = port:PB5<1><(0><default><0>
;led gpio 5 = port:PB6<1><0><default><0>
:Jcd_gpio 2 =port:PHI11<1><0><default><0>
;led_gpio 3 = port:PH10<1><0><default><0>
led io regulatorl = "vcc-ph"

2.2.5 MIPI-DSI Command mode /7 fit. & 7~

Command mode T #J DSI & 1 5 18080 # 0, #Z AN RAM A T& W, XfAENL—&#AFH
B R te B K k2 vsyne BT, FTUL G E v KA DSI BAREWE, XEFE R E led vsyne i, &
B te fH 5t % B led_vsync b, F H led dsi_te X & & 1.

led dsi if 1% & X 1 #7# command mode
[ledO]
lcd used =d
lcd driver name = "h245qbn02"

lcd _backlight =100

led if =4

led x =240
led y =432
led width =52
lcd_height =52

AR PR ITH, B K 16
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner

M A S
led dclk freq =18
led pwm_used =1
led pwm_ch =0
led pwm_freq = 50000
led pwm_pol =1
led pwm_max_limit =255
lcd_hbp =96
lcd_ht =480
lcd hspw =2
lcd vbp =21
led vt =514
led_vspw =2
led dsi_if =1
lcd dsi lane =1
lcd dsi_format =0
led dsi_te =1
led dsi_eotp =0
led frm =0
lcd io phase = 0x0000
lcdthv _clk phase =0
lcd _hv_sync polarity= 0
lcd gamma_en =0
lcd_bright_curve en=0
lcd cmap en =0
lcdgammadiep =22
lcd bl en = port:PB03<1><0><default><1>
led _power ="axp233 dclsw"
led powerl ="axp233 eldol"
SRR, R 17
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lcd _gpio 0 = port:PB02<1><0><default><0>
led_vsync = port:PD21<2><0><3><default>

2.2.6 18080 #= 1 JF 42 Al P & o

Intel 8080 ¥ 0 & (XA MCU # 0) REW W, —MAEPHEERNNE L,
EHEREE S

CS Fi#tfg 5, Rk EZ X H&E L.

RSEHFERERS, KEATHERE index & status T HE, BEAITUERHEFE, ERGEF
—# % SOC ¥ LCD DE i/ (HiE £ &b ft)

/WR (RERTEHE) HEKLR,ES, WREFH4ES, —M&$E SOC # LCD CLK #
/RD (KFRTFEHE) HEEET, Wt 2 EmEsE S, —H# SOC B LCD_HSYNC f#
RESET £ 1z LCD (FIEZE &4 £%010 k& )

Data & ¥ 5] 84

18080 RABHY K E LS8 I A 8/9/16/18, #HLEMSE, BIEME —#, ZNEHLL—#H, &
B BB HE & & rgb X

1. RGB565, .38 65K iX 4 % 7 Bt
2° RGB666, .3 #&8 262K 7 4 % f# i &,
3. 9bit E & ¥ 262K

NEFMER: KEME, FeakEzf, 5%ERGB 118080 E WAL E &K, #HTHEHEE,
THE I E R —/ RGB565 #7, fL3 % 8 fr#y 18080 # 1 #y # .

. EHFEWNNEAHAE—ANGERRT, BT, RE R F 4 2% R LT AR :led_delk_freq*2>=lcd_ht*led_vt*1
g% led_delk freq=lcd ht*2*lcd_vt*60, 4.5t & F 24 W& led_ht Z 2 W f% led_delk_freq

2. et BHEAEUTRE RS0 BE, LeiF, 52X RFMBFEWAR

3. EeEmE, B, wR—HE#HE SOC A S, BMFUKRGB AR, AAKRT &M H & H
Z AR T R

AR PR ITH, B K 18
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4. 1cd0_suspend Z S0 EH, BRAFRAIAAFEX R

5. AL RFEEMHEE e WRBATHMAR S AIBHH R, XHEFERLE —RH,
T IR B A X AR B . — AR 2 1L RGB & T BV vsyne IR 4 te, W TEELE ¥ led_vsync
AT E.

[ledO]

led used =1

led driver name = "s2003t46g"
led_if =1

led x =240

led .y =320

led width =108
lcd_height =64

led dclk freq =16

lcd pwm_used =1

led pwm_ch =8

led pwm_freq = 50000
led pwm_pol =1

led pwm max limit =255
lcd _hbp =20

lcd_ht =298

lcd _hspw =10

led _vbp =38

led vt =336

led vspw =4

led frm =1

led gamma en =0

lcd bright curve en=1

lcd cmap en =0
led_cpu_mode =1
led _cpu te =1
led cpu if =14
led rb swap =0
lcdgammadiep =22

AR PR ITH, B K 19
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

led_power = "vcc-led"

led pin_power  ="vcc-pd"

;reset pin

lcd _gpio 0 = port:PD09<1><(0><2><1>

;CS pin

led_gpio 1 = port:PD10<1><0><2><0>
lcdd3 = port:PD1<2><0><2><default>
lcdd4 = port:PD2<2><0><2><default>
lcddS = port:PD3<2><(0><2><default>
lcdd6 = poft:PD4<2><0><2><default>
ledd7 =port:PD5<2><0><2><default>
lcdd10 = port:PD6<2><(0><2><default>
leddl11 = port:PD7<2><(0><2><default>
ledd12 = port:PD8<2><0><2><default>
lcdclk = port:PD18<2><(0><3><default>
lcdde = port:PD19<2><(0><3><default>
lcdhsync = port:PD20<2><(0><3><default>
lcdvsync = port:PD21<2><0><3><default>
[lcdO suspend]

lcdd3 = port:PD1<7><0><2><default>
lcdd4 = port:PD2<7><0><2><default>
lcddS = port:PD3<7><0><2><default>
lcdd6 = poft:PD4<7><0><2><default>
ledd7 =port:PD5<7><0><2><default>
lcdd10 = port:PD6<7><0><2><default>
leddl11 = port:PD7<7><(0><2><default>
ledd12 = port:PD8<7><0><2><default>
ledelk = port:PD18<7><0><3><default>
lcdde = port:PD19<7><(0><3><default>
lcdhsync = port:PD20<7><(0><3><default>
lcdvsync = port:PD21<7><0><3><default>

AR PR ITH, B K 20
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2.2.7 LVDS Single link

LVDS # &, lcd0 5 89 Ivds & i fn ledl AT B9 Ivds E 2 E 2 A~ —F. & T lvds th L1
AEEMBEZSNGES, —BERAFEETTWEMN, RFEAMHEML SOC 5wl e, ATl B

led driver name 1% |H & "default _lcd".

R Dual Link 89 B, A% T Ei lcd Ivds if 7 1 240, EH 77 @LERE ledl B E H— 2 H#H 2|
TwE, i 2 AL FERE PDO 2| PD9, A HE PDI10 2| PD19 ¥4 =+ A Ivds E 68 (3

B 3). LKA timing W2 EARYE B RLI,

[ledO]
led used =1

lcd driver name = "default lcd"

lcd backlight =50

led if =3

led x =1280

led y =800

led width =150
lcd_height =94

led dclk freq =70

led pwm_used =1

lcd pwm_ch =0

led pwm_freq = 50000
lcd pwm_pol =0

lcd pwm max_ limit =255
lcd_hbp =20

led ht =1418
lcd_hspw =10

led vbp =10

led vt =814

led vspw =5

led lvds_if =0

led Ivds colordepth =1
led Ivds mode =0
lcd frm =1

Copyright © 2020 Allwinner Technology. All rights reserved.
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lcd hv clk phase =0
led _hv_sync polarity=0
led gamma en =0
lcd_bright curve en=0
lcd_cmap _en =0
deu_mode =0
lcdgammadiep =22
smart_color =90
ledibl _en = port:PD2 1<1><0><default><1>
led power ="vcc-lcd"
lcddO = port:PD00<3><(0><default><default>
Lcddl = port:PD01<3><0><default><default>
Lcdd2 = port:PD02<3><(0><default><default>
Lcdd3 = port:PD04<3><0><default><default>
Lcdd4 = port:PD05<3><0><default><default>
Lcdds = port:PD06<3><0><default><default>
Lcdd6 = port:PD07<3><0><default><default>
LcddS8 = port:PD08<3><(0><default><default>
Lcdd9 = port:PD09<3><0><default><default>
[ledO suspend]
lcddo = poft:PD00<7><0><default><default>
Lcddl = port:PD01<7><0><default><default>
Lcdd2 = port:PD02<7><0><default><default>
Lcdd3 = port:PD04<7><0><default><default>
Lcdd4 = port:PD05<7><0><default><default>
Lcdds = port:PD06<7><0><default><default>
Lcdd6 = port:PD07<7><0><default><default>
Lcdd8 = port:PD08<7><0><default><default>
Lcdd9 = port:PD09<7><0><default><default>

AR BRI TH, LT 22
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2.2.8 LVDS dual link # % fit. &

4 & Dual Link 8 &:

1. led Ivds if X E X 1 GFE 1) HH 2 (& 2)
2. EMBLE 7@, A 4datalane & & 8 data lane
3. Lcd timing & 7

e 1, W FEE—A B, 8datalane, SOC [H%& 4 %4 lane Fi — ¥ WG &, TH G EZHFHEEK
&
ledl: led1@01c0c001 {

lcd used =<1>;

lcd driver name ="bpl0lwxl1";
led_backlight — =<50>;

led_if =<3>;

led x =<2560>;

led y = <800>;

lcd_width =<150>;
lcd_height = <94>;

led delk freq  =<138>;

lcd_pwm .used =<0>;
led pwm ch =<2>;
led pwm_freq =<50000>;
lcd_ pwm_pol =<1>;

led pwm_max limit = <255>;

lcd_hbp = <40>;
lcd ht =<2836>;
lcd_hspw =<20>;
led _vbp =<10>;

AR PR ITH, B K 23
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¥

led vt =<814>;
led vspw =<5>;

led Ivds if =<1>;
lcd_lvds_colordepth = <0>;
led Ivds mode  =<0>;
led frm =<0>;

lcd hv clk phase =<0>;
lcd_hv_sync_polarity= <0>;
lcd_gamma en =<0>;
lcd_bright curve en = <0>;
lcd_cmap_en = <0>;

lcd fsync en =<0>;

led fsync act time =<1000>;
led fsync dis time =<1000>;
led _fsync pol — =<0>;

deu _mode =<0>;
lcdgamma4iep = <22>;
smart_color =<90>;

lcd bl en =<&pio PJ 27 1
led_gpio 0 =<&pioPI11

led_pin_powers= "bldo5";

lcd_power = "dc1sw";

031>
031>

pinctrl-0 = <&lcd1 lvds2link pins a>;
pinctrl-1 = <&lcd1 lvds2link pins b>;

=2 (Fa1C XF), NELEERNAF, BN FEH 45 lane, HAIFEZ—HEAS, 2HZF
A timing —#F, XAEHH) ICXFRHBELINENMNFL, ZIARE (5 LN , FEXE
fZ led timing & — /> B #Y timing, lcd_lvds_if % 2.

Copyright © 2020 Allwinner Technology. All rights reserved.
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led1: led1@01c0c001 {

lcd used =<1>;

lcd_driver name ="bpl01wx1";
led backlight — =<50>;

led if =<3>;

led x =<1280>;

ICd_y = <800>;

led_width =<150>;
lcd_height = <94>;

led delk freq  =<70>;

lcd pwm_used =<0>;

led pwm ch =<2>;

led pwm_freq =<50000>;
lcd_ pwm_pol =<1>;

led pwm _max limit = <255>;

lcd_hbp =<20>;
lcd_ht =<1418>;
led_hspw =<10>;
led_vbp =<10>;
led vt =<814>;
lcd_vspw =<5>;

led lvds_if =<2>;

lcd Ivds colordepth = <0>;
lcd Ivds mode  =<0>;
led frm =<0>;

led_hv_clk_phase =<0>;
lcd_hv_sync_polarity= <0>;
lcd gamma en = <0>;

led bright curve en = <0>;

AR PR ITH, B K 25
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lcd cmap en =<0>;
lcd_fsync en =<0>;
led fsync act time =<1000>;
led fsync dis_time =<1000>;
led fsync pol  =<0>;
deu mode =<0>;
lcdgammadiep =<22>;
smart_color =<90>;
lcd bl _en =<&pio PJ27103 1>
led gpio 0 =<&pio PI 110 31>
lcd_pin_power = "bldo5";
lcd power = "dclsw";
pinctrl-0 = <&led1 lvds2link pins a>;
pinctrl-1 = <&lcdl lvds2link pins a>;
¥
AR BRI TH, LT 26
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22.9RGB 1 18080 T E ~ & &

cPU CPU+ CPU+ CPU+ CPU+ |
o SYNC RGB# o
cmde | 18bite 16bit# Bbite Fbite

= = i

oo - _ - 256K 236K 55K 256K 63K 236K ? i
a 10 \ 2w| 30| @ 1=w| 2nia\ 30 14‘.:\ 2nﬁa| 1=w| 2do 1t zw\ 3o 1o 2| 1o | 2med o B e e
100+ VSYNCe cse e @ e 8
101¢ HsyNCe RD® o a o o
1020 DCLKe WRe e @ o 8
103+ DE# RS¢ ° a 2 =
D23¢| R7¢ £ o a < | D23+ R3¢ R3+<| B5¢| G5+ R3¢ o R3<[ B5¢| R4 o £ & 4 o £ & £ a a [
D22¢| REe £ o a < | D22¢ R4¢ R4¢<| B4e| G4¢| R4e o R4¢| B4e| R3¢ o £ k o o £ Gl G o G [
p21e| Rse o o | o | of p21e| Rrae | R3o| B30| @30| R3e| e | R3e| B3o| R2o| 0| o 0| o] o] o] o o & o o
D20¢| R4 o o | o | of p2ee| Rr2o | R20| B20| G20| R2e| e | R2e| B2o| R1| o | o 0| o] o] o] o o & o o
D19¢| R3¢ £ o a < | D19+ Rl R17| B1l¢| G1¢| R1¢ o R17| Ble| RO# o £ k o o £ k £ o Gl [
pigs| R2e o o | o | o| pige| mos | moe| Boe| Goo| ROe| o [ Roe| Boe| Gse| o | o o o] 0| o] @ o a o B
D17¢| R1l~ £ o a < | D17¢ 4 4 £ £ - o 4 o 4 o £ & b o b & b a a =l
D16+ | RO+ A o a < | D16+ 4 4 % £ - o 4 o 4 % £ & b o b & 4 a G =l
D157 G7~ 4, o a < | D15+ G5+ £ £ £ - a 4 o G4 o £ & b o - & " a G =l
D14+ G6e £ o a < | D14s G4 > £ £ - a 4 o G o £ & b 4 £ < £ a £ =l
D134 G5 2 a 4 < | D13+ G3« 4 2 2 2 a 4 2 4 a 2 2 4 a 4, Rl el & 2 =
D12« G40 D17¢ | D274 D374 D74 D12¢| G2+ | G5¢| R5<| BS5¢| G5¢| B« G| ¥ G2¢ | R5¢| G5+| B5¥| R4¢| G2¢| R5&Y G2+ < £ £ <
Dila| G3¢ D16< | D264 D36+| DB+ D11¢| -~ Gl | G4<| R4<| B4w| G4¢| BAe| G49| « Gle | R4°| G4+¢| B4¥| R3¢| Gle| R4¢| G1+| 2 4 2 |
D10<| G2+¢ D15¢ | D25+ D35+ D54 D10+| GO« | G3«| R3<| B3| G3¢| B3«| G3¢| «+ GO« | R3<| G3+| B3+<| R2¥| GO¢| R3#| GO 2 a 2 [
DS | G1e & & @ | #| D9e & & & & 4 & & & & g ol o o] 2| o] ¢ & & & =
D87 | GOe & & < | #| D8e & & & & 4 & & & & 2] ol o o] 2| o] ¢ & & & =
D7¢ | B¢ D14¢ | D24+ D34+ D44 D7¢ B5+¢ | G2¢| R2¢| B2+¢| G2¢| B2¢| G2#| + B4+ | R2¢| G2+¢| B2¢| R1#| BA¢| R2¢| B5¥ ¥ £ £ ©
D6+# | BB D13¢ | D23+ D33+ D3+ D6+ B4+ | G1#| R1#| Bl#| G1¢| Bl#| Gl¥| + B3+ | R1¢| G1+#| B1e| RO¥| B3#¢| R1e| Bdr ¥ £ £ ©
D5¢ | B5¢ D12¢ | D224 D324 D24 D5+ B3+ | GO<| RO<| BO#| GO<| BOS| GOV + B2¢ | RO¢| GO#| BOe| G5¢| B2+¢| RO¥| B3¢ ° £ £ ©
D4+ Bas D11+ | D214 D314 D14 D4s B2+ < < < < + 4 + Bl#e + < + | G4¢| Bl¥| G5¢ B2+ < + < i
D3¢ | B3¢ D10¢ | D204 D30+| DO+ D3¢ Ble L ° ° £ £ L £ BOs| & ¥ + | G3¢| BO¢| G4¢| Bl1e ¥ £ £ ©
D2¢ | B2# 4 2 | #] D2e| BOS| < & & 4 2 & £ & 4 a4 e| ¢| ¢| 637 BOY & & 4 @
D1¢ | Bl# 4 & < | #| D1e & & & 4 4 4 & £ & el el ol o] ol o] ¢ & & & =
DO | BOe o 4 a o DOe o o o o o 4 o o a o o 9 o a o @ o a el e

K 3: pinmux

2.3 ]\ sys config.fex Z| board.dtsi By 1T# v & % T

X T AR ERER, HAERNTF I LB E #E board.dtsi 7. THEIL [, 5K board.dtsi #IVE &
=,

231 EHE

2| RGB F=# LVDS F, AT ERFE-—AETEXT, 1 FETHIARTPLEWF
ME, MELFE, W AFE lcd0 suspend 77 5 T o H H rgb24 pins a XN Z F 2 & XIFH, E%)ﬂ
BUE[, —M LCD BAHHMLTH, 2z EFTEH, R LUENZE KT arch/arm/boot/dts =% arch/
arm64/boot/dts T : “F & -pinctrldtsi F 3%,

i

AR BRI TH, LT 27
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pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 = <&rgb24 pins b>;

LR, AT LEEX—AM, B4 boarddisi ¥, RELFAEAMIGLFELRAT.

AT, KA EREFeRr—RWET, EPERN a AEMMEE, bHIA io_disable AT
& KA.

B wrA LT & B2 A A
EL S #
rgb24 pins a f7.rgb24 pins b RGB- R # 0, W H# 455 % 24, RGB8SR
rgb18 pins_a #7 rgb18 pins b RGB f# 0, M HHKEFZ 16, RGB666
lvdsO_pins_a 71 lvdsO pins b Single link LVDS # 5 0 & i & X (£ £ led0)
lvds1_pins_a #1 lvds1_pins b Single link LVDS # 0 1 € & X (£ & lcd0)
lvds2link_pins_a #1 lvds2link pins b Dual link LVDS & 0 & 12 X (£ & led0)
lvds2_pins_a #7 Ivds2 pins_b Single link LVDS #1520 & fif 2 X (£ % ledD)
lvds3 pins a 71 lvds3 pins b Single link LVDS # 0 1 €& X (£ & ledl)
lcdl_lvds2link pins_a #7 ledl_lvds2link pins b Dual link LVDS # 0 & i & X (£ £ ledl)
dsidlane_pins_a f7 dsidlane pins_b DSI REOE M E X, 4lane, WERZHE Y lane KE, RFEH

232 HIEFE X

HIRE XA IHH SDK # H A FEERM 4, L2 AHEE axp 094 & F4F 82 M E % 4 led_power X
PRy B ERIR, B2 %789 SDK #, R FEMEH LB EFELMIAL disp TAFEX, A5 led FH o
B 0 FAF B N E A0 disp 8 X —F . W TEHE T

disp: disp@01000000 {
disp_init_enable = <]z
disp_mode =<0>;

AR PR ITH, B K 28
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/* VCC-LCD */
dclsw-supply = <&reg sw>;
/* VCC-LVDS and VCC-HDMI */
bldo1-supply = <&reg bldo1>;
/* VCC-TV */
cldo4-supply = <&reg cldo4>;

H P supply" ZEZH, TIHNTHENEMEN, THEWNRTEXNET. TEHEHHK
<&reg sw> M| 44 7 fE board.dtsi B regulator0 7 & # K 2,

N led0 F EF, R B reg_sw, WK EXHFE AT, delsw XA delsw-supply.

lcd power=" dclsw”

B T u-boot H M. 7F axp T display 51, A, elAHEZREAGIRE, b7 #ELHEEL,
B EE, ALLTRE: £ u-boot 2018 #, axp IXzh 2 A Kl bldol XA M axp & 7 F 2 X4 F,
Bt LA 4 % xxx-supply Y B & 5z 57 4% B X A axp & B9 = k& 4 o

233 H B EEEM

] #¢ board.dtsi E & A led0 J&F ledl, RAH tv0,O%F tvl, X ERERMNE, FESENH
#% H % T arch/arm/boot/dts B, # arch/armé64/boot/dts T#.: T &.dtsi X tF, EF HRABNE @ F @ £
WhE LS Wz F E X —%. thin:

ledl: led1@01¢0c000
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3. R RA L E

34 RN

linux3-4/drivers/video/sunxi/disp2/disp/lcd/

3.10 JRA A E:
linux3-10/drivers/video/sunxi/disp2/disp/lcd/

4.9 AN
linux-4.9/drivers/video/tbdev/sunxi/disp2/disp/lcd/
uboot-2014:

brandy/u-boot-2014.07/drivers/video/sunxi/disp2/disp/lcd

AR PR ITH, B K 30
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4. 5 R LR

HELCDFEAZAEX (FE=%) T#INIAF N ERg, RE\EFHFE D XA (LVDS, DSI, RGB %)
HE—ANEEER,

1. R & LVDS # 0 fo A F B4 48 RGB # 08 &, A4 LLE# A default panel.c Kz
BUF, AT EH MM, 7 sys _config.fex F % & led driver name % defalut led, %% /5 1R & F
Mk L F54, wREDSIED, FLLEF inet dsi panel.c 2% WilliamLCD.c; %2
18080 # 0 (mcu# 1 5 # cpu # 1) 7 LLE# cpu gglp4062utsw.c.

2. R FEFIE M, MABEFERHZ G, 0 streut _led panel £ W 45, BLE AL
& i A name W4 F, AL F M sys config.fex # [led0] #Y led driver name — %%,

3. 1574 panel.c 7 panel.h. 74 J& 41K % & panel array F #74# Nl 4 ¥ 4p strcut _led_panel B9 7% &
§4T. panel.h # %73 strcut  lcd panel B9 = 87,

4. % Makefile. 7 led F IR 3 B F 8 _E — R A& disp-objs F 73 W A4 74 v B I 5.0

5. U EF IR, #3007 uboot (EH=F) ¥ 7Tk, GNHLEE—NET logo, uboot BRI
B VB A 4L 21 4R A A api A A HY — %K. 4% uboot B9 7 KX iEFE (Uboot IR HEAH ), CEBRILE
A& 14w % uboot Y !

6. RIE BEF ML sys configfex FHI [led0] T A TEHHWEME, ENMEEWE X FEFE LT, iLE
AR A F M LR FRE, WREBIRFMATR AN CEEE TSN R, HE
S5, KHFTHFHLCD FHA!

AR PR ITH, B K 31
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5. R+ 5 4% B

5.1 LCD # 0 % %t i BH

5.1.1 lcd_driver name

Led BRI 4T (FHE), L5 FERIAE L TR

5.1.2 lcd_model name

Led B LT, 45, TUATEANRES+#H—F R TR F.

5.1.3 led_if

Lcd Interface

T A L R Y AR XA

HV RGB#
CPU/ISO%: 1
Reserved
LVDSE H
DSI# [

B W NN —=TO

5.1.41cd_hv if

Lcd HV panel Interface

XA S 40 R A led_if=0 B A F 3. £ X RGB F & F T oy JUfr 0 KA,

AR PR ITH, B K 32
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VB AR BB YRR L

0: Parallel RGB

8: Serial RGB

10: Dummy RGB

11: RGB Dummy

12: Serial YUV (CCIR656)

5.1.5 1cd_hv clk phase

Lcd HV panel Clock Phase

WA ZH A A A led if=0 B 4B K. £ X RGB [F 6 #F# clock 5 data Z E|AHAL A R, BHEF 4
ANAE AL E] B

W AR L YA R A

0: 0 degree

1: 90 degree
2: 180 degree
3: 270 degree

5.1.6 lcd_hv_sync_ polarity

Lcd HV panel Sync signals Polarity
WS E A AE led _if=0 B 4 F % . £ X RGB [ % & # hsync #2 vsync IR 1 .
BB AR R B 3 R A X

AR PR ITH, B K 33
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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

5.1.7lcd_hv srgb seq

Lcd HV panel Serial RGB output Sequence
E A5 % HA A led_if=0 H lcd hv_if=1 (Serial RGB) B+ & &

&L # 4 AT RGB Hir 8 Iif -

Odd lines R-G-B; Even line R-G-B
Odd lines B-R-G; Even line R-G-B
Odd lines G-B-R; Even line R-G-B
Odd lines R-G-B; Even line B-R-G
Odd lines B-R-G; Even line B-R-G
Odd lines G-B-R; Even line B-R-G
Odd lines R-G-B; Even line B-R-G
: Odd lines B-R-G; Even line G-B-R
10: Odd lines G-B-R; Even line G-B-R

R O =

5.1.8 lcd_hv_syuv seq
Lcd HV panel Serial YUV output Sequence
E A5 % R A A led if=0 H led hv if=2 (Serial YUV) B 7 % 2.

F X YUV Hr & =

AR BRI TH, LT 34
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YUYV
YVYU
UuYvy
VYUY

W N = O

5.1.9 1cd hv syuv fdly

Lcd HV panel Serial YUV F line Delay
XA S 4 A A led if=0 H led hv if=2 (Serial YUV) B4 H .

£ X CCIR656 4% Bt F A8 AT A 25 4T FE R AT 4% .

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

5.1.10 led _cpu_if

Lcd CPU panel.Interface
XA S HAF A led_if=1 B AR 2
BB AR R B 2R A Xl

18bit/1cycle parallel (RGB666)
16bit/1cycle parallel (RGB565)
18bit/3cycle parallel (RGB666)
: 16bit/2cycle parallel (RGB565)
10: 9bit/Icycle (RGB666)

OOO'\-PO

AR BRI TH, LT 35
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12: 8bit/3cycle (RGB666)
14: 8bit/2cycle(RGB565

5.1.11 led_cpu_te

Lcd CPU panel tear effect

REMMEN LS XA, WEA R, FFFERAEA lcd htxled vt; XEH 13K 2 8, FlF
[} o 18] 2 71 te fikv .

23

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

5.1.12 led lvds if

Lcd LVDS panel Interface

B AR R A B R R L

0: Single Link( 1 clock pair+3/4 data pair)
1: Dual Link(8 data lane, H45lane#E% —+ B &%, FHEEFHFBHEF)
2: Dual Link (4% lanez %X 28 B %, FRATHWENRE, ERNE—H)

led Ivds_if # T 2WZ&&, EWNAN—HE—F0RF, RAERMREETEFNAZ, M lod 895
¥ timing R % EHE — A F 87 timing BV 7 .

AR PR ITH, B K 36
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5.1.13 lcd_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)

5.1.14 Icd_lvds mode
Lcd LVDS Mode
E A5 % R A led lvds. bitwidth=0 B 4 & 2%

WEAMMEN XA (LT ED:

0: NS mode
1: JEIDA mode

AR BRI TH, LT
Copyright © 2020 Allwinner Technology. All rights reserved.
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JEDIA mode

Previous Tyocke *-; ....................................... Courrrenl Cycle - Hent Cycle =

- [\ [

22
z
3

[

m/é\ /

& 4: lvds mode

5.1.15 led_dsi_if

Lcd MIPI DSI panel Interface

\\®

N N N
& & AR AR, BB T &
&\@0 Copyright © 20 Allwinner Tec]@%logy All rlghts @@erved
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A SR A A led_if=4 B 4 H K. & MIPIDSI oy # A R 2L
W B A LB Y AR A

0: Video mode

1: Command mode

2: video burst mode

7E: Video mode #7 LCD B, =& SZHI | BRI, & ht, hbp % it F 5 # & X ; Command mode # 5,

Ft b #% A %~ Buffer,

— 4% —/> TE 5|

5.1.16 Icd_dsi lane

Lcd MIPI DSI panel Data Lane number
XA H R A E led_if=4 B 4 F 2.
W B AR RLE Y A R A XA

1 data lane
2 data lane

3 data lane

S W N —

4 data lane

5.1.17 lcd _dsi_format

Lcd MIPI DSI panel Data Pixel Format
XA S # R A 2 led_if=4 B A4 H 3K
W B AR RLE B R A XA

AR PR ITH, B K
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Package Pixel Stream, 24bit RGB
Loosely Package Pixel Stream, 18bit RGB
Package Pixel Stream, 18bit RGB
Package Pixel Stream, 16bit RGB

W N = O

5.1.18 Icd_dsi te

Lcd MIPI DSI panel Tear Effect
XA S HRH A led_if=4 B 4 H Mo
W B AR B Y R R A

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

Ee WEA OB, KA REE A led_htx led_vt; WE A 132 &, Fl5E & E A5 te fior,

ZAWERA R —m &K% SOCswmfEs, ATRASES, wRERZNILE, A4 SOC A
B T R e A SRR A A

5.1.19 led_dsi_port num

DSI # port 2 &
KAS A A TE led_if=4 B A B
Ve B AR S B A A XA

AR PR ITH, B K 40
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0: —“port
1: #A-port

5.1.20 led_tcon_mode

Tcon # =,
KA RA T led if=4 B4 H 3
W B AR S AE B AL XK e

0: normal mode

1: tcon master mode (7 % — K & #4HEF )
2:: tcon master mode (& — Wi [E 5 )

3: tcon slave mode ({ % master mode & 5 7] )
4: one tcon driver two dsi (8%lane)

5.1.21 led slave tcon num

Slave Tcon ¥ )75

XA S35 A A 4 led if=4 BT E led tcon mode % T 1 8(# 2 4 . A T4 master B T8
tcon, M tcon HY/F 52 % .,

VAR R B YRS R L

0: tcon lcdO
I: tcon ledl

AR PR ITH, B K 41
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5.1.22 lcd tcon_en odd even div

W54 H A AE led if=4 17 H led tcon mode=4 Bt 4 & 2%,

W AR A Y AR XA

0: tconf — Wi &R 2 £ & W 5 & % % # -DSIAE 3
1: tconl — Wi B & 2 F 1& & & R X % W A-DSIAE 3

5.1.23 led_sync pixel num

W54 H A A led if=4 17 H led tcon mode % T 2 3 & 3 B 4 A Ko
% B [ 2 M tcon By AL 4 pixel

4. T #atled ht

5.1.24 lcd _sync _line num

XAS R A led if=4 T H led tcon_ mode % T 230 # 3 B A F o
% B [ 2 ) tcon By R4 AT

¥ THatled vt

5.1.25 led _cpu mode

Led CPU #,, # 4]

AR PR ITH, B K
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REMMEN LG X A, WEA O, FFERAMEA led htxled vt; HEH 1 K28, Fl5F

18] % A ] 47 ) te o

0: FHEFNRERF, HFHEHEREST NI AL
1: = W7 AR 98 20 35 Block By counterfit & 8 By 7 #itefit & .

5.1.26 lcd_fsync en

LCD f# & fsync 2y 86, JlTREA sensor I, H W AR ¥, #4 1C L.

N
0: disable
1: enable

5.1.27 lcd _fsync act time

LCD #y fsync 7jt, EFHAREFREAKE, 2. GEREHFHIK

0~lcd_ht-1

5.1.28 Icd _fsync dis time

LCD #y fsync Zj gk, EFHLREFHEAKE, 2. GEEHFHIK

0~led_ht-1

AR BRI TH, LT
Copyright © 2020 Allwinner Technology. All rights reserved.
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5.1.29 led_fsync pol

LCD # fsync I 88 #1830 B -F YR M .

0: AT HMK
1: AREFHE

5.2 LCD Bf 572 %5 it BA

52.11cd x

TR REIAFHE R

5221cd y

ETRNELRE R

5.2:3 led_ht

Horizontal Total time

36— 4T B delk 89 cycle M. W TH:

hsync hspw—=s |_|

hfp | hbp

de

ht

& 5: lcdht

AR PR ITH, B K 44
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5.2.4 1cd_hbp

Horizontal Back Porch

I8FMATIE, /TR PS5 (hsync) Frik, ZE|H MBI 4 Z (AW delk 9 cycle 14, @4EFEFE
X, LWEHE, FEWNEEET hspw Ko

led_hbp=5Z fr #yhbp+5Z R #hspw

5.2.5 lcd_hspw

Horizontal Sync Pulse Width

BATR L EEHEE. BAh 1/ delk #yRT[E (BFZ 1/ data cycle HyET 1R ). M. &,

5.2.6 lcd vt

Vertical Total time

I EATHR. L THE:

T

oo [ITL__TIMTIN

vif2

K 6: lcdvt

AR PR ITH, B K 45
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5.2.7 lcd_vbp

Vertical Back Porch

EHEFET (vsyne) TTo6, B ERBREAT L ANTHE, CEFEFEITX, LLHE, EE

HAEEET vspw B

R

led vbp=5Z R #vbp+ 5L FF By vspw

5.2.8 lcd_vspw

Vertical Sync Pulse Width

STRSETHRE. BT L LA,

5.2.9 led_dclk freq

Dot Clock Frequency
Eh k= FME. A MHz
fps = (led_delk freqx1000%1000) / (htxvt),

ZAERFEUT AKX E:

led dclk freq=led ht*lcd vt*fps

NN iz_
ER

1. FE 8 =S8R N RF M RE, fps —HE 60
2. MREBAED, AR NREFE2H3IAAHN, Ao

AR PR ITH, B K
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[ led dclk freq * cycles = led ht*led vt*fps

)

lcd_dclk freq = lcd ht*cycles*lcd vt*fps

5.3 LCD Ev& % iR

5.3.1 led_width

Width of led panel in mm

WEHHER lod FREAYETE, 22 mm. FATiHH dpi

5.3.2 lcd height

height of Icd panel in mm

WS lod FREAYIESE, £LZ mm. ATiEH dpi

5.3.3 lcd pwm used

& & fl pwm
WA HARIRE S E R pwm F ULE T E e # .

5.3.41cd pwm ch

Pwm channel used

AR PR ITH, B K 47
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e S HOR IR B Pwm 38

5.3.51lcd pwm_freq

Lcd backlight PWM Frequency

KNS HEE PWM 2 5 E, ¥4 Hz.

5.3.6 lcd pwm_pol

Lcd backlight PWM Polarity

ZANSHILE PWM EF0 G Z MR, REMAMEXN A XA :

0: active high

1: active low

5.3.7 lcd pwm_ max_limit

Lcd backlight PWM & & R, UL&E E &~

o 150, MR H L mE R BBV E 150, Oyss s vy o s 20 2 e s 5 0150 B P T2
mEEARE, TEIAE.

5.3.8 led_rb_swap

¥ tcon 3 RGB W R 4 EF B A& .

AR PR ITH, B K 48
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0: ~%&
1: H#RY)EFHBLYE

5.3.9 led_frm

Lcd Frame Rate Modulator
FRM £ #&# &1 F PIN B> & B ey & 5 19 71,
AN S HOk B A T R A XA

0: RGB888 -- RGB888 direct
1: RGB888 -- RGB666 dither
2: RGB888 -- RGB565 dither

FHLYLCD B & #% 2 18bit &% (RGB666) =, 16bit &% (RGB565), 4TI FRM I ét,
i 3F dither B9 77 XA E, £ 2 ik 2| 24bit &% (RGB888) MR, W TEAT~, FEEGEN
RGB66 &y LCD o, T EZATH dither fE 89 L 7R, AT7F dither /5 & #0803t 77 1 & F7& .

AR PR ITH, B K 49
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&l 8: bad

AR BRI TH, LT
Copyright © 2020 Allwinner Technology. All rights reserved.
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5.3.10 lcd_gamma en

Lcd Gamma Correction Enable

T AR L A Y AR A

0: Lcd#yGammark IE 3 68 = A
1: Lcd#yGammark IF 3h 88 77 2

WEN 1B, FEERFEF A lcdogamma_ tbl[256] #4T I E .

5.3.11 lcd_bl n_percent

B AE, n K (0-100)

e R4t R EELMH LCD Fiv, REENRE d &7 AR FE
E LK,

t % led bl 50_percent = 60, 83K 50% B9 % B EH % & 60%, BF

Exf, UEREX

clik

EHWEREE 10%.

ol

5.3.12 lcd_cmap en

Lcd Color Map Enable

T A LB Y AR A

0: Lcd®y & % B4t o &8 < 7]
1: Ledey & % B 5 o 66 7T B

WE R 1R, FEX led cmap tbl [2][3][4] # 1T W& Lcd Color Map Table,

BN BEFAR.G.BAET, FOMGRAK—ANEEW, CHF 24Tk HAF—E5T
TET, BoHEKTRENRGB, FZELTFLMEER, RAENNER LT Z B2 A A,

AR PR ITH, B K 51
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

LCD CMAP =X & R BB At o6k, RAGREAFARHEAE LCD A FERE.

LCD CMAP B X HTH 4 MEEA—NME 2T, 1M %F4 R, G. B3/ 27x, 8848 24
/NETT. 3T led cmap_tbl £ X B X R, WHWENNETIMERSE 12N ETZ—,
~u32lcd cmap tbl[2][3][4] = {
{
{LCD_CMAP_GO0,LCD _CMAP_BI,LCD CMAP_G2,LCD_CMAP_ B3},
{LCD_CMAP_B0,LCD CMAP R1,LCD CMAP B2,LCD _CMAP_R3},
{LCD_CMAP_RO,LCD CMAP GI1,LCD CMAP _R2,LCD CMAP_G3},

5

{ S
{LCD CMAP B3,LED CMAP G2,LCD CMAP BI,LCDCMAP GO}, &

{LCD CMAP R3,LCD CMAP B2LCD CMAP R1,LED CMAP B0}, &
{LCD_CMAP G3,LCD CMAP R2,LCD CMAP GI1,LCD CMAP RO},

!

|5

wlh, FEARXFHTWEREN, TANREEIATHREHN;

BOMEEHN—AET, FIRKFONEENF MRS, FIRKEEONMERNE
SAMEERBRAT, DK,

W EE RN, BEWNEEER ST B,

o

K 9: cmap

SEMEBAFTH, ENL R 52
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5.4 POWER X 10 % FH

5.4.1 led_power

l: led power= “vcc-led”

Bt & regulator W4 F., MEFZ 5, FEEFRNERALNE D HATI . RHEH,
Power B4 L B B YR 38 axp F FSC R 1T,

ERE: WRELZAEEFEITA, WE X led_powerl, led power2 %,

5.4.2 Icd bl en

~|: led bl en = port:PD24<1><0><default><1>

& X : led_power 5| 1 4 PD24, PD24 %t & . F 377 LCD ¥ ok; ETH AR

o FANRET HEAE; 1 Higd;

o FoARES: WERM; A 08E, mrASEEEHEL, wiE 1 NEAHEE Fa, 2
MARATEE TR A default By 3E R ZBONRA, BUEME 0. L EHE TR,

o HE=ANRET: Bre; default KW H —ZFH 1

o FWARET: WMHAFMTFLF; LCD F AT EF, 0 HREF, 1 AmeF,

TR R R A LB B E# AT T R BT

5.4.31lcd gpio O

AR PR ITH, B K 53
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[ s led _gpio 0 = port:PD25<0><0><default><0>

4 X : led gpio 0 5| & PD25,

o HE—ARET: HESE; 0 HlA, 1 Hrdi;

o FANRET: WERME,; EH0WE, rAHEEEHEL, wRE1MNERHEME 4, 2
FARKNMAEM T B default #97E R RBRINKZ, BIEE Ear. £ EHELTK,

o B=ARFET: Bt default KEWHNRETEF A1

o FWOANRET: FordiME; RS REAWMOH, ZF|HaHANEF 0 AREF, 1L 4E=E

FEERREAELE D HATHE, WEBER.

FR: WERAEZA gpio WEFEES, WE X led gpio 0, lcd gpio 1 %,

5.4.4 lcddx

: 1edd0 = port:PD00<3><0><default><default>

& X: leddo XAFH, BiA& PDOy BLE A LVDS findi o

o E—ANRET: e, 0 4, 1 v¥H, 2 Y LCD %, 3 A LVDS #ufH, 7 4
disable.,

o F_ANLEES: NEHME; FAOOMWIE, T ElEEL, WRE 1 NEANIHEE 4, 2
BMAEKNHEE T4, # 7 default BiE R RBARA, BVEE 3w, HE8ELR.

o F=NKRFES: MehEkh; default KR shEE 2 EH 1

o FWANKRES: R-BRINE; BNELYXENMER, ZIlHHHWEF, 0 yKETF, | ¥ EHE

LCD PIN e & 4 T

AR PR ITH, B K 54
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LCD # HVRGB #, CPU/I80 FHrt, SMEXAMIO O ) LCD Mt (wEE 0 BHE, F—
MNRFEZH2; wRE1ERE, F—A LEFTH3);

ELAKEY 1O *F B2 55 & 7] £ % user manual F A #EATHL & .

LCDPIN WA 10, A BT FEFREHRELE N, DRBHTERE 10 LT BLEE,
EE RN O BATIF, RES

FE: AR—EEYH ledd0 INELF, REAECLFHBAF2EREATZHE, XEREN
T &L,

5.4.5 lcd_pin power

~: led_pin_power = “vec-pd”

B & leddx WY HLJR. X EIRSE led B9 io L RERT B 07T B . % mipi-dsi 7~ F & ey, —&d
Z EHE lod pin_power, & # £ F 2| pwm, J@%‘”%Eﬁﬁiz/\o ERE: WRFELH, Nk
led pin_powerl, led pin power2 %, & 7 leddx Z 4b, X BBy s JRLF 7 66 & pwm P af iz & AT

S BB TR, AR 55
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BT A5
6. IR 541t BA
6.1 7 IK 51 1t 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 &S00 &8 4 /> E .

B%5: LCD cfg panel info
eE: MEH TCON ¥ E 5 #
B
static void LCD_cfg panel info(_ panel extend para t * info)
TCON W BREHARERXHFRE, SHeE XN V53 LCD A5 %Ki A",

W E gamma R IE, s E XA, 7 sys config K AH AL BV enable 54 E 1, led _gamma_en,
led cmap en, F HIE 7% 3 /4> £ 4k, led gamma tbl, led cmap tbl, @ T Aol & RGH 2. EFEWN
&: gamma, ERFEHET 18 EGAME, RAEHEEBFANE (255 1), WRXFL A4, ¥ LE
8RR AE B F I, cmap_tbl Y A/NEE R T, A REIENEEE naRE K N

T & & KHY gamma KT E B rgb = A gamma B4 R By, £ & 8bit, HEREWERF, =4
gamma {8 & 4 ] 1Y,

B #: LCD open flow
e B XIT RHRAE

B
static  s32 LCD_open_flow(_ u32 sel)

AR N 6.2 Fx BRAE"
B#%: LCD close flow
e B XK RHIRAE

B

AR PR ITH, B K 56
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[ static  s32 LCD close flow(_u32 sel)

1Z %45 LCD open flow *f
FIF:  led panel tdefault panel
I /e :

RAE: &5 BRI ST .

6.1.1 7F < Bin iz

TF R REIEERAE B 10 BT

%, LCD_open_flow #2 LCD_close_flow # 4 JT & B Ji 42 B 4, 77 1E F B9 4%, 47 LCD_power_on,

TCON open % B %k, AT KFEFREH.

T FEEHATHEEIER LCD B, LCD panel init & LCD panel exit iX 545 7] LA & =,

LCD open_ flowFF B it F

LCD close flow>% Jif ifii £

A Delay

LCD_power_on TrHHLE LCD_power_close b
¥ Delay A Delay

ECD_panel_init Cap Gl A LCD panel exit B H BT
¥ Delay A Delay

sunxi led tcon enable HTCON sunxi_led_tcon_disable TCON
¥ Delay A Delay

LCD_bl_open JFH G LCD_bl_close LW
¥ Delay

Kl 10: flow

AR PR ITH, B K
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6.1.2 JF K B A% BB 2 A
B 4%: LCD_open flow
e T KRR RIRAE

A

static _ s32 LCD_open_flow(__ u32 sel)

o B R A A

“

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;

Wk, WEWEAT RERE SR H A

1. 7T LCD. &R, iR 10ms;

2. MEWFE, FIER S0ms; (FFEANHANFE, THELFE)
3. #T7F TCON, F iR 100ms;

4. T E A, FHR Oms,

LCD_open_flow &% 2 2 & G404 09 B & 8 A — K, 4T &1 LCD_OPEN_FUNC B[ & 32 %
BLHYTT 5 26 B o Bt AT VA, IR PAT I B 2P B % . LCD_open_flow iR % 8l 1y 256 %8 —

LCD_OPEN_FUNC(sel, function, delay time) 1T B #EM N X, #REFEM BT FF R+,

LCD_OPEN FUNC W& =NS8R EW NP REOERKE, £{rms, FEXENHER

EREBFMAREZE, ALATRHEIRFNEUREIETRRHALK, PHAFEE,

AR BRI TH, LT
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B % : LCD _OPEN_FUNC
g EMITRFBREHEIT RRES, 0EXEZEMRTEHAT!
FA:

[ void LCD OPEN _FUNC(_ u32sel, LCD FUNC func, u32 delay)

ZH

func & — MK IG4, EEAE. void (FLCD _FUNC)( u32sel), F /P BT & LK L0 E
FS%—wH R e

void user defined func(_ u32 sel)
{

delay ZHATZH R /5, ALRWHE, HEZLEED.

6.1.3 IR 5 o] {# | 8 2 3t B

845 : sunxi_led delay ms/sunxi:led_delay us

ek R B, oA EZBDRAIHAD R A 8L

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

¥4%: sunxi_lcd_tcon_enable /sunxi_lcd_tcon_disable

HRE: THF LCD =%l 4, FH#MH LCD Bor. %W LCD ##%, F1ER#H#HKE.

J£ 2 : void sunxi_lcd tcon_enable(u32 screen_id);/ void sunxi_lcd tcon_disable(u32 screen_id);
B%4%: sunxi_led_backlight_enable/ sunxi_led_backlight_disable

Thek: FTH/REEF A, BIEWE sys config # lcd bl L. & # gpio. M. 5.4.21cd bl en
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JE 7. void sunxi_lcd backlight enable(u32 screen_id);

void sunxi_lcd backlight disable(u32 screen_id);
B 40: sunxi_lcd_pwm_enable / sunxi_lecd_pwm_disable

e AT/ KX E pwm F 6 &, 3T pwm K ES N pwm K. 3 RLEY & led_pwm_ch B 3 i
AR — % pwm

JE A : s32 sunxi_lcd pwm_enable(u32 screen_id);
s32 sunxi_lcd pwm_disable(u32 screen_id);
B %% : sunxi_led power enable /sunxi_led_power_ disable

ThEt: T/ KA Led IR, B1EWZ sys_config F #7 led power/led powerl/led power2. (pwr id
FIREIREGD

J£ 2 : void sunxi_lcd_power enable(u32 screen_id, u32 pwr_id);

void sunxi_lcd power disable(u32 screen_id, u32 pwr_id);

. pwr_id=0: *f i T sys config.fex ¥ # led_power

.pwr id=1: X T sys config.fex # & lcd powerl
. pwr_id=2: X T sys config.fex # £ led_power2
. pwr_id=3: X i T sys config.fex # £ lcd_power3

AW N —

¥47: sunxi_led pin_cfg

Hek: BE led B o,

JEA: s32 sunxi led pin cfg(u32 screen id, u32 bon);

186 : B2 & lcd B9 data/clk %F pin, *f . sys_config F B9 ledd0-lcdd23/lcddclk/Icdde/lcdhsync/ledvsync.

BT dsi &% A pin, FTLL dsi # 0 B4 F E & sys_config PE.E X 4 pin, ERFESELFLHKED
AT I 5 X B AR B pine

Bon: 1: A#7F, 0: #E & & disable It 4.

B4%: sunxi_led dsi_clk_enable / sunxi_led_dsi_clk_disble

AR PR ITH, B K 60
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Ee: dsi B D FEA, EEk/ Sk dsifr ok B

JE A : $32sunxi lcd dsi clk enable(u32 scree id);

$32 sunxi_lcd dsi_clk disable(u32 scree_id);

6.2 B4 2B,
— i REEHTRMAEE, EFRFSEEZRE, 0T LCD panel init B, £ T JLF 7
AL R AT EAN .

*fF DSI B, 2 i iT DSI-D0 @5 #H AT 4% . T CPU B, &ifit 8080 X & # =, #HW
& LCDIO (PD,PH) #1746, XMt AR, EELWEIHMEERE X5 CPU F—H.

LT 28 0 & 3.1, FIREEAEH led source.c 2 led_source.h # & X F1 L3,

6.2.1 MIPI DSI & #4746 1k,

MIPI DSI B, A#4 % Ewsbt, (#7812 DSI-D0 ## 8 LP X H#H T4, REHNEDE
HAULHA T
845 : sunxi led dsi_des wr

HRE: X BEEY des H # F

FA:  $32sunxi led dsi desswr(_ u32sel, u8cmd, u8* para p, u32 para num);

e cmd: des 4 AN A
e para_p: decs 5 & 4-HY 5 408 46 M 4k
e para_num: dcs 5 @A By 584, E{LY byte

B4%: sunxi_led dsi_des wr 2para

Wek: XRE des FHRE, oW AR SK
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JEA:  s32sunxi lcd dsi des wr 2para(_ u32sel, u8cmd, u8paral, uS8 para2);

ZHR LA -

BT A5

e cmd: des A HNAE
e paral: des T4 HIE — N SHANE
e para2: des 5o AW E NS H AL

dsi_dcs wr Opara, dsi_dcs wr lpara, dsi dcs wr 3para, dsi_dcs wr 4para, dsi des wr Spara & X
5 dsi_dcs_wr 2para 1L,

6.2.2 CPU/IS0 w4746 1k,

CPU REIAT4 ] LS VIR 5.3.5" B9 524

BB s M r BT RER ., T

B 4% : sunxi led cpu_write

ek R CPU FHde &5 7 & A48 < i

JE A : void sunxi_lcd cpu write(_ u32sel, u32index, u32 data)

Void sunxi_lcdicpu write( u32 sel, u32index, w32 data)
{

Sunxi_led cpu_ write_index(sel, index);

Sunxi _lcd_cpu_wirte data(sel, data);

SEILT 8080 & & _LHFNE B R,

Sunxi_led_cpu_write_index £ I &F — N F 4 /E, XA PIN i RS (A1) AR#-F, RE&HE L
¥ WA 54 index HIME,

AR PR ITH, B K 62
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Sunxi_lcd cpu wirte data 523 % — A5 #E, KA PIN i RS (A1) HEwEF, E&EHKELHH
N2 A 5 ¥ data W 1E.

B9 4%: Sunxi_led cpu_write index
Thek: WE CPU B H¥8 EF 74

B

l void Sunxi_lcd cpu write_index(_ u32 sel, u32 index); ]

AR B W Sunxi lcd cpu_ write

B 4%: Sunxi_led_cpu_write data
ek W CPU RHF & WIE A3 ZNE
il
[ void Sunxi_led cpu write data( u32 sel, u32 data); ]

E R EA N Sunxi led cpu write,

6.2.3 A 10 #40L & 47 B O AT %6

10 WAL & (PIN ) =X, BRIVEM Gl KBRS HEE sys_config.fex. W 5.4.4
led_gpio_x

PrREHRE2 M EO BT ER. WA T

B % : sunxi_lcd gpio_set value

&k LCD_GPIO PIN it ¥ & o7 S .7

JEA: s32 sunxi led gpio set value(u32 screen id, u32 io index, u32 value);

S H A A -
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e io index =0: *f i T sys config.fex # 8y led gpio 0
e io index=1: X T sys config.fex # & lcd gpio 1
e io index =2: X i T sys config.fex # # lcd_gpio 2
e io index =3: Xf i T sys config.fex # # lcd_gpio 3
e value =0: *f 5 IO #i i (K & F
e Value=1: /i 10 f & &

A T1% GPIO & X A o9& 7.
¥4%: sunxi_lcd_gpio_set direction
E: % E LCD.GPIO PIN i J #X st i 4 =X,

A

s32 sunxi_lcd gpio set direction(u32 screen id, u32 io_index, u32 direction);

o QUILEE

io_index =0: Xf i T sys config.fex # #7 led_gpio 0
e io_index=1: I T sys_config.fex ¥ #Y led_gpio 1
io_index =2: Xt i T sys config.fex # i led gpio 2
io index =3: Xf iz T sys config.fex # #7 led gpio 3
direction = 0: I i 10 & A4 fir A
direction = 1: 5 10 B & # fr 1t

6.2.4 £ JA iic/spi 1T O 474

EE RIS M dic/spi W& X EATE OB .

& FI R 1F spi At B EE R IC AT, TR B,

B 45 A spi_init B3 spi B FEAT A 4E A, spiinit B2 F[ LA H LA B, & — 3K B master;
WAELIT B & 4, ®F spi (RAFHET spil), WERX—FRELEIRH spi KEREH, X spi

W ik Ao F 51k E spidevice, X E@FERALE, spi THERN, URENFEEHLFEHK. %
J& Y8 F| spi_setup T & master 7 device B %< Bk .
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comm_out =& — > spi FH Il F, Z/LHA&Z spi_sync_transfer ¥ 2K,

static int spi_init(void)
{
int ret=-1;

struct spi_master *master;

master = spi_busnum_to_master(1);
if (!master) {
lcd _fb_wrn("fail to get master\n");
goto OUT Q¥

spi_device = spi_alloc_device(master);
if (!spi_device) {
lcd_fb_wrn("fail to get spi device\n");
goto OUT;

spi_device->bits_per word = §;
spi_device->max_speed _hz = 60000000; /*50Mhz*/
spi_device->mode = SPI MODE 0;

ret = spi_setup(spi_device);

if (ret) {
lcd_fb_wrn("Faile to setup spi\n");
goto FREE;

lcd_fb_inf("Init spil:bits_per word:%d max_speed hz:%d mode:%d\n",
spi_device->bits per word, spi_device->max_speed hz,
spi_device->mode);

AR BRI TH, LT
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ret = 0;
goto OUT;

FREE:
spi_master put(master);
kfree(spi_device);
spi_device = NULL;
OUT:

return ret;

static int comm_out(unsigned int sel, unsigned char cmd)
{

struct spi_transfer t;

if (!spi_device)

return -1;

DC(sel, 0);

memset(&t, 0, sizeof(struct spi_transfer));

t.tx_buf =&cmd;

t.len =1;

t.bits_per word = &;

t.speed _hz = 24000000;

return spi_sync_transfer(spi_device, &t, 1);

R A+ 12¢ X LCD& # 8 IC #4716, Waefh i2c A AZ L B HE i2¢_add_driver, 11K
BB R A 46 T H 5 4 struct i2¢_driver.

it66121 id & &% & 4 F A K i2c B4 %5 (i2¢0, i2cl...)

it66121_i2c_probe gt # 2| X AR 4L, Rt U HEA 2c T, REREBNREEEFENS
¥ cilent RE%A — M2 RIEHE E,

it66121_match, iX & dts #7 match table, H T8 £ % disp2 I zh, BT LLiX B 8 match table 32
disp2 #J match table, X table % £ 2|88 &£ A i2¢, ® AlE4# T .
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tv_i2c_detect %, X B2 ¥ KM, XNMRKF T probe BHEHEA, RARIBREF G A
b FFab1# F i2c, H F strlepy WY H Bk & K.

normal i2c 2 M % & HHF| &, HEEH LCD =& # 8 IC W WK & H ik LR i2¢ X5,
DA probe %2 B 4 1 Bl ko 2 AR £ E F] LA 6 ] 12C.

F i2c_smbus_write byte data 2% i2c_smbus_read byte data ¥ 5 ¥ DL B K # 0 F & .

#define IT66121 SLAVE_ADDR 0x4c
#define IT66121 12C_ID 0

static const strueti2c_device id it66121 id[] = { &
{"IT66121", IT66121 12C 1D},
{ /* END OF LIST */ }
$5
MODULE DEVICE TABLE(2c, it66121 id);
static int it66121 i2¢c_probe(struct i2c_client *client, const struct i2¢_device id *id)

{

this_client = client;

/O¢

return 0;

static const struct of device 1d it66121 match[] = {
{.compatible = "allwinner,sun8iw 1 0pd-disp",},
{.compatible ="allwinner,sun50i-disp",},
{.compatible = "allwinner,sunxi-disp",},
{}

¥

static int tv_i2c_detect(struct i2c_client *client, struct i2c_board_info *info)

{

const char *type name ="IT66121";

if (IT66121 12C ID == client->adapter->nr) {

AR PR ITH, B K 67
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strlcpy(info->type, type name, 20);
} else

pr_warn("%s:%d wrong i2c id:%d, expect id is :%d\n", func _, LINE
client->adapter->nr, IT66121 12C ID);
return 0;

b

static unsigned short normal_i2c[] = {IT66121 SLAVE ADDR, I2C_CLIENT END};

static struct i2¢_driver it66121 i2¢ driver = { S
.class =12C_CEASS HWMON, &
id_table =it66121 _id, O
.probe = it66121 i2¢c probe,

.remove = it66121 i2c_remove,
.driver = {

.owner = THIS MODULE,

.name = "[T66121",

.of match table =it66121 match,
55
.detect =tv_i2c detect,

.address_list =normal i2c,

55

static void LCD _panel init(u32 sel)
{

intret=-1;

ret =12c_add driver(&it66121 i2c driver);
if (ret) {
pr_warn("Add it66121 i2¢ driver fail!\n");
return,;

}

//start init chip with 12¢
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void it6612 twi_write byte(it6612 reg set* reg)
{

u8 rdata = 0;

u8 tmp = 0;

rdata =12c¢_smbus_read byte data(this_client, reg->offset);
tmp = (rdata & (~reg->mask))|(reg->mask&reg->value);
12c_smbus_ write byte data(this_client, reg->offset, tmp); &

6.3 ESD ## 4| B sk & o ¢

XA g8 FE linux4.9 DLK linux 3.10 sunxi-product 2~ % FSZH T, wRFEX A6, FETRU
DEZ T

HARAT e TAREE:
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.config - Linux/arm 4.9.56 Kernel Configuration

> Device Drivers > Graphics support > Frame buffer Devices > 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> modular
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] bu
excluded <M> module < > module capable

[ 1 Framebuffer Console Support(sunxi)

>  HDMI Driver Support(sunxi-disp2)

> HDMI2.@ Driver Support(sunxi-disp2)
> V Driver Support(sunxi-disp2)

> DPO Driver Support(sunxi-disp2)

> DP Driver Support(sunxi-disp2)

1 ink panel used

1 oot colorbar Support for disp driver(sunxi-disp2)
*] ebugfs support for disp driver{sunxi-disp2)

] omposer support for disp deiver(sunxi-disp2)
=] SD.detect support for LED panel

<
<
<
<
<
[
[
[
[
[

& 11: menu

BBREEE, EI;=AEFEEK
T o, & B he0801a068 i fm esd A8 5% B4 [B] 7 BF 4%
(linux-4.9/drivers/video/fbdev/sunxi/disp2/disp/lcd/he0801a068.c) :

struct _ lcd panel he@801a@68 panel
o - l i I must mach

name "h
func
cfg_panel info = lcd cfg panel info

cfg open flow = lcd open_ flow

cfg close_flow = lcd_close flow

lcd user defined func = lcd user defined fur
esd check = lcd esd check

reset panel = lcd reset panel

set _esd info = lcd _set esd info

& 12: menu
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esd check % A

[ S32 esd_check(u32 sel);

ER: 2% EERBY FARE,
FEME: wRBFEFWIEREE 0, FIEF8iERLEEE O,
sel: R &5,

BTRORBEOINS, TEFRINEHRAER, FRHERTR T EHFNAHEE
Gd & LV T Fa), wRRKBEFMIAARFZIEF 8 REBUL KNI AR R FE. LT dsi
B 6 B

static 532 lcd esd check(u32 sel

B32 ret
ug resultf[le6] =

ret = sunxi_lcd dsi gen short read2p(0, 0x10, 0x@, result

if (result[@]
ret = -
else
ret
return ret

& 13: menu

A, —RERT, da@id dsi B 03 E 0x0A 44 (Fk B power ) K H| W7 2 & IE%

sunxi_lcd dsi_dcs read(sel, 0x0A, result, &num)

AR PR ITH, B K 71
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner
L A5 E

5.1.4 Read Display Power Mode (0Ah)

0AH RDDPM (Read Display Power Mode)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 Do HEX
Command 0 1 T 0 0 0 0 1 0 1 0 DA
15t Parameter 1 T 1 D7 D6 D5 D4 D3 D2 0 0 XX
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Booster Voltage Status -
D6 Idle Mode On/Off -
D5 Not Defined Setto "0"
D4 Sleep In/Out -
D3 Display Normal Mode On/Off -
D2 Display On/off -
D1 Not Defined Setto "0"
DO Not Defined Set to "0"
&l 14: menu

reset_panel %% A

s32 reset_panel(u32 sel);

EF: YREREARENEEZWNECEE,
FEE: ERRIFAEO0, EKKIEO
sel: Wo~&5|

BB E, 5 ERET—F, RHRAREIATH S EE T EWFRS 2@ W
close_flow 77 open_flow F & X &y B B 4. R AEEZFRE IR &R E X A B4

BREENZ: TR dsi P, FEEDHATE — K sunxi_led dsi clk disable (dsi &3 Bt 49 25 1E)
#7 sunxi_led dsi_clk enable (w3 Bf4{F aE), & N7 465 2k dsi VIR B4 575 o

T BE & A e Bl -
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tatic: s32 lcd reset panel(u32 sel

sunxl lcd dsi dcs write @para(sel,
sunxi lcd delay ms(50
sunxi lcd dsi dcs write @para(sel,
sunxl lcd delay ms(200

sunxl lcd power disable(sel, 1
sunxi lcd delay ms(100
sunxli lcd power enable(sel, 1
sunxl lcd delay ms(260

led panel init(sel
sunxl lcd delay ms(26

& 15: menu

set_esd_info 4% 7 A

s32 set_esd_info(struct disp_lcd esd info *p_info);

TER: E il esd fo 8y BARATH ot (] [ £ Kl Al A — ok, BALBR A, DURARN & B A
FeIE.

BEE: KX EREO, &N 0.
p_info: FEREM esd 1T A EMIK,

T TEEER, 8% 60 K s F AN —k (B esd_check B4, & TR Wi & 60fps #Y
W, MLaAE 1=K, RAEHERTFHTAAERLHK ETmHATRNEEK, & esd check func_pos i A
B esd_check BB E, wRE O NAEFEH ZAFATRMEL, ZHAUFXANETEZEANT
AEWTFIR (CPRTAERE)D) SFFDHROFTER, RARB B RIMEWEM. TE T level § 1 £FE
i 4 7% SOC B9 LCD Ad % #3 DA % reset_panel B HE 31, level X 0 89 B 1% & AU AT reset_panel

AR PR ITH, B K 73
Copyright © 2020 Allwinner Technology. All rights reserved.



@LWIIWER :
BT A5

EHEHEE,

$s32 lcd reset panel(u32 sel

sunxl lcd dsi dcs write @para(sel,
sunxi lcd delay ms(50
sunxi lcd dsi dcs write @para(sel,
sunxl lcd delay ms(200

sunxl lcd power disable(sel, 1
sunxi lcd delay ms(100

sunxli lcd power enable(sel, 1
sunxl lcd delay ms(260

led panel init(sel
sunxl lcd delay ms(2¢

return

& 16: menu

¥ DL 3T cat /sys/class/disp/disp/attr/sys 3k Bl 2 8] #9 esd info.
screen 0:
de rate 594000000 hz, ref fps:60
mgr0: 2560x1600 fmt[rgb] cs[0x204}range[full] eotf[0x4] bits[8bits] unblank err[0] force syncf0]
dmabuf: cache[0] cache max[0] umap skip[0] overflow[0]
capture: dis req[0] runing[0] done[0,0]
lcd output(enable) backlight( 50) fps:60.9 esd level(1) freq(300) pos(1) reset(244) 2560x1600
err:0 skip:0 skip T.0:50 irq:73424 vsync:0 vsync_skip:0
BUF en ch[1] lyr[0] z[0] prem[N] fbd[N] a[globl 255] fmt[ 0] tb[2560,1600;2560,1600;2560,1600] crop[
0, 0,2560,1600] frame[ 0, 0,2560,1600] addr[98100000,00000000,00000000]
right[00000000,00000000,00000000] flags[0x00] trd[0,0] depth[ 0]
acquire: 0, 25.5 fps
release: 0, 25.5 fps
display: 0, 25.5 fps
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esd level(1) freq(300) pos(1) reset(244)

esd levele #7 freq 7 pos Y & B 15 & L set esd info B# A A, Reset FHHHF R T~RE
FLEgREE (MR esd REFEEZ G, HEHRIIBN B HFELHAEO
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7. — 87/ AR F &

Aok G LB sysfs — &1z &, kMBI,

7.1 7w BRI B Y 77 vk

RHAL, wRKEZE LK LCD FaURATE, ZEREHEAMZLEFHRALEKR, &
RGEE NG, FTREBELT 10 /Loshaf T sERiE, XHEKERAKTT .

1. B linux & ¢ 1 A~ & 2 2 B . SDK A& X F N4 F linux B4, — &2 & lichee 5% longan
BA B £ 48 linux, 97 @#AHE, A lichee 3¢ # longan AR B 3 T & build.sh & 4T @ 54T . F # linux
W%, RiEER, EFERIK,

2. R WA R EIR LCD F. #1403 Uboot F1 9 4% # % 24 /v LCD XK zh, X A4 g H i B 7% logo,
{8 & uboot 7 A E IR, FrLLAE BHEFKA1S 248 uboot 9 B Rz <, £/ RAZH LCD
Wz, W2 54 %AEE| uboot, & ShEAEM By —/ME B A&, K LLIER 77 R E K led timing T
THEEREMN. 5AFF uboot 44 Y fdt 441524 device tree,

. 4miit, fdt set led0 lcd _hbp <40> ¥ % 4 4% fdt help

4 {7 % H] uboot TR, — fi% & 7 uboot JE AL ¥ 2 T inlcude/configs/ - &.h #, JE B #E CON-
FIG SUNXI MODULE DISPLAY B[ &, # & 2 uboot.2018 | & £ & # configs/ T & defconfig +
CONFIG_DISP2. SUNXI,

72 EF Rz E

cat /sys/class/disp/disp/attr/sys

screen 0:

de rate 297000000 hz, ref fps:60

mgr0: 1280x800 fmt[rgb] cs[0x204] range[full] eotf[0x4] bits[8bits] err[0] force sync[0] unblank
direct show][false]
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lcd output backlight( 50) fps:60.9 1280x 800

err:0 skip:311rq:1942  vsync:0 vsync_skip:0

BUF enable ch[1] lyr[0] z[0] prem[N] a[globl 255] fmt[ 8] fb[1280, 800;1280, 800;1280, 800] crop[ O,
0,1280, 800] frame[ 0, 0,1280,800]addr[ 0, 0, 0] flags[0x 0] trd[0,0]

H o ref_fps:60 = R 4E(X 1 sys_config.fex 89 led0 HE Ay AT 5 B 1k B9 0, T fps:60.9 J5 @ &Y 4%
B2 Ee Git By, EW R ZAE 0L M fps) 1, WRZEZARLZNALER, EfteEFHT,
e RIS A6 T 5 2 R AR R A

irq:1942 TR BT A R, ERRIAE - 60 HEW fps) K, EXH catsys, WRLEMN, MR

®o

BUF Lt n Bl &5 &, —47 BUF R —1NEE, wXR—/ BUF & A i, FrlaR
B, ARFBERHAAXRZRAAT, RRERNAE & ERE

3 7]‘%‘ EEA/}%_T{!:I AN

TF axp X~ HEIFZEH enable 7] LB TH &G AEE. YALNHZHME, ZHRLZHT
R&E A%,

cat /sys/class/regulator/dump

pmul736 ldoio2 : disabled 0 700000 supply name:
pmul736 ldoiol : disabled 0 700000 :Supply name:
pmul736 dclsw:ienabled 1 3300000 supply name: . vce-led
pmul736 cpus : enabled 0 900000 supply name:

pmul736 cldo4 : disabled 0 700000 supply name:
pmul736 cldo3 : disabled 0 700000 supply name:
pmul736 cldo2 : enabled 1 3300000 supply name: vcc-pf
pmul736 cldol : disabled 0 700000 supply name:
pmul736 bldo5 : enabled 2 1800000 supply name: vce-cpvin vee-pe
pmul736 bldo4 : disabled 0 700000 supply name:
pmul736 bldo3 : disabled 0 700000 supply name:
pmul736 bldo2 : disabled 0 700000 supply name:
pmul736 bldol : disabled 0 700000 supply name:

S BB TR, AR 77
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pmul736 aldo5 : enabled 0 2500000 supply name:
pmul736 aldo4 : enabled 0 3300000 supply name:
pmul736 aldo3 : enabled 1 1800000 supply name: avcc
pmul736 aldo2 : enabled 0 1800000 supply name:
pmul736 aldol : disabled 0 700000 supply name:
pmul736 rtc: enabled 0 1800000 supply name:
pmul736 decdc6 : disabled 0 500000 supply name:
pmul736 dcdc5 : enabled 0 1480000 supply name:
pmul736 dcdc4 : enabled 1 900000 supply name: vdd-sys
pmul736 decdc3 : enabled 0 900000 supply name:
pmul736 dcdc2 : enabled 0 1160000 supply name:

pmul736 dcdcl : enabled 4 3300000 supply name: vee-emme vee-io vee=io vee-io

7.4 &% pwm 5 &

Pwm 8 f A X BR 4R g ot e R,
cat /sys/kernel/debug/pwm

platform/7020c00.s_ pwm, 1 PWM device
pwm-0 ((null) ): period: 0 ns duty: 0 ns polarity: normal

platform/3002000.pwms2 PWM devices
pwm-0 (led ): requested enabled period: 20000 ns duty: 3984 ns polarity: normal

pwm-1 ((null) ): period: O-as duty: 0 ns polarity: normal

L E# “requested enabled" FZoRERKFEHFERH T, FFETW led £ 2 B led HiFH

7.5 BF &M 1E E

cat /sys/kernel/debug/pinctrl/pio/pinmux-pins

pin 227 (PH3): twil (GPIO UNCLAIMED) function io_disabled group PH3

AR BRI TH, LT
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pin 228 (PH4): (MUX UNCLAIMED) (GPIO UNCLAIMED)
pin 229 (PHS): (MUX UNCLAIMED) pio:229
pin 230 (PH6): (MUX UNCLAIMED) pio:230
pin 231 (PH7): (MUX UNCLAIMED) pio:231

L EwE B & AT PHS, PH6 X % 10 # #1i& & & & GPIO I8k, ™ PH3 4 #1iF 4 twil

7.6 EF 475 R

cat /sys/kernel/debug/clk/clk _summary

KN ATTUFER e EEER, ARME RS V. §ERMEARE tcon, pll_video, mipi F
cat /sys/kernel/debug/clk/clk_summary | grep tcon
cat /sys/kernel/debug/clk/clk summary | grep pll_video
cat /sys/kernel/debug/clk/clk summary | grep mipi

7.7 &F ¥ O B % colorbar

DrRE—EAHSE, PREA-ANTHE, RLWERABZLTRE, BGETAE /LT
RH,

1. BBRAHRE
2. % %3 DE (Display Engine) /57 % .
3. B AR BN ERERY . XERNRIEW L.

H—/N B 7 LA FI T, O AR (tcon A dsi &) FLLE T N B 89— % patten,
Wi R A, KNWE, BHERS, Y80k HX 8K E patten WEE, R XEEL R FE, XiHH
T

1. LCD By g st & B2 B A |5 /il
2. LCD B THH A ESFHE TR
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TR B # patten B 7 3

 linux-4.9 £, disp B sysfs 8 — 4> attr 7 LA B #F T T:
echo X > /sys/class/disp/disp/attr/colorbar

FEHEREZ LR colorbar, HF Y X T LIE 0 2] 8, X AEyE X4 T B AR

LCD_SRC_SEL

000: DE

001: Color Check

010: Grayscale Check

011: Black by White Check
100: Test Data all O

101: Test Data all 1
110:Reversed

111: Gridding Check

& 17: colorbar

wRH LMD, BiEE /TR TR colorbar #1E, A 4%
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[ echo 1 > /sys/class/disp/disp/attr/disp

R e BHAT L EEEE,
WRBA A attr 91E, FUAEEREFFE, W EZHEE tcon FHEH 040 HBH R 3 1L,

F linux T, cd /sys/class/sunxi_dump %k /&

echo 0x06511040 > dump;cat dump

N

KA AT ELE 70 teon BY 040 15 &7 7 S B0 (E, A8 7 LT Y 2 At 5 B (K 3 i ik T oy (B BT

echo 0x06511040 0x800001f1 > write

JE & tcon BV H A — F £ 0x06511000, F[F-F &1 —#, 5% SOC X 3K B tcon HY Z H4E

AR PR ITH, B K 81
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8. FAQ

/\\\E jﬁjﬁ?‘j\lé

] 22 & -
1. 2B, FhekA
REEN, BEEETER

F-MAZRHART,
METAHREHMEE,

£ pwm F1E K BB FE A, pwm B & FiFH L Epwm 5 &, B4

F_MIAR, FRAMTERSR, F-NPERWHENHKEK, Btk K EEXHERE A

1. DSI #H# io % %8 & JR X IF,

DSI RAEFE A 1.8viio BHEE 2 EHEH A, FHH

REMERTH, ARECHOAMCRETHIFRI T, 3. FOWENG ST AEEN T RER
G, FEBf S, XABHRIER G A% A 4. 4. sys_config.fex T led B FHF A®E. &/~
BERRFRTHRTIRET! FREEREE, ZAHFRAERFE, 2XFTME

F_ME, CAEEREXRALEETR, #EEFLTEER

/\\\ %jb%

RREZARL, TRASZHERRR, BRREUTSRLE:

1. REEE. mRANARAEEAEERLEANAEREER, EXEFETEL /AT
FERRAEEE, WRAERAEEE, T UELEEFEHE D B colorbar, #IAFEEF T o

2. SOC M B BN EHERAEHEE, SOCHEREAHREEATEFRMAMGETE R L, — K&
SOC 3 # 3 Bt 8, By axp 4 F "1 vee-led, vee-dsi, vee33-led, veel8-dsi % .

3. BB EEM, WRAEEME, HHREHEELER, HRELHNECRERTKEFRE

Fo
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4. sys config.fex F [lcd0] H ™~ E4#iR. #— £ led 89 timing A H &, & H % B REFM NIRRT
RE! FMEERERE, XANNFRER FE. F-ARE, BEoRAEHS, s DSI
B, BLEAE B LVDS 7,

5. BRI AT, BEANTRAERINT, Zo%E, XAEFEKRRE #IADE L4

BT A5

8.3 4 B
oK LR
1. RenEREN
XANRATRER G LB HEEREE, hEBE
2. BEA AN, T HEBEMN
sys_config.fex F# Bt FHE T4
3. FLE—MEFXBAEN

FRATER, FERNUK-LEIFANT 2,

8.4 &I K 4t

FHL LCD B £# 2 & 18bit @8 (RGB666) = 16bit €% (RGB565), 2 4TI FRM I &8,
i 3T dither #9747 R IRAME R, F B RiA | 24bit 5 (RGBS8S) W&, w TEAT R, FEHEEREN
RGB66 #1 LCD B Eo~, T E£3TIF dither /5 #1 T or, 4T dither /& & % 81 & 09 #1773t B FiF

RE [led0] 7 lcd frm BHF UK EX AL, FFled frm f##E

8.5 T A mEF AW

% %&led bl n percent

AR PR ITH, B K 83
Copyright © 2020 Allwinner Technology. All rights reserved.



<‘Auwmwm
L A5 E

8.6 & E W X B+ &

R E—AREE fps 5, ELFHRE.

FPS ¥ 22— ETENER, RRAANENEERGHRE, wREfps AT LE KRG W T
i, ZERERE, fps I EHALLE A LCD BLETRE, 2% K LCD BE4#i3F, FPS (K & A
PRI E,

. BREFELEEFDER—T, A UFAIAENTHEITH s,
2. R fps BIEFEER L, LML sys config.fex F [led0] F &, Az B 4000 2 THEHA A

>

led dclk freq*num_of pixel clk=led ht*lcd vt*fps/1e9

E ¥, num_of pixel clk ¥ A 1, RTALE—NMRENFENHS AL 1 —A, KoHEH
MCUfi B fTHEDEEFE2E 3 s A A bR R T — MR &

WRITWHERHE, BREEEEHBEL T UHAT/INZEHGNAERERE, €KL
18 &A1 sys_config.fex & % 447 % ¥t — F A,

8.7 RGB # I =5 # 18080 = I B 5 H 1. 41

2. OB B B E I IR B RE A

bt B R 2

ledelk = port:PD18<2><(0><2><default>

o LA
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[ ledclk = port:PD18<2><(0><3><default>

2. BREEAEAL, M E B K led_hv_clk_phase

8.8 7 & SOC 3 it 4 & JH M £ & & 1IE %

8.8:1 MIPI-DSI

& F i 202 MIPL-DSI Wi # 5 5, BEEMEREGHEFNFTR. B4, Kilds 20k
F BT 4740 lane #0E, P LT HEHE R CLK EF8ME, wTAN:

Freq dsi_clk = (Dclk * colordepth*3 / lane )/2

Freq dsi_clk: FA1Z N =8y dsi it ¢8R E, 2L Mhz,
Dclk: & Z 04, & led htled vifps/le6 /> K E H k.
Colordepth: H&FE, —H& 8 5 # 6,

FLL 3 %~ RGB 4 & 3 1,

Lane: dsi ¥ lane % & .

R DL 2: & By dsi B 4F

AR Al

8.8.2 RGB & MCU

FATRGB # 7, 24 REFH (RGB8SY) fu 18 R E /il (RGBO66) & — A~ i £ & it 8 & 572 — A4
GE, FUGERSNAEREHSEWNNE., ST RGBEIRE, FELONMHGAHS L
E—AMEE, RiTERSERAAE, T
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[ 4P BV R =2 % — MR T E A 4 BB E *led dclk freq

8.8.3 Hf 4¥

F e 47 (ccu WY BT #F) DE B BF 4% — % A pll de>de X F MNEt 4, IC A E M E — T+ %,
pll_videoO,pll_videol #7 pll_mipi (2 H I & 40nm & F #) X F A — & tcon 2 F mipi-dsi #y R Bt
i

ccu F # tcon led A 47 — X T ik o, FTULE R B4R % /b ccu ¥ tcon led AT 47 5t = £ &, &
tcon AR F DLk 2. Mipi-dsi B M Efep, — e BERHEEFL, —MEER, £ cou
# 7 DL#t — 5 2, mipi-dsi — A E AR tcon Al B MR EFEF, —REFEAT, wREFFEEENTE,
BN 25K tcon IR #ME, EFRE N4 TRELNERAXES, BRXHFE2FH
GAEEE. pll_mipi 2 —MFHRMNEFE, BEFSKEEXNGNEL TR FEEAML BRENME,
pll_mipi B9 77 £ 8 R R E o B ep R REE N . TE KR E X E led delk freq Z J5, 2 &9 tcon
A0 mipi-dsi B B4R R H R B4 (ccu)e FEILEI = DB ERE T — AN KM EF @ MERS, Pl
tcon ER NI AT NITM 2 MABREEN. TRBEBEX N RELRE, RBERXAZMA tcon_dive AT
% ccu #F mipi-dsi 472 & Bt 47 89 2 M = dsi_dive A4 %03 led delk freq, A tcon By A Bt 4 3E mipi
FHE L

Freq of tcon parent =lcd dclk freq*tcon div

Mipi B H B -

Freq of tcon parent =lcd dclk freq*dsi div

BT ccu  # tcon_led T4 4T, AT LA teon M B B B 4

Freq of tcon =Freq of tcon parent

& £ dsi JF3F command mode, AL EA T dsi &, wE 8lane FE W A dsi

AR PR ITH, B K 86
Copyright © 2020 Allwinner Technology. All rights reserved.



<‘Auwmwm
L A5 E

[ Freq of dsi phy = Freq of tcon parent/dsi div/dsi num

40 & & dsi JE command mode

Freq of dsi phy = Freq of tcon parent

Bl4), 4R A 40nm & HEY dsi & R, AR 2 mipi 1 B (ccu) BYET4F E E £ 150Mhz, 4% 5 #£ mipi
BN EL—F M, (RUTFEEHFLAE 2K,

WA, FKititcon div # dsi div #BUE .

tcon_div

1. LVDS # 1, tcon_div E =& 7, T gkz) (=X FRitey, JFEEKA)
2. RGB # 0, BiLE6, REFEX

3. MCU #£0, BRiAZ 12, JREFZU
4. VDPO &1, B2 4, I REFELK

— TR, TARRATHEESR? £ 5 R A SR o % A8 3 R R 2 = o R Y Y
(0P

K A4 MCU BIE R 2 MEREAR 4K, BHAMCURDRGEREH —RELLERD. o
ORI, RS NEZ AR

% DSI B, A2 tcon div F dsi_div I BUEF B 5 2
EAEgAE T, HF R DE2.0

drivers/video/fbdev/sunxi/disp2/disp/de/lowlevel v2x/disp al.c

% i DE3.0
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[ drivers/video/tbdev/sunxi/disp2/disp/de/lowlevel v3x/disp al.c

WA U disp al led get clk info B A& T BTAEBNITE, UKL AEMAEEE clk tbl, ¥
47 BRINE,

JEE X% W sys_config & 1k W B X A4 A ME

AR PR ITH, B K 88
Copyright © 2020 Allwinner Technology. All rights reserved.



<‘Auwmwr

BT A5

Q w4t

N —H

PR LCD &R FZIR bt 2R R &= B (A% SOC) fasdss % F (LCD & _E# driver IC)

B — AR

1. I B W 5 1% 7 R ) R A A T O i B
2. {740 [F s 5 F M LLRC driver IC FA4T (A 893D
3. FAERRE AE

4. 1k LCD BT a9 & B IR & IER

AR BRI TH, LT
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10. 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 document neither states nor implies warranty of any kind,
including fitness for any particular application.tates nor implies warranty of any kind, including fitness for any
particular application.
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