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1.1 3CHEfETT

7T48 Sunxi F & L Display WapiRIRH—RER T EZRBIHED, AFAXSEREHRESE,

1.2 Bi5i%E

e Display I¥chH & A G /4P AR
e Display #RBIN AR ERE

1.3 iEAEE

N\

* -1 SR~ @m

L EATTE:S IRTSEH ERTE
Linux-4.9/Linux-5.4 "lichee/{KERNEI_VER}/driver/video/fbdev/sunxi/disp2/*
Linux-5.4-ansc bsp/drivers/video/sunxi/disp2/*

Linux-5.10 Sz £ bsp/dfivers/video/sunxi/disp2/*

1.4 AXARENA

1.4.1 WEHRIE

& 1-2: EHARIE

ANiE Rz

de display engine, £7R51%, AFRKMANSERHITEM. BE. BHEFLIENEHZEIR
tcon timing controller, BIFITHISE, AFREI de BIBES, HREZRRANMITHIESHE
channel — 1M EBEEE, EaETERXEST, AIUERMEET (HE414) SAEENER
layer — P EEAESTT, JUE—KEAEG, BRIFNEGIERD video # ui KH
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capture  BRF, 1§ de WAL RERI A

alpha FERE, ERERREXNNEGRIERE

transform E&TH#R, NTH. EHESE

overlay EGEN, ZINFEEREGSEM—ENRRE. zFANREENRE, =8z aEE
blending BE&RE, # alpha LhiEE&Z S K —EAME

enhance  Efi%5a, & HNMMERGIHIELIATINEEGARNIZR S E

1.4.2 BHFRIE

& 1-3: EARIE

Ri& fRRR

fb migg s (framebuffer) |, Linux ARRIEERHEMN—NED, IEEFHMREHN—FNEE
al WMRE, RehPEERERGHREET I SEENRERE

lowlevel KR, BER(FEGSESHNNRERE
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IRIRTT4R

Sunxi & £ Display IRz, NEKEEHHITHR, MAFPRHE—WED, XREHEENIZEE
TEHE, Display Eoh@—1NFr1&E, TE@H file_operations I#HiZO5 AR SEE, 188
TRA” /dev/disp “, RABRIHERRIRER fb 425, XMEEBE, ARWAILUARA fb 1E5REO
RETER, ®ETRA “/dev/fb0”

interfaces

m Display device

Y e
\
e

layers

2-1: IRBRHEE

EREERMET:

BhRE—LERKERARH buf (layers) , #&iE index 5B HHNEEBAMBE T——3IN, 3E
WIRHREERZE, RIBLEESHBIIRLIE, Fla0: &0 (overlay) « 485 (scaler) . B
& (blending) . BAFMMEFRANES, EANRFEHIZE (Tcon) , FEMNNNE, ARXED
#0O (interfaces) , RIBARMNERVIBHIE, REXAEREEETRE R,
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2.2 RRIRNS AR EEIRE

Application
|
i i
dev/fh* dev/disp :
Ser space
Icc—_l """"""""""""""""""""""""""""""""""""""""""""" Ternel space

dlSp2 aurxi fb driver

I

Dzip Device

EDP Led

2-2: BRRSERRESRE
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3.1 kernel menuconfig B2 &% FH

EmL1THIEE] longan/tina BB R, #17./build.sh menuconfig #NECE F R M.
e Linux-4.9/Linux-5.4

Device Drivers > Graphics support > Frame buffer Devices > Video support for sunxi

9.170 Kernel
rt
Video support for sunxi
Arrow keys navigate the menu. <Enter> selects submenus —--> (or empty submenfis ———2) . Highlighted letters are
hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, <?> for
Help, </> for Search. Legend: [*] built-in [ 1 excluded <M> module <> module| capdble

1gq9a9999999999999999daIdaIIIIAIIIIIIIIIIIATIIIIIIIAIIITIIIIIIIIIIEIAIIITIIIIIIIETIITAIIIIIIITAIIATIIIIIITATIIT
Framebuffer Console Support (sunxi
DISP Driswer Suppoxt (sunxi-disp2)
HDMI Driver Support (sunxi-disp2)
HOMIZ2.0 Driver Support (sunxi-disp2)
TV Driver Support (sunxi-disp2)
WDPO DrivergSupport (sunxi-dispZ2)
GM7121 TV module Support (sunxi-disp2) (NEW)
EDP Driwer Support (sunxi-disp2)
Eink Driver Version (2.0 Support
boot colerbar Support for disp driver (sunxi-disp2)
debugfs support for disp driver (sunxi-disp2)
composer support for disp driver (sunxi-disp2)
ESD detect support for LCD panel

—— e — O A
* ok

b:4
X
b:4
x
b-4
b4
X
b4
X
b:4
x
b-4
x
b-4
b4
X
b:4
x
b:4
x
b-4
b4
m

< Help > < Save >

& 3-1: disp2 B2 &

e Linux-5.10 LA E

ERECERZ: Allwinner BSP > Device Drivers > Video Drivers
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.config - Linux/armé4 6.1.25 Kernel Configuration

> Allwinner BSP > Device Drivers > Video Drivers
Video Drivers
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 < > module capable

> DISP Driver Support(sunxi-disp2)
] Support PQ driver
DISP2 Framebuffer rotation support (Disable rotation) --->
] Framebuffer show bootlogo from lzma file
> HOMI Tx Driver Support(sunxi-disp2) --->
> HOMI EP952 Driver Support(sunxi-disp2)
> TV Driver Support(sunxi-disp2)
> VDPO Driver Support(sunxi-disp2)
> EDP Driver Support(sunxi-disp2)
> EDP2 Driver 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)
] ESD detect support for LCD panel
> Framebuffer implementaion without display hardware of AW
1 Enable LCD_FB FB_DEFERRED_IO
> Enable driver of decoder display
LCD panels select --->
Display engine feature select --->

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

3-2: disp2 B2& 2

EREESHECEIRAE:
% 3-1: menuconfig It BS %K

BF (=] WiEA

DISP Driver Support(sunxi-disp2) M /*/ display IXshFF*%

debugfs support for disp driver(sunxi-disp2)~ */ X312 debugfs I FF %

composer support for disp driver(sunxi-disp2) */ disp2 B fence I8, REHRENIIE L
interface driver M/*/ #BOWSIFX, RIBSRZOEEREE

3.2 uboot-board.dts fd & iiEA

B & uboot MEEERT mE M, B device/config/chips/{IC}/configs/{BOARD}/uboot-
board.dts.

TREHEEIRA:
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B =] 58
dev_num 1/2 uboot iFE#HE, AWI1890 A MEBRENSHIEE
dev(n)_screen_id 0/1 device n ZEZEFIE4 DE #l, 0FmEEDE0, 132R%EEDE
0: None
1: LCD
q : 2: TV(cvbs) devi oo
L ik =gie]
ev(n)_output_type 4: HDMI evice n
8. VGA
32: EDP

FmDEniEER lcd (0~2) , HIcd (0~2) BIES,

to_led_ind 0~2
screen(n] to_lcd_index devn_output_type =1 (LCD) ATERX

dev(n)_output_mode 0~92 device n S#ER@IEREE, &%sunxi_display2.h: disp_tv_modefiiE
dev(n)_do_hpd 0/1 device n ESFERENMEREE
10: rgh565
bpp=16
fb(n)_format 8: rgh8ss fb n =6EE& (bootlogo) BME=IER., SHEbUMIAVIMESR
bpp=24
0: argh8888 bpp=32
fb(n)_width fhRIEE fo n (EE, RALARE
fb(n)_height hE=E fb n NBE, SHfiAEsE

3-3: uboot dts &%%

3.3 board.dts fdE15iBA

BB kernel MERE RT B, B812: device/config/chips/{IC}/configs/{BOARD}/board.dts,

TREBWEEIRA!
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Et

screen (n)_output_type

screen(n)_to_lcd_index

screen(n)_output_mode

fb_num

fb_format

fb(n)_width

fb(n)_height

(1 3588

& 5888

0: None

1: LCD

2: TV(CVBS) .

3 DM screen n EjHzER

4: VGA

6: EDP

0 EmDEniEzsllcd (0-2) , @Ald (0-2) HES, |
devn_output_type =1 (LCD) BIHE

0~92 screen n SEEEEIERIE, SEsunxi_display2.h: disp_tv_modefiis=

oA E b BIEE

8. rgb888

bpp=24 fb IFEER (bootlogo) BIREIET,, SoECbUfYA/IMER

0: argh8888 bpp=32

fbRIEEE fbn BUEE, BREAEE

hiEE fon NEBE, BfUAEEs

3-4: kernel dts %%

l.screen (n)_{xxx} BEEFEFBETIEE (3§ uboot AE) HEH, EEBRREFH uboot NARREBIRINBIIEH,

#M: fast boot HE;

2.fb(n) _ {xxx} XNEHE7E uboot #1 kernel FRERIITETE, uboot fb SLIMAFEEIAR, kernel fb IHEZIRE fb 1EZE, FAAEER
ESHURRERESY, —BEXMIBILSBERTH;
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4.1 FFEZHFEREOREYE

fithdE el
DAL DAL AFBD  TFBD KSC =~ VEP  DEP
soC RGB LVDS .o MIPT y,-— EDP DP HDMI CVBS .  (AFBC# (TFBCf# HDR CHF¥#% (VMI#iA (mifik% CRC @ii¥& RCQ
LVDS MIPI video
9) 9) 1E) WE) WE)
13 vV Vv v v x xXx v v x x X x  x v v X <(11‘;,&;§31“j; x
V853 v X X v X X X X x X x X X X v v X 2v&lu | X
AD/AISS Vv Vv Vv x x X x X x X x v v (2v & 2u)+
(1v & 20)
R528/T113 v v v v X X X v Vv X X x X  x v & x <1V'(@1zv)1u)+
H616/HB18/T507 & ' X X X X X v V ¥ v X v v v x ox Grrswo
B4 BL
A523 V Vv Vv Vv Vv XX X X v v X v v v ox Bvrawo
) BAEST B
AS2T/TS2T W v WV WV VYV XV v X v ov v voox Grraw
) Bl Be
4-1: BRIAE
(1 3588

1 @EHEDR Av&3u) + (Iv&lu) , REEEZIF— video B, =P ui Bill, BIRZIHF— video BiE, — P uid
B, REPERERT, BEXEITURNGFIEESEZIH DE, 2.RCQ, Regitster Command Queue, FEHHIUTI, TE
BARAMENENZER, TURARTRAREY, SRTE.

4.2 s Ktk PEMIYR
4.2.1 T3 E4&

& 4-1: T3 RABTREH SN

ErREM RAHH AT
RGB 1920x1080@60fps %~ #F RGB888/RGB666/RGB565

LVDS BIBE: 1280x800@60fps  Sz#F VESA # JEIDA FFhEIEIE
YOEE: 1920x1080@60fps

MIPI 1920x1200@60fps 3 #F MIPI DSI v1.01 # D-PHY v1.00 ¥
HDMI 1920x1080@60fps = %5 HDMI 1.4 thi¥
CVBS 1920x1080@60fps 5 PAL A NTSC X
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4.2.2 V853 E&

7 4-2: V853 A BRI S MY

BREO &AL [N
RGB 1920x1080@60fps 2% RGB888/RGB666/RGB565
MIPI 1920x1200@60fps 2% MIPI DSI v1.02. z#F MIPI DCS v1.01 #1 D-PHY v1.2 #hi¥

4.2.3 A100/A133 E&

7 4-3: A100/A133 A BRI SN

BTREM RAHH T NATAE
RGB 1280x720@60fps ¥ RGB888/RGB666/RGB565

LVDS BIEE: 1280x800@60fps  Sz#F VESA # JEIDA MFHEIEIE N
WoEE: 1920x1080@60fps
MIPI 1920x1200@60fps 2 #F MIPI DSI v1.01. 32%F MIPI' DCS v1.01 #1 D-PHY v1.00 #¥

4.2.4 R528/T113 £&

& 4-4: R528/T113 RAETRHEHS Y

BREO SARH XA
RGB 1920%x1080@60fps % ¥ RGB888/RGB666/RGB565

LVDS i@ 1280x800@60fps  z#5F VESA 1 JEIDA FRMERIEISTU
WEE: 1920x1080@60fps

MIPI 1920x1200@60fps % #F MIPIDSIv1.01. Z#F MIPI DCSv1.01 #1 D-PHY v1.00 ¥
HDMI 1920x1080@60fps ¥ HDMI 1.4 thi¥
CVBS 1920x1080@60fps % PAL # NTSC i

4.2.5 H618/H616/T507 F&

% 4-5: H618/H616/T507 AR REH SN

ErEO sk ST
RGB 1920x1080@60fps %+ RGB888/RGB666/RGB565
VDS E@E: 1280x800@60fps ¥ VESA M JEIDAFRMHEEMEN
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EREO s=KEH TN AT

IEiE: 1920x1080@60fps
HDMI  4096x2160@60fps 3% HDMI 1.4 #1 HDMI 2.0 #iY
CVBS 1920x1080@60fps 4% PAL # NTSC %

4.2.6 A523 &

7 4-6: A523 R R BRI SN

B
A A AT
RGB 1920x1080@60fps 32 #% RGB888/RGB666/RGB565
LVDS BEREN 52435 VESA 1 JEIDA B EIER =
1280x800@60fps
ROEE
1920x1080@60fps
MIPI @IS 32#% MIPI DSI v1.02..32%5MIP| DCS v1.01 #1 D-PHY v1.2
1920x1200@60fps P
ROEE
4096x2160@45fps

4.2.7 A527/T527 &5

& 4-7: AS27/T527 RABTMH 5N

BT
M ERAMEL TN AT
RGB  1920x1080@60fps %5 RGB888/RGB666/RGB565
LVDS ~ #i@iE: 1280x800@60fps  #% VESA 1 JEIDA FRFFEGEIS =,
IBIE: 1920x1080@60fps
MIPI  #3@iE: 1920x1200@60fps 3% MIPI DSIv1.02. 4% MIPI DCS v1.01 #1 D-PHY
v1.2 ¥
IEIE: 4096x2160@45fps
HDMI  1920x1080@60fps % HDMI 1.4 #1 HDMI 2.0 1Y
EDP  4090x2160@30fps/ 4% edp 1.3 thiY

2560x1600@60fps
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4.2.8 V821 &

7 4-8: V821 A BRI S MY

BREO ERAHIH NI
RGB 1280x800@60fps  z#5F RGB888/RGB666/RGB565

SRGB/I8080 800x480@60fps  3z#F serial RGB &i8080 #[]

4.3 ZEZFHEOLS

4.3.1 A527/T527

o ETREONBNERXR

Video_outl ——» RGED

| LVDS0

- Tconogcan) e

DEO v A > DSIO
, | —*¢ TCON1{lcd 1) —3/ Dsi

Ly | pCoNZ(vD) > HDMIO

m— ”“JFJ > TCON3(v1) > EDP1
s /TCON4(cd2) | —» RGB1

. | LVDS2

Video outt LVDS3

4-2: BEBIERE

B

| MIPI-DSIO ‘ MIPI-DSI1 ‘ LVDS0 | LVDS1 ‘ LVDS2 | L¥DS3 ‘ Dual-LVDSO | Dual-LVDS1 ‘Dml*ll}"l*])sl‘ HDHT | eDP

[typec-DP out
(eDPHE typec
[DPEEHEIC)

4-3: BEEO

o MBEOAS
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IRGBO & IRGBO & Dual— IRGBO &
[RCBO & RGB1 [RGBO & VGA1 |/ / Fones i Eomor i RoBo & mDNI [RoBO & c0P [{RO
voao & [veao & VCAO & Dual- veao &
VGAO & RGBL [VGAO & VGAL |/ / / / e o / eyl ’ VGAO & HDNI [VoAO & cDP ({0
IRGB1 & MIPI- |RGB1 & NIPI- [RGB1 & IRGB1 & Dual- [RGB1 & Dual-— IRGB1 &
/ / IDSIO IDSI1 el G s0 |L¥DS1 / / ILYDSO / [NIPI-DST e Q L[S G &l typec—DP
[¥GA1 & MIPI- |VGA1l & NIPI- [VGALl & I¥GA1 & Dual- [VGA1 & Dual-— IVGAL &
/ U psIo IDSIL VGAL & LVDSO |, ypgy |/ U [LVDSO / IPI-DST VGAL & HDNI |VGAL & eDP |4y oo pp
B MIPT-DSIO & |, i I E i & |NIPI-DSIO |
NIPI-DSI1 & L¥DS2 /& L¥DS3 IHDNI eDP typec—DP
/ / /7 IMIPI-DSI1 |MIPI-DSI1 / IMIPI-DSI1 & % IMIPI-DSI1 & |MIPI-DSI1 & |MIPI-DSI1 &
& LYDS2 /& LVDS3 [Dual-L¥DS1 IHDMI eDP typec—DP
[LVYDSO & ([LVDSO & ILYDSO & IL¥DSO & ILYDSO &
/ [LVDS1 (D [LVDS2 lLVDSS / buat-Lvost | [LVDSO & HDNI LVDSO & €DP |yypoc—pp
/
LvDs2 a_  [LvDS2 & [LVDS2 & LvDs2 &
/ L¥DS3 (F) |Dual-LyDSO Dual-ugpr- |LVDS2 & HDNI |LVDS2 & eDP |, _pp
Y =
/ IDual-L¥DSO & i [Dual-L¥DSO & |Dual-L¥DSO & |Dual-LVDSO
Dual-LVDS1 JHDNT eDP & typec-DP
/ [Pual-LVDS1 & (Dual-LVDS1 & [Dual-LVDS1 & (Dual-LVDS1
[Dual-NIPI- |jpur eDP & typec-DP
; Dual-NIPI-  [Dual-NIPI- 3‘51:1:"'1'
DSI & HDNI [DST & eDP
typec—DP
IHDNI &
/ HDHI & eDP | o hp
i/ /
i/ /

NOTE:
1. Dual-LVDSO, Dual-LVDSL: ¥ bi#E4E—dual link lane lvdsfR} (8lane B&) . (LVDSO + LVDSL. LVDSZ + LVDS3 {ABHY 8 lane lvds BNRE)

;2

FRARS, HYHEM tining —
5. EHE

FEEN <Linux LCD_FFRIERI> - LVDS dual link SAEE ->1hk1)

2, LVDSO & LvDSL () #0 LVDSZ & LVDS3 () XFMAEG AMAFIE tcon, aﬁﬁiwnsoﬁnwnslﬁﬁiﬂ
2 — Dual -LVDSEER
HEHF ws%ﬁtliﬂfl:lv EESAIRSFARnED, BARNS AASIFAE,

MERRSEHE (

IMconffit,

dlane 7) ”i/ﬂi/a a‘:‘ﬂ 15— tconth 2,
WZFHAEOAAEARE, K2

LvnsziuLVDsafi}ﬂ Hf
T LA

4-4: WEHEOAEG

»\*‘“ﬂea

tcunﬁﬁ YERRIASH, S THLDSOIFLDSZH#AR— M dual LVDS, HELEEERR, FIMREE 4 & lane, B
8, ¥R <=8 AEEE.
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5.1 RSN

linux4.9/5.4 N1#ZE&12: /kernel/{KERNEL_VER}/drivers/video/fbdev/sunxi/*

linux5.10 &L EARZERR: /bsp/drivers/video/sunxi/*

XAFLENINT

7= 5-1: disp2 IReh 45
XHEZR PE 15 BH
disp2/disp/ display driver Z2/RIKEHHEZRXHE, fbe sysfs. debugfs. ftrace %
disp2/disp/de/ framework ETRMZ0E, SEIMERAGIHEE, SHEZEBENH]
disp2/disp/de/lowlevel_xxx/«ral/lowlevel KRR, WiZESHFEHRRE, HEd al BEHsE—&O
disp2/disp/lcd/ device driver ' lodi&&BRIXEN
disp2/edp*/ devicedriver ‘edp R&EIRXEN
disp2/hdmi*/ device driver hdmi i&&IXEH
disp2/tv/ device driver  tviIRFIXLS

WAFRE © BRiBeERHERNERAE. RE—TMF
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5.2 IREHEZR 4R

app
display driver
sunxi b driver hdmi driver
framewark
manager layer transform capture
smart .
enhance backlight lcd hdmi
al
lowlevel

5-1: IXCHiEE

ETREAIN A AENEE ! Kz, EXRERKE. KESELBEHEE, TEMARTE LERE
ENTHRESHIRIRNEHMRENSH, HEILEIHNFFSEF. ERERENREH#HITHRH
LRR— M HTIEERIR, KEEXT I EEIREE O, BIAZA AR T e EEN IS EE SN
Z—mED, EREE, PA=1EE: framebuffer Ixzh, disp 35, lcd TN, framebuffer

IX5h5 framebuffer core 343%, SCI linux A7ER framebuffer 30, disp IXEH

REVZ O IREHRIR, | PR AU O ER R disp IXEhRIRME, B4 lcd BUEEO,

EREN BRI
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5.3 El{% Buffer &5 H

' Stride | , S width |

Image

x, y)\l— C_width —

) S_height Display Image
I_height Padding - playmag

C_height Crop

I |_width |

5-2: BIR BB

e Image

FTR—REG buf, HES |_width, |_height, FRNEG—BEEHFER, RBLIBUE,
IR ERTITEN Stride, TFFSRIRKME N Paddings

e Crop

RHEG=EIEE, B x&y ZHLIEE (0, 0) GENERKNMREE, B C_width, C_height &
2o

e Screen_win

ERXE, RAIRXETEGINA/N, B x&y SHURTRIEE (0, 0) GENESNREE, &
S_width, S_height EE&%,

(0 3588
% C_width !=S_width, 8{# C_height !=S_height, E{§&&#{T4EMRLIE,

5.4 2RIREN Buffer B4

EREKpEEBET ioctl TMENBERE, B HIELME XTE bsp/include/video/
sunxi_display2.h 7, WAEEEFPSIAXTIXHGE, BEIER sunxi_display2.h FREVESIEL
Mg, @i ioctl #FHOFEEIIKE, LIMEMINEE, XEHEREBNEEIEES buf (BR) #
EEHIE X

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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/] 3KR—FEH layer

struct disp_layer_config2 {
struct disp_layer_info2 info;
bool enable;
unsigned int channel;
unsigned int layer_id;

be

/| BBt layer IfEE
struct disp_layer_info2 {

struct disp_fb_info2 fb;
k

5

/] #H&—1R framebuffer buffer
struct disp_fb_info2 {

int fd;
struct disp_rectsz  size[3];
unsigned int align([3];

struct disp_rect64  crop;

}

unsigned char zorder;
unsigned char alpha_mode
unsigned char alpha_value;
struct disp_rect screen_win;
union {

unsigned int color;

enum disp_pixel_format format;

o struct disp_fb info2

HA—RER buf 58, S

@fd: BEEXXHEIR;

@size: B&RA/N, W EIEERSHB |_width & I_height, [3] FAREM# yuv panel #&z08Y uv 2

=.
=2,

@align: BIBXITHER, Ll byte A8, X775 size = stride;

@format: BEGIGRIEH;

@crop: EfRcropEE,

o struct disp_layer_info2

IR layer 58, B
@zorder: BEf&E&MzF, KNEZ/\AY;

@alpha_mode: BRRERI, BEERS;

Xt R E E RS 280 Crop;

WAFRE © BRiBeERHERNERAE. RE—TMF
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@alpha_value: JE&£E alpha &,

@screen_win: BGRERXE, XNEIEGESEEIS_width & S_height;
o struct disp_layer_config2

HWR—NEMH layer, S

@enable: RRERFEEEIRT, 1. enbale, 0: disable;
@channel: @& id, FARESIBHIEE,;

@layer_id: ERid, ARRSIBEHHNEE;

5.5 YRFZH

1. RGB1EREEFERAE alpha 77219 layer ATLAKTE— channel, {5t M channel0 FFI&57EL;
2. ARXE[ layer AILURIE— channel;

3. 81 layer PEEEIRE— channel AIUE R —ZERLLFIHT;

4. 9382 layer fL5E M channelO 748, video fLFE53EC video channel;

5. FNERRE R E scaler ZENUERER R, ZaIXLEBIM 1/16x F 32x;

6. 3D layer &2 1 layer;

7. 1&URA:

1. Ul channel #§Z01BX B8 Ui BE 2518, [E— channel Al ABE RERIRGBIET;
2.Vl channel #IEXER Video i@ X #FE I, 81— channel, BRBNEHXEARZ RGB, BEAZ YUV, LN NRGBAY, 4
A layer ATLZRER RGB 22180, AN YUV BY, 4MayerREERRF— YUV D218,
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Sunxi FETETRREAFRE T RZERDO, TERT octl SAFERE, AWERE. &
T EORESFETRRRHITERE

6.1 global Interface

6.1.1 DISP_SHADOW_PROTECT

e EFA: DISP_SHADOW_PROTECT (1) 5 DISP_SHADOW_PROTECT (0) ECXIfEM, E&HD
EOEBZENZEOAAEARS LT, mEFEA DISP_SHADOW_PROTECT (0) B4 —3
HiTo

o 2% handle: ERIXENAIE; cmd: DISP_SHADOW_PROTECT; arg: arg0] A E Ri@iE
0/1; arg[1] 9 protectB5#%4, 1 7=/~ protect,0: F7R not protects,

e iR[O]: DIS_SUCCESS: RiIhEffh: &k

o Il

// BTh cache, dispfd J & RIFENAIIR

unsigned long arg[3];

arg[0] =0;// RO

arg[1] = 1;// protect

ioctl(dispfd, DISP_SHADOW_PROTECT, (void*)arg);
// do somthing other

arg[1]=0;

ioctl(dispfd, DISP_SHADOW_PROTECT, (void*)arg);

6.1.2 DISP_SET_BKCOLOR

o FR: ZRMATEEETRESR
o B3 handle: B/RIREHEIHEcmd: DISP_SET_BKCOLORarg: arg[0] N E/RiBE 0/1; arg[1]
79 backcolor 58, 15M disp_color #iRLE1AIEH -

e JX[E]: DIS _SUCCESS: miThEMfMh: £KS

o Rl

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com 19


mailto:aw-document@allwinnertech.com

@LW/MER
MR

/IRBEETREEE, dispfd hERIEENAIMR, sel HR0/1
disp_color bk;

unsigned long arg[3];

bk.red = 0xff;

bk.green = 0x00;

bk.blue = 0x00;

arg[0] = 0;

arg[1] = (unsigned long)&bk;

ioctl(dispfd, DISP_SET_BKCOLOR, (void*)arg);

6.1.3 DISP_GET_SCN_WIDTH

o EA: ZEMATRIERIRREKEDPER,
e 2% handle: E/RIKEIEK cmd: DISP_GET_SCN_WIDTH arg: arg[0] A& @i 0/1
e IR[E]: IFE: BINHREIHFIFEKEDPHREM: KKS

o Rffl

/| FEREKED Y

unsigned int screen_width;

unsigned long arg[3];

arg[0] = 0;

screen_width = ioctl(dispfd, DISP_GET_SCN_WIDTH, (void*)arg);

6.1.4 DISP_GET_SCN. HEIGHT

o {EF: ZRHMATIRENHIREEE D HE
o 2%k handle: ERIXKEIEIK cmd: DISP_GET_SCN_HEIGHT arg: arg[0] } 2/~ 0/1
e iR[O]: IFE: BZHhFREIHFIREEESVYIERAM: LKS

o Iffl

/| R EE PR

unsigned int screen_height;

unsigned long arg[3];

arg[0] =0;

screen_height = ioctl(dispfd, DISP_GET_SCN_HEIGHT, (void*)arg);

6.1.5 DISP_GET_OUTPUT_TYPE

o EF. ZRFHBTF AL EREEHER (LCD, TV, HDMI, VGA, EDP, NONE)
o B handle: B/RIREHEIAEcmd: DISP_GET_OUTPUT_TYPE arg: arg[0] A Ei@iE 0/1
e IR[E]: IEfE: ARYN, REIEFEREEHIEREM: KKS

o Ifl
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[/ FREE A B R A

disp_output_type output_type;

unsigned long arg[3];

arg[0] =0;

output_type = (disp_output_type)ioctl(dispfd, DISP_GET_OUTPUT_TYPE, (void*)arg);

6.1.6 DISP_GET_OUTPUT

ER: ZRBATREEFEREHERRER (LCD, TV, HDMI, VGA, EDP, NONE)

2% handle: ERIKsIEHR cmd: DISP_GET_OUTPUT arg: arg[0] AR /RiBi&E 0/1; arg[l]
A$EM disp_output Z519ARIIES, AT RFREE

R[] 0: EIIEM: KKS

Nt

e E Il E it

unsigned long arg[3];

struct disp_output output;

enum disp_output_type type;

enum disp_tv_mode mode;

arg[0] = 0;

arg[1] = (unsigned long)&output;
ioctl(dispfd, DISP_GET_OUTPUT, (void*)arg);
type = (enum disp_output_type)output.type;
mode = (enum disp_tv_mode)output.mode;

6.1.7 DISP_VSYNC_EVENT_EN

R ZEREFB/XH vsync JH B RIXThRE

S#: handle: /&AM cmd: DISP_VSYNC_EVENT_EN arg: arg[0] N E/RiE& 0/1;
arg[l] /9 enable %k, 0: disable, 1: enable

IR[E]: DIS_SUCCESS: mIhEfMfM: LKS

ANt

[/FFB/*Fvsync SE B REThEE, dispfd ANERIEEIENE, sel AR0/1
unsigned long arg[3];

arg[0] =0;

arg[l]=1;

ioctl(dispfd, DISP_VSYNC_EVENT_EN, (void*)arg);

6.1.8 DISP_DEVICE_SWITCH

o fEA: BT EE
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XA4IaRA R f5: aw-document@allwinnertech.com 21


mailto:aw-document@allwinnertech.com

@LWIMIER
' XHEEE: W

e ¥ handle: B/RIXEHEHH cmd: DISP_DEVICE_SWITCH arg: arg[0] A ERi@i& 0/1;
arg[1] MEHhRE; arg[2] NEHRTL, bR AR LCD A
e 1R[E]: DIS_SUCCESS: mIhEM: XK=

o Il

/] T

unsigned long arg[3];

arg[0] = 0;

arg[1l]= (unsigned long)DISP_OUTPUT_TYPE_HDMI;
arg[2] = (unsigned long)DISP_TV_MOD_1080P_60HZ;
ioctl(dispfd, DISP_DEVICE_SWITCH, (void*)arg);

(0 388
WREEM type & DISP_OUTPUT_TYPE_NONE, $&¥HYaEr@iEmniEt.

6.1.9 DISP_DEVICE_SET_CONFIG

o fEA: ZRBATUHELREHIRERBIRENREIESH

e B handle: ERIXEIAIHK cmd: DISP_DEVICE_SET (CONFIG arg: arg[0] N EREE
0/1; arg[1] AAt5mMA disp_device_config BI1E%t

e IR[E]: DIS_SUCCESS:#RIhEM: KK

o Il

[/ i R R HIS B IR BB S K
unsigned long arg[3];

struct disp_device_ config config;
config.type = DISP_OUTPUT_TYPE_HDMI;
config.mode = DISP_TV_MOD_1080P_60HZ;
config.format = DISP. CSC_TYPE_YUV420;
config.bits = DISP_DATA_10BITS;
config.eotf = DISP_EOTF_SMPTE2084;
config.cs = DISP_BT2020NC;

arg[0] = 0;

arg[l]= (unsigned long)&config;
ioctl(dispfd, DISP_DEVICE_SET_CONFIG, (void*)arg);

(0 3588
INR{FiEH type 2 DISP_OUTPUT_TYPE_NONE, $&XifNaiET:E &ML,

6.1.10 DISP_DEVICE_GET_CONFIG

o {ER: ZERIATIREN S ok SR AR EIE S

o 2% handle: ERIENAH cmd: DISP_DEVICE_GET_CONFIG arg: arg[0] ~ B/Ri@i#E
0/1; arg[1] AA%5mMA disp_device_config BI1EEt
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e JR[O]: DIS_SUCCESS: FiThEfM: LKS

o Rl

/] FRERH Rk H R AR R B I SR

unsigned long arg[3];

struct disp_device_config config;

arg[0] = 0;

arg[l]= (unsigned long)&config;

ioctl(dispfd, DISP_DEVICE_GET_CONFIG, (void*)arg);

(388
i%BA: WRIREIRY type 2 DISP_OUTPUT_TYPE_NONE, F=T it 2FRiEiEHRARS,

6.2 layer Interface

6.2.1 DISP_LAYER_SET_CONFIG

o fEA: ZEBABTRESTERER

o B#: handle: ERIKEIEIRE cmd: DISP_SET_LAYER_CONFIG arg:<arg[0] 7 ERi&iE 0/1;
argll] nEIRERESHIET; argl2] hEERRENEEEHE

e JX[E]: DIS SUCCESS: R INEM: LK

o Il

struct
{
disp_layer_info info,
bool enable;
unsigned int channel,
unsigned int layer.id,
}disp_layer_config;
[/ IRBEEREEH, dispfd HERIRcHER
unsigned long arg[3];
struct disp_layer_config config;
unsigned int width = 1280;
unsigned int height = 800;
unsigned int ret =0;
memset(&config, 0, sizeof(struct disp_layer_config));
config.channnel = 0; // blending channel
config.layer_id = 0; // layer index in the blending channel
config.info.enable = 1;
config.info.mode = LAYER_MODE_BUFFER;
config.info.fb.addr[0] = (unsigned long long)mem_in; // FB #iiiit
config.info.fb.size[0].width = width;
config.info.fb.align[0] = 4; // bytes
config.info.fb.format = DISP_FORMAT_ARGB_8888; //DISP_FORMAT_YUV420_P
config.info.fb.crop.x=0;
config.info.fb.crop.y = 0;
config.info.fb.crop.width = ((unsigned long)width) << 32; // & s/\#8, &32bit EEEK, K32bit J9/)\EK
config.info.fb.crop.height= ((uunsigned long)height)<<32; // & sm/\#. =32bit EEEK, E32bit J9/)v#k
config.info.fb.flags = DISP_BF_NORMAL;
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config.info.fb.scan = DISP_SCAN_PROGRESSIVE;
config.info.alpha_mode = 2; // global pixel alpha
config.info.alpha_value = 0xff; // global alpha value
config.info.screen_win.x = 0;
config.info.screen_win.y = 0;
config.info.screen_win.width = width;
config.info.screen_win.height= height;
config.info.id = 0;

arg[0] =0; // screen 0

arg[1] = (unsigned long)&config;

arg[2=1;// one layer

ret = ioctl(dispfd, DISP_LAYER_SET_CONFIG, (void*)arg);

6.2.2 DISP_LAYER_GET_CONFIG

o EA: ZRBABTRINEESHK

o B handle: B/RIREHEIHEcmd: DISP_LAYER_GET_CONFIG arg: arg[0] A E /@& 0/1;
arg[l] NEREEESEIsH; argl2] AEEIRENEEENEREEHE

e JR[A]: DIS_SUCCESS: mtInEfth: KW=

o Il

[/ RBEEESH, dispfd AERIEEhEIR

unsigned long arg(3];

struct disp_layer_config config;

memset(&config, 0, sizéof(struct dispalayer_config));
arg[0] = 0; // disp

arg[1] = (unsigned long)&config;

arg[2] =1;// layer number

ret = ioctl(dispfd, DISP_GET_LAYER_CONFIG, (void*)arg);

6.2.3 DISP_LAYER_SET_CONFIG2

ER: ZRBMATREZTERES, FTRZIZEORES disp_layer_config2 BERE

e 2% handle: E/RIXEIAM cmd: DISP_SET_LAYER_CONFIG2 arg: arg[0] 7 B /Ri@i&E
0/1; arg[l] NEIEECESE (disp_layer_config2) B9¥s%t; argl2] hEEEENEIEKRE

e JX[E]: DIS_SUCCESS: miThEffMh: K=

o Rl

struct
{

disp_layer_info info,

bool enable;

unsigned int channel,

unsigned int layer_id,
}disp_layer_config2;
[/ IREEBRESE, dispfd HERIEEHEIR
unsigned long arg[3];
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struct disp_layer_config2 config;

unsigned int width = 1280;

unsigned int height = 800;

unsigned int ret =0;

memset(&config, 0, sizeof(struct disp_layer_config2));
config.channnel =0; // blending channel

config.layer_id = 0; // layer index in the blending channel
config.info.enable = 1;

config.info.mode = LAYER_MODE_BUFFER;
config.info.fb.addr[0] = (unsigned long long)mem_in; // FB 3k
config.info.fb.size[0].width = width;

config.info.fb.align[0] = 4;//bytes

config.info.fb.format = DISP_FORMAT_ARGB_8888; // DISP_FORMAT_YUV420_P
config.info.fb.crop.x = 0;

config.info.fb.crop.y = 0;

config.info.fb.crop.width = ((unsigned long)width) << 32; // Em/\#k. =32bit HEEEK, 1E32bit J/\8K
config.info.fb.crop.height= ((uunsigned long)height)<<32; // Es/\#k. =32bit HEEEK, 1E32bit J/)vEk
config.info.fb.flags = DISP_BF_NORMAL;

config.info.fb.scan = DISP_SCAN_PROGRESSIVE;
config.info.fb.eotf = DISP_EOTF_SMPTE2084; // HDR
config.info.fb.metadata_buf = (unsigned long long)mem_in2;
config.info.alpha_mode = 2; // global pixel alpha
config.info.alpha_value = 0xff; // global alpha value
config.info.screen_win.x = 0;

config.info.screen_win.y = 0;

config.info.screen_win.width = width;
config.info.screen_win.height= height;

config.info.id = 0;

arg[0] =0; // screen 0

arg[1] = (unsigned long)&config;

arg[2=1;// one layer

ret = ioctl(dispfd, DISPLLAYER_SET _CONFIG2, (void*)arg);

6.2.4 DISP_LAYER_GET_CONFIG2

B ZRBATRNEERSHR

2% handle! BRIXE A #HLmd: DISP_LAYER_GET_CONFIG2 arg: arg[0] AR RiBE
0/1; arg[l] NEEEESEK (disp_layer_config2) ByigHt; arg[2] AEERENEENWEIEL

=
ix[@]: DIS_SUCCESS: RtIhEfh: KW=

ANl

[/ RBEEREESH, dispfd AERIEshEIR

unsigned long arg[3];

struct disp_layer_config2 config;

memset(&config, 0, sizeof(struct disp_layer_config2));
arg[0] = 0; // disp

arg[1] = (unsigned long)&config;

arg[2] =1;// layer number

ret = ioctl(dispfd, DISP_GET_LAYER_CONFIG2, (void*)arg);
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6.3 capture interface

6.3.1 DISP_CAPTURE_START

ER: ZREBHEIRINEE
e B3 handle: B/RIXEHMEIHE cmd: DISP_CAPTURE_START arg: arg[0] A E @i 0/1
e iX[O]: DIS_SUCCESS: RIhEfMh: kK=

o Rl

/| BohERThEE, dispfd A ERIREhEIR
arg[0] =0; // B/RIBIEO
ioctl(dispfd, DISP_CAPTURE_START, (void*)arg);

6.3.2 DISP_CAPTURE_COMMIT

ER: ZRBIRTBRER, BXEAEEBHHEFILE

e B8 handle: ERIXENAIHE cmd: DISP_CAPTURE: COMMIT arg: arg[0] A EREE 0/1;

arg[1] /9 struct disp_capture_info2%, ALIEEENNEMESNEREERIER.
e JR[E]: DIS_SUCCESS: miIhEfth: KKS

o 3l

/] R ERINEE, dispfd I ERIREHEITE

unsigned long arg[3];

struct disp_capture_info info;

arg[0] = 0;

screen_width =ioctl(dispfd, DISP_GET_SCN£WIDTH, (void*)arg);
screen_height = ioctl(dispfd, DISP_GET«SCN_HEIGHT, (void*)arg);
info.window.x = 0;

info.window.y = 0;

info.window.width = screen_width;

info.window.y = screen_height;
info.out_frame.format = DISP_FORMAT_ARGB_8888;
info.out_frame.size[0].width = screen_width;
info.out_frame.size[0].height = screen_height;
info.out_frame.crop.x=0;

info.out_frame.crop.y = 0;

info.out_frame.crop.width = screen_width;
info.out_frame.crop.height = screen_height;
info.out_frame.addr[0] = fb_address; // buffer address
arg[0] =0; // B/RIBIEO

arg[1] = (unsigned long)&info;

ioctl(dispfd, DISP_CAPTURE_COMMIT, (void*)arg);
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6.3.3 DISP_CAPTURE_STOP

o {ER: ZRESEBFINAE
e ¥ handle: BRIRENE)HH cmd: DISP_CAPTURE_STOP arg: arg[0] /1 E/i@i& 0/1
e iR[E]: DIS_SUCCESS: piIhEM: XK=

o Tl

// Z1ILERIhEE, dispfd hERIEEIEM
unsigned long arg(3];

arg[0] =0; // B/RIBIEO

ioctl(dispfd, DISP_CAPTURE_STOP, (void*)arg);

6.3.4 DISP_CAPTURE_QUERY

o EA: ZEREHEIBNERNE RIS S BRI
o B34 handle: E/RIXEHMAIAEcmd: DISP_CAPTURE_QUERY arg: arg[0]sh B ~i@iE 0/1
e iR[O]: DIS_SUCCESS: FEIhEfM: kK=

o Rl

/| EAERETRIN, dispfd A ERIRENEHE
unsigned long arg[3];

arg[0] =0; // B/R1EE0

joctl(dispfd, DISPLCAPTURE_QUERY, (void*)arg);

6.4 lcd device Interface

6.4.1 DISP_LCD_SET_BRIGHTNESS

o EA: ZRBATRE LCDHRE

o 2#K: handle: ERIKENAIK cmd: DISP_LCD_SET_BRIGHTNESS arg: arg[0] /9 DEO/1 S¥iZ
HNE@E; argl] A E=ERE (0~255)

e IR[E]: DIS_SUCCESS: miThHfth: KKS

o Il

//1&ELCD WENXRE, dispfd IERIREIEIR
unsigned long arg[3];

unsigned int bl =197,

arg[0] =0; // DEOHIHHIR

arg[1]=bl;

ioctl(dispfd, DISP_LCD_SET_BRIGHTNESS, (void*)arg);
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6.4.2 DISP_LCD_GET_BRIGHTNESS

o fEA: ZRBATRILCD WRE

o B handle: 2/RIXENEIR cmd: DISP_LCD_GET_BRIGHTNESS arg: arg[0] /9 DEO/1 X¢[Z
BB

e 1R[O]: DIS_SUCCESS: mtIhHEMM: XK

o Tl

// 3RERLCD V& HX=E, dispfd AIERIREIEIR

unsigned long arg[3];

unsigned int bl;

arg[0] =0; // B7RIBEO

bl =ioctl(dispfd, DISP_LCD_GET_BRIGHTNESS, (void*)arg);

6.4.3 DISP_LCD_SET_GAMMA_TABLE

o EA: ZRBATFRNETERE,

o B#: handle: B/RIXEHAIHE cmd: DISP_LCD_SET_GAMMA.TABLEarg: arg[0] AR Ri@iE
0/1; arg[1] /s gamma table BYE#3E; arg[2] Jv.gamma table 89 size, FTHAEM, EBINA
1024, FEE@BEXME

e JR[E]: DIS_SUCCESS: R¢ThEftl: K=

o Rl

// % Elcd Bigamma table, dispfd AR RIXEHEIHHE

unsigned long arg[3];

unsigned int gamma_tbl[1024];

unsigned int size = 1024;

/* init gamma table */

/* gamma_tbl[nn] = xx; */

arg[0] =0; // B/ RIBEEO

arg[1] = gamma_tbl;

arg[2] =size;

if (ioctl(dispfd, DISP_LCD_SET_GAMMA_TABLE, (void*)arg))
printf( “set gamma table fail'\n” );

else
printf( “set gamma table success\n” );

6.4.4 DISP_LCD_GAMMA_CORRECTION_ENABLE

o {ER: ZERERFETfERE lcd BY gamma RIELNAE

o 2% handle: ERIKEAN cmd: DISP_LCD_GAMMA_CORRECTION_ENABLE arg: arg[0]
NERIEE 0/1

e JR[E]: DIS SUCCESS: ptIhEfth: XK=
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o 1 ffl

// fE8Elcd B9gamma IRIELNAE, dispfd A ERIEENAIR

unsigned long arg(3];

arg[0] =0; // B/RIBIEO

if (ioctl(dispfd, DISP_LCD_GAMMA_CORRECTION_ENABLE, (void*)arg))
printf( “enable gamma correction fail'\n” );

else
printf( “enable gamma correction success\n” );

6.4.5 DISP_LCD_GAMMA_CORRECTION_DISABLE

o 1EA: ZEREATF XA lcd BY gamma RRIETHEE,

o B¥: handle: ERIEEHAIK cmd: DISP_LCD_GAMMA_CORRECTION_DISABLE arg: arg[0]
N ERIBEE 0/1

e IR[E]: DIS_SUCCESS: miThHfth: KKS

o Il

// *Hlcd Bgamma RIEIHEE, dispfd 7 EBRIRENAIIE

unsigned long arg[3];

argl0] =0; // B7RIBEEO

if (ioctl(dispfd, DISP_LCD_GAMMA_CORRECTION_DISABLE, (void*)arg))
printf( “disable gamma correction fail!\n” );

else
printf( “disable gamma correction success\n” );

6.5 smart backlight

6.5.1 DISP_SMBL_ENABLE

o 1EA: ZR¥AFEREE aeE L ThEE
o 2% handle: ERIXEIEM cmd: DISP_SMBL_ENABLE arg: arg[0] N ERiEE 0/1
e JR[E]: DIS_SUCCESS: miIhEfh: KKS

o ffl

/| FFEEEEB ¢ IhEE, dispfd A ERIREIAHE
unsigned long arg[3];

argl[0] =0; // B7RIBEEO

ioctl(dispfd, DISP_SMBL_ENABLE, (void*)arg);
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6.5.2 DISP_SMBL_DISABLE

ER: ZREBATRHAEETLIN6E

2% handle: ERIEENAIHE cmd: DISP_SMBL_DISABLE arg: arg[0] AR RiEE 0/1

iR[E]: DIS_SUCCESS: ptIhE fth: LS

Nl

/] RAVERETELINEE, dispfd AR/RIREHAIAE
unsigned long arg[3];

arg[0] =0; // B/RIBIEO

ioctl(dispfd, DISP_SMBL_DISABLE, (void*)arg);

6.5.3 DISP_SMBL_SET_WINDOW

B ZREATIREEREAABMRNEL, SEAERENETOREN

B#: handle: ERIRENAMcmd: DISP_SMBL_SET_WINDOW arg: arg[0] A 2RiEE 0/1,

arg[1] 7938 struct disp_rect F9355t
iR[E]: DIS_SUCCESS: FEILNEM: KM=

Tl

[/ BEEREERE S dispfd 1 2RIREN 1

unsigned long arg[3];

unsigned int screen_ width, screen_height;

struct disp_rect window;

screen_width =jjoctl(dispfd, DISP_GET_SCN_WIDTH, (void*)arg);
screen_height sioctl(dispfd, DISP_GET_SCN_HEIGHT, (void*)arg);
window.x = 0;

window.y = 0;

window.width = screen.width / 2;

widnow.height = screen_height;

arg[0] =0; // B7RIBEEO

arg[1] = (unsigned long)&window;

ioctl(dispfd, DISP_SMBL_SET_WINDOW, (void*)arg);
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7.1 sysfs R4S

diana-pl:/sys/class/disp/disp/attr # s

boot_para colorbar enhance_bright enhance_detail enhance_saturation xres

capture_dump  cvbs_enhacne_mode enhance_contrast enhance_edge runtime_enable yres

color_temperature disp enhance_denoise enhance_mode sys
disp2 BRIKENET sysfs ERFBHFAR TR, T RBMENRIIENT:

& 7-1: display sysfs T m B4

TREF iEA XIFILPR BESEE
boot_para &E uboot -> kernel f£3EHI X ESEL A%R/AAE N/A
capture_dump & BB E A W e i AU AEE/AIE N/A
color_temperature EEIKERENER A%R/AE -50 ~ 150
colorbar S EEHmHAE colorbar #E Au%E/A]E 0~8
cvbs_enhacne_mode TEEH/KE cvbs &REFNIEFILEEI A%/AE 0~2
disp BEIREHPTRNNREEREERS] /AT 0/1
enhance_bright EERERENRE AE/A]E 0~100
enhance_contrast EEREIRENNLE AE/AE 0~100
enhance_denoise BEGERENER A/ AE 0~10
enhance_detail EENRERENAT AE/A5 0~10
enhance_edge EE/EE &N A%R/AE 0~10
enhance_mode EE/IRBRENEFILRER A%/AE 0~3
enhance_saturation &EE/IKEIRSWIEME /A 0~100
runtime_enable EELEETRRIEITIRIRMEEGFEERES B/a5 0/1
sys BE BRI TH HRTTZIAIRES A[%E/ARE  N/A
xres EFEIKEFM width A%/ A8E  N/A
yres EFEIEED height BI%/AEE  N/A

7.1.1 EERTIRPRE

cat /sys/class/disp/disp/attr/sys
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diana-pl:/ # cat /sys/class/disp/disp/attr/sys
screen -> dev
de_rate 600000000 hz, ref_fps:60
mgr0: [1920x1080 fmt[yuv444] cs[0x101] range[limit] eotf[0x4] bits[8bits]|err force_sync unblank direct_show[false] iommu rcqg_en
rcq info: rcq_irq rcq_update_rquest rcq_update_req_irq rcq_finish_irq
[dmabuf: cache cache max! umap skip umap skip max|
hdmi output mode(10) fps:60.6 1920x1080

err:0 skip:@ 1irq:89517 vsync:89288 vsync_skip:0
BUF enable ch lyr F3 prem[N] a[globl 2557 fmt[ 72] fbd_type[none] fb[1920,1088; 960, 544; 960, 5447 crop[ 0, 0,1920,1080] frame[ 0, ]
,1920,1080] addr[feaOOOOO fec7d800, febfe@00] flags[Ox 0] metadata_flag[0x 0] trd depth[ 0] transf sampling
BUF enable ch lyr z prem[Y] a[globl 255] fmt[ 1] fbd_type[afbd] fb[1920,1088; 0, 0, 0] crop[ 0, 0,1920,1080] frame[ 0, [¢]
,1920,1080] addr[fc400000,fc5fe000,fc7fc000] flags[0x 0] metadata flag[0x 10] trd depth[ 0] transf sampling
disp all:89224, sub:89224, cur:89224, free:89206, skip:0

7-1: disp2_sysfs @id T =

BB HENERS TR

(1) {I&E97 R~ DEEHHEXEMN, UR—EZONGIRIRES, B85 vsync, iommu, rcq;
(2) FEMHXRTMHIRENES, HATHEN HDMI, 2¥#EKN 1080p@60 F;

(3) BEEFIRTETRH buf BXER, BIE dmabuf EFIRE, LUKk fence BRER;
(4) BEHHRTETENERER, SFSHAERE index, BHEHX, KIF;

ERERT LN

AUERKERXMERRAMRAESERE TIE:

1. &4 catsys 58, Wb “erraxx” « 7 vsyncxxx” B8, WX err ZAEELIEM, KBEERS
BIAMR/TERMR. vsyncTHEEE —HIBIE ;0 & vsync &g, R vsync FERIFTIRE;

2. BBF ref_fpsxoak L “fpsuxx” BE S ERIFTERMER, R ref_fps SR &R
EARFRY, BB DTS B timing BEERESIE;

3. BF “dmabufixxx “HEEREEEA, U cache 812 50 £, REAFREEHINNERE, &
H dmabuf map K BYE)EL;

BRRIE SR

screen[0] -> dev[2]: BHIREEZXZ DE0 > Tcon2;

de_rate: DE BOT{E$A;

ref_fps: &% fps, 81 hz;

mgr0: EEERIMEd index;

1920x1080: &&HEDYEE;

fmt[rgb] cs[0x204] range[full] eotf[0x4] bits[8bits]: &&FEM, KRz T: MK, MESTEHE, eotf, M bit;
unblank: & E% blank, unblank FEE7R, blank XFHER;

direct_show: cvbs WEE&ER;

jommu: iommu 2% EaE;

rcg_en: rcq B regs @5 FEE

rcqinfo:
rcq_irg[2517]: rcq SERLERBRREL;
rcq_update_rquest[2431]: rcq EHFHERKREL;
rcq_update_req_irq[3933]: rcq EHFIERETA vsync IHEK;
rcq_finish_irq[3934]: rcq FER A BTETAY vsync THEK;

dmabuf:
cache[16]: IRGIAEIPEER dma_buf =2, BHXPMEBIES0, NaTEESRH AL dmabuf REHIER, MMTE map;
cache max[24]: ReiAZBEER dma_buf ENNZIEIRAE, IR cache MIEE;
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umap skip[0]: Bkt umap dma_buf B9x%, HRFTELESHER, RoHETEHMETEFHMKER, EFHMNTER
HETEMERNIERAE, TR—X umap skip;
umap skip max[0]: BkE umap dma_buf BURERBIRAME, HEER umap skip BIIE(E;

err: de ERERAORER, de BREXTTRESHIIRREIS, RN, de BRE—RATEERESIE;

skip: R de BYMIATRER, BAiSEI-FIIAE, BNiRIEdRTEIIRNIRIE, de BIRHMAES XD BERKIZERNEBIT
HRKX, EMESRERERGNIS, ER4EERRENER,;

irq: RNZBER _EEEERXAARRITINRE, —EEKRRZEE LM timing controller IETEIEITH;

vsync: FTRENMERFRAFFEFLEN vsync S HEMNEE, —BEEKRREERITAZES;

BUF: 2388, BUF/COLOR, —f&~ BUF, ENEIEE+ BUFFER®, COLOR ERRER— 1" 4ENEE, FHBUFFER,
enable: 27RETF enable K&

ch[0]: ZBE&TF blending 1&EO

lyr[0]: ZEIE2F a1 blending @EHAEE0

Z[0]: BBz 7, BU/VETERES, AIEstz FANEREEE

prem[Y]: REFFREX, Y2, NGB

a: alpha 2%, globl/pixel/alpha {&

fmt: BB, 864 LI RGBEZ; LU EAYUVIEZL, EIWBI72 AYV12, 76 ANVI2
fb: BB buffer B9 size, width,height, =198

crop: Elfgbuffer FRERBXKIE, [x,y,w,h]

frame: ERERE LHNERXIE, [xy,w,h]

addr: = 2Rttt

flags: —A%790, 3D SS BY0x4, 3D TB BY/90x1, 3D FP B /90x2;

trd: 2% 3D, 3D AT (HDMIFP AT N1) Fcounter R T :
sampling: XHINERREETIEE R [in_w:out_w,in_h:out_h]

disp[0]all:2463, sub:2463, cur:2463, free:2436, skip:0

all: fence timeline 224

submmit_count: RE—XZEEN fence &=

free_count: BEBHH fence HFS

current_count: HallE/EEmEY fence 5

skip_count: BkMUZ#, ABATE disp BEEEMIBR, RENE—1 active XA hwcomposer £3% % F— MY E Gl Tk

7.1.2 fEH colorbar i

echo num > /sys/c?ss/disp/disp/attr/colorbar 4

ERNEEIENR, num FIESHRE X:

e 0: DEE#EaH (FIAER)
e 1~7: TCON REHIE
e 8: DE NZ colorbar it

7.1.3 BIEHthEkiE

echo /data/filename.bmp > /sys/class/disp/disp/attr/capture_dump

EEN DE fbER, HRFEIXM, 255 bmp M raw B, UXHREEXS:!

o 7 .bmp “EEFHEREN bmp BAEF;
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o 7 yuv420_p “. 7 .yuv420_sp_uvuv “. 7 .yuv420_sp_vuvu “ 7 .argh8888
“.abgr8888” . ” .bgr888” . “.rgha8888” . “.bgra8888” HHEIHFREFE AL raw 1§
n;

AR Linux5.15 &AL aops RZATERFE, AIURE N AimRY capture #2&F LI, android
SEZ X : HWComposer: hwcdebug -capture

7.1.4 JATE K enhance

echo num > /sys/class/disp/disp/attr/enhance_xxx

enhance_mode. enhance_bright. enhance_contrast . enhance_saturation 1—%, X
BEEEZANEMEE S

enhance_mode AJTLEX 0~ 3, S5IFR: O0-tE. 1-4%5h. 2- BFRARRE. 3> demo

enhance_bright. enhance_contrast . enhance_saturation, FARET BEZEFNZE. Tt
E. 8E, 5EEEN 0~ 100,

enhance_denoise. enhance_detail. enhance_edge A—4H, AR AT IMBENAT. iE
:;._E.-,jlg O ~ lOo

7EE: enhance_denoise. gnhance_details enhance_edge, 5 F & vep ATRERZHF

7.1.5 &:a

echo num > /sys/cléss/disp/disp/attr/co}lo{r_té/m perature

BEPEEEREEESH, AJE-50 ~ 150, Hi¥mLealE, ERARER,

FE: AW1890 &R REEE N [-50, 150], HERSTEEE N [-255, 255]

7.2 debugfs %0

ETRIKhER debugfs 122, LM —LEANDIREOALAS, BIXGETRNEXELRARE
Fo

IETHIR B R

mount -t debugfs none /sys/kernel/debug
cd /sys/kernel/debug/dispdbg
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BREM:

diana-pl:/sys/kernel/debug/dispdbg # ls
command dbglvl info name param start

e Nname: RNRFHWNREZF

e command: FRHITHIGRS

e param: RNZETEMMSE
e start: A 1 FFHERITHSL

e info: REMIHITHER

7.2.1 ReERIRESH

echo disp0 > name

echo switchl > command
echo410110x40x1040008>param
echo 1 >start

Heh, param 28& X R

o Argl:

ErREORKS, 1. LCD B/RiEO; 2: tv ExEO; 4: HDMI B/R#E0; 8: VGA BRix

O; 32: edp B#EO

o Arg2:

tv mode, P ¥ XRMAKS, TG LLTE include/video/sunxi_display2.h FE enum

disp_tv_mode H&EE|

o Arg3:
o Arg4:
o Args:
o Argb:
o Argr:

color format, 0: RGB; 1: YUV444; 2: YUV422; 3: YUV420
color depth, 0: 8Bit; 1: 10Bity 3: 12Bit; 4. 16Bit

eotf

color space; 0x104: BT601; ,0x101: BT709, 0x107: BT2020
mode, 1: DVI Mode; 0: HDMI Mode

T disp0/1, EHIIRER/BEEREHIRES .

7.2.2 AXRE

7B LCD RRigsE:

echo lcd0 > name
echo enable > command
echo 1> start

KA LCD RRigeE:

echo lcd0 > name
echo disable > command
echo 1> start
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lcd (n) ,n5dts EEERZH lcd TTRZESIHEE,

71.2.3 AXETR

HFERETR:

echo blank > command
echo 1>param

echo disp0 > name
echo 1> start

KHAER:
echo blank>command
echo 0> param

echo disp0 > name
echo 1> start

7.2.4 RBVRBRFIIREE

ERERE] DR FH EEHUH T RERIGER N,
RAR :

echo suspend > command
echo disp0 > name
echo 1 >start

(=1
MR :
echo resume > command

echo disp0 > name
echo 1 >start
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8.1 BR (X&)

RIS . Ml#3HE LCD fith, &RILLCD RBERMAET, FATEELEFRR,

PR WIMRIEER LCD B HEALER, FHIREREHEMRE, BIRE ERIRESMITHE
Ro

RIRHE S
o FIE—

ERABEXRE LCD RHNRREE, MREAEMBERNESR, FXWREIEEHE S BEXN
GPIO. HBJREE PWM BigfErt. &N, R NEHL.

o« FIEZ

MRMAEEZ GPIOL BIREHEEEE, HFEXRIFIEE, £ board.dts BBE L

o FE=

WMRIFEER PWM ZEEEE, LBEEMSIKk &AM PWM ERERIEE, NRERRERSEH
THE, R sdkiZB AL PWMARIR(ERIER. mILL cat /sys/kernel/debug/pwm BEEE & H
o MREETE PWMIRTISEME, BEKRE—T menuconfig B&ITH.

o FIEIY

MRS B=RRRIRA, EHE dts 3¢ board.dts BLE. MREEERR, AIUIFREAZR.

8.2 BB (BHM)

MK Vg LCD, XRMAEEK, FREAMHER.
P WMRWRBAREARRL, AJ8ERE DE. TCON BN AR XM,
BEHETSE.
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o FE—

i

RIE “BEETERORT ETHENARANERESESER. Hb,
ARHERER S,

Lo BRI

&

o« PIEZ

BiE “BF ETERF, EEDERMEESEER. NRALEE, HE DEREERSIER; R
%, #2TEIE,

o« TE=

R#Ecolorbar & colorbar, #15R TCON BEEM colorbar 8B E R, HIEEHER; WREE
T, HEE TCON MNRERNEFFES. EEMEXRME, LRI RERETHF,

8.3 &

MANR: BErestERE, UIRAERIEEEMZEL.

BT IR FAMEERRY DE thid. FIRERMAEER buffer AR ERNARE; WA
fE DE FcE thi5o

BIAHE S B

o TB—

RIEEE SRR R SHENARNNEREERSER. HP, EERENEHENNESRS,
o BT

S DE FEEE, HERE, WIPRERER, FEIFKEARZH.

8.4 IR#IREE

MANR: EEEEDRERIRKE “err” —HIENM, ANERELIINR/ERIR.

ERADHT: REEEARMER—F BRG], fLREZ TCON £ DE BREUERAIM “buf” B=
By, THIEFIEY, B/RIdiE®, DE =@ DDR EVEERIEZRX T “buf” , TEEMMREASRL
DE REHEFEX T “buf” o

BB E.
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o FE—

DE 4REMIMS KR, HIRAR, RAHRETEN, BRESEAN DE BRI KL
HiE, Hx “buf’ KA, SEERE

1. BYFFI4BEIEMR: DE BIMEBEISAR A 1pix/cyc, EXRFIMIRER de_clk>=pclk, &EE ERIERD
KA B “de_rate: 7 BILUEEF de WIIERYHF, pclk MgEMENGRND, XFESIH
BXNMAT de_clk >= pclko

2. scaler £8E3EFR: & crop K/NMIETRAKNAR—EEY, =EA scaler #17481%, BH#I DE RAX
¥ 4k video format BIAZER, RHA channeld X3, EXEMBEEABTHEM, BAKNLERK

(crop B9A/)\) , DERMERIIR, SEEREK

o FIE

REZEREEZHT DDR HEIE, REZ DE £ DDR EX# Y, RFHERS, BREHE, S
R TN

XS REES D HEIH S DE WHDE, HITLLARR DDR 2856, REMBIE, AJLUET T
AR :

1. EEEBRERKRES, GFE =B RSB TR

2. JA% DDR $iX

3. X DVFS Thig

BHRRTE, BT REASZR, FERE DDR ¥RILEE, HIIGRFERDITIRMERRT Eo

8.5 REFI{E

EENKR: REEE—TEE, FHEHRZ,
D WRRGEARTER—REESR, RRNARERSEN,

RS

o FB—

RIBEE SR ERRIRSHENARANNEREREENE, F3IXFEZEMLL,
o FET

HENREMZEE, FrIXE5EH, &I, #ITRFERH, fence MERE,
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8.6 RERSFETER

EEANR: BEVIFEIRNE, HINEEER, HAME R,

RIS IR Z2HER DE scaler HEEM KR,
RIRHE S

BIEEE ERERIVREEERNEHINHERERNS S NRFERBLA width x height BRI
crop BY width x height /" 1/16 8lE KT 32, BAERTBEE DE 481K, XA GPU, BNAE
HERES.

8.7 RZEYIMMF E /R

AR RERAEER, TUAANWAEERER,.
DT MR ZHEMERERE, 5EREHRERK,

EHETSE:
o HB—

HIZE DRAM F R 26 i i Ko
o« T

ERLZHERY, HE fence MIFRIZ; B4 linux RS, HEEMURIZ. swap buffer. pandis-
play itz

8.8 ERfRt

HERKR: BERETHERERE, HMERARER. REDH: EAREERRERENR]
A, FIRESEH BT EMEE XX,

EHETSER:
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cat /sys/class/disp/disp/attr/sys

/sys/class/disp/disp/attr/sys
screen O:
de_rate 696000000 hz, ref fps:6l1
mgre: 1280x800 fmt[rgb] cs[@x2@4] range[full] eotf[@x4] bits[8bits] err[8] force_sync[8] unblank direct_show[
dmabuf: cache[@] cache max[&] umap skip[e] [e]

lcd output backlight( 50) fps:61.4 1286x 860
err:@ skip:18 irq:127547 vsync:© vsync_skip:@
enable ch[1] lyr[e ] prem[N] a[globl 255] fmt[ ©] fb[1286, 800;1280, 8601286, 860] crop[ e, ©,1280, 800] frame[
0,1280, 800] addr[ffsee@ 9, o] flags[ex o] trd[e,0]
0] transflo

8-1: B RFHT R

o« FIEZ

—REENB=EEERNZ

DISP_BT601 = 0x104 (<720P)
DISP_BT709 = 0x101 (>=720p)
DISP_BT2020NC_F = 0x207 (4k)

NREETENRERY, HFENARENEE= R,

8.9 IHTHREXNLLERME

EEHEA: T5 FREETER, RE, MLE, BAERE

IB)ERfRR . Bl /sys/class/disp/disp/attr/T =iEATIHEX S, SEenhance/\T,

8.10 NASEMINE logo /2Eh

)RR . Rl BN 2 VIKEARAS, NESSINE logo BEN?
1]

&

2B

&

LA LVDS 1280x800 + HDMI 1920x1080 35l :

o FE—_ & uboot-board.dts

[ &disp { \
dev_num =<2> #XPECE: ET7E 2 MBETIRE, FEXWEIA LA
dev0_output_type =<1>;
dev0_output_mode =<4>;
dev0_screen_id =<0>;
dev0_do_hpd =<0>;
devl_output_type  =<4>; #EBEIRFILEENERS
devl_output_mode =<10>;
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devl_screen_id =<1>;
devl_do_hpd =<1>;
fb0_format =<0>;
fb0_width =<1280>;
fb0_height =<800>;
fbO_rot_used =<0>;
fb0_rot_degree =<0>;
fbl_format =<0>; #ECERIF b HER
fbl_width =<1920>;
fb1l_height =<1080>;
fbl_rot_used =<0>;
fbl_rot_degree =<0>;
5

o FE_ . &K board.dts

&disp {
fb_format =<0>;
fb_num =<2>;  H#XBEE: FTX 21 framebuffer #&# uboot logo
fb_debug =<1>;
/*<disp channel layer zorder>*/
fb0_map =<01016>; # £ & framebufferid&
fb0_width =<1280>; #%B5 uboot M ERREF—
fb0_height =<800~>;
/*<disp channel layér zorder>*/
fbl_map =<11016>; #&@E framebufferfifE
fbl_width =<1920>; # Bm4S uboot M EXRIF—E
fbl_height =<1080>;

5

o FR=. & LHEH

fBgn: LCD + HDMI: %4 LCD HEZA HDMI 4645, EEBER, BIREE 2 MRFEHERE logo

)

o SN, BHMBETEX logo BR

BRI R ZHENIENE logo EIFRYAIITE, FrL 2 MREEEERRE—K logo A (BI:
bootlogo.bmp) . MRBENFRINL ETRAREE logo , REHENLATFIKEIID,

AEE
EHRANFREATREHYE!
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[ B%42: <sdk E&fE>/brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/logo_display/cmd_sunxi_bmp.c )

int sunxi_bmp_display(char *name)

{

/* BRIAKE boot_logo.bmp 2REIGMNERER framebuffer 1, 1MREE 14 framebuffer,
ABRENXA: BARREFERIRREDN framebuffer 1, */
for (i = 0; i < get_framebuffer_num(); i++) {
ret = show_bmp_on_fb(bmp_head_addr, i);
if (ret 1=0)
pr_error("show bmp on fb failed !1%d\n", ret);

8.11 AT H logo

A AR logo, SKIFAMBEE XTI logo EA

M1ERERN -
)RR .
HX___
o T
andriod13 > longan » device » config » chips » a523 > boot-resource ¥ boot-resource v O #E"boot-resource”
£ - X EEE s S bootloga.bmp EtE
@/ bat 2023 2/28 10:00, Srit= = & e =2 BEuEsx HEEE
bootlogo.bmp 2023 (SN a8 BIMP &8 RS 6,751 KB
bootlogo-go.bmp 20232400 1:28 BMPE R 6,751 KB B =]
fastbootlogo.bmp 2022[12{20012°22 B 186 KB B
_| font24.sft 2022002420 12:22 S 1200 x 1920
| font32.sft 202242420 12:22 =E 1200 &%
=E 1920 &%
fiRE 24

8-2: bmp EM

B3 X bootlogo.omp B F, HREBKAENDWERNLARERFE. KR /device/config/
chips/{IC}/boot-resource/boot-resource/

o« T

ZZuboot, EZE ubootfb 58
—f% {5 H ARGB8888/RGB888 bmp ElF, XN bpp 79 32/24, BZ&E fb0_format 73 0/8

RAE D PFRECE fb0_width #1 fb0 _ width &2

o FE=
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XHLER: W

2Zkernel, 5 ubootfb AFEE kernelfb 58

—R%fEF ARGB8888/RGB888 bmp B, Xtz bpp /3 32/24, ECE fb0_format /9 0/8

RIBDIZEE fb0_width # fb0 _ width 52

R
\,\“"“ﬂe
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g XHEEE: W

E{E =R

H&*yﬁﬁﬁ ©2024 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,

WAFRE © BRiBeERHERNERAE. RE—TMF

XA4IaRA R f5: aw-document@allwinnertech.com 45


mailto:aw-document@allwinnertech.com

	前言
	文档简介
	目标读者
	适用范围
	相关术语介绍
	硬件术语
	软件术语


	模块介绍
	显示通路
	显示驱动与用户空间交互

	模块配置介绍
	kernel menuconfig 配置说明
	uboot-board.dts配置说明
	board.dts配置说明

	显示规格
	各平台支持显示接口及其特性
	最大输出分辨率和协议标准
	T3 平台
	V853 平台
	A100/A133 平台
	R528/T113 平台
	H618/H616/T507 平台
	A523 平台
	A527/T527 平台
	V821 平台

	多显支持接口组合
	A527/T527


	显示驱动解析
	源码结构介绍
	驱动框架介绍
	图像 Buffer 参数说明
	显示驱动 Buffer 数据结构
	约束条件

	模块使用接口说明
	global Interface
	DISP_SHADOW_PROTECT
	DISP_SET_BKCOLOR
	DISP_GET_SCN_WIDTH
	DISP_GET_SCN_HEIGHT
	DISP_GET_OUTPUT_TYPE
	DISP_GET_OUTPUT
	DISP_VSYNC_EVENT_EN
	DISP_DEVICE_SWITCH
	DISP_DEVICE_SET_CONFIG
	DISP_DEVICE_GET_CONFIG

	layer Interface
	DISP_LAYER_SET_CONFIG
	DISP_LAYER_GET_CONFIG
	DISP_LAYER_SET_CONFIG2
	DISP_LAYER_GET_CONFIG2

	capture interface
	DISP_CAPTURE_START
	DISP_CAPTURE_COMMIT
	DISP_CAPTURE_STOP
	DISP_CAPTURE_QUERY

	lcd device Interface
	DISP_LCD_SET_BRIGHTNESS
	DISP_LCD_GET_BRIGHTNESS
	DISP_LCD_SET_GAMMA_TABLE
	DISP_LCD_GAMMA_CORRECTION_ENABLE
	DISP_LCD_GAMMA_CORRECTION_DISABLE

	smart backlight
	DISP_SMBL_ENABLE
	DISP_SMBL_DISABLE
	DISP_SMBL_SET_WINDOW


	调试方法
	sysfs 节点介绍
	查看显示驱动状态
	使用 colorbar 测试
	回写输出数据
	调节画质 enhance
	色温

	debugfs 接口
	配置输出设备参数
	开关屏幕
	开关显示
	显示的休眠和唤醒


	FAQ
	黑屏（无背光）
	黑屏（有背光）
	绿屏
	缺数报错
	界面卡住
	局部界面花屏
	快速切换界面花屏
	显示偏色
	调节亮度对比度饱和度
	如何实现双显 logo 启动
	如何替换开机 logo


