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1.1 REER

LETRNARRZARTBRETERRONRERRE, RWELF, #THL; LHARFIEN
RERRERIM T RRIKEhIR L], AT HE R,

1.2 EREHE

sunxi & DE1.0/DE2.0, </>

1.3 fHXAR

S5ETHEXNNBFREAR, M5EREXOEMRROFRAR, UKHFAo
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— — 3 interfaces

|—hannell | el
| | .
| ! & S
| a Q B Q':?u Display@&‘l\l’ce

layers : Q A A

) [erorreiv |1 IR § <

\, channelN |

></ - — T 7K Q Tcon > ) >©
- : | s <\/§
| e , o
| - : ‘ ‘ <’
M | - Al
b

2-1:. ERiER

FREEW £, HER5IZE (DE) MFREEH R (tcon) A. WAERE (layers) 7 DE
FHITETERLEE, BEd—MAZHEOREIETEELETR, EEBRZNAERHN
EREMEEETREMEARMNENER, DE B 2 MR R T (FILEM de0. del) T
DREZAFRMANER#TEN, BHIIRENEREE, UXHWNE, DE NS MRIINETE
1-4 Mi@iE (823, de0 B4 1,del B2 1) , SNEERURRGEER 4 PMEERR
BlR. sunxi ‘FaREMW&EM Ul @Ezn. MIEEIhEERA, AILZE YUV &A1 RGB
ER. Ul BEXR%# RGB EE.

BERY, BRRRNEEINGEMT:

%#F led(hv/lvds/cpu/dsi) Hitto

SR EkH.

THRHZEREIMNESLIE,

TRZHETRMERLIE (alpha, colorkey, B4R, SE/STLLE/ENE/BERE) ,
S REREENIAT.

HREMEGEIEEABAN (arg,yuv).

S FFEHR a1,

B R

< REBREER,

WRAFRE © HSEERERHERAE. RE—TF 2



@LWIMIER /

XAEER:

2.2 HERRNENEH

2.2.1 BHEARENE

& 2-1: BHERNENTAR

Ri& Rz

de display engine, £R5|%, HiiERANS 178m. RBE. EnEL
IERVRE M EIR

channel —MERE, aaaTERAERZ T, oJURERGESET (HE 4 1) 80
HRNER

layer — M EBRLEE T, AJUAE—KEAEG, EZFNESGERSD videoH ui
it

capture B, R’ de MURIHRFIARMM S )

alpha BEREE, 1ERARDREN R ERAERRE 8

transform  E&TIR, WFHE. kEE <

overlay B&EN, RIFFEGEIN—ENHR, ZF"KE’J%J&M%%, 218 z B
FRE=1Es

blending B RS, 1% alpha LHIEEGE M —ENR

enhance ElfRigaE, A HMMEEGIIELLA RN EBGRMESIER 5

2.2.2 MERNENA

| 2°2: MERNEBENAR

AKi& FRTE

fb migg 4 (framebuffer) ,Linux AEREGEREN—NED, IEEFHRE
— Mg, BRIE—REE

al WMRE, RehPEEREEHHREETE I SZENREE

lowlevel KB, B2 FEHFESHNNEGE

IR © HiB2ERERHBIRAR. RE—INF



( Auwiner’
ISR WE

2.3 BERECENTA

2.3.1 kenel menuconfig Bt &5 A

[make kenel menuconfig ]

BAEEERN:

Device Drivers --->
Graphics support --->
<*> Support for frame buffer devices --->
Video support for sunxi --->
<*> DISP Driver Support(sunxi-disp2)
AN R\ AN NN

.config - Linuxfarm 3.4.39 Kernel Configuration

O Video support for sunxi

Qt\rrnw keys navigate the menu. <Er®r> selects submenus --->. Highlighted letters are hotkeys. Pressing{<¥Y> includes,
<N> excludes, <M> modularizes features. Press <Esc><Esc> to exit, @ for Help, </> for Search. Legen@ [*] built-in
[ ] excluded <M> module < > ule capable

<>%°& <>%°04v
& <&
<&
> &
<&
Q<>
) & &
& & <&
Q &xtt > < Help > <>

2-2: disp Bd &

Hrh:

e DISP Driver Support(sunxi-disp2)

DE IKEfiEE Lo

o debugfs support for disp driver(sunxi-disp2)

WRAFRE © HSEERERHERAE. RE—TF 4
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WiAT R, BiGELE, FERR.
e composer supportfor disp driver(sunxi-disp2)

disp2 B9 fence &3, linux R4a] UARIERE,

2.4 TRELET T

TRIBZENTINT

drivers

|  |video

| |© }fbdev

|1 | Fsunxi --display driver for sunxi

[ | | | Hdisp2/ --disp2 WER

LT s
| | || || Fdev disp.c --display driver B o
| | ||| ] Fdevfb.c --framebuffer driver 2 >§
I | [ ] ] e --bsp/= )

[ | | ||| | Fdisp_lcd.c --disp manager.c ..

I | || ||| Fdisp_al.c --alE

| | |11 ]| ] “lowlevel sun*i/ --lowlevelu B

[ | |1 || ]| Fde ledic ...

| | ||| ]| Ldisp sys int.c --0SAL |2, 52 {ERAMEXE

| | | ||| FlcdZ lcd driver

| | ||| ]| |~ted_src_interface.c --Sdisplay JEzhEiEO

| | ||| ] |/-default_panel.c... | --TABEHIFHRR

include

video video header dir

| |sunxi_display2.h display header .file

WRAFRE © BsEERERNERAE. RE—TNF 5
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2.5 IXTHHESR TR

<&
©<> 0%"’ &
display driver
sunxi fb driver hdmi driver
framework
manager layer transform capture
; smart .
enhance backlight lcd hdmi
al <‘>
lowlevel <

2-3: REpiEE

EREHAINDAENEE, WEE, ERERER. KESETEGEZE, TEARTE LRE
ENTIRES SR RNIENFIRENSE, FEEIBNFEFSET.

ERERENEEHITHRERA— TR R, RehEXNIMIEIEED, BIRZEA
P iaR AR g S 4R R Mgt — B9 4

TR, 2 AEANIRE, 952 framebuffer IKzh, disp X5, led IXEH, hdmi IKEH.
Framebuffer ¥z15 framebuffer core x##%, SEI linux #7/ER framebuffre M,

Disp Rzh@REN BRI PRI OIREIRIR, FAEBZOEH disp REhRIEMH, B4F lcd &Y
#O,.

WRAFRE © HSEERERHERAE. RE—TF 6
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BEREREERET ioctl K, WRHAYIKEDT RE/dev/dispo.

BRTE MGEFAIAES L H EERER, kernel/linux-4.9/include/video/sunxi display2.h,

NFRBREREKS, BEEESHLETRE, tERBERARKREE, sunxi FAH DE &#ZH
FISEEESH, @3 disp,channel layer id =AM RSIHEEEREMETRMUE (disp:0/1,
channel:"0/1/2/3, layer id:0/1/2/3), E disp ®R~ER#%E5!, channel REEZRS],
layer id &R BERNRIERERS.

TEHAEEMIEERENSEM A EFREHRNE, \,
truct disp fb info2-{
int fidb N

struct disp rectsz size[3];
unsigned int align[3];
enum disp pixel format format;

enum disp color space
int
bool

color space;
trd right fd;
pre multiply;

struct disp rect64 crop;

enum disp buffer flags flags;

enum disp scan flags scan;

enum disp eotf eotf;

int depth;
unsigned int fbd:en;

int metadata fd;

unsigned int
unsigned int

metadata size;
metadata flag;

o fd

EENXHEMR.

e size 5 crop

Size ®7i buffer TR, crop MFER buffer FEEERHEX. N TFEFTR, TENE
{%L/L size *Tl/\; ﬁﬁ%ﬁﬁ/iTﬂEEqﬁBﬁtd&/}_ﬁE; L/{ Crop *Tl/\; T_ﬁ%_txxﬁgggu Crop *Tl- Eljl:ll3
7, HRIDZREY, FERELERHFRN.

WRAFRE © BsEERERNERAE. RE—TNF 7
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Axy) width height

sre_win
fb height
b size fb width
3-1: size Ml crop ~EE ,
(>
e crop # screen win q

crop FEBEENAE, Screen_win A crop #8453 buffer ERE LERHNAUE, MMRARE
HITHEMBIIE, crop #lesereen win BY width,height 2#FM, MREESEM, crop M
screen_win B9 width,height BJ LAFREZE,

(x.y) width height () width height

screen_w
in

src_win

screen

fb height height

Ib size fb width

Screen screen width

3-2: crop # screen win REE

e alpha

Alpha & =H:

1. gloabal alpha: £/ alpha, tAE alpha, ENENEEHEA— alpha, £—HEBRE,

WRAFRE © HSEERERHERAE. RE—TF 8
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2.

pixel alpha: /= alpha, B8 M&EHE BRI alpha, UM XELSE, HHX

B¥IE, &0 KIEAERNMR.

As, Rs, Gs, Bs

Ad. Rd. Gd. Bd

format

global pixel alpha: "] LAt EFEFHARIE M, EXI pxiel alpha MR RNER, &
B LUHA N %R AR R

Alpha blendi
pha blending R =Rs* As+ RA%5Z56-As)

G =Gs*As + Gd*(256-As)
B = Bs* As+ Bd*(256-As)

3-3: alpha &/NER

WAERNER, Ul BEXEnss:

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

IR © HiB2ERERHBIRAR. RE—INF 9
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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 @& FAIHE T

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 T AYUV
DISP_FORMAT YUV444/I VUYA
DISP FORMAT YUV422 I YVYU
DISP FORMAT YUV422 I YUYV
DISP_FORMAT YUY422 I UYVY
DISP_FORMAT YUV422 I VYUY
DISP _FORMAT YUV444 P

DISP FORMAT YUV422 P

DISP  FORMAT YUV420 P

DISP FORMAT YUV411 P
DISP_FORMAT YUV422 'SP UVUV.
DISP_FORMAT_YUV422 SP_VUVY
DISP_FORMAT YUV420 SP UVUV
DISP FORMAT YUV420 SP VUVU
DISP FORMAT YUV411 SP UVUV
DISP_FORMAT YUV41l SP VUVU

DISP_FORMAT YUV444 I AYUV 10BIT
DISP_FORMAT YUV444 I VUYA 10BIT

FREERE M. WERNRIENTRR:

IREBEBEES L, #0OAN DISP LAYER SET CONFIG, El#%M& I, buffer size,

buffer #iit, alpha #3, enable, Ef&N id SES%K,

. %*HER, kA2 DISP LAYER SET CONFIG, % enable 241285 0 %,

WRAFRE © BsEERERNERAE. RE—TNF
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Disp2 ¥#HZMMEREEIEE, LCD. TV. HDML, AERErREWHEEEMAR, F—HHE
£ sys_config 8¢ dts FECE [disp] MRS, EREREMBIEIRIBLENRLEE
MERAHILE; E-MIXE kernel BEbfE, FRERIREY ioct]l EOXH B XAIEE R
HigdE, UTERIERINEA:

o FEEUIRIENEENEREHIEE, ioctl(DISP DEVICE SWITCH...) , S#igE N
EHHHISE%AE, DISP OUTPUT TYPE LCD/TV/HDMIL
o FEAFEMEE, ioctrl(DISP DEVICE SWITCH...), $#3&&% DISP OUTPUT TYPE NONE,

9.

o

N

)

WRIRFE © HRB2ERZRNERAE. RE—TIMF 11
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sunxi FAXH displ M disp2.

& 5-1: displ 5 disp2 X3!

mBE\¥a disp2 disp1
ElEtRiR I disp, chennel, layer id ME—#Ri3 B disp, layer id ™Mk
—#RiR
EEFx BAXERERSHLE My EEAFXEAQ
DISP_LAYER SET CONFIG
ElE size BIMDEWBHREIRE 1 1 size —/A\>\buffer 2351

ElZ align

ElE Crop

YUV MB 88X %
PALETTE & =s245
BEELR (T buffer)
Pipe %%

zorder

REEREREO

HWE M DEFEIREH align, B4
byte,

B OARIES/ N, & 32 (LA, 1K 32
I/

NS

FEZH

= F

Pipe YRR, AREHEE, REER
& channel

BFIRE, R zorder REE, M0 Z
N-1

=R ESZ TNERNGER, EBIN— M ER

SEHESHN

T

size

‘%

7 32 UB#, F%
RNk

XHF

%HF

Rz HF

RARIRE

RPRAREERE

—RigE 1 MEERE
I%\

WRAFRE © HSEERERHERAE. RE—TF
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<\

TEXEFRUKL HDMI &, RZEFNEZT.

6.1 &

Rr#EOR%Z, F&%# RGB/CPU/LVDS/DSI #[,

6.2 HDMI oy

S

<
HDMI £%2: High-Definition Multimedia Interface, @LIE# DVD,audio device, set-
top boxes, television sets, and other video displays ZBMEE L, AJLURHE, Wi
iR, UNREMBES], SHEES. ZHdER, AAEEP, EAREXZRNEA,

6.3 [FZ

REpSZ W B, BF (F) + HDMI (B#)

|

EFRE, ENRETETASE, RETHRE—E, WARE,;, Rz, WARE.
i~

. JARRZ android #&%, 4.2 RAEU LA, BEERELZHEZE (RA8, BE, BNETRIE
%) , ENEENLLEESE, £ android hal 5_EEIHEFEIF,

2. N2 android 4.1 IFhRZES, REFEBTEN, SFMENETRERNEH android FRER
£, HWHEEE android hal EEEHEIYL (Ebil HDMI AN ITHHERE, HERKEREHNRN
A (T FBO &) , #NEHRNE RGN buffer &, AEKHERENGR buffer ti
Zlfis buffer, SEEREN, MEERMNET buffer WREY, MRES AL, Sr-EEIGRHE
N, BN,

3. YNRZ Linux &4F, MES E—MECEEM,

[EY

WRIRFE © HRB2ERZRNERAE. RE—TIMF 13
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sunxi 8 TEREHLAFRMET RZIEEDO, AIWER. LCD. hdmi FERFRETIE
Fo

7.1 Global Interface

7.1.1 DISP SHADOW PROTECT

o RE <

[int ioctl(int handle, unsigned int cmd, unsigned int *arg); ]

28 A

hdle ERIKEHEIE
cmd DISP SHADOW PROTECT
arg carg[0] AEEE 0/1; arg[1) 7 protect &%, 1%/ protect, 0: &R/~ not'protect

o EEE -
R, RO DIS SUCCESS, SN, RELKKS,

o IR

DISP_ SHADOW PROTECT (1) 5 DISP_SHADOW PROTECT (0) Ex4fEM, £ pro-
tect HiiEl, FREMIERIEM— P aSHFIIEHER, FFEMA DISP. SHADOW PROTECT
(0) ER—EHIT.

o ffl

IR © HiB2ERERHBIRAR. RE—INF 14
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//BBicache, disphdAERIEEHEIHR

unsigned int arg[3];

arg[0] = 0;//disp0®

arg[1l] = 1;//protect

ioctl(disphd, DISP SHADOW PROTECT, (void*)arg);
//do somthing other

arg[1l] = 0;//unprotect

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

7.1.2 DISP_SET BKCOLOR

o [RE

[int ioctl(int handle, unsigned int/cmd, unsigned int *arg);

s5 N

hdle E/RIEEHANRE
cmd DISP SET BKCOLOR
arg arg[0] NEREiE 0/1; arg[1] } backcolor {8, 8@ disp color #iELEsH

o R[EE
MR N, 3R[E] DIS SUCCESS, &N, AR[EIXKS,
o fEIR

<>\/

ZREATREETERE,

o 5l

//IREETREEE, disphdhERRHAME, selHRE0/1
disp color bk;
unsigned int argl[3];

bk. red = Oxff;

bk.green = 0x00;

bk.blue = 0x00;

arg[o] = 0;

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

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

WRAFRE © BsEERERNERAE. RE—TNF
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7.1.3 DISP GET BKCOLOR

o [RE

[int ioctl(int handle, unsigned int cmd, unsigned int *arg);

o« B

S8 AR

hdle ERIEEHEIR
cmd DISP GET BKCOLOR
arg < arg[0] NERiBE 0/1; arg[1] 7 backcolor {55 1EA disp color FIELMIIETH

o IR[ElE

WRALN, R[E DIS SUCCESS, &M, REXKS,

o IR

ZRBATFRRNERERE.

o Tl

//FRETRERE, disphd W 2REHAM, selHFE0/1
disp color bk;
unsigned int arg[3];

arg[o] 0;
arg[1] (unsigned int)&bk;
ioctl(disphd, DISP GET BKCOLOR, (void*)arg);

7.1.4 DISP GET SCN WIDTH

o [REY
[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )
o B

AR © HKBLEHKRNBRAS. RE—INF 16
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S8 R

hdle ZERIXEHAR
cmd DISP GET SCN WIDTH
arg arg[0] @& 0/1

o IR[ElE

NIRRT, REYFIFREKTOYWER, B, REXKS,

o IR

ZRE AT IR YR FRKF DR,

o 7l <

/I REVR R
unsigned int screen width;
unsigned int arg[3];

arg[0] = 0O;
screen_width = ioctl(disphd, DISP GET.SCN WIDTH, <(void*)arg);

7.1.5 DISP GET SCN HEIGHT

o [FHY
(int ioctl(int handle, umsigned int cmd, unsigned int *arg); )
o BH
28 A
hdle ERIEcHAWR
cmd DISP GET SCN HEIGHT
arg arg[0] @& 0/1
o R[E{E

NIRRT, REHBEREEDHER, BN, REXKS,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 17
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o HEHIR

AT R EREE DR,

o ffl

/I REFREEN X
unsigned int screen height;
unsigned int arg[3];

arg[0] = 0;
screen _height = ioctl(disphd, DISP GET SCN HEIGHT, (void*)arg);

7.1.6 DISP GET OUTPUT TYPE

o RE
</>
[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )
o B
S0, BA
hdle SRIXTITR
cmd DISP,GET OUTPUT TYPE
arg ‘arg[0] NEREE 0/1
L] i&lﬁ”ﬁ <>v
R, RESFIEREHER, TN, REXKS,
o IR
ZER AT IR SR B RmEEE (LCD, TV HDMI,VGA,NONE),
o N5l
/ /R SRR R
disp output type output type;
unsigned int arg[3];
IAXPRE © HELERZRINBRAE. RE—TINF 18
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arglo] = 0;
loutputtype = (disp output{type)ioctl(disphd, DISP GET OUTPUT TYPE, (void*)arg)s

7.1.7 DISP._GET OUTPUT

o RE

(int ioctl(int handle, unsigned int cmd, unsigned int *arg); )

28 P

hdle E/RIEEHEINE

cmd DISP GET OUTPUT Q@

arg arg[0] NEREE 0/1; arg[1] FiEM disp output éﬁ*’@ﬁiﬂ’ﬂ?‘é‘;‘i‘)’ AT &RFREE
S

)

o R[ElE

YORMII, &E 0, B, EEKKS,

o IR

ZERE AR TIREN S A B R R SR B R (LCD, TVHDMI,VGA,NONE),

o 5l

/ /KRB Rt 2R
unsigned int arg[3];
disp output output;
disp output type type;
disp tv_mode mode;

arg[o] = 0;

arg[1l] = (unsigned long)&output;
ioctl(disphd, DISP_GET OUTPUT, (void*)arg);
type = (disp output type)output.type;

mode = (disp_ tv _mode)output.mode;

7.1.8 DISP VSYNC EVENT EN

o JRE

IR © HiB2ERERHBIRAR. RE—INF 19
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[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )

o« B

S8 "R

hdle ERIFKEHEIHE
cmd DISP VSYNC EVENT EN
arg arg[0] AEREE 0/1; arg[1] 7 enable £%, 0: disable, 1:enable

o IR[ElE

WRL, &[E DIS SUCCESS,

BN, REXKS,

°
>§

o 1@ <
ZRETTB/XF vsync B EAIETHEE,
o Tffl

//FRB/ZAVvsynGHE &ZINEE, disphd AERIRENEIR, selARE0/1

unsigned int arg[3];

arg[0>= 0;

arg[1] = 1;

ioctl(disphd, DISP.VSYNC EVENT ENs" (void*)arg);

<>\/

7.1.9 DISP DEVICE SWITCH
o RE
[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )
o B

S8

hdle ERIEEHEINE

cmd DISP DEVICE SWITCH

arg arg[0] AEEE 0/1; arg[1] AEHAEE; arg[2] AiaHERX, FEREHEERHN LCD HEX
IR © HELSHRRHARAR. RE—YINH 20
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o R[EIE

WRmIY, &[E DIS SUCCESS, &M, REIXKS,

o IR

ERER TR 2R,

o f7l
//51i%
unsigned int arg[3];
arg[0] = 0;
arg[1l] = (unsigned long)DISP OUTPUT TYPE HDMI;
arg[2] = (unsigned long)DISP TV _MOD 1080P 60HZ;
ioctl(disphd, DISP DEVICE SWITCH, (void*)arg);

$9: MBAEEH type 2 DISP OUTPUT TYPE NONE, B2 XA MErmammt,
<

7.1.10 DISP DEVICE,SET CONFIG

o [RE!
[ int ioctl(int handle, unsigned int cmd,unsigned int *arg); )
o B
B8 HE e
hdle ERIECHAINR
cmd DISP DEVICE SET CONFIG
arg arg[0] NERiEE 0/1; arg[1] /3@ disp_device config FIIEH
o R[OE

R, &[E DIS SUCCESS, &M, REIXKS,

o IR

R AT RSB HIRENEMES K.

WRAFRE © BsEERERNERAE. RE—TNF
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o mf5l

/ /I R R IS Bl IS BB S

unsigned long arg[3];

struct disp .device config config;

config.type = DISP_OUTPUT TYPE LCD;

config.mode = 0;

config.format = DISP_CSC TYPE RGB;

config.bits = DISP_DATA 8BITS;

config.eotf = DISP_EOTF_GAMMA22;

config.cs = DISP BT709;

arg[0] = 0;

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

ioctl(dispfd, DISP DEVICE SET CONFIG, (void*)arg);
//BE: MREFEtypeEDISP_OUTPUT TYPE_NONE, = XxHHaiBrEERNEE,.

7.1.11 DISP DEVICE GET CONFIG

o FE
§/>
)
( int ioctl(int handle, unsigned int cmd,unsigned int *arg); )
o B
28 1A
hdle [ E/RIREHAINRE
cmd | DISP DEVICE GET CONFIG
arg = arg[0] AERIBEE0/1; arg[1] #3¥EM disp device config BYIEH
® i&lﬁ”ﬁ <>V
WERMIN, &[E] DIS SUCCESS, &N, &REIXKKS,
o IR
Z R TR E A M KR AN EM S,
o 5l
//RBER H g A AR R B B R
unsigned long arg[3];
struct disp device config config;
arg[0] = 0;
ANFRE © HRiE2ERERNBMRARE. RE—INF 22



@LWIMIER /
% KRB WE

arg[1] = (unsigned long)&config;
ioctl(dispfd, DISP DEVICE GET CONFIG, (void*)arg);
//3%BR: MERERtype@DISP _OUTPUT TYPE_NONE, RRHpiHHETEEANXIRSE

7.2 Layer Interface

7.2.1 DISP LAYER SET CONFIG

o [REY
[int ioctl(int handle, unsigned int cmd, unsigned int *arg); ]
o B
24 5 »
hdle BRI g
cmd DISP CMD SET LAYER CONFIG
arg arg[0] AETEE 0/lj-arg[1] NEIRECESHIETT; arg[2] A EERLENEREHE
o R[EE
WMRKIN, MiR[E DIS SUCCESS; #IRAM, MLREIXKS,
o IR
ZEBATREZ M ERES.
o 5l
struct
{
disp layer info info,
bool enable;
unsigned int channel,
unsigned int layer id,
} disp layer config;
//REERSE, disphdAEBRIEENEIR
unsigned”int arg[31];
disp.layer config config;
unsigned int width = 1280;
unsigned int height = 800;
WRiFE © HELERERNBIRAT, RE—IF 23
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unsigned int ret = 0;

memset (&info, 0, sizeof(disp layer info));
config.channel = 0; //channel 0
config.layer id = 0;//layer 0 at channel 0
config.info.enable = 1;

config.info.mode = LAYER MODE BUFFER;

config.info.fb.addr[0] = (__u32)mem_in; //FBiiiik

config.info.fb.size.width = width;

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/#, =32bitHEE, K32bith/)
#

config.info.fb.crop.height= ((uunsigned long)height)<<32;//Em/\#. =32bitlE#, K32bitH/h
E 4

config.info.fb.flags = DISP BF NORMAL;
config.info.fb.scan = DISP_SCAN PROGRESSIVE;

configyinfo.alpha mode = 1;57/global alpha
config.info.alpha value = Oxff;
config.info.screen win.x = 0;
config.info.screen win.y = 0;
config.info.screen win.width = width; &
config.info.screen win.height= height; S
config.info.id = 0; ;;
)
arg[0] = 0;//screen 0
arg[1l] = (unsigned int)&config;
arg[2 = 1; //one layer
ret = ioctl(disphd, DISP<CMD LAYER SET CONFIG, (void*)arg);
7.2.2 DISP LAYER GET CONFIG
o RE
(int ioctl(int handle, unsigned int_.€md, unsigned int *arg); )
&
o B

28 A

hdle ERIEEHER
cmd DISP LAYER GET CONFIG
arg arg[0] AE@EE 0/1; arg[l] NEIRERESE#IE:T; arg[2] AFERNEENERHRE

o R[ElE
WRLY, MiR[E] DIS SUCCESS; WRXK, MiREIXKS:

o IR
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ZRHATRNEESH,

o Tl

//RBERSH, disphdhERIEAR
unsigned int arg[3];
disp layer info info;

memset (&info, 0, sizeof(disp layer info));
config.channel = 0; //channel 0
config.layer id = 0;//layer 0 at channel 0

arg[o] = 0;//ETiEE0
arg[l] = 0;//ERE0

arg[2 = (unsigned int)&info;
ret = ioctl(disphd, DISP LAYER GET,'CONFIG, (void*)arg);

7.2.3 DISP LAYER SET CONFIG2

o [RE

[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

o B

28 P

hdle SRRIRENEIA
cmd ~ DISP SET LAYER CONFIG2

arg arg[0] AEREE 0/1; arg[1] NEIREESHIEsT; argl2] nFEERENERERRE

<>\/

o R[ElE

R, MiRE DIS SUCCESS; fARKM, MiREXKS,

o fER

ZRHMBATREZTERER, FTRIZZEORES disp layer config2 BIE S,

o Il

IR © HiB2ERERHBIRAR. RE—INF
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struct
{
disp layer info info,
bool enable;
unsigned int channel,
unsigned int layer id,
}disp layer config2;
//&BEERESE, dispfd AEREEHEHR
unsigned long arg[3];
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 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; S
config.info.fb.crop.width = ((unsigned long)width) << 32;//%Em/#, %329<it L, €32bit A

1N )
config.info.fb.crop.height= ((uunsigned long)height)<<32;//@Em\#. =32bit FEH, {K32bit K
1N

config.info.fb.flags = DISP BFE_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;

configuinfo.id = 0;

arg[@] = 0;//screen 0

arg[1] (unsigned ‘long)&config;

arg[2 = 1; //one layeri

ret = ioctl(dispfd, DISgiLAYERfsET7CONFIGZ, (void*)arg);

7.2.4 DISP LAYER GET CONFIG2

o RE

[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

WRAFRE © BsEERERNERAE. RE—TNF
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28 AR

hdle ERIEIEIE
cmd DISP LAYER GET CONFIG2
arg arg[0] BAEREE 0/1; arg[1] NEIRERES#HIE, arg2l hNEERRENEEHE

o IR[ElE

WNERAIN, Mik[E DIS SUCCESS; #RXKXMK, NMREIXKS,

o IR

ZEREH AT REEE S,

o 7l <>

//EBEEBSH, dispfd NERRNAHE

unsigned long arg[3];

struct disp layer config2 config;

memset (&config, 0, sizeof(struct disp layer config2));

arg[0] = 0; //disp
arg[1l] = (unsigned long)&config;
arg[2] = 1; //layer number

ret = ioctl(dispfd, DISP GET LAYER CONFIG2, (void*)arg);

7.3 -Capture interface

7.3.1 DISP CAPTURE START

o RE

[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )

o B

28 RPA

hdle " ERIREHEIHAE
cmd DISP CAPTURE START
arg arg[0] AEREE 0/1
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o R[EIE

R, MiRE DIS SUCCESS; fARKM, MiREXKS,

o IR

ZERHA TR &R

o ffl

//BEiERINEE, dispfd NERRENAE
arglo] = 0;//2/REBiE0
ioctl(dispfd, DISP CAPTURE<START, (void*)arg);

7.3.2 DISP CAPTURE COMMIT .
” »
o [REY
[int ioctl(int handle, unsigned int cmd, unsigned. int *arg); )
o BH

S8 A

hdle~” 2RIRENAIR
cmd DISP CAPTURE COMMIT
arg arg[0] 7]_‘?_3_'\1%15 0/15 arg[1] HiEMBRENGESEME, 1FA disp_capture info

o IR[ElE

YNERAETH, Mik[E] DIS_SUCCESS; $NRKM, MikEIXKS,

o HHIR

ZRHATRIGERNES, #RX—RK, NaBEii—RERFEF.

o fl

IR © HiB2ERERHBIRAR. RE—INF 28
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info
info
info

info.
info.
info.
info.
info.
infop
argl0] = 0;//2RBEO

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

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

//RZERINEE, dispfd AEBRIFENAIE
unsigned long arg[3];

struct disp capture- info info;
arg[0] = 0;
screen_width =doctl(dispfd, DISP GET SCN{WIDTH, (void*)arg);
screen_height = ioctl(dispfd, DISP GET SCN HEIGHT, (void*)arg);
info.
info.
info.

window.x = 0;

window.y 0;

window.width = screen width;

.window.y = screen height;

.out frame.format = DISP_FORMAT ARGB 8888;
.out frame.size[0].width = screen width;
out frame.size[0].height = screen height;
out frame.crop.x = 0;

out frame.crop.y = 0;

out frame.crop.width = screen width;

out frame.crop.height = screen height;
out frame.addr[0] = fb_address; //buffer address

7.3.3 DISP_CAPTURE STOP

o RE

[int ioctl(int handles unsigned int cmd, unsigned int *arg);

o B

o 1R[El{E

S8 HikA

hdle /" 2/ RIREHEIHR
eid DISP CAPTURE STOP
arg arg[0] AETEE 0/1

R, MiRE DIS SUCCESS; fARKM, MiREXKS,

o IR

Rk i e Sz

o Rl

IR © HiB2ERERHBIRAR. RE—INF
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//{EILERINEE, dispfd AERIRENAHE

unsigned long arg[3];

arg[0] = 0;//2TEE

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

7.3.4 DISP CAPTURE QUERY

o RE

[ int ioctl(int handle, unsigned int cmd,unsigned int *arg); ]

o B

%< DISP_CAPTURE QUERY 24,

28 R

hdle SRIEEHDHR N
cmd DISP CAPTURE QUERY
arg arg[0] ETEE 0/1

o IR[ElE

R, NRE DIS SUCCESS; IREM, MiREXKS,
o IR

R E RN REE GRS BN,

<§\/
o ffl

//EBERETHRII, dispfd NERRENDHE

unsigned long arg[3];

arg[0] = 0;//2RBiEO

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

7.4 LCD Interface

7.4.1:DISP LCD SET BRIGHTNESS

o FE

IR © HiB2ERERHBIRAR. RE—INF 30
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[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )
o BH
S8 e
hdle ERIEENEIR
cmd DISP LCD SET BRIGHTNESS
arg arg[0] NER&E 0/1; arg[1] AENX=EE, (0~255)
o R[EE
SNERALTN, MiR[E] DIS SUCCESS; fNR%M, MiRELKS,
. fik &
8
>
)
ZEMATIRE LCD =&,
o 15l
//I&BELDMENRE, disphdi BRIEEHEE
unsigned int ang[31;
unsigned int bl = 197;
arg[0] =©0;//E7EE0
arg[1].= bl;
ioctl(disphd, DISP LCD SET BRIGHTNESS, (void*)arg);
<>\/
7.4.2 DISP LCD GET BRIGHTNESS
o REY
[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )

S8 WA

hdle E/RIREHEIHR
cmd DISP L.CD GET BRIGHTNESS
arg arg[0] NEREE 0/1

WRAFRE © BsEERERNERAE. RE—TNF
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o R[EIE

R, MiRE DIS SUCCESS; fARKM, MiREXKS,

o IR

ZEREAFIRN LCD RE,

o ffl

//RBLCDMIE N =E, disphd i BRIREIANE
unsigned int arg[3];
unsigned int bl;

arg[o] = 0;//ETiEE0
bl = ioctl(disphd, DISP{LCD GET BRIGHTNESS, (void*)arg);

7.5 Enhance interface

7.5.1 DISP ENHANCE ENABLE

o [RHY
(int ioctl{int 'handle, unsigned int cmd, junsigned int *arg); )
o B
<§\/

28 WA

hdle ERIREIEIR

cmd DISP ENHANCE ENABLE

arg arg[0] AETEE 0/1
o R[EE
WMERAIN, MiR[E DIS SUCCESS; fR%&M, NLREILKS,
o IR

32
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ZERE A T EREE G S IEINEE,

o Tl

//FABREBEAIEINEE, disphdhERIENAIIR
unsigned int arg[3];

arg[o] = 0;//ETiEE0
ioctl(disphd, DISP_ENHANCE ENABLE, (void*)arg);

7.5.2 DISP ENHANCE DISABLE

o [RE!
((int ioctl(int handle, unsigned int cmd, unsigned int *arg); )
e
o BH N
<
2% A
hdle ERIREHEIIR
cmd DISP ENHANCE DISABLE
arg  arg[0] AEr&EE 0/1
o R[EE
WRMIN, MiRE DIS SUCCESS; fIRKK, MiREXRKS,
<§\/
o IR
ZRE AT XABGE LB,
o 5l
// XA BEBELIEINEE, disphdiERIRENEE
unsigned int arg[3];
argl0] =0;//EFEEO
ioctl(disphd, DISP_ENHANCE DISABLE, (void*)arg);
IRAFRE © HKiB2ERERNDERAT. RE—INF 33
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7.5.3 DISP ENHANCE DEMO ENABLE

o [RE

[int ioctl(int handle, unsigned int cmd, unsigned int *arg);

o B
o3 SR UL
hdle ERIEEHEIR
cmd DISP.ENHANCE DEMO ENABLE
arg arg[0] AET@EE 0/1
o R[EfE

R, MiRE DIS SUCCESS; fARKM, MiREIXK S

o HHIR

ZRBATAEEGREREETRIRL, FEE, ERFILALEHRTELE, GURLENE

REmE, HEMEMR, ERRARTEETELENEARZEA EX.

o 5l

// FABEGELMEENER, disphdh EBmRIREHaIE
unsigned int arg[3]; < °

arg[0] = 0;//8RiEiE0
ioctl(disphd, DISP  ENHANCE DEMO ENABLE, (void*)arg);

7.5.4 DISP ENHANCE DEMO DISABLE

o [REY
[int ioctl(int handle, unsigned int cmd, unsigned int *arg); )
o BH

AR © HKBLEHKRNBRAS. RE—INF 34



@LWIMIER /

MHEER: WE

S8 AR

hdle ERIXEHAR
cmd DISP ENHANCE DEMO DISABLE
arg arg[0] AEEE 0/1

o IR[ElE

NRALTH, MRE DIS SUCCESS; SAREXM, MiREXKS,
o IR

ZRHAT RABGELERETRIE.

o ffl

//FABEGEMERTER, disphdhEBREREHR
unsigned int arg[3];

arg[0] = 0;//2REiEO
ioctl(disphd, DISP ENHANCE DEMO ENABLE, (void*)arg);

7.6 Smart backlight

7.6.1 DISP. SMBL ENABLE

o FE Y

[int ioctl(int handle, unsigned int cmd, unsigned int *arg);

o B
S8 WA
hdle ERIFEHEIR
cmd DISP SMBL ENABLE
arg < arg[0] AETEE 0/1
o R[EE

WRAFRE © BsEERERNERAE. RE—TNF
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NRALTH, MRE DIS SUCCESS; SAREKM, MiREXKS,

o IR

ZR IR T EREE REE YL ThRE,

o Al

//FBEREEINEE, disphdhERIRNAR
unsigned int arg[3];

arg[0] = 0;//2RBiEO
ioctl(disphd, DISP SMBL ENABLE, (void*)arg);

7.6.2 DISP SMBL DISABLE

o [REY
[int ioctl(int handle, unsigned int cmd, unsigned int (*arg); ]
o B

S HER

hdle < ERIEEN AR

cmd DISP SMBL DISABLE

arg / arg[0] AEEE 0/1

<>\/
o R[EE
WRAIN, MR[E DIS SUCCESS,; #IREM, MLREXKS,
o IR
ZERE AT RS seE EThEE.
o Rf7l
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//RAVEREELThEE, disphdNETIKENER
unsigned int arg[3];

arg[0] = 0;//2/RBiE0
ioctl(disphd, DISP SMBL DISABLE, (void*)arg);

7.6.3 DISP SMBL SET WINDOW

o [RE

[int ioctl(int handle, unsigned int cmd, unsigned int *arg);

S8 A

hdle SRIXEDHA »
cmd - DISP_ SMBL_SET WINDOW \

arg arg[0] AEEE 0/1; arg[1] F3EA struct dlsp rect B9t

o IR[ElE

NIRRT, MREl DIS SUCCESS; ISR, MiREXKS,

o IR

ZERBATIRBEEREATERRNEN, SEATIRENEOREN.

<3\/

o ffl

//RBEREERED, disphdhERIBEENENE
unsigned int arg[3];

unsigned int screen width, screen height;
struct disp rect window;

screen_width = ioctl(disphd, DISP GET SCN WIDTH, (void*)arg);
screen height = ioctl(disphd, DISP GET SCN HEIGHT, (void*)arg);
window.x = 0;

window.y = 0;

window.width = screen width / 2;

widnow.height = screen height;

arg[8]’= 0;//BTEEO

argl[1l] (unsigned long)&window;

ioctl(disphd, DISP SMBL SET WINDOW, (void*)arg);
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7.7 Hdmi interface

7.7.1 DISP_ HDMI SUPPORT MODE

o [RE

[int ioctl(int handle, unsigned int cmd, unsigned int *arg); ]

S48 RAA

hdle ERIFEHER
cmd DISP HDMI SUPPORT MODE |
arg arg[0] IERIBEE 0/1; arg[l] AEEZHHER, ER dis/gitv_mode

><
<

o IR[E|E
WRZHE, MERE] 1; ARKM, NE[E 0,
o HEIR

ZREETEIIEERN HDMI IR S 2.

o Tffl

//EHIEERMHDMIR N EE =5

unsigned int arg[3];

arg[0] = 0;//2RBEO

arg[1l] = (unsigned long)DISP TV MOD 1080P 60HZ;

ioctl(disphd, DISP_HDMI SUPPORT MODE, (void*)arg);

7.7.2 DISP HDMI GET HPD STATUS

o REY

(int ioctl(int handle, unsigned int cmd, unsigned int *arg); )
o B

WRIRFE © HRB2ERZRNERAE. RE—TIMF 38



@LWIMIER /
% KRS 0

S8 A

hdle ERIXEHAR
cmd DISP HDMI GET HPD STATUS
arg arg[0] NEREE 0/1

o IR[ElE

9NSR HDMI 4N, NLR[E 1; gARKHFEN, MikE] 0o

o IR

ZEREHATIEE HDMI BER FENKE.

o 7l <>

//EBHDMIR S A FHNIRES
unsigned int arg[3];

arg[0] = 0;//2REiEO

if (ioctl(disphd, DISP_HDMI GET HPD STATUS, (void*)arg) == 1)
printf("hdmi plug in\n");

else
printf("hdmi plug out\n");
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TR RETE FEZEON demo RERE

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, '¢");
if (fp) {
err = fread(data, sizeof(char), MAX DATA. ,fp);
fclose(fp);
h
return err;

}

{

ssize t err = 0;

int fd = -1;

fd = open(sysfs path, O WRONLY);

if (fp) {
errno = 0;
err/= write(fd, data, len);
if/ (err < 0) {

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

err = -errno;
)
close(fd);
} else {
ALOGE("%s: Failed to open file: %s error: %s", _ FUNCTION , sysfs path,
strerror(errno) )
err = -errno;”
}
return err;

8.1 enhance

8.1.1 enhance mode

o RETIR

/sys/class/disp/disp/attr/disp
/sys/class/disp/disp/attr/enhance mode
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o B

B 4ieA

disp display channel Eb#0 0: dispO, 1: displ

enhance mode 0: standard, 1: enhance, 2: soft, 3: enahnce + demo
o IR[ElE
NO0o
o IR

ZEOATIREBFIEEIRT

o 7l )

//18Edisp0 HEFIGRARTI 1B

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

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

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

echo 2 > /sys/class/disp/disp/attr/enhance mode;
//18Edisp0/ WEFRIGRMIENIBINE, FHEFEERMER
echo 0 > /sys/class/disp/disp/attr/disp;

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

c/c++AKhg:

char sysfs path[MAX LENGTH];

char sysfs_data[MAxégATA];

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",enhance mode);
write data(sysfs path, sys data, strlen(sysfs data));

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

o RETR
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XAEER:

/sys/class/disp/disp/attr/disp
/sys/class/disp/disp/attr/enhance bright /* ZE*/
/sys/class/disp/disp/attr/enhance contrast /* XJtbE*/
/sys/class/disp/disp/attr/enhance _saturation /* {@f0*/
/sys/class/disp/disp/attr/enhance_edge /* ih4&EiE*/
/sys/class/disp/disp/attr/enhance detail /* 4HTiigsg*/
/sys/class/disp/disp/attr/enhance denoise /* PB&Mg*/

disp display channel, tb#0: disp@, 1: displ,
enhance xxx: SBE: 0~100, #iEEX, FETEEEK,

o IR[OfE
Noo

o IR

/>
ZIEORTIRBEGRI S E/X L E MR E NS5 /4R T 1838/ PR IR BT TR
3

o ffl

//1&&dispo MER=EHS0

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

echo 80 > /sys/class/disp/disp/attr/enhance bright;
//i&Edispl HIEANEHNS0

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

echo 50 > /sys/class/disp/disp/attr/enhance saturation;

c/c++ XS

char sysfs_path[MAX LENGTH];

char sysfs ‘data[MAX_DATA];

unisgned int disp =

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));

8.2 hdmi edid

8.2.1 ‘edid

o RHTL
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(/sys/class/hdmi/hdmi/attr/edid )

o B

noo

o IR[OfE

Edid data(1024 bytes),

o fEIR

ZEO A TFIXE EDID RREEE,

o Tl o

// EEXedid#iE
cat /sys/class/hdmi/hdmi/attr/edid

c/c++ Rig:

#define EDID MAX LENGTH 1024

char sysfs path[MAX LENGTH];

char sysfs data[EDID MAX LENGTH];
ssize_t edid_length;

snprintf(sysfs path,sizeof(sysfs full path),"/sys/class/hdmi/hdmi/attr/edid");
edid length = read data(sysfs pathj sys/ data);

8.2.2 hpd -

NOoo

o IR[EIE

Hdmi hotplut state, 0: unplug; 1: plug in,
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XAEER:

o HEHIR

ZiEOR TR HDMI BAEIRIRES.

o ffl

// IEERHDMIFERRZS
cat /sys/class/switch/hdmi/state

c/c++ 1X3:

char sysfs path[MAX LENGTHI];
char sysfs data[MAX DATAI];
int hpd;

snprintf(sysfs path,sizeof(sysfs full path),"/sys/class/hdmi/hdmi/attr/edid");

read data(sysfs path, sys data);

hpd = atoi(sys data);

If (hpd)
printf("hdmi plug in\n"); o

else ;;
printf("hdmi unplug \n"); )

8.2.3 hdcp enable

o RHTH

[/sys/class/hdmi/hdmi/attr/hdcpfenable

o B

enable: 0: disable hdn?ivhdcp function; 1: enable hdmi hdcp function,
o R[EIA

No returns,

o IR

ZiEOMATAERE. XA hdmi hdcp Zhgg,

o Tl
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// FFEhdmi hdcpIhfE
echo 1 > /sys/class/hdmi/hdmi/attr/hdcp enable

// *iHhdmi hdcpIhgg
echo 0 > /sys/class/hdmi/hdmi/attr/hdcp _enable

c/c++ 1X:

char sysfs_path[MAX_LENGTH];
char sysfs data[MAX DATAI];

snprintf(sysfs path,sizeof(sysfs full path),"/sys/class/hdmi/hdmi/attr/hdcp _enable");
snprintf(sysfs data, sizeof(sysfs data),"%d",1);
write data(sysfs path, sys data, strlen(sysfs data));
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9.1 disp fb info

o RE

{

typedef struct

unsigned long long

disp rectsz
unsigned int
.1/2/4/8/16/32..
disp pixel format
disp color_space
unsigned int

bool

disp rect64

disp buffer flags
disp scan_flags

}disp fb info;

addr[3];

size[3];
align[3];

format;
color space;

/* address of frame buffer,
single addr for interleaved fomart,
double addr for semi-planar fomart
triple ‘addr for planar format */&
//size for 3 component,unit: pixels
//align for 3 comonent,unit: bQ%es(align=2An,i.e

)

//color space

trd_right addr[3];/* right ‘address of 3d fb,

pre multiply;
crop;
flags;
scan;

used, when' in ‘frame packing 3d mode */
//true: pre-multiply fb

//crop rectangle boundaries

//indicate stereo or non-stereo buffer
//scan type & scan order

o PG

TE iR -

addr framebuffer FIRAMYE, XTF interleaved 28, 2% addr[0] &
%; planar £2, =/1#8%H; UV combined FIZEA! addr[0], addr[1]
B

size size of framebuffer, B4 pixel

align XTFIEE, 79 2 ¥

format pixel format, ¥ disp pixel format

color space

b trd src

trd mode

trd right addr
crop

flags

scan

color space mode, ¥ disp cs mode
1:3D source; 0: 2D source

source 3D mode, i#0 disp 3d_src_mode
used when in frame packing 3d mode
BT 278 buffer FREX

#riR 2D 2 3D B buffer

FRiRHEIRZERY, progress, interleaved
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o HEHIR

disp fb info AF#AR— display frambuffer BIE %S o

9.2 disp layer info

o [RE

typedef struct
{

disp layer mode
unsigned char

the screen,

mode;

zorder;-\/*specifies the front-to-back ordering of the layers.lon

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 'Y
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

};

unsigned int

id; /* frame'id, can get the id of frame display currently

by DISP_LAYER GET FRAME ID */

}disp layer info;

alpha mode
alpha value
screenn win
tb

color

b trd out

out trd:<mode
id

o PG
T8 WA
mode BEME, 1# disp layer mode
zorder layer zorder, Rtk ENE RSB EMERBENER

0:pixel alpha, 1:global alpha, 2:global pixel alpha
layer global alpha value, valid while alpha mode(1/2)
screen window, BERZERRE LETRNERLEO
framebuffer BEM, ¥M disp fb info,valid when
BUFFER MODE

display color, valid when COLOR MODE

if output in 3d mode,used for scaler layer

output 3d mode, ¥ disp 3d out mode

frame id, ICEL/KoHNEGWS, B LGED

DISP LAYER GET FRAME ID JREXHFIR RIS, LUE—TIHEN

R0IE, LEINRENIE B2 BRI ARIE &M buffer,
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o HEHIR

MHEER: WE

disp _layer info A F#EAR—1ERNEEES.

9.3 disp layer config

o [RE

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

. BR £
<
TE iER
info B&HNESREME
enable fEEEIR S
channel EEFrErEE id (0/1/2/3)
layer id EZEm id, It id BET@EENMER id. Bl (channel layer id)=(0,0) R=
BE 0 PHEE 0 22
o R

<>\/
disp layer config AF#ER— I ERERENE4EE .

9.4 disp color info

o [RE

typedef struct
{

u8 alpha;

u8 ‘red;

u8>”’ green;

u8 blue;
}disp color _info;
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o BX5A

TE %A

alpha ENGBRYBERE
red I

green £

blue &

o HEIR

disp_color info B FHER—EIBRIER.

9.5 disp rect S

°
>§
. BE s
typedef struct
{
s32 X;
s32 Y
u32 width;
u32 height;
}disp rect;
o F{GI
& TR BN
X R xE
y xRy B
width =
height &
o IR

disp_rect AFHERA—MEELEONER.
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9.6 disp rect64

o [RE

[ typedef struct
{
long long x;
long long y;
long long width;
long long height;
}disp rect64;

o N5
TE WiEA
X s x E, TR/, & 32bit HEEH, 1K 32bit J/l#k
y Ry E EE, 5 32bit WEEH, | 32b1tz§>J\§5l
width 3, Bk, & 32bit BB, 1] 32bit A7k
height &, TS/, & 32bit A, {F 32bit /974K

o @R

disp_rect64 BFimR— 1 EREORER.

9.7 disp_position

o [RE &Y

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

o 51
TE B
X X
Yy
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XAEER:

o HEHIR

disp position BFHER—PMETRIER.

9.8 disp rectsz

o [RE

typedef struct
{
u32 width;
u32-height;
}disp Trectsz;

o A3
TE
width
height
o IR

disp rectsz AFHER—MEFERTHIES,

9.9 disp pixel format
“

o [RE

88 <

I,

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 BGRX 8888 =
DISP_FORMAT RGB 888 =
DISP“FORMAT BGR 888 =
DISP_FORMAT RGB 565 =
DISP_FORMAT BGR 565 =
DISP_FORMAT ARGB 4444 =

0x00,//MSB A-R-G-B LSB
ox01,
0x02,
0x03,
0x04,
0x05,
0x06,
0x07,
0x08,
0x09,
0x0a,
0x0b,
0x0c,
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XAEER:

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

* UVUV: U in the LSBs;
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
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 pixel format;

/* SP: semi-planar, P:planar, I:interleaved

VUVU: V in the

0x0d,
Ox0e,
oxof,
0x10,
0x11,
0x12,
0x13,

LSBs */
0x40,//MSB
0x41,//MSB
0x42,//MSB
0x43,//MSB
0x44,//MSB
0x45,//MSB
0x46,//MSB
0x47,//MSB
0x48,//MSB
0x49,//MSB
Ox4a,//MSB
0x4b,//MSB
0x4c,
0x4d,
Ox4e,
ox4f,

A-Y-U-V
V-U-Y-A
Y-V-Y-U
Y-U-Y-V
U-Y-v-Y
V-Y-U-Y
P3-2-1-0
P3:2-1-0
P3-2-1-0
P3-2-1-0
V-U-v-U
U-v-u-v

LSB
LSB
LSB
LSB
LSB
LSB
LSB,
LSB
LSB
LSB
LSB
LSB

YYYY UUUU VVVV
YYYY WU W
YYYY U V
YYYY U "

o BZR
TE iz

DISP FORMAT ARGB 8888

DISP FORMAT YUV420 P

DISP FORMAT.YUV422 SP UVUV

DISP FO RMATiYUVQZ 2 SP vUVU

32bpp, A E&EBIU, B fERIKIL
planar yuv 1=, S=REKR, T=/ ik, P3
FE3 ==\

#k, U 7RI

Hk, Vv 1ERAL

semi-planar yuv 1§, 2 WIREK,

semi-planar yuv ¥, 2/REM,

FF M

A M

o IR

disp pixel format BFHEREEER

9.10 disp buffer flags

o RE
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typedef enum

{
DISP BF NORMAL = 0,//non-stereo
DISP_BF STEREO TB =1 << 0,//stereo top-bottom
DISP_BF STEREO <FP =1 << 1,//stereo frame packing

DISP_BF STEREO SSH =

DISP_BF STEREO SSF =

DISP BF STEREO LI =
}disp buffer flags;

<< 2,//stereo side by side half
<< 3,//stereo side by side full
<< 4,//stereo line interlace

_ R

9.

o G
TE WiEA
DISP BF NORMAL 2d
DISP BF STEREO TB  top bottom #3
DISP BF STEREO FP framepacking
DISP BF STEREO SSF side by side full, £548
DISP BF STEREO SSH side by side half, &4 '%>
DISP BF STEREO LI . line interleaved, {7305 8at
o IR

disp buffer flags BTk 3D JR{ET,

9.11 disp 3d out mode

o [RE

typedef enum oY
{
//for lcd
DISP 3D OUT MODE CI 1
DISP_3D OUT MODE CI 2

0x5,//column interlaved 1
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 = 0x@,//top bottom

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 = Oxa,//field alternative
}dispc3d_out_mode;

o FK

an
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for lcd:
e WieA
DISP 3D OUT MODE CI 1  FI%4
DISP 3D OUT MODE CI 2  3I%4
DISP 3D OUT MODE CI 3 %4
DISP 3D OUT MODE CI 4  I%k4A
DISP 3D OUT MODE LIRGB {74
for hdmi:
TE WiEA
DISP 3D OUT MODE TB  top bottom | Fi&zt
DISP 3D OUT MODE FP framepacking
DISP_3D OUT _MODE_SSF side by side full, ZA2%
DISP 3D _OUT MODE_SSH - side by side half, £5#&
DISP 3D OUT MODE LI line interleaved; 17341
DISP 3D OUT MODE FA  field alternate %55
o IR

disp 3d out mode FAFi#iA 3D fHiER,

9.12 disp color space

o RE oY

typedef enum

{
DISP BT601
DISP BT709
DISP YCC

}disp color mode;

nm mn n
= o

o FX

pll]

TE

iR

DISP BT601
DISP BT709
DISP YCC

FAFARE AR
BT &E1s0
BTEAR
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o HEHIR

disp color space AFiEARENB=TEIEE,

9.13 disp output type

o [RE

typedef enum

{
DISP _QUTPUT TYPE NONE
DISPLOUTPUT TYPE_ LCD
DISP_OUTPUT TYPE TV
DISP OUTPUT TYPE HDMI
DISP OUTPUT TYPE VGA

}disp output type;

| LSO | R [N | I [}
0 BN R O

o F51
TE 5B
DISP OUTPUT TYPE NONE EEFHtH
DISP OUTPUT TYPE.LCD  LCD i
DISP OUTPULTYPE TV TV
DISP OUTPUT TYPE HDMI HDMI i
DISP OUTPUT /TYPE VGA VGA fa

o IR

<>\/
disp output type BFHEARBREH IR,

9.14 disp tv mode

o RE

typedef enum

{
DISP_TV MOD 4801
DISP"TV _MOD 5761
DISP TV _MOD 480P
DISP_TV_MOD 576P
DISP_TV_MOD 720P 50HZ

| | | I [}
A W NNRER o

IR © HiB2ERERHBIRAR. RE—INF

55



@LW/MIER /

MHEER: WE

DISP_TV MOD 720P 60HZ =5,
DISP_TV_MOD 1080I 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 = 0Oxa,
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 = 0xla,
DISP_TV_MOD 1086P 30HZ = 0x1b,
DISP_ TV MOD PAL = Oxb,
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 = 0xlc,
DISP_TV MOD 3840 2160P 25HZ = 0x1d,
DISP_ TV _MOD 3840 2160P 24HZ = Oxle,
DISP_TV_MODE_NUM = Ox1f,
}disp tv_mode;
o 3
o IR
disp tv mode FAF#mik TV HHZE e
9.15 disp output
o RE
OV
typedef struct
{
unsigned int type;
unsigned int mode;
}disp output;
o R
TE A
Type iR
Mode " #itiEz, 480P/576P, etc
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o HEHIR

disp_output AFHAREREHER, BEH,

9.16 disp layer mode

o [RE

typedef enum
{
LAYER MODE BUFFER = 0,
LAYER MODE_COLOR = 1,
}disp Tlayer mode;

o FFA 6
N
T8 35488 <

LAYER MODE BUFFER buffer &3, ® buffer FIEZE
LAYER MODE_COLOR"  B&i&{, Xk buffer WERE, RFEE— T HBEXRTEGRS

o IR

disp layer mode FATFiEAREEEs

9.17 disp sean-flags

o FE

typedef enum

{
DISP_SCAN PROGRESSIVE
DISP_SCAN_INTERLACED ODD FLD FIRST
DISP_SCAN INTERLACED EVEN FLD FIRST

}disp scan_ flags;

0,//non interlace
1 << 0,//interlace ,odd field first
1 << 1,//interlace,even field first

o B

pai
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TE iEA

DISP SCAN PROGRESSIVE FITIRTC
DISP SCAN INTERLACED ODD FLD FIRST [T, ZFEITM Ik
DISP SCAN INTERLACED EVEN FLD FIRST FR{TIER, BEITMHE

o IR

disp scan flags AFi#ERER Buffer 1A .
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10.1 EEETERIVAS

(cat /sys/class/disp/disp/attr/sys )

NI

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

screen 0:

de_rate 432000000 Hz /* de BIESEFSM=ZE*/, ref fps=50 /* HHIZENSERIFE/

hdmi output mode(4) 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 9
[1920,1080;1920,1080;1920,1080] crop[ 0, 0,1920,1080] frame[ 32; 18§i;i6, 6841
addr[716da0ee, 0, 0] flags[ex 0] trd[0,0] ~N

screen 1:

de_rate 432000000 Hz /* de BIBYEAZE*/, ref_fps=50 /¥ HHIREHNSERIFHZE/

tv output mode(1l) fps:50.5 720x 576 /* TV imd| #zLA (11: PAL) | RIFZEA: 50.5Hz | S
EH: 720x576 */

err:0 skip:54 irq:8372 vsync:0

BUF enable ch[0] Llyr[0] z[0] prem[Y] lalglobl 255] fmt[ O] fb[ 720, 576; 720, 576; 720,
576] crop[ 0,/0, 720, 576] frame[ 18, 15, 684, 546]

addr([739a8000, 0, 0] flags[Ox O] \trd[0,0]

acquire: 225, 2.6 fps

release: 224, 2.6 fps

display: 201, 2.5 fps

ER&ESHmAIT

BUF: E|Z:E!, BUF/COLOR, —f%BUF, ENEE@®BUFFER By COLOR ERERETR—HE&NEE, %
BUFFER, &

enable: Ea_'\ﬂ‘?enabfg K

ch[0]: ZERE&%Fblending &EEO,

lyr[0]: ZBEELATFYFiblending BEFMEIREO,

z[0]: BBz &, B/NEERSS, AeERz FANERESE.

prem[Y]: BERER, Y B, N T

a: alpha 8%, globl/pixel/; alpha {E.

fmt: BB, E64 LUTFHRGB E=; U EARYUV &=, EWAIT72 AYV12,76 ANV12,
fb: BEEbuffer Msize, width,height, =19 &,

crop: Efgbuffer HHEBXIE, [x,y,w,hl.

frame: BRERELMERXE, [x,y,w,hl.

addr: =9 2R0that,

flags: —f%A0, 3D SS AYOx4, 3D TB BFAOx1, 3D FP BYAHOx2,

trd: /3D i, 3D HHAZEE (HDMI FP iR N1) Rcounter HRWIT:

err: de BREHVKAE, de BUAIGESLIIRSER D, ERENRE, de BME—BRATREARESIE,
skip:.Fkmnde BmIRYRER, BkmisHIl-RAER, BRMIRIEARPEIMAIRIE, de BRAMTEARRPITEEZED
FEEUTHERK, BRERREMEGIN S, ERRESREENER,

irq: ®RTZEBREERERXABERITIRE, —BIEKERRZEE EWNtining.

controller IEEIEITYHH,

vsync: RREREREFAFFREIFLZENVsync SEENE, —BEKRREERHRMLIZESD,
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acquire/release/display &XT,REandroid AEHREH.

acquire: Rhw composer f%i4disp driver HIEGRIMEKRME, MEIEETEEEGERNA BN, &L
A ER R AR,

release: Rdisp driver ERFEMZE, RELFandroid BEGMEUKRNE, MEXIBGEERGERNAE
%, BIENIERRERI,

display: Rdisp ERFIHHIGE LMMEUENE, MEIEFEEEGEMNNA BN, #FILNNERTERNN
Racquire Srelease A, #fAdisp BILEGEMINESER, KRE, EEEL-2 ZENEEE. ZEFTBE
1%, MREE, HPEEGNSIRE, EnEst.

IHRMR, WRdisplay Srelease A—, #BAEdisp PEEEMER, ERAE—Tactive KW
hwcomposer {%#%F—iAIE I TR,

T ER -

1. WFandroid &%, A Lldumpsys SurfaceFlinger #JElsurface WIEE, MNREESdisp Fsys FHE
BER—H, RAARERhwe HIBIRTFERZ,

2. MEZDEGRIFFLLRIE, EEFREE, IUE—TRHIEENRIFE, Wk—Tref fps S5fps 25—,
MNRAF—E, WHtcon WIBTHMEKtiming REEEH. WNRref fps S5EMIspec F—H, WEEKRE
sys/config FRYBTEPSRERFMtimingEeBEREIER. B—A%60Hz, MIMRRBTV KHDOMI, MERERXEX, LLRE
TL897960/50/30/24Hz,

MR Landroid A%, FAILUE—TFdisplay Srelease Mcounter 2F—, MRMEEKK, iHBHandroid
EMARYS, EREM,

3. MRRIMEEGRIFLLRIE, FEEFET#D, WEEE—Tskip counter, 0Rskip counter i, AWM
ENRAATRE, Xfvblank UFRIMAERIE, HIBkM, ST EGR KRR

4. MREF=, FEEHE, AIUE—TRNELERT N0, IR0, 1HBHJ:}=1*‘§5$'F§E ‘i‘ﬁ{ET\‘SIE; WMERFR
70, BRERFS, WARDHEMHRZR T, EHEETLOETNEDL_en LUKpwm HIEE §E¢1F*I‘ﬂﬁo

5. MBERFEGEE), AIEEBerr counter, d%Rerr counter B, MitlHdelish, BREEHER
B, WERNSGRAERM

10.2 &5

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

%A 5AR TEEX DE 2l TCON pifEf, BTERRR LOBRAE. NREFLEH
MAESE, AJUEE TCON B ERasaE ik,

E— I BEEERTRRGL0ET
B BEEE B,

10.3 colorbar

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

F— I RRFIETERBIEFES 0 3 1,

B _NEERT TCON EFNHINE, 1, DE #it; 2-7, TCON B AR colorbar; 8,DE
B A colorbar.
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XAEER:

10.4 ERER debugfs &0

10.4.1 2&

AT R

mount -t debugfs none /sys/kernek/debug;
/sys/kernel/debug/dispdbg;

name command param start info

//name: RTBRIEMWREF
//command: FTTRHITHHS
//param: FRinizenSERISE
//starta BNl FRRITHS
//info REGSHITHG

/1R, K/INEL024 bytes.

10.4.2 PR ERBHIZE <

name: disp0/1/2 //RTETEE/L/2
command: switch
param: type mode

//BE6%A: type:0(none),1(1ed),2(tv),4(hdmi) 8(vga)
//mode i#Dldisp gv mode EX

/* BIF *+/
/* RRIEE0 WHLCD */

/* RIFARTBEO B */

echo dispO > name;echo switch > command;echo 1 0 > param;eche 1l > start;

echo disp® > name;echo switch' > command;echo 0 0 > param;echo 1 > start;

<3\/

10.4.3 AXETRMELIL

name: disp0/1/2 //RTERIBIEO/1/2
command: blank
param: 0/1

//BEERE 1 Rinblank, BIXHERIEH; 0 RTunblank, BIFFEETHH

/* BlIF */

/* XHRTIEEO MEREH*/

echo disp® > name;echo blank > command;echo 1 > param;echo 1 > start;
/* AREEEL NETRBEH*/

echo displ > name;echo blank > command;echo 0 > param;echo 1> start;
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AR

W

10.4.4 HBJEEIE (suspend/resume) 0

name: disp0/1/2 //FRREBRIEBEEO/1/2
command: suspend/resume //{KER, MEEMS
param: 7

/* BlIF */

/* 1L BRESGE NRERRTS*/

echo disp0 > name;echo suspend > command;echo 1 > start;
/* L ETRESUR HARERIRES*/

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

10.4.5 A7 lcd BRE X

name: 1cd0/1/2 //F&mnrlcd0/1/2
command: setbl //IRBEEXA=E
param: Xx

//BEIRR BXREE, ERR0~255, o

/* BlIF */ )
/* BEEXRENL0 */

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

echo 1lcd® > name;echo setbl > command;echo 0 param;echo 1 > start;

10.4.6 vsync ;HEH X

name: disp0/1/2 //HRREriEE0/1/2
command: vsync_enable //FFE/XHFAvsync jHE
param: 0/1

//BEGEA: 0: RRKHE; 16&3_?9?)%

/* BlF */

/* XARNEEO Bvsync HE*/

echo disp@ > namej;echo vsync enable > command;echo 0 > param;echo 1 > start;
/* AERETEEL Bvsync BEE*/

echo displ > name;echo vsync enable > command;echo 1 > param;echo 1 > start;

10.4.7 &% enhance BYRE

name: enhance0/1/2 //%~enhance0/1/2
command: getinfo //%kBXenhance HVIRZS
param: 7%

/* BlF */
/¥ FKENERBEO Menhance REEE*/
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' KRS 0

# echo enhance@ > name;echo getinfo > command;echo 1 > start;cat info;
# enhance 0: enable, normal

10.4.8 EETREFILHRE

name: smbl0/1/2 //&RTEREEO/1/2
command: getinfo //3KBXsmart backlight HURZS
param: Ft

/* BlF */

/* REBRIBEEO Hsmbl KEEFEE*/

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

# smbl 0: disable, window<0,0,0,0>, backlight=0, save power=0 percent
//BTHNBEREARSHR, BREOAN, HmEitE, SBtfl

10.5 B ial&

e
<
10.5.1 2R (B g |

IR M2 LCD Wi, &AM LCD RERAFET, FHASEE TR,

BRSO MR LCD BEXMBARESR, NHGREEHMRE, B2h G #
Ro

FHES R

o« TB—

(EABERR LOD BHNSKREE, MRS EMEERES, BES PWM B8, B0, 2
B RER. o

o« BT
SEERM sdk BigAH PWM RIR{ERIERE, IRERRERZBEHITHE,
o« FE=

R sdk B %% PWM EREHIER., mILL cat /sys/kernel/debug/pwm EEB&HEH.
R&BME PWM Rap&BENE, FHRZE—T menuconfig B&ITH.

o TR

MRS BE=RERFIA, EHZE dts 5 board.dts BLE. WRESER, AJUIRKEARZE
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105.2 2R (85X

MHEER: WE

MAIKR: Y&k LCD, RIEEX, REwbER.

B WMKRRAKEARRL, AR DE. TCON HiEsNAREIEM,
FAHESE:

o FB—

RIE 10.1 ENHEYABANBRESRESER. HF, 5. EFNXHaMLER

X o

RiE 10.2 ENEF, 58 DE WMERSER. IRAES, HE DE RKiicEREIER; WNRIE

.a-'%‘., gg?ﬁﬂ;gﬂ?o />

<

<
o FE=

RIE 10.3 =5 colorbar, d1R TCON HEH colorbar 188 B/R, HIEBEMHIERK; R
BEER, HE TCON MNBRERNSTFER. BEMEERME, LTI KRERTHF,

10.5.3 &%

MENR: ErasttilERE, IRREAIEEHEMEL.

BRSO EMRiAMIEEEN DE HE, AJiefNAEERN buffer AFHERERE,; 1
AJgE DE BCEH TS,

RIBHES B

o PE—

BiE 10.1 ETHENERANNEEREEESTER, 4, BERNEENRERS,

o« FIEZ

Sih DE F78, HERE. WPRILRER, FEIRERZHF.
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10.5.4 REFRE

MHEER: WE

AR . FEEE—TEH, FEHRE.
D WRKRRARTER—REEEN, RENAREHEEN,
FAHESE:

o FB—

RIE 10.1 ENHEXABANBRERERNE, [ilXTEEMIL,

o FIE

HIENAEMZLE, 5AIXEFES, 42, #ITREERE, fence HIEFRE,

10.5.5 BHRETER .

RIER . BEEYESESSNZR, HIEER, HAMED.
RIS HIRISHEEE DE scaler HEMR,
RIRHEE S

RIE 10.1 EHEEOTLINEEREENSE. NRFEFOHOE x BRI crop H95 x B/
F 1/16 HEATF 32, BARERTARE DE £, 38 GPU, RAERERES.

10.5.6 RELJIRFT EEF

<>\/
AR REDRAEER, BUAANRAEERER,

D WRREHBEMERERE, 5ETREHRERK,
FHESE:

o SE—
HIE DRAM #medmensEzER,
o« T

ERRBERS, HE fence WIBFRIE; B4 linux &4, HEZENUAIE. swap buffer. pan-
display if%.
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’ ALTR: WE

E1EINERR
WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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