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1.1 XHEfET

7148 Sunxi & L Display ReptRRN—RER G EZRIBRZED, AFAXSEREHRSE,

1.2 BiRRE

o Display IRchF & A R/EF AR
e Display RN A REERE

1.3 ERE

Ny,
[2]

x 1-1: EFE~m

RiZhig s IXEn

Linux-4.9 drivers/video/fbdev/sunxi/disp2/*
Linux-5.4 drivers/video/fbdev/sunxi/disp2/*
Linux-5.10 drivers/video/sunxi/disp2/*
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2.1 BIRINEETER

layers

DE

|—channell |
| |
| |

| — - -

corel

— — — 3

| channelN |
-

rchannell |
core2
|

| |
| L

| channelN
[

Tcon

interfaces

Display device

LCD

_al

2-1:. ERiER

FESEEN L, AESR5IZE (DE) MFREUEHISE (tcon) A, MWAEE (layers) 7£ DE
FHITETERLERE, BEd—MAZHEOREIETEELETR, EERBRZNAERHN
EREMEEETREMEARMNENIER, DE B 2 Mgt (FILLEHR de0. del) , AL
DREZAFRMANER#TEN, BHEIRENEREE, UKIMWE, DE NS MRIINETE
1-4 Mi@iE (823U, de0 B 4 1, del B2 1) , SNEEFURRGEER 4 MEVERR
EE. sunxi FEEWIMEEHN Ul @Ez7. MINEENEERA, AJMUXE YUV 8 RGB
ER. Ul @EXRZH RGB ER. BEEKiR, BRERNEEINRENT:

4% 1cd(hv/lvds/cpu/dsi) i
SHWEHH
TRHZEREINESLIE
RSB RYRLE

1) 2&m;
2) 4

VIBE BN RE!

3) EHEEMXLLEILER/ RO BTN/ BRESENRE/ SEEK /B EER/ M hEE,
4) alpha blending/color key;
5) EBZiEEEH,

IR © HiB2EREROBIRAR. RE—INF



@ LWIWER
g MXHEER: WE

UIBEZ L EYRRE:

1) &m;

2) H@;

3) alpha blending/color key;
4) BEBTEER,

o XFBREFNAT

o XFZMEIGHERIMA (argb, yuv)
o XFEGEHRLE

o XFER

o ZFEIGIRIR

2.2 HHXRKIENA

2.2.1 BHEARNE

x 2-1: BHARIE

ANig R

de displayengine, BR5|%E, AARRKRANZERH#ITEM. BE. SAHNFLIERIBHER,
channel —MEFEE, Ba&TERLIESRT, AIUFERNGEET (HE 4 1) BXEERNER.
layer — P ERAERET, AR KEANER, RFHNEGERS video M ui KA,

capture 2, ¥ de FUARMERERI A,

alpha BEAE, TRAERENNEGISERE,

transform E&GTIR, WFH. HEEE

overlay BREMN, ZINFEEEGSM—ENNME, z FANEENRE, I8z /089 E.
blending EBES, % alphatbFIEEIG S E—REI¥E,

enhance [Ef%igE, §EIMAEEGIELLAZINERGRRNIREH S %

2.2.2 BHARIE

& 2-2: MHHARIE

A& R
fb g (framebuffer) ,Linux NERRERMEN—NMED, BEFHREN—RE,
al MRE, BFERERHHRREELSZEENREE.

lowlevel JKZ, BFRFEHFESINREGE.
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2.3 BERECENTER

2.3.1 Device Tree E2& B
2.3.1.1 Linux-4.9/Linux-5.4

BEMXHENEERN: kernel/linux-4.9(5.4 AZN linux-5.4)/arch/arm64 (32 AiF&H
arm) /boot/dts/sunxi/CHIP.dtsi(CHIP R#F&RKS, %0 sun50iwl0pl &),

2.3.1.2 Linux-5.10

REWMERIERE AN bsp/configs/linux-5.10/CHIP.dtsi(CHIP N#iAS, %0 sun50iwl0pl
%)

e DE

interrupts =

2-2: devicetree DE BC&

e tcon
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2-3: devicetree TCON BE2&

2.3.2 board.dts EZE 5% BH

board.dts B FEE—LREEXNETSE, BEE:
device/config/chips/{IC}/configs/{BOARD}/board.dts, E# {IC} 2 IC &S, 0
A133, {BOARD} @IREE#R, b3,
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l—‘ 1 | B | R

2-4: board.dts Bt&

1 DE Bt REFERERMAT BREE, NQRNEEN L, SHEX, BFARRL
TR EEAER.

2.3.3 kernel menuconfig EZ& 1% RA

Em1TH#HAN longan RE R, $#117./build.sh menuconfig # N EF R .
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L.
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

1 up _———>

[*] Enable loadable module support
Enable the block layer --->
Platform selection
Bus support --->
Kernel Features >
Boot options --->
Userspace binary formats --->
Power management options —-->
CPU Power Management —-->
Networking support —-—>
Device Drivers
Firmware Drivers
File systems
Virtualization
Kernel hacking
Security options
Cryptographic APT
Library routines

BOMOM XM M M KK X M M KK X M MK K MMM X

2-5: menuconfig B2&

HITIRERBRT R ETUHREE, 1% enter itH, RE T A UEIRERT. RO TS EIKE
disp2 BIIEENSEE . Device Drivers ->Graphics support->Frame buffer Devices->Video
support for sunxi->,

— Linux/armé64 4.9.170 Kernel
Driwv: srapl rt >
support for sunxi

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

1gq9qqqqqaqaqaqaqadqdqdqaqadqaqaydqdaadaqadyaddyqdqaqadqaqayaqdqdqaddaqaeaqaqaqagqaqaqayqaqdqadqaqaqaqaqdqadqaqaqaqaqaqad
Framebuffer Console Support (sunxi
DISP Driver Support (sunxi-disp2)
> HDMI Driver Support (sunxi-di
HPMI2.0 Driver Support (sunxi-disp2)
TV Driver @Support (sunxi-disp2)
VDPO Driver Support|(sunxi-disp2)
GM7121 [TV module Support (sunxd-disp2) (NEW)
EDP Driwver Support (sunxi-disp?)
Eink Driver Version 2.0f Support
boot coloerbar Supportifor disp driver (sunxi-disp2)
debugfs support for disp driver (sunxi-disp2)
composer support for disp driver (sunxi-disp2)
ESD detect support for LCD panel

—————
L

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

< Help > < Save >

2-6: disp2 BcE

Hrh:

e DISP Driver Support(sunxi-disp2)

DE IXzpidiE Lo

e debugfs support for disp driver(sunxi-disp2)

WRAFRE © BseEREROERAE. RE—TNF 7
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BT, BilEE, FERE,

e composer support for disp driver(sunxi-disp2)

disp2 HY fence &3, LRIFF W ANE, 4 linux 7] B HIERE,

2.4 TRRSERITE

Flcd/ lcd driver
| |~lcd_src_interface.c --5display REnEIEO

TRIBZENTINT

Fdrivers

|  Fvideo

| | |fbdev

| | | Fsunxi --display driver for sunxi
| | || Fdisp2/ --disp2 MEF

| | ||| fdisp

| [ ||| ] pdevdisp.c --display driver &

| | |11 | Fdev fb.c --framebuffer driver B
[ | || 1] Hde --bspR2

| | | ]| || Hdisp_led.c --disp_manager.c ..

| | || ||| Fdispal.c --alB

[ | 1111 ] “lowlevel _sunti/ --lowlevell B

[ L] de_tedie ...

| | |11 || “disp_sys int.c <0SAL B, Si2ERSHEXE
[ I

[ I

| [ 1]

| /|-default panel.c... | -<FPECEZHNFEERL

include
f-video video header dir
| Fsunxi display2.h display header file

WRAFRE © BseEREROERAE. RE—TNF
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2.5 IXTHHESRS TR

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

2-7: RohiEE

ETREAIN A AENEE ! Kz, EXRERKE. KESEREHEE, TEMARTE LRE
ENIRESHRIRREMFRENSH, HEEEIENFESRT. ERERENKBEHITHER
LR— N THTIEERIR, KEEXTIMEEIIRERE O, BIAZA AR TEREEN IS EE SN
SK—mEO. EIREHE, 2A= ramebuffer IXzh, disp IX&H, led Iz, Framebuffer JXEf

5 framebuffer core X1%, £ linux #74R framebuffer 0, Disp IK5h

HRZOIREIRIR , FRE R OEBE disp IXEpREM, B4 lcd BIEDO,

|=§=]
EEEN

BRI
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3.1 ERZEOMA

BREAETEET ioctl KM, NN T RE/dev/disp2. BIAKRE XIFFAFELXHE L
B E R kernel/linux-4.9(5.4 A% N linux-5.4)/include/video/sunxi display2.ho X¥
FERERR, BEERSHISERRE, LERBERAREE, sunxi FEM DE EZH
FiZERE R disp,channel layer id =M&5|M—#E (disp:0/1, channel: 0/1/2/3,
layer id:0/1/2/3), EH disp ZRER28%F5|, channel &RBEEZES|, layer id RREEA

MERRSl. TEHEEMIEERNSEMAXGRELRNE:

struct disp_fb_info2 {

int

struct disp rectsz
unsigned int

enum disp pixel format
enum disp color_ space
int

bool

struct disp rect64
enum disp buffer flags
enum disp scan flags
enum disp eotf

int

unsigned int

int

unsigned int

unsigned int

fd;

size[3];
align[3];
format;

color space;
trd _right fd;
pre multiply;
crop;

flags;

scan;

eotf;

depth;

fbd en;
metadata fd;
metadata size;
metadata flag;

o fd

BEFHXHER.

e size 5 crop

Size F& buffer W2 R, crop MFER buffer FEEBETRHBX. MNTEFR, TEHNE

R size FRiR, MEFEFIDAERHX, L crop 1R, EREL
57, HRBHZ2REN, FeEERELERERMN,

E% crop FRIRAYER

WRAFRE © BseEREROERAE. RE—TNF
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A (xy) - width | height

——{ Src_win

~||
ot
[

& 3-1: size # crop

e crop #l screen_win
crop FEBENEE, Screen win A crop #4% buffer ERE L ERHNUE, MNRAE

HITHEMENIE, crop *EI screen win A width 1 height %M, MRFEELEM, crop
screen win B width 1 height B LARHEE,

(EXY) | widh | height [(x.y) width [ height

screen_w
! -
_—— src_win
e % screen
fb height height
| fbsize | fh width v r e width
— S oree sereen wid
Screen |

3-2: crop # screen win REE

e align

BEFANFTFTE

WA © BSEERERHERAE. RE—TF 11
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BMAERNEN. Ul BEXFREN:

DISP FORMAT ARGB 8888
DISP FORMAT ABGR 8888
DISP FORMAT RGBA 8888
DISP FORMAT BGRA 8888
DISP_FORMAT XRGB 8888
DISP_FORMAT XBGR 8888
DISP FORMAT RGBX 8888
DISP FORMAT BGRX 8888
DISP FORMAT RGB 888
DISP_FORMAT BGR 888
DISP FORMAT RGB 565
DISP_FORMAT BGR 565
DISP FORMAT ARGB 4444
DISP FORMAT ABGR 4444
DISP_FORMAT RGBA 4444
DISP_FORMAT BGRA 4444
DISP_FORMAT ARGB 1555
DISP FORMAT ABGR 1555
DISP FORMAT RGBA 5551
DISP FORMAT BGRA 5551
DISP_FORMAT A2R10G10B10
DISP_FORMAT A2B10G10R10
DISP_FORMAT R10G10B10A2
DISP FORMAT B10G10R10A2

Video BEXFHER

DISP FORMAT ARGB 8888
DISP FORMAT ABGR 8888
DISP FORMAT RGBA 8888
DISP FORMAT BGRA 8888
DISP_FORMAT XRGB 8888
DISP _FORMAT XBGR 8888
DISP FORMAT RGBX 8888
DISP FORMAT BGRX 8888
DISP_FORMAT RGB 888
DISP_FORMAT BGR 888
DISP_FORMAT RGB 565
DISP_FORMAT BGR 565

DISP FORMAT ARGB 4444
DISP FORMAT ABGR 4444
DISP_FORMAT RGBA 4444
DISP_FORMAT BGRA 4444
DISP_FORMAT ARGB 1555
DISP FORMAT ABGR 1555
DISP FORMAT RGBA 5551
DISP FORMAT BGRA 5551
DISP_FORMAT YUV444 I AYUV
DISP_FORMAT YUV444 I VUYA
DISP_FORMAT YUV422 I YVYU
DISP FORMAT YUV422 I YUYV
DISP FORMAT YUV422 I UYVY
DISP_FORMAT YUV422 I VYUY
DISP_FORMAT YUV444 P

IR © HiB2EREROBIRAR. RE—INF
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DISP FORMAT YUV422 P
DISP_FORMAT YUV420 P
DISP_FORMAT YUV41l P

DISP FORMAT YUV422 SP UVUV
DISP_FORMAT YUV422 SP VUVU

DISP FORMAT YUV420 SP UVUV

DISP FORMAT YUV420 SP VUVU
DISP_FORMAT YUV411l SP UVUV
DISP_FORMAT YUV411l SP VUVU

DISP FORMAT YUV444 I AYUV 10BIT
DISP FORMAT YUV444 I VUYA 10BIT

3.2 ARFMHF

3.2.1 &0

RGB #&U&BBERE A 72/ layer AILUKTE— channel, fL5%tM channel0 Fia57 .
AREH layer AJLUBRTE— channel,

1 layer £ECEIE— channel AIUER—ZERELHIEY,

SEE layer L5 M channelO 44, video fL7t5EC video channels

FEEREEHE scaler BRIMEREER,

ANl

FERELBIM 1/ 16X EI32x;
UI channelWBEHRERTA /mE AN 4x2 F| 8192x8192;
VI channelW4aIRERIN/ HiB9AR/NA, 8x4 5 8192x8192,

6. 3D layer & 2 1 layers
7. 1&LRA:

1. UI channeUgNiBXBULEESFERK, FE—channelAJLIEFREHIRGBIER;
2. VI channeli&RiFWEVideoi@ERiFKE, E—channel, BERHABRIEALRRGE, EARYUV, LHNIRGB
BY, 49 layeral LERREIIRGBOEETN; HRAAYUVES, 4 layerREERHE—YUVHZERKR.

3.2.2 MiSEES
1. &7 video format, M 4 4 layer #Zi[F— format.

2. &7 ui format, M 4 4 layer #HTA ui format,
3. 542 smart color, R7E video channel0, HEHRZE display0 Z1E,

3.2.3 SNR

1. B#H yuv420/yuv422 &R

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 13



@LWIMIER
: SRR R

2. A% interleave &0

3.2.4 [B|F

1. A%EFEM display0 3¢ displayl it
2. WM EE)Y, AKX,

3.2.5 XFARN

1. yuv BHEERE 2/4 pixel 3175,
2. atw EEBEAEER NxN B N B, 0 40x40, BEH 40 ER,

3.3 BIRfERZEOULH

sunxi T8 TEREELAFRME T XSThEEED, AIWERE. LCD FERARHFITIRNE,

3.4 Global Interface

3.4.1 DISP. SHADOW PROTECT

e {EF: DISP_ SHADOW PROTECT (1) 5 DISP SHADOW PROTECT (0) EcxJfEH,
EFMNMEQARZ ANEDEBABAD LT, mZ2EA DISP SHADOW PROTECT
(0) FA—H#HIT.

o B
handle: ERIFENEIMR.
cmd: DISP SHADOW PROTECT,
arg. arg[0] NER@E 0/1; arg[1] 5 protect &%k, 1 &R protect, 0: £’ not pro-
tecto

o RO
DIS SUCCESS: .
Hith: XKS,

o Tl

//BThcache, dispfd RERIRENAIR
unsigned long arg[3];

arg[o] 0;//F06

arg[1] 1;//protect

IR © HiB2EREROBIRAR. RE—INF 14
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ioctl(dispfd, DISP_SHADOW PROTECT, (void*)arg);
//do somthing other

arg[1l] = 0;

ioctl(dispfd, DISP_SHADOW PROTECT, (void*)arg);

3.4.2 DISP SET BKCOLOR

o {EA: ZRHMATFEERTERE,
o SH

handle: RN,

cmd: DISP_SET BKCOLOR,

arg: arg[0] AR R&& 0/1; arg[1] 7 backcolor {58, & disp color FIELEWIET
e IX[O]:

DIS SUCCESS: M.

Hith: KM=,

o ffl

//EBERETRERE, dispfd NERREpEHA, sel AEFEO/1
disp color bk;

unsigned long arg[3];

bk.red = 0Oxff;

bk.green = 0x00;

bk.blue = 0x00;

arg[0] = 0;

arg[1] = (unsigned long)é&bk;

ioctl(dispfd, DISP SET BKCOLOR, (void*)arg);

3.4.3 DISP.GET SCN_WIDTH

o ER: ZERMATRINGEFIRREKEDYER,
o SH
handle: ERIREHEA.
cmd: DISP GET SCN WIDTH,
arg: arg[0] AEBE 0/1,
e IX[O]:
IEfE: BIhHIREISFIREKTED PR,
Hith: KM=,

o ffl

/ /REB R R KT HER
unsigned int screen width;
unsigned long arg[3];
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arg[o] = 0;
screen width = ioctl(dispfd, DISP_GET SCN WIDTH, (void*)arg);

3.4.4 DISP GET SCN HEIGHT

o EF: ZERMATRABHIIRREED R,
o B
handle: ERIREHEIR,
cmd: DISP GET SCN HEIGHT,
arg: arg[0] AEREE 0/1,
o 1R[E]:
IFfE: RHEREEHFIREERES PR,
Hfth: KKS,

o Tl

/I REFREENE

unsigned int screen height;

unsigned long arg[3];

arg[0] = 0;

screen_height = ioctl(dispfd, DISP GET SCN HEIGHT, (void*)arg);

3.4.5 DISP. GET OUTPUT TYPE

o EF: ZR¥ATFREHMERREHZER (LCD, TVHDMI, VGA,NONE),
o T

handle: ERIKBEHEIRE,

cmd: DISP GET OUTPUT TYPE,

arg: arg[0] AEBE 0/1,
° JE_EI

IEE: Y, REIEFGIEREHIER,

Hfh: KKS,

o 5l

//RERE A B 2R

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);
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3.4.6 DISP GET OUTPUT

o {EF: ZRHATFIREHFIERAHIERLER (LCD, TVHDMI,VGA,NONE),
o B

handle: BRIXENAINA,

cmd: DISP GET OUTPUT,

arg: arg[0] NEREE 0/1; arg[1] #3EM disp output EENIETH, BTFHREFREE,

e iR[O]:
0: A,
Hith: KK S,

o Tfl

//3RER H A0 BRI B

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;

3.4.7 DISP VSYNC EVENT EN

o EA: ZREFB/XF vsync JHEKIEINEE,

o B

handle: ER¥EENAIE, cmd: DISP VSYNC EVENT EN.

arg. arg[0] AE/Ri@iE 0/1; arg[1] /9 enable £%, 0: disable, 1: enable,
o JR[O]:

DIS SUCCESS: MYl

Hfth: KKS,

o

//FRB/*Avsync HEXRIXEINEE, dispfd ARTRIEEIEM, sel NREO/1
unsigned long arg[3];

arg[o] = 0;

arg[1l] = 1;

ioctl(dispfd, DISP_VSYNC EVENT EN, (void*)arg);
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3.4.8 DISP DEVICE SWITCH

o B ZR¥A Tk KR,
o S
handle: ERIREHEM.
cmd: DISP DEVICE SWITCH,
arg: arg[0] WETRIEE 0/1; arg[1l] AEEHEE; arg[2] AEHERR, TEREHEZETRRA
LCD &Ko
e IR[D]:
DIS SUCCESS: &3,
Hith: KKS,

o N5l
/ /3%
unsigned long arg[3];
arg[0] = 0;
arg[1] = (unsigned long)DISP OUTPUT TYPE HDMI;
arg[2] = (unsigned long)DISP TV MOD 1080P 60HZ;

ioctl(dispfd, DISP DEVICE SWITCH, (void*)arg);
WA wNRfEFENtype BDISP _OUTPUT TYPE NONE, R=XHHHIE MBIER MG

3.4.9 DISP DEVICE, SET CONFIG

o 1EA: ZRMA TN EHEEHEERLICENEMSE.
o BH
handle: ERIFENEIMR.
cmd: DISP DEVICE SET CONFIG,
arg: arg[0] AEREE 0/1;-arg[1] 7915 disp_device config BI$Eft

o JR[O]:
DIS SUCCESS: Iho
Hih: &M,

o 15l

/ /R R B IS ENE S
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[o] 0;

arg[1] (unsigned long)&config;
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ioctl(dispfd, DISP DEVICE SET CONFIG, (void*)arg);
BEA: WERfEEMtype EDISP OUTPUT TYPE NONE, $&XHNa S rodEmEH.

3.4.10 DISP DEVICE GET CONFIG

o EF: ZER¥MATFRENHFME LR NRBXNEESE,
o B

handle: ERIREHEIE,

cmd: DISP DEVICE GET CONFIG,

arg: arg[0] AETBEE 0/1; arg[1l] ##EMA disp device config B#E5t,
o i[O

DIS SUCCESS: WM.

Hith: LKKS,

o 5l

/ /R E AR R R AR B S

unsigned long arg[3];

struct disp device config config;

arg[0] = 0;

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

ioctl(dispfd, DISP.DEVICE GET CONFIG, (veid*)arg);

HEA: WERREAItype ZDISP _OUTPUT TYPE (NONE, /R HaiH Bmi@iE X R

3.5 Layer Interface

3.5.1 DISP LAYER SET CONFIG

o EA: ZERMATIREZITERER.
o B

handle: ERIREHEIE,

cmd: DISP SET LAYER CONFIG,

arg: arg[0] NERIEE 0/1; arg[l] NEIREESHIETH; arg[2] A EERENEREHE.
o IR[E]:

DIS SUCCESS: &3,

Hth: kK=,

o ffl

struct

{

disp layer info info,
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bool enable;
unsigned int channel,
unsigned int layer id,
}disp layer config;
//REEESH, dispfd ARTREKEIER
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 it
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;//FEm/\#, &32bit REHK, &
32bit J/MK
config.info.fb.crop.height= ((uunsigned long)height)<<32;//E =/, &32bit NEEK, &
32bit S\
config.info.fb.flags = DISP_BF NORMAL;
config.info.fb.scan = DISP SCAN PROGRESSIVE;
config.info.alpha mode = 2; //global pixel alpha
config.info.alpha value = 0xff;//global alpha.wvalue
config.info.screen win.x = 0;
config.info.screen win.y = 0;
config.info.screen win.width = width;
config.info.screen win/height= heightj}
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);

3.5.2 DISP LAYER GET CONFIG

o {EF. ZRIBATIKINEESE,
o B
handle: BRIXENAINA,
cmd: DISP LAYER GET CONFIG,

arg: arg[0] AERIEE 0/1; arg[1] NERERESHISH; arg[2] NEERNEENERE

Ho

e IR[O]:
DIS SUCCESS: HM.
Hith: LK S,

o 5l

54
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%%

//EBEEBSH, dispfd ANERRNAHE

unsigned long arg[3];

struct disp layer config config;

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

arg[1] (unsigned long)&config;

arg[2] 1; //layer number

ret = ioctl(dispfd, DISP_GET LAYER CONFIG, (void*)arg);

3.5.3 DISP_LAYER SET CONFIG2

o EA: ZERMATIREZITERES, FRZIZEORIES disp layer config2 BIER.
o Y

handle: ERIREHEA.

cmd: DISP SET LAYER CONFIG2,

arg: arg[0] NEREE 0/1; arg[l] NEREES$ (disp layer config2) HIE%t;

arg[2] NEERENEREHE.
e IR[O]:

DIS SUCCESS: o

Hth: KKS,

o Il

struct
{
disp layer info info,
bool enable;
unsigned int channel,
unsigned int layer/ id,
}disp layer config2;
//REEESE, dispfd ARTRIKEIER
unsigned long arg[3];
struct disp layernconfig2siconfig;
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 it
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;//FEm/\#. &32bit REHK, &
32bit Jw/hEK
config.info.fb.crop.height= ((uunsigned long)height)<<32;//Es=/\#, &32bit NEE, K
32bit H/MK
config.info.fb.flags = DISP_BF NORMAL;
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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[1l] = (unsigned long)&config;

arg[2 = 1; //one layer

ret = ioctl(dispfd, DISP_LAYER SET CONFIG2, (void*)arg);

3.5.4 DISP LAYER GET CONFIG2

o 1EA: ZRMATHANERESH.
o B
handle: ERIREHEM.
cmd: DISP LAYER GET CONFIG2,

arg: arg[0] N EREE 0/1; arg[1l] NEREESE (disp layer config2) BIE%t;

arg[2] AEERINECENEEHE.

° ﬂi[]:
DIS SUCCESS{ WM.
Hfth: KKS,

o ffl

//REEESE, dispfd NERRNAHE

unsigned long arg[3];

struct disp layer config2 config;

memset (&config, @pnsizeof(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);

3.6 capture interface

3.6.1 DISP CAPTURE START

o EF: ZREBEHEIRINEE,
o B
handle: ZERIEENEIM,
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cmd: DISP CAPTURE START,
arg: arg[0] AEREE 0/1,
o iR[E]:
DIS SUCCESS: WM.
Hith: KK=,
o Tffl

//BEhERINEE, dispfd AERIEEHEK
arg[o] = 0;//ETBiE0
ioctl(dispfd, DISP _CAPTURE START,

(void*)arg);

3.6.2 DISP CAPTURE COMMIT

o FA: ZRBIERBRER, RXEA EXBIEREIEE.

o B
handle: ZRIEENEIM,

cmd: DISP CAPTURE COMMIT,

arg: arg[0] AE/RE&E 0/1; arg[1] 7 struct disp _capture info &%, FALUKEEHEH

BOEENREERRNER.
o JR[O]:

DIS SUCCESS: B

Hth: XKS,

o 5l

//IRXEBRIEE, dispfd HERIRShEIAHE
unsigned long arg[3];

struct disp capture_info.dinfo;
arg[0] =

screen_height
info.window.x = 0;

info.window.y = 0;
info.window.width = screen width;
info.window.y = screen height;

info.out frame.crop.x = 0;
info.out frame.crop.y = 0;

arg[0] = 0;//ETBiE0
arg[1l] = (unsigned long)&info;

ioctl(dispfd, DISP_CAPTURE COMMIT,

screen width = ioctl(dispfd, DISP_GET SCN WIDTH, (void*)arg);
ioctl(dispfd, DISP GET SCN HEIGHT, (void*)arg);

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.width = screen width;
info.out frame.crop.height = screen height;
info.out frame.addr[0] = fb address; //buffer address

(void*)arg);
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3.6.3 DISP CAPTURE STOP

o EF: ZER¥IZLLERINRE,
o SH
handle: ERIXEHER.
cmd: DISP CAPTURE_STOP,
arg: arg[0] AERBEE 0/1,
e IR[O]:
DIS SUCCESS: I,
Hith: KM=,

o 5l

//{ZIEBRINEE, dispfd ARTRIREIEWR

unsigned long arg[3];

arg[o] = 0;//ETi@E0

ioctl(dispfd, DISP_CAPTURE STOP, (void*)arg);

3.6.4 DISP CAPTURE QUERY

o 1EA: ZRMEANIARIVE GRS SR,
o BH

handle: ERIEENEIMR.

cmd: DISP /CAPTURE QUERY,

arg: arg[0] AETEE 0/1,
e 1X[0]:

DIS SUCCESS: MY,

Hith: KK=,

o Rl

//EHEREERY, dispfd ABRIEENAIRE

unsigned long arg[3];

arg[0] = 0;//2TEE.

ioctl(dispfd, DISP_CAPTURE QUERY, (void*)arg);

3.7 LCD Interface

3.7.1 DISP LCD SET BRIGHTNESS

o fEA: ZREBATIRE LCD =K,
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o B

handle: ERIRENER.

cmd: DISP LCD SET BRIGHTNESS.,

arg: arg[0] 7 DE0/1 SN E@iE,; arg[l] AEX=EME (0~255) .
e JR[O]:

DIS SUCCESS: &3,

Hith: K=,

o Tl

//&EBLCD NEXRE, dispfd AERENEIR

unsigned long arg[3];

unsigned int bl = 197;

arg[0] = 0;//DE0kLAIE

arg[1l] = bl;

ioctl(dispfd, DISP LCD SET BRIGHTNESS, (void*)arg);

3.7.2 DISP LCD GET BRIGHTNESS

o EF: ZE¥ATREX LCD M=RE,
o B
handle: ZERIXEHEIMA,
cmd: DISP LGD GET BRIGHTNESS.
arg: arg[0] A DEO/1 XA B i@iE.
o JR[O]:
DIS SUCCESS: &3,
Hith: kKo

o Tl

//3RBILCD MEHRE, dispfd AERIRENAIR

unsigned long arg[3];

unsigned int bl;

arg[0] = 0;//2TEE

bl = ioctl(dispfd, DISP LCD GET BRIGHTNESS, (void*)arg);

3.7.3 DISP LCD SET GAMMA TABLE

o {EF: ZRHATIRANETRERE,
o B
handle: BRIXENAINA,
cmd: DISP LCD SET GAMMA TABLE,
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arg: arg[0] AER@E 0/1; arg[1] # gamma table BYE#IL; arg[2] 1 gamma table

B size, FRHAREA, BN 1024, FEEETXME,
e 1X[O]:

DIS SUCCESS: HiM.

Hith: KK=,

o 5l

//i%E1lcd Mgamma table, dispfd JERIRENAIR

unsigned long arg[3];

unsigned int gamma tbl[1024];

unsigned int size = 1024;

/* init gamma table */

/* gamma_tbl[nn] = xx; */

arg[0] = 0;//2/RBiEO

arg[1l] = 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” )

3.7.4 DISP LCD GAMMA CORRECTION ENABLE

ER . ZREBTAERE 1cd F9.gamma RIEINEE,

o SEN:
handle: BRI,
cmd: DISP.LCD GAMMA CORRECTION ENABLE,
arg: arg[0] AEREE 0/1,

o IX[H]:

DIS SUCCESS 5.

Hith: LKKS,

o 5l

//1EBElcd BIgamma RIEINAEE, dispfd AERIRENEIR

unsigned long arg[3];

arg[0] = 0;//ETiBiE0

if (ioctl(dispfd, DISP LCD GAMMA CORRECTION ENABLE, (void*)arg))
printf( “enable gamma correction fail!\n” );

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

3.7.5 DISP LCD GAMMA CORRECTION DISABLE

o EA: ZEEAE T XA lcd B9 gamma RIEINEE,
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o B
handle: ERIEEIEIM,

cmd: DISP LCD GAMMA CORRECTION DISABLE,

arg: arg[0] AEREE 0/1,

o iR[O]:
DIS SUCCESS: &3,
Hith: kK=,

o Tl

//XHAlcd Hgamma #RIELNRE, dispfd AERIREHAIR
unsigned long arg[3];
arg[0] = 0;//2TEE
if (ioctl(dispfd, DISP_LCD GAMMA CORRECTION DISABLE,
printf( “disable gamma correction fail!\n” );
else
printf( “disable gamma correction success\n” );

(void*)arg))

3.8 smart backlight

3.8.1 DISP SMBL ENABLE

o ER: ZR#MAT RS sETIELhEE.
o BH
handle: ERIREHEM.
cmd: DISP_SMBL ENABLE,
arg: arg[0] AETEE 0/1,
e IR[O]:
DIS SUCCESS: MH.
Hith: LKKS,

o ffl

//FBEEEEHINEE, dispfd AEBRIREHEIHE
unsigned long arg[3];

arg[0] = 0;//2REBiEO

ioctl(dispfd, DISP SMBL ENABLE, (void*)arg);

3.8.2 DISP SMBL DISABLE

o ER: ZRBATXHAEREE JLINEE,
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o B
handle: ERIREHEIR,
cmd: DISP SMBL DISABLE,
arg: arg[0] AEREE 0/1,
e JX[O]:
DIS SUCCESS: &3,
Hfth: KKS,

o 5l

// RAEREELINEE, dispfd HBRIRENAINRE

unsigned long arg[3];

arg[0] = 0;//2T&EE

ioctl(dispfd, DISP SMBL DISABLE, (void*)arg);

3.8.3 DISP SMBL SET WINDOW

o EA: ZERMATKELREEAABKENEO, HeeEAERENEOPER.
o B

handle: ERIRENER.

cmd: DISP SMBL_SET WINDOW,

arg: arg[0] AEF@iE 0/1, arg[1] #9#EM struct disp rect BIIEEt
o R[]

DIS SUCCESS: M.

Hith: KM=,

o Tfl

//RBEREENEAN, dispfd ARRIRchEHE

unsigned long argl3];

unsigned int screen_width, screen_height;

struct disp rect window;

screen width = ioctl(dispfd, DISP GET SCN WIDTH, (void*)arg);
screen_height = ioctl(dispfd, DISP_GET SCN HEIGHT, (void*)arg);
window.x = 0;

window.y = 0;

window.width = screen width / 2;

widnow.height = screen height;

arg[o] = 0;//ETiEE0

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

ioctl(dispfd, DISP SMBL SET WINDOW, (void*)arg);

3.9 sysfs #EO#R

AT 7T FEEZAR demo RRERAZ
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const int MAX LENGTH = 128;
const int MAX DATA = 128;
static ssize t read data(const char *sysfs path, char *data)
{
ssize t err = 0;
FILE *fp = NULL;
fp = fopen(sysfs path, "r");
if (fp) {
err = fread(data, sizeof(char), MAX DATA ,fp);
fclose(fp);
}

return err;

{
ssize t err = 0;
int fd = -1;
fd = open(sysfs path, 0 WRONLY);
if (fp) {
errno = 0;
err = write(fd, data, len);
if (err < 0) {
err = -errno;
h
close(fd);
} else {

strerror(errno));
err = -errnoj
)

return err;

static ssize t write data(const char *sysfs path, const char *data, size t 1len)

ALOGE ("%s: Failed to open file: %s error: _%s",. | FUNCTION , sysfs path,

3.10 enhance

3.10.1 enhance.mode

£ video channel& 2 YUV #IBEHHEA B, —#k<E DEO 7,

- SYSFS NODE

/sys/class/disp/disp/attr/disp
/sys/class/disp/disp/attr/enhance mode

- ARGUMENTS

disp display channel, tb#no: disp0®, 1: displ

- RETURNS

none

enhance_mode: enhance mode, 0: standard, 1: enhance, 2: soft, 3: enahnce + demo
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- DESCRIPTION

EERORTIREGRIERER
- DEMO

//18Edisp0 KEFIGRATRILIGRET

echo 0 > /sys/class/disp/disp/attr/disp;

echo 1 > /sys/class/disp/disp/attr/enhance mode;
//1&&displ MBFILBIEXNHRIER

echo 1 > /sys/class/disp/disp/attr/disp;

echo 2 > /sys/class/disp/disp/attr/enhance _mode;
//18Edisp0 MEFIGRWRILGINER, HFEARETER
echo 0 > /sys/class/disp/disp/attr/disp;

echo 3 > /sys/class/disp/disp/attr/enhance mode;

c/c++ EERHI:

char sysfs path[MAX LENGTH];

char sysfs data[MAX DATAI];

unisgned int disp = 0

unsigned int enhance mode = 1;

snprintf(sysfs path,sizeof(sysfs full path),"sys/class/disp/disp/attr/disp");
snprintf(sysfs data, sizeof(sysfs data),"%d",disp);

write data(sysfs path, sys data, strlen(sysfs data));
snprintf(sysfs path,sizeof(sysfs full path),
"/sys/class/disp/disp/attr/enhance mode");
snprintf(sysfs data, sizeof(sysfs data), "%d"senhance mode);
write data(sysfs path, sys data, strlen(sysfs data));

3.10.2 enhance bright/contrast/saturation/edge/detail/denoise

- SYSFS NODE

/sys/class/disp/disp/attr/disp
/sys/class/disp/disp/attr/enhance bright /* =E*/
/sys/class/disp/disp/attr/enhance contrast /* SYLbE*/
/sys/class/disp/disp/attr/enhance saturation /* iafl*/
/sys/class/disp/disp/attr/enhance _edge /* h%&HE*/
/sys/class/disp/disp/attr/enhance _detail /* #ATiigsg*/
/sys/class/disp/disp/attr/enhance denoise /* P&g*/

- ARGUMENTS

disp display channel, tb#10: disp@, 1: displ
enhance_xxx: SEE: 0~10, ¥iEHWAK, BEHEEEA,

- RETURNS
none
- DESCRIPTION

ZEOBRTSERGHN=E /S E /B E /NS E /AT ER/ RN iEE.,
EIREZaiEHRenhance_mode HIENL, FNIKEFRSEK,

IR © HiB2EREROBIRAR. RE—INF 30



@LWIMIER

XAEER:

- DEMO

//&&Edispd HEGRZENS

echo 0 > /sys/class/disp/disp/attr/disp;

echo 8 > /sys/class/disp/disp/attr/enhance bright;
//&Bdispl BYEFEARS

echo 1 > /sys/class/disp/disp/attr/disp;

echo 5 > /sys/class/disp/disp/attr/enhance saturation;

c/c++ EERHI:

char sysfs path[MAX LENGTH];

char sysfs data[MAX DATA];

unisgned int disp = 0

unsigned int enhance bright = 80;

snprintf(sysfs path,sizeof(sysfs full path),"sys/class/disp/disp/attr/disp");
snprintf(sysfs data, sizeof(sysfs data),"%d",disp);

write data(sysfs path, sys data, strlen(sysfs data));
snprintf(sysfs path,sizeof(sysfs full path),
"/sys/class/disp/disp/attr/enhance bright");
snprintf(sysfs data, sizeof(sysfs data), "%d",enhance bright);
write data(sysfs path, sys data, strlen(sysfs data));

3.11 Data Structure

3.11.1 disp £b info

o EF: ATHEA— display frambuffer FE4EE.

o MG
addr: frame buffer BIAZRMIE, IFTF interleaved £E!, 2H addr[0] BX;
A, =MNEEB®; UV combined BY2EE! addr{0] #1 addr[1] B
size: size of framebuffer, B4/ pixel,
align: XFFAIZA 2 893848, format: pixel format, 3¥7 disp pixel format.
color space: color space mode, i¥U disp cs mode,
pre multiply: @& HITRIEIEIRIC,
trd right addr: used when in frame packing 3d mode.
crop: ATESRH buffer #FEX,
flags: #5IR 2D 3 3D HY buffer.
scan: FRIRIEARZLEEY, progress, interleaveds

o HEMEX:

planar £

typedef struct
{

unsigned long long addr[3]; /* address of frame buffer, single addr for interleaved

fomart, double addr for semi-planar fomart triple addr for planar format */
disp rectsz size[3]; //size for 3 component,unit: pixels
unsigned int align[3]; //align for 3 comonent,unit: bytes(align=2"n,i.e.
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1/2/4/8/16/32..)

disp pixel format format;

disp color space color _space; //color space

unsigned int trd right addr[3];/* right address of 3d fb, used when in frame
packing 3d mode */

bool pre multiply; //true: pre-multiply fb

disp _rect64 crop; //crop rectangle boundaries

disp buffer flags flags; //indicate stereo or non-stereo buffer

disp scan flags scan; //scan type & scan order
}disp fb info;

3.11.2 disp layer info

o EA: BTHEA—TERNEMLES.

o PG
mode: EEMER, ¥M disp layer mode.
zorder: layer zorder, itk ESNE RSB EMARENER,
alpha mode: 0:pixel alpha, 1:global alpha, 2:global pixel alphas
alpha value: layer global alpha value, valid while alpha mode(1/2),
screenn win: screen window, ERERE LERNEFRED,
fb: framebuffer BEM, %MW disp fb info, valid when BUFFER MODE,
color: display color, valid when COLOR. MODE,
b trd out: if output in 3d mode, used for scaler layer,
out trd mode:foutput 3d mode, i¥W disp 3d out mode, id: frame id, KB LR IKTN
HE&GMS, alLGEE DISP LAYER GET FRAME ID JREXEHFIEREIMS LUH— THEN
032, HEINRENE EL ERFERBIE &AM buffer,

o HEMENX:

- PROTOTYPE

typedef struct
{
disp layer mode mode;
unsigned char zorder; /*specifies the front-to-back ordering of the layers on the
screen, the top layer having the highest Z value can't set zorder, but can get */
unsigned char alpha mode; //0: pixel alpha; 1: global alpha; 2: global pixel alpha
unsigned char alpha value; //global alpha value
disp rect screen win; //display window on the screen
bool b_trd out; //3d display
disp 3d out mode out trd mode;//3d display mode
union {
unsigned int color; //valid when LAYER MODE_COLOR
disp fb info fb; //framebuffer, valid when LAYER MODE BUFFER
}i
unsigned int id; /* frame id, can get the id of frame
display currently by DISP_LAYER GET FRAME ID */
}disp layer info;
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3.11.3 disp layer config

o FA: BTFHER—ERRENEHRER.

o Ak
info: BIGMNEEREM.
enable: EBEIRE.
channel: EFEFIEREE id (0/1/2/3) o
layer id: EER id. It id REEEAEE id. Bl (channel layer id)=(0,0) £T&E 0
FHEE 0 25

o HEMENX:

typedef struct
{
disp layer info info;
bool enable;
unsigned int channel;
unsigned int layer id;
}disp layer config;

3.11.4 disp layer._config?

o EFA: BTFHRRA-TEREENEEFESE, 5 disp layer config FIEZIEF Z1FHIINEE
%, ¥ ATW/FBD/HDR IhgE. Z45198 R gefFH DISP_ LAYER SET CONFIG2 @<
Ho

o FYEI:
format: ¥EEESTE format PAEILLER,
atw: REHNBELR, F4HN struct'disp atw info,
eotf: WEBFIREFEESE, HDREGHNEE, EXN disp_eotf,
metadata buf: $5EHE® metadata B9 buffer B9t
metadata_size: metadata buffer BIK/)\.
metadata flag: #5i2 metadata buffer FIEFHIE B 3E,
Hith: SFF0R,

o HMEX:

e )

- PROTOTYPE

/\* disp fb info2 - image buffer info v2

\*

\* @addr: buffer address for each plane

\* @size: size<width,height> for each buffer, unit:pixels

\* @align: align for each buffer, unit:bytes

\* @format: pixel format

\* @color_space: color space

\* @trd right addr: the right-eye buffer address for each plane,
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%%

\* valid when frame-packing 3d buffer input
\* @pre multiply: indicate the pixel use premultiplied alpha
\* @crop: crop rectangle for buffer to be display
\* @flag: indicate stereo/non-stereo buffer
\* @scan: indicate interleave/progressive scan type, and the scan order
\* @metadata buf: the phy address to the buffer contained metadata for
fbc/hdr
\* @metadata size: the size of metadata buffer, unit:bytes
\* @metadata flag: the flag to indicate the type of metadata buffer
\* 0 : no metadata
\* 1 << 0: hdr static metadata
\* 1 << 1: hdr dynamic metadata
\* 1 << 4: frame buffer compress(fbc) metadata
\* x : all type could be "or" together
\*/
struct disp fb info2 {

unsigned long long addr[3];

struct disp rectsz size[3];

unsigned int align[3];

enum disp pixel format format;

enum disp_color_space color_space;

unsigned int trd right addr[3];

bool pre multiply;

struct disp rect64 crop;

enum disp buffer flags flags;

enum disp scan flags scan;

enum disp eotf eotf;

unsigned long long metadata buf;

unsigned int metadata_size;

unsigned int metadata flag;
}i
/\* disp layerginfo2 - layer info,v2
\*
\* @mode: buffer/clolor mode, when in color mode, the layer is widthout buffer
\* @zorder;: the zorder of layer, 0-max-layer-number
\* @alpha_ mode:
\* 0: pixel alpha;
\* 1: global alpha
\* 2: mixed alpha, compositing width pixel alpha before global alpha
\* @alpha value: global alpha value, valid when alpha mode is not pixel alpha
\* @screen win: the rectangle’on the screen for fb to be display
\* @b trd out: indicatesif 3d display output
\* @out trd mode: 3d output mode, valid when b trd out is true
\* @color: the color value to be display, valid when layer is in color mode
\* @fb: the framebuffer info related width the layer, valid when in buffer mode
\* @id: frame id, the user could get the frame-id display currently by
\* DISP_LAYER GET FRAME ID ioctl
\* @atw: asynchronous time wrap information
\*/
struct disp layer info2 {

enum disp layer mode mode;

unsigned char zorder;

unsigned char alpha _mode;

unsigned char alpha value;

struct disp rect screen win;

bool b trd out;

enum disp 3d out mode out trd mode;

union {

unsigned int color;
struct disp_fb_info2 fb;
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+
unsigned int id;
struct disp atw info atw;
}i
/\* disp layer config2 - layer config v2
\*
\* @info: layer info
\* @enable: indicate to enable/disable the layer
\* @channel: the channel index of the layer, O~max-channel-number
\* @layer id: the layer index of the layer widthin it's channel
\*/

struct disp layer config2 {
struct disp layer info2 info;
bool enable;
unsigned int channel;
unsigned int layer id;

3.11.5 disp color info

o FA: ATFHEA—EENER.
o AG:

alpha: ERGERYERE,

red: £,

green: £x,

blue: .

o HEMENX:

- PROTOTYPE

typedef struct
{

u8 alpha;

u8 red;

u8 green;

u8 blue;
}disp color info;

3.11.6 disp rect

o EA: ATFREAR—NMEELEONER.
o PG

X! R x E.

y: BRy B

width: %

height: &,
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o HEMENX:

typedef struct
{

s32 X;

s32 y;

u32 width;

u32 height;
}disp rect;

3.11.7 disp rect64

o {EF: BTFHER—MEFEEOMNER,

o FRA:
x: &8 x 8, Ea/E, 5 32bit IEEH, K 32bit J/V#K,
y: EBmy 3 EaEk, 5 32bit I, K 32bit J/vEK.
width: %, Es/8k, 5 32bit AL, K 32bit J/\#K,
height: &, E&/\8, & 32bit AEEK, & 32bit J/1

o HBMENX:

typedef struct
{
long long/Xx;
long long y;
long long width;
long long height;
}disp rect64;

3.11.8 disp pesition

o fEA: BTFRER—IMETHNER.
o HEMENX:

typedef struct
{
s32 x;
s32 y;
}disp posistion;

3.11.9 disp rectsz

o EA: BTHEA—TEFRINESR.

IR © HiB2EREROBIRAR. RE—INF

36



@LWIMIER

MHER: WE

o HEMENX:

typedef struct
{
u32 width;
u32 height;
}disp rectsz;

3.11.10 disp _atw info

o EA: BTFHREER asynchronous time wrap(FFi#8) 58,

o AE:
used: BEHB.
mode: ATW &3, AHH L TR,
b row: RIREIITH,
b col: Z=REIFIEL,
cof addr: ATW %#X buffer Bysthiit,

o BMENX:

/\* disp _atw mode < mode for asynchronous time warp
\*
\* @NORMAL MODE: dual buffer, left eye and right eye buffer is individual
\* @LEFT _RIGHT MODE: single buffer, the left half of each line buffer
\* is for left eye, the right half is for the right eye
\* @UP_DOWN MODE: single buffer, the first half of the total buffer
\* is for the left eye, the second half is for the right eye
\*/
enum disp atw mode {
NORMAL_MODE,
LEFT RIGHT.MODE,
UP_DOWN_MODE;
}i
/\* disp atw info - asynchronous time wrap infomation
\*
\* @used: indicate if the atw funtion is used
\* @mode: atw mode
\* @ row: the row number of the micro block
\* @ col: the column number of the micro block
\* @cof _addr: the address of buffer contaied coefficient for atw

\*/
struct disp atw _info {
bool used;
enum disp atw mode mode;
unsigned int b row;
unsigned int b col;
unsigned long cof addr;
i
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3.11.11 disp pixel format

o EF: ATFHERGRERER
o HKEA:

DISP FORMAT ARGB 8888: 32bpp, A #£&
DISP FORMAT YUV420 P: planar yuv #&=, 2 =kF
DISP FORMAT YUV422 SP UVUV: semi-planar yuv &3, 2™REK,

=, B E&IKL
[ =
y ™Mm—

ik, P3 EREIL
B,

UV WIfFH U E184I; DISP FORMAT YUV420 SP UVUV Zf,

DISP FORMAT YUV422 SP VUVU: semi-planar yuv &z, 2%REK,

TR AL,

UV WIRREH V 7818 47; DISP. FORMAT YUV420 SP VUVU /i,

o HEEX:

typedef enum

{
DISP_FORMAT ARGB 8888
DISP_FORMAT ABGR 8888
DISP_FORMAT RGBA 8888
DISP_FORMAT BGRA 8888
DISP _FORMAT XRGB 8888
DISP_FORMAT XBGR 8888
DISP_FORMAT RGBX 8888

DISP_FORMAT RGB_888
DISP FORMAT BGR 888
DISP_FORMAT/RGB_565
DISP_FORMAT BGR 565

DISP FORMAT ABGR 4444
DISP FORMAT RGBA 4444
DISP FORMAT BGRA 4444
DISP_FORMAT ARGB 1555
DISP_FORMAT ABGR 1555
DISP FORMAT RGBA 5551
DISP FORMAT. BGRA 5551

/\* SP: semi-planar,

DISP FORMAT BGRX 8888 =

DISP FORMAT ARGB 4444 =

P .

0x00,//MSB A-R-G-B LSB
0x01,
0x02,
0x03,
0x04,
0x05,
0x06,
0x07,
0x08,
0x09,
Ox0a,
0x0b,
0x0c,
0x0d,
0x0e,
0x0f,
0x10,
0x11,
0x12,
0x13,
planar, I:interleaved
LSBs \*/

\* UVUV: U in the LSBs; VUVU: V in the
DISP FORMAT YUV444 I AYUV = 0x40,//MSB
DISP _FORMAT YUV444 I VUYA 0x41,//MSB
DISP_FORMAT YUV422 I YVYU = 0x42,//MSB
DISP_FORMAT YUV422 I YUYV = 0x43,//MSB
DISP FORMAT YUV422 I UYVY 0x44,//MSB U-Y-V-Y LSB

DISP_FORMAT YUV422 I VYUY 0x45,//MSB V-Y-U-Y LSB

DISP_FORMAT YUV444 P 0x46,//MSB P3-2-1-0 LSB, YYYY UUUU VVVV
DISP_FORMAT YUV422 P 0x47,//MSB P3-2-1-0 LSB, YYYY UU VV
DISP_FORMAT YUV420 P = 0x48,//MSB P3-2-1-0 LSB, YYYY U V

DISP FORMAT YUV41l1l P 0x49,//MSB P3-2-1-0 LSB, YYYY U V

DISP FORMAT YUV422 SP UVUV Ox4a,//MSB V-U-V-U LSB
DISP_FORMAT YUV422 SP VUVU Ox4b,//MSB U-V-U-V LSB
DISP_FORMAT YUV420 SP UVUV 0x4c,

DISP_FORMAT YUV420 SP VUVU = 0x4d,

DISP FORMAT YUV411l SP UVUV = 0x4e,

DISP FORMAT YUV411l SP VUVU ox4f,

DISP_FORMAT 8BIT GRAY = 0x50,

A-Y-U-V
V-U-Y-A
Y-V-Y-U
Y-U-Y-V

LSB
LSB
LSB
LSB
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DISP FORMAT YUV444 I AYUV 10BIT = 0x51,
DISP_FORMAT YUV444 I VUYA 10BIT = 0x52,
DISP_FORMAT YUV422 I YVYU 10BIT = 0x53,
DISP_FORMAT YUV422 I YUYV 10BIT = 0x54,
DISP_FORMAT YUV422 I UYVY 1@BIT = 0Ox55,
DISP_FORMAT YUV422 I VYUY 10BIT = 0x56,
DISP _FORMAT YUV444 P 10BIT = 0x57,
DISP_FORMAT YUV422 P 10BIT = 0x58,
DISP_FORMAT YUV420 P 10BIT = 0x59,
DISP_FORMAT YUV411 P 10BIT = 0x5a,
DISP_FORMAT YUV422 SP _UVUV_10BIT = 0x5b,
DISP FORMAT YUV422 SP VUVU 10BIT = 0x5c,
DISP_FORMAT YUV420 SP UVUV_16BIT = 0x5d,
DISP_FORMAT YUV420 SP _VUVU_16BIT = 0x5e,
DISP_FORMAT YUV411l SP UVUV 1@BIT = 0x5f,
DISP_FORMAT YUV411 SP _VUVU 10BIT = 0x60,
}disp pixel format;;
3.11.12 disp data bits
o EA: ATRAEBGRIMETRE.,
o ZEHENX:
enum disp data bits {
DISP DATA 8BITS = 0,
DISP DATA 10BITS = 1,
DISP_DATA A2BITS = 23
DISP DATA 16BITS =3,
};
3.11.13 disp eotf
o 1EA: ATRAEGRIEEERTT,
o FEMENX:
enum disp eotf {
DISP EOTF RESERVED = 0x000,
DISP EOTF BT709 = 0x001,
DISP_EOTF UNDEF = 0x002,
DISP_EOTF GAMMA22 = 0x004, /* SDR */
DISP_EOTF GAMMA28 = 0x005,

DISP_EOTF BT601 = 0x006,
DISP_EOTF SMPTE240M = 0x007,
DISP_EOTF_LINEAR = 0x008,
DISP_EOTF L0G100 = 0x009,
DISP_EOTF L0G100S10 = 0x00a,
DISP_EOTF IEC61966 2 4 = 0x00b,
DISP_EOTF BT1361 = 0x00c,

DISP EOTF IEC61966 2 1 = 0X00d,
DISP_EOTF BT2020 0 = 0x00e,
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DISP EOTF BT2020 1 = 0x00f,

DISP_EOTF SMPTE2084 = 0x010, /* HDR1O */
DISP_EOTF SMPTE428 1 = 0x011,
DISP_EOTF ARIB STD B67 = 0x012, /* HLG */

3.11.14 disp buffer flags

o EA: ATHER 3D F&RH,

o FAYEI:
DISP BF NORMAL: 2d,
DISP BF STEREO TB: top bottom #&zt,
DISP BF STEREO FP: framepacking.
DISP BF STEREO SSF: side by side full, ZA£ %,
DISP BF STEREO SSH: side by side half, ZG%+ 5.
DISP BF STEREO LI: line interleaved, 1735180

o HEMEX:

typedef enum
{
DISP BF NORMAL =.0,//non-stereo
DISP BF STEREQ TB = 1 << 0,//stereo top-bottom
DISP BF STEREO FP = 1 << 1,//stereo frame packing
DISP BF STEREO SSH = 1 << 2,//stereo.side by side half
DISP BF /STEREO SSF = 1 << 3,//stereo side by side full
DISP BF STEREO LI = 1 << 4,//stereo line interlace
}disp buffer flags;

3.11.15 disp._3d out mode

o EA: TR 3D HHET,

o MG
DISP 3D OUT MODE CI 1: 5
DISP 3D OUT MODE CI 2: 5l
DISP 3D OUT MODE CI 3: 3%
DISP 3D OUT MODE CI 4: 5|4,
DISP 3D OUT MODE LIRGB: 7%,
DISP 3D OUT MODE TB: top bottom Tz,
DISP 3D OUT MODE FP: framepacking,
DISP 3D OUT MODE SSF: side by side full, EA£%R.
DISP 3D OUT MODE SSH: side by side half, £H¥ %,
DISP 3D OUT MODE LI: line interleaved, 1734,
DISP 3D OUT MODE FA: field alternate, 13

0
/70

4
K
4

Kb XF

\0

O

-/ \O

\
/

\
/
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o HEMENX:

typedef enum

{
//for lcd
DISP 3D OUT MODE CI 1 = 0x5,//column interlaved 1
DISP 3D OUT MODE CI 2 = 0x6,//column interlaved 2
DISP 3D OUT MODE CI 3 = 0x7,//column interlaved 3
DISP 3D OUT MODE CI 4 = 0x8,//column interlaved 4
DISP 3D OUT MODE LIRGB = 0x9,//line interleaved rgb
//for hdmi
DISP 3D OUT MODE TB
DISP 3D OUT MODE FP = 0x1,//frame packing
DISP_3D OUT MODE SSF = 0x2,//side by side full
DISP_3D OUT_MODE_SSH = 0x3,//side by side half
DISP 3D OUT MODE LI = 0x4,//line interleaved
DISP 3D OUT MODE FA = 0xa,//field alternative

}disp 3d out mode;

0x0,//top bottom

3.11.16 disp color space

o {EM: ATHREETERE,

o AYGA:
DISP BT601: BFiriE#s%H, SDR &=,
DISP BT709: BT &A%, SDR &,
DISP BT2020NC: BT /HDR #=,

o HMENX:

enum disp color space

{
DISP _UNDEF = 0x00,
DISP_UNDEF.F = 0x01,
DISP GBR = 0x100,
DISP BT709 = 0x101,
DISP FCC = 0x102,
DISP BT470BG = 0x103,
DISP BT601 = 0x104,
DISP_SMPTE246M = 0x105,
DISP_YCGCO = 0x106,
DISP BT2020NC = 0x107,
DISP BT2020C = 0x108,
DISP_GBR F = 0x200,
DISP_BT709 F = 0x201,
DISP FCC F = 0x202,
DISP BT470BG F = 0x203,
DISP BT601 F = 0x204,
DISP SMPTE240M F = 0x205,
DISP_YCGCO F = 0x206,
DISP_BT2020NC_F = 0x207,
DISP BT2020C F = 0x208,
DISP RESERVED = 0x300,
DISP_RESERVED F = 0x301,
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J

3.11.17 disp csc type

o fEA: ATHEREGEEREI.
o HMENX:

enum disp csc_type

{
DISP_CSC TYPE_RGB = 0
DISP_CSC TYPE YUV444
DISP _CSC TYPE YUV422
DISP CSC TYPE YUV420

};

’

’

nm n n -~
w N -

’

3.11.18 disp output type

o EA: BT HERERmHEE,

o FYA:
DISP OUTPUT TYPE NONE: LER4H,
DISP OUTPUT/TYPE LGD: LCD#iHt,
DISP OUTPUT TYPE TV: TV %iH,
DISP OUTPUT TYPE HDMI: HDMI #iH,
DISP OUTPUT TYPE VGA: VGA i,

o HEMEX:

typedef enum

{
DISP OUTPUT TYPE NONE = 0,
DISP OUTPUT TYPE LCD = 1,
DISP OUTPUT TYPE TV = 2,
DISP OUTPUT TYPE HDMI = 4,
DISP OUTPUT TYPE VGA = 8,

}disp output type;

3.11.19 disp tv mode

o fEA: BTH#ER TV BRI
o HEMENX:
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typedef enum
{

DISP TV MOD 4801
DISP TV MOD 5761
DISP TV MOD 480P =
DISP TV MOD 576P = 3,

DISP TV MOD 720P 50HZ = 4,
DISP TV MOD 720P 60HZ = 5

’

|
w N = o

’

’

DISP_TV_MOD 10801 50HZ = 6,
DISP TV MOD 1080I 60HZ = 7,
DISP TV MOD 1080P 24HZ = 8,
DISP TV_MOD 1080P 50HZ = 9,
DISP TV_MOD 1080P 60HZ = Oxa,

DISP TV _MOD 1080P 24HZ 3D FP = 0x17,
DISP TV MOD 720P 50HZ 3D FP = 0x18,
DISP TV MOD 720P 60HZ 3D FP = 0x19,
DISP_TV MOD 1080P 25HZ = 0Oxla,
DISP_TV MOD 10806P 30HZ = 0xlb,
DISP TV MOD PAL = 0Oxb,
DISP TV MOD PAL SVIDEO = Oxc,
DISP TV MOD NTSC = Oxe,
DISP TV MOD NTSC SVIDEO = Oxf,
DISP_TV _MOD PAL M = 0x11,
DISP TV MOD PAL M SVIDEO = 0x12,
DISP TV _MOD PAL NC = 0x14,
DISP TV MOD PAL NC SVIDEO = 0x15,
DISP TV MOD 3840 2160P 30HZ = 0Oxlc,
DISP_TV_MOD 3840 2160P 25HZ = 0x1d,
DISP TV MOD 3840 2160P.24HZ = 0Oxle,
DISP TV _MODE NUM«= Ox1f,

}disp tv_mode;

3.11.20 disp output

o EA: BT AR TR, E,

o MG
Type: HHRE,
Mode: HitH#EI, 480P/576P, etco

o HEMENX:

struct disp output

{
unsigned int type;
unsigned int mode;

};

3.11.21 disp layer mode

o fEA: BTHZRBEEER,
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o MEME:
LAYER MODE_BUFFER: buffer #3t, # buffer HERZ,
LAYER MODE_COLOR: #&#5, & buffer WERE, 2%

o HEMEX:

—TEBERTEGAR.

enum disp layer mode

{
LAYER _MODE BUFFER = 0,
LAYER MODE COLOR = 1,

};

3.11.22 disp device config

o {EA: ATFHERRBHIESENEEER.
o AG:
type: @&HE, 41 HDMI/TV/LCD %,
mode: DK,
format: HHBIEFIERI(, be0 RGB/YUV444/422/420,
bits: HIHAIEIE(IZE, 8/10/12/16bits,
eotf: FEFFMEEE,
cs: HAEI B =EERE,

o HEMENX:

/\* disp device config - display deivce config
\*
\* @type: output type
\* @mode: ‘output mode
\* @format: data format
\* @bits: data bits
\* @eotf: electro=opticalstransfer function
\* SDR : DISP EOTF GAMMA22
\* HDR1O: DISP EOTF SMPTE2084
\* HLG : DISP_EOTF ARIB STD B67
\* @cs: color space type
\* DISP BT601: SDR for SD resolution(< 720P)
\* DISP BT709: SDR for HD resolution(>= 720P)
\* DISP BT2020NC: HDR10 or HLG or wide-color-gamut
\*/
struct disp device config {

enum disp output type type;

enum disp tv _mode mode;

enum disp csc_type format;

enum disp data bits bits;

enum disp eotf eotf;

enum disp color space cs;

unsigned int reservel;

unsigned int reserve2;

unsigned int reserve3;

unsigned int reserve4;
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unsigned int reserve5;
unsigned int reserve6;

};

»\"‘Nea
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4.1 EEETERIVAS

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

NI

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

screen 0:

de_rate 432000000 Hz /* de HIBYERAZE*/, ref_fps=50 /* WHIGENSERIFHZE/
lcd output mode(0) fps:50.5 1280x 720

err:0 skip:54 irq:21494 vsync:0

BUF enable ch[0] lyr[0] z[0] prem[N] al[globl 255] fmt[ 1] fb
[1920,1080;1920,1080;1920,1080] crop[ 0, 0,1920,1080] frame[ 32,.18,1216; 684]
addr[716dab00, 0, 0] flags[0x O] trd[0,0]

screen 1:

de_rate 432000000 Hz /* de HYBS¥pSRZE+*/, ref_ fps=50 /* RHIKEFNSERIFHZE/
lcd output mode(0) fps:50.5 1280x 720

err:0 skip:54 irqs8372 vsync:0

5761 crop[ 0,/0, 1280, /720] frame[ 18, 15, 684, 546]
addr[739a8000, 0, 0] flags[0x 0] trd[0,0]

acquire: 225, 2.6 fps

release: 224, 2.6 fps

display: 201, 2.5 fps

BUF enable ch[0] lyr[0] z[0] prem[Y] ‘al[glebl 255] fmt[ 0] fb[ 720, 576; 720, 576; 720,

EE&ERmAIT

BUF: E|Z:%!, BUF/COLOR, —#%/BUF, BNEREE®BUFFER B, COLOR ERERETR—HE&NEE, Fr
BUFFER.

enable: E/R&TFenable K&

ch[0]: ZEE&Fblending iBEO

lyr[0]: ZEELFHaiblending BEFHEREO

z[0]: BRz F, WHERE, olEatlz FANEEREESE

prem[Y]: BEMFEER, Y B, N &

a: alpha &%, globl/pixel/; alpha &

fmt: EEEI, 64 LUTFARGB =, LI EAYUV X, BRWT72 AYV12,76 ANVI12

fb: ElEbuffer Msize, width,height, =49 &

crop: Efgbuffer RHEEXIE, [x,y,w,h]

frame: BREERELMETRXSE, [Xx,y,w,h]

addr: =N E89HE

flags: —f&A0, 3D SS BYOx4, 3D TB Bt}Ox1, 3D FP BF:HOx2;

trd: 233D i, 3D HHAEE (HDMI FP R AN1) Rcounter HRWIT:

err: de BRE¥HVAE, de BRYUAIGESLIRRED, ERENAE, de BRE—MRATREAESIE,

EBITHERX, BREAREREGNIS, ERHEERRENERK,
irg: "RZER EBEEHERXBERITINRE, —EEKRRZ@EE EMNtining
controller IEfEifT¥H,

skip: F®Tde BEMIEVREL, BAMSHI-FEURE, BAMUEHEARFERINARIE, de BWRIMERRPETESEKIIN
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vsync: RETMERETAATEPLRENVsync HENHE, —EEKRREEFAES,

acquire/release/display &XITF,REandroid ARAPEX:

acquire: fRhw composer f£i#%Adisp driver HIEGMEARME, MERIBEGEEEGERNA BN, &L
N ER T AR

release: Rdisp driver BRFEMZE, RifLGandroid MEIGMEI KRR, MERIABGEERGERNAE
%, BLNINERRTERN

display: Rdisp ERFHEIEE EMMEURME, MEIBFEEEGERNA BN, #LENNERTERNN
Racquire Srelease &A—%, #iPAdisp ﬁ’&ﬂﬁ!@mﬁfm‘@}ﬂ KIRE, EEEL~2 ZENEREE, —ETEE
8%, MREZE, RIARGMESIRE, EnEsd

MR R, WRdisplay Srelease A—3, #HEAEdisp REEEMER, EEANE—Tactive XK
hwcomposer &% F—miAYE &M TR,

T ER -

1. ¥fFandroid &%, mILldumpsys SurfaceFlinger #TElsurface WIEE, MREFEESdisp Hsys FHE
BEAR—%, RAFIRERhwc MIFFIRTEIEIRIRL,

2. MREAVEGRIFLLIRE, FEFRMAE, AIUE—TREI§ENRIFE, Wtb—Tref fps 5fps 25—,
WMRFA—, HAtcon MBHIIEHtiming REEEER. MRref fps SEHNspec F—H, WEEKRE
sys_config HRYBTHHSRZERMtimingBLE B HBER. B—MRN60Hz, MMRZFTV KHOMI, NREXEX, LERE
TH9460/50/30/24Hz,

MELandroid A3, FALUE—Tdisplay Srelease Mcounter 2F—, MRMEELKXK, iHBHandroid
EMRIGE), EREEM,

3. MRZIEGRIFLLIRIE, FEEFRWMO#R, WEEE—Tskip counter, WRsKip

counter A, WAMENRSKNEIRE, Xfvblank HEFHIIERERIE, BBk ST B&FHDE,

4. MREFRS, FEEXN, IUE—TRERNEXRERTH0,

WMERHF0, WHLEREETRNERERSE,; NRFR0, BHERF) WARNEER T, B EaT OB
2bl_en kpwm BIEBEEFRHEERRL,

5. MRERXEGE S, AILUESerr counter, WRehr counter HIEK, MIHAHdetREy, EAERFTRA
B, HERNTGER SR,

4.2 EF

echo 0 > /sys/class/disp/disp/attr/disp
echo /data/filename.bmp > /sys/class/disp/disp/attr/capture dump

%R 75 ARTEE DE 2 TCON mifEf, BTERRBR LOBRAE. NREFLEE
MAERSE, AJUAE TCON RERFBELHE, F—TRERRETRSERS 05 1. F-NEE
BEXMHERR.

4.3 colorbar

echo 0 > /sys/class/disp/disp/attr/disp
echo > /sys/class/disp/disp/attr/colorbar

— N BRRESERESES 03 1. FZNERRFERT TCON EFEMNHNIR, 1, DE fad; 2-7,
TCON B AM colorbar; 8,DE B# M colorbar,
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4.4 EREIR debugfs #0

44,1 2R

BR:

# /sys/kernel/debug/dispdbg;

/* mount debugfs */

# mount -t debugfs none /sys/kernel/debug;
/* H=x/

# 1s

# name command param start info
/* name: RTIRIENWREF
command: FTRAITHIGRS

param: TRZHBLEWHISE

start: HAl FBRITHS

info: RFGHSHITAIE

*/

HiE, KX/N21024 bytes,

4.4.2 Y E RIS

name: disp0/1/2 //RTERiEE0/1/2

command: switch

param: type mode

SE0RE: type:0(none),1(lcd),2(tv),4(hdmi),8(vga)

mode ¥Mdisp tv/mode EX

BIlF:

/* BREE0 HELCD */

echo disp0 > name;echo switch > command;echo 1 0 > param;echo 1 > start;
/* XARRIEBEQ Wit/

echo disp0® > name;echo switch > command;echo 0 0 > param;echo 1 > start;

4.4.3 FXRETEEISE

name: disp0/1/2 //HRRERiBEO/1/2
command: blank

param: 0/1
SHUEA: 1 Rblank, BIXHAERAEL; 0 Runblank, BIFFEERHIH
BlF:

/* RABTBE HNEREE*/
echo disp0® > name;echo blank > command;echo 1 > param;echo 1 > start;
/* AFEREREEL NEREE*/
echo displ > name;echo blank > command;echo @ > param;echo 1 > start;
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4.4.4 BJREE (suspend/resume) &

name: disp0/1/2 //RRERIBEO/1/2

command: suspend/resume //{KER, MEEMS

param: 7

sunxi FAETIER (disp2) FERANEES: 1

Tyle sunxi display2 ERERANI (560 71) 2013-9-12
CopyRight©2013 A1l Winner Technology, Right Reserved
BlF:

/* LR RESGH NIRERIRES*/

echo disp® > name;echo suspend > command;echo 1 > start;
/* L ETESGR B ARERAR A/

echo displ > name;echo resume > command;echo 1 > start;

4.4.5 FT lcd RELEY

name: lcd0/1/2 //%FRlcd0/1/2
command: setbl //iGBYENE=E

param: Xxx
SEIHIE: THXREE, SEER0~255,
fIF:

/* BEXRENL0 */

echo 1cd® > name;echo setbl > command;echo 100 > param;echo 1 > start;
/* REEHRRENO */

echo 1cd0 > name;echofsetbl > command;echoe 0 > param;echo 1 > start;

4.4.6 vsync JHEHFxX

name: disp0/1/2 //FRERIEEO/1/2
command: vsync enable //FB/XHvsync HE

param: 0/1
SHUEA: 0: RRXHE; 1 BERHFRE
BlF:

/* XABEEO Bvsync HE*/
echo disp® > name;echo vsync enable > command;echo 0 > param;echo 1 > start;
/* ABETBEL Mvsync JHE*/
echo displ > name;echo vsync enable > command;echo 1 > param;echo 1 > start;

4.4.7 TBE enhance BRE
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name: enhance®/1/2 //%&ki~enhance0/1/2

command: getinfo //%kBXenhance HVIRZS

param: Ft

517

/* é’%HY_u_TﬁLO Benhance K&EE*/

# echo enhance@ > name;echo getinfo > command;echo 1 > start;cat info;

# enhance 0: enable, normal

4.4.8 EEEREILHRE

name: smbl0/1/2 //RRERIBEEO/1/2

command: getinfo //3KEXsmart backlight BV

param: Jt

i+

/& é’%ﬂ)l.u_TﬁLO BIsmbl RZESEE*/

# echo smbl0® > name;echo getinfo > command;echo 1 > start;cat info;

# smbl 0: disable, window<0,0,0,0>, backlight=0, save power=0 percent
ETHEEREARSHAR, BREOXN, HaiEtE, SBtkfl

4.4.9 T5 FRUWMATER RE, XLLE, 8HERE

A EE
5 F&RAE cho BELEHAT, FREEEATNETASESEELET.

//&&Bdispd HEIR=E 80

echo 0 > /sys/class/disp/disp/attr/disp;

echo 80 > /sys/class/disp/disp/attr/enhance bright;
//&Bdispl BYEFIE 50

echo 1 > /sys/class/disp/disp/attr/disp;

echo 50 > /sys/class/disp/disp/attr/enhance saturation;
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g X W&

5.1 R (IHEH®)
& H258 LCD @, £ LCD &EHEFAER, (FAETEES AR,

AR IR LCD BEXMEBAREER, FTHEREREEMRIE, BiXE RIS NI
Ro

EHESER:
o FB—

fEABEXRE LCD RMKKBEE, MREAENLEERER, BYRFEEERE S EENN
GPIO. HJFzE PWM HigfEst, &N, FiEEIR,

o FET

MR EE GPIO. BRE&AER, BHREXRIFIEE, £ board.dts AicE L.

o« TE=

WMRITEEE PWM & EFRE, KBEM sdk B84 PWM BERFERIERE, NRERBERSE
HITHE, R sdk i&E AT PWM ZIR{EMAIERE. AILA cat /sys/kernel/debug/pwm EEE
. MREEME PWM K& EMNEH, iB5EE—T menuconfig Bi&ITHo

o HIEM

MRS B=RERRIAA, EHE dts 5 board.dts EcE. WMRELERR, AIUFREAZH.

5.2 2R (&)
IR H28#% LCD, £MBEHE, FEmtER.

RS WHMKRRAKEARRL, AR DE. TCON HFmNA&EIEM,

EHESE:
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o PE—

RIE “BERETRRORS” ETHENARANEREERSER. HF, B5. EFHIXHS

WEENERZ,
o« T

RiE ‘B8R ET8F, 5% DE BHERSER. IRFIES, HE DE RailERSIEM; R
IEE, B8 TEHIE,

o HE=

1R1E “colorbar” ET54itH colorbar, 1% TCON BEEH® colorbar 18 E 8, HIEEHE
%, MRBEER, HZE TCON MNRIERNTFSE. EEBMERE, WAATIRERZHF,

5.3 &F

AR . BREHIMERE, RFEAIEEEME K,

R LIRGFBIEEER DE thifs FIRERMAIXER buffer ARHERABRE;
B]de DE ECE i,

FAHESE:
o FB—

RIE “BEEETRRERS” ETHENARANEREERSER. HR, BEEUEHERINR

=%,
o« FE

St DE H&F&, HERE, PRIERER, FEIFKEAZR,

5.4 FEFE

EFENKR: REAEE—TEEH, FEHRZ,
D BRRGEAETER—REEER, RRNARERGEN,

EHESE:
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o PE—
BIE “EEERERIRES” ETHENARANEREEEENT, 1F5XFEEMIL,
o« FIEZ

HIENAEMZLE, 5AIKETES, 42, #ITREERE, fence HIEFE,

5.5 FEffFEERF

AN EEYVIESESSNE, BIMEIER, HAME L,
BIASH: KR EHEM DE scaler HEMNR,
RBHEL B

RiE BEREETRRIRET” ENEEFRFALNNTERERERNSH. MRFFHENE x SR
crop M x B/VF 1/16 HEKRTF 32, BAZERETEEE DE 488, 8A GPU, NAEHNE

o}

]
it
o

5.6 RETIRFTEIESR

AR RETRAEER, BUAANREERER,
D WINREHAFERERE, 5EREHRERK,

IRAHE S IR

o FBE—

HE DRAM HEEEHEIRE K.
o BB

ERRBERY, HE fence WIBFIZ; B4 linux &4, HEZENUARIZ. swap buffer. pan-
display 7it2.
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5.7 EnRE

AR BRETHERERE, HMERRAKRER. RESH:. KIAREETREREPR
A, FIRESH e EMECE AR,

FHESE:

o FB—

screen

de_rate 696000000 hz, ref fps:61
mgre: 1280x800 fmt[rgb] cs[ex2@4] range[full] eotf[@x4] bits[8bits] err force_sync unblank direct_show[
dmabuf: cache cache max umap skip [e]
lcd output backlight( 50) fps:61.4 1286x 860
err:@ skip:18 irq:127547 vsync:@ vsync_skip:@
enable ch lyr z prem[N] a[globl 255] fmt[ ©] fb[128e, 800;1280, 800;1286, 860] crop[ e, ©,1280, 800] frame[
0,1280, 800] addr[ffs866068, o, o] flags[ex o] trd

5'1: E/_.]__\i}g.liﬁ-%-lﬁ\

o« PIEZ

—RRAERE = B ECE RFNIAI T

DISP BT601 = 0x104 (<720P)
DISP BT709 = 0x101 (>=720p)
DISP_BT2020NC_F = 0x207 (4k )

NRE = EIR B RN, HEE N AR B = BB,
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E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,
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