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1. #Ek

1.1 %% H &

WERMAFAANRT METHe a0 REARE, R EF, #ATL IWHAEFTER
RERIE M T ISy D, #HATRAHE FAL

1.2 & A 3t F

A B % T E F T A133/A100 Android 10 F & .

1.3#H AR

SRR RATZAR, 5Bt R LB ZA R, UK A
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2. ERAN4

2.1 B33 gE A4

layers

DE

interfaces

K
&

] 1: A 3R AE A

Display device

LCD
R -
J

AERERW F, B#ER5% (DE) fig& XBEHE (tcon) HR. WANEZE (layers) 7 DE #
HATETHAAER, B —FREHERBZNEREE EE R, DE—#&F 12 Mar 2 (F
PLE R de0. del), T U AlEZ AP NWEE#RTAK, BHEIFTRMWE ~%&. DEWEMETH
BTA 144 EE (BAH, de0F 4 L, del H2), EAFEETURHAEET 4 MR
FZ. sunxi FERAMBEEF Ul BEZ 4, WMBBERA, FTUIHEF YUV %A RGB F E.

Ul## A X% RGB B . MEKH, DrERWERGEWT:

e ¥ led(hv/lvds/cpu/dsi) % H
o IHLZHEEMBEAAE

o XELM T M EMLE (alpha, colorkey, Bl G IR, = /3 b B /40 Fu B/ B %)

o XFHRETAFT
o IR L M EGIIEA N (arg,yuv)
o XFHGIEMAE

o RFER
o XFHE®E

AR PR ITH, B K
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2.2 MARANENAH

22.1 BHEARENA

A E e

de display engine, % 5/%, A TN L EEHTEM, BE. FakE W HE R
channel —AMEHEE, BoF TEHEAELT, TURRAES T (AR 44) BXERNEE
layer —NEEAEET, UAE KR AEE, EXEFWEGER L video A1 ui KA

capture BB, Hode B9 H R B A UM

alpha R S IR A B R R B R B E B

transform E QL #HE, wFH, jeiEs

overlay A&gEm, ZNFHEGEEN—EORR. z FANEANES, 418z F/IHEE
blending  E 148 4, 3% alpha 745 B 5 & & — R H %K &

enhance  EREE, FHWHMAEEGHEULKE HERRNL I 7T &

2.2.2 AR IEANF

AE fERE
fb 2% o (framebuffer) Linux % E R &R EHN— I ED, LEFHE RN - X &, AHEE 3
al WEE, Bt RREEFEER &K E L 5E EWH M E

lowlevel &Z, HEEZREEHETHEENTLE

2.3 # T & i A

2.3.1 devicetree i A It & it A

dts % 1%  kernel/linux-4.9/arch/arm64/boot/dts/sunxi/sun50iw10p1.dtsi.

e DE

AR PR ITH, B K 3
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&.2: devicetree DE fip &

e tcon

& 3: devicetree TCON [t &

2.3.2 board.dts fit & it BH

¥ 1% 7 device/config/chips/al00/configs/bl/board.dts
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[ e

ZH R

) 'iﬁ {§L2IH Eﬂ iéthkxﬂﬁ;

&l 4: boarddts . &

wEEEER.

2.3.3 menuconfig At & i, BA

EaATFHENAZMRE FE, 4T make ARCH=arm64 menuconfig #

<
32 fiI cpu =&

Arrow keys navigate the menu.
hotkeys. “Pressing <¥> includes, <N> ex€ludes, <M> modularizes featut¥es.

Help,

</AMor Search.

AN E £ F .

make ARCH=arm menuconfig,

ration

Linux/armé4 4.9.170 Kernel Configuration
<Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are
Press <Esc><Esc> to exit) <?> for
< > module capable

Legend: [*] built-in [ ] excluded <M> modile

1
X
x
X
x
b:4
b:4
x
x
x
b:4
b:4
x
x
p-4
X
x
x
x
b4
X
x
x
m

[IIIIIIIITAC

99 IGIFAFIAAIC [IIIIIIIITAC [IIIIIIIITAC I IIFFITAC

eloadable module support —-—»
Enabigé“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

———>
———>

—

< Help > < Save > < Load >

I IITATATIIIC G IIIATAIC G IIIATAIC

&l 5: menuconfig it &

EE: AT

AR PR ITH, B K
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HATBRERTEI U LT HEXE, Hentert ¥, FH A WERERT. T TFEREKE
disp2 #y Ik 5} 3 #: Device Drivers ->Graphics support->Frame buffer Devices->Video support for sunxi->

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

1g94999d999999999dagIadadaadaqdadaaaadaadadqaqadaadaaqaaadaadaaqadadaadaaqadadaadaaqadadaadaadadaadaadaadaaaaaada
1 Framebuffer Console Support (sunxi)
DISP Driver Support (sunxi-disp2)
> HDMI Driver Support (sunxi-disp2) —--—-—}
HDMI2.0 Driver Support (sunxi-disp2)
TV Driver Support (sunxi-disp2)
VDPO Driver Support (sunxi-disp2)
GM7121 TV module Support (sunxi-disp2) (NEW)
EDP Driver Support (sunxi-disp2)
Eink Driver Version 2.0 Support
boot colorbar Support for disp driver (sunxi-disp2)
debugfs support for disp driver (sunxi-disp2)
composer support for disp driver (sunxi-disp2)
ESD detect support for LCD panel

K K
& &
O

\\
Q
N

N

< Help > < Save > < Load >

Kl 6: disp2 L &

)
T

e DISP Driver Support(sunxi-disp2)
DE 717 i -

e debugfs support:for disp driver(sunxi-disp2)
Wi, ZENE L, FEIRFK

e composer support for disp driver(sunxi-disp2)

disp2 #J fence A, R HE LML o 4 linux 1 F E AT

2.4 JB AL 4 A28

linux 4.9 DL IR AL 45 A 4 T .

AR PR ITH, B K 6
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|-—drivers
|——video
F—fbdev

| F—sunxi --display driver for sunxi

| F—disp2/ ~disp2 & B

| f—disp

| F—dev_disp.c --display driver 2

| F—dev_fo.c --framebuffer driver &

| F—de --bsp &

| | I——dispilcd.c --disp_manager.c ..

| | F—disp_alc —-alz

| | | L“—lowlevel_sun*i/ --lowlevel 2

| | | I——deilcd.c

| | L—disp_sys_int.c —-OSAL B, 5% Z % A8 X B
| lcd/ led driver

|
|

T

| —lcd_sto interface.c --5display JR&pH 0

|
| |
| |
| |
||
| |
||
||
| |
||
||
| |
||
L |
[ |

| | | | —default panel.c... & E.& F# 7 IR

include
|——vide0 video header dir
| I——sunxiidisplayZ.h display header file

AR PR ITH, B K
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3.1 R O

MG AE Fl £ BRI joctl LI, XIS & Z/dev/disp2. EAEECGEFAAZLAXH L E
#97E B kernel/linux-4.9/include/video/sunxi_display2.h, *f F R Rk ki, LB ES %KL E 2| K,
BN E LR AR EE, sunxi F &8 DE B % A 7 ik B & UL disp,channel,layer_id =4~ & 5| % —
# & (disp:0/1, channel: 0/1/2/3, layer id:0/1/2/3), H & disp £ Z % &7|, channel & =~ # K 7|,
layer id X B EANHWEEZRT . TAEEMEEZHNSHN LM T & HEBNF:

7~ )

truct disp_fb_info2
int fd;
struct disp rectsz  size[3];
unsigned int align[3];
enum disp_pixel format format;
enum disp_color space color space;
int trd_right fd;
bool 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 metadata_size;
unsigned int metadata_flag;

Y

o fd

A7 6 U1 A A

e size 5 crop

Size % 7% buffer #] 7 # R <, crop M %% buffer ¥ FE B #H B X, w TEFR, TEHEBGLL
size /RIR, WA MAEEH 0 A FBIX, LLcrop 478, 7 BHE R4 F 2 crop AR IREIE 4, HAH 4
BN, TREERE LD RE RN,

SERBE B E, BRLR 8

Copyright © 2020 Allwinner Technology. All rights reserved.
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(x.¥) - width  height

i Wi
| sfc_win

e crop fH screen win

crop L E.Z&/-2E3L, Screen win 4 crop ¥4 buffer £ % F R R E . R AF EHAIT I K
BN, crop 7 screen_win HY width,height = 8% &y, 20 R F E 4, crop A screen_win #Y width,height
BNV

lix) width height

screen_w
in

\, screen
height

T height

| fosize [ width , __—
Screen | | sereen width

K 8: crop 1 screen win 7 & &

e align

SEMEBAFTH, ENL R 9
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7 R

e format

WMANEERER, Ul B8 X FHFHHEK:

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 X
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 A2B10GI10R10
DISP_FORMAT R10G10B10A2
DISP_FORMAT B10G10R10A2

Video 3 18 ST H45 3:

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

SEMEBAFTH, ENL R
Copyright © 2020 Allwinner Technology. All rights reserved.
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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 1 AYUV
DISP_ FORMAT YUV444 I VUYA
DISP_FORMAT YUV422 I YVYU
DISP_ FORMAT YUV422 1 YUYV
DISP_ FORMAT YUV422 1 UYVY

DISP_ FORMAT YUV422. £ VYUY &
DISP_ FORMAT YUV444 P N
DISP_ FORMAT YUV422 P )

DISP_FORMAT YUV420 P

DISP_ FORMAT YUV411 P
DISP_FORMAT YUV422 SP UVUV
DISP_FORMAT YUV422 SP VUVU
DISP._ FORMAT YUV420 SP UVUV
DISP_FORMAT YUV420_SP_VUVU
DISP_FORMAT YUVA411 SP UVUV
DISP_FORMAT YUVA411 SP VUVU
DISP_FORMAT. YUV444 1 AYUV_10BIT
DISP_ FORMAT YUV444 1 VUYA_10BIT

3.2 IR & H A

sunxi F & PETRBL A PRERBET AL HRE, TXEE. DRdi& S Dk FaTH
(=

3.2.1 Global Interface

3.2.1.1 DISP_SHADOW_PROTECT

- PROTOTYPE

AR PR ITH, B K 11
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int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle:  RIX 5 447
cmd: DISP_ SHADOW_PROTECT;
arg: arg[0] 4 % REE0/1; arg[1] A protect 5%k, 1 F Fprotect, 0:% T not protect

(*/C/

2,

e RETURNS

/O¢

nE i 3h, & EDIS SUCCESS, &M, & E%KE;

e DESCRIPTION

DISP_SHADOW_PROTECT (1) 5DISP_SHADOW_PROTECT (0> BZxf /i, 7~ 1 i A 2 18] 83 0 3 F A 1 & £ 30T, 1 % 2|38 A DISP_SHADOY

e DEMO

/)8 Ficache, dispfd # T 7~ Ik 5 4] 4

unsigned long arg[3];

arg[0] = 0;/F0

arg[1] = 1;//protect

ioctl(dispfd, DISP._ SHADOW_ PROTECT, (void*)arg);
//do somthing other

AR BRI TH, LT 12
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arg[1] = 0;
ioctl(dispfd, DISP. SHADOW_PROTECT, (void*)arg);

3.2.1.2 DISP_SET_BKCOLOR

- PROTOTYPE

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

e ARGUMENTS

handle: % RIR3) 4] 17

cmd: DISP_SET BKCOLOR;

arg: arg[0] % L RIE#E0/1; arg[1] #backcolor 15 &, & fdisp_color %k #5 4 44 154t ;
- RETURNS

4 ko, & EDIS SUCCESS, &M, & [E%KE;

e DESCRIPTION

ZEHATREZTZHEE.

e DEMO

AR BRI TH, LT 13
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VWK BERREEA, dispfd H RRRI A, sel A F0/1
disp_color bk;

unsigned long arg[3];

bk.red = 0xff;

bk.green = 0x00;

bk.blue = 0x00;

arg[0] = 0;

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

ioctl(dispfd, DISP_SET BKCOLOR, (void*)arg);

3.2.1.3 DISP_GET_BKCOLOR

- PROTOTYPE

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

e ARGUMENTS

handle: & 7= JK 3 4 1 5

cmd: DISP_GET BKCOLOR;

arg: arg[0] % % 7R #0/1

arg[1] #7backcolor 15 &, 35 Fdisp_color Z7 18 4 1435 4t ;

e RETURNS

& &1, K EDIS_SUCCESS, &N, #&E %K=,

e DESCRIPTION

AR PR ITH, B K
Copyright © 2020 Allwinner Technology. All rights reserved.
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[ ZEHEATRRETHE R E.

e DEMO

VRBERERE, dispfd 7 LR BH I, sel 7 R0/1
disp_color bk;

unsigned long arg[3];

arg[0] = 0;

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

ioctl(dispfd, DISP. GET BKCOLOR, (void*)arg);

&

3.2.1.4 DISP_GET_SCN_WIDTH

- PROTOTYPE

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

e ARGUMENTS

handle: %7~ IR Z&H7 5
cmd: DISP_GET 'SCN_WIDTH;
arg: WoRiEEO0/1;

e RETURNS

AR PR ITH, B K 15
Copyright © 2020 Allwinner Technology. All rights reserved.



( Auwiner

[ WRE, RESHERATFLHEE, &N, BEXKT;

BT A5

e DESCRIPTION

ZEHR T HREL 0 FRAT D HE.

e DEMO

“

VAR B AT 2

unsigned int screen_width;

unsigned long arg[3];

arg[0] = 0;

screen_width = ioctl(dispfd, DISP_ GET SCN_WIDTH, (veid*)arg);

3.2.1.5 DISP._GET_SCN_HEIGHT

- PROTOTYPE

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

e ARGUMENTS

AR BRI TH, LT 16
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handle: 7~ JE 3 A 17
cmd: DISP_GET SCN_HEIGHT;
arg: arg[0] % LR iEE0/1;

e RETURNS

WREY, RESHERZEIL>HFE, BN, BEXKS;

e DESCRIPTION Z % A THI LY BEEH 0 HE,

— DEMO

IRBRREE G HE

unsigned int screen_height;

unsigned long arg[3];

arg[0] = 0;

screen_height = ioctl(dispfd, DISP. GET _SCN_HEIGHT, (void*)arg);

3.2.1.6 DISP_GET _OUTPUT _TYPE

~PROTOTYPE

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

e ARGUMENTS

AR PR ITH, B K
Copyright © 2020 Allwinner Technology. All rights reserved.
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handle: 7~ JE 3 A 17
cmd: DISP_ GET OUTPUT TYPE;
arg: arg[0] % LR iEE0/1;

e RETURNS

WREY, RESHETHHEAR, &0, REAKS;

e DESCRIPTION

2 %R TR B BT R i 25 2 (LCD, TV, HDMI, VGA NONE),

e DEMO

JARE A A i R R

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);

3.2.1.7 DISP_GET_OUTPUT

- PROTOTYPE

AR BRI TH, LT 18
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle:  RIX 5 447
cmd: DISP_GET OUTPUT
arg: arg[0] % T ~iE#0/1; arg[1]%7 45 M disp_output 4 44 AR 454, A TR FEEE

e RETURNS

R R, RE0, BN, REKKT;

e DESCRIPTION % & %5 T 3K BU 4 5y T ow % H K A R 42 X (LCD, TV,HDMI,VGA,NONE),

— DEMO

/ARBY BER d R A

unsigned long arg[3];

struct disp_output output;

enum disp_output_type types

enum disp_tv_mode mode;

arg[0] = 0;

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

ioctl(dispfd, DISP. GET OUTPUT, (veid*)arg);
type = (enum disp_output_type)output.type;
mode = (enum disp_tv_mode)output.mode;

3.2.1.8 DISP_VSYNC_EVENT _EN

- PROTOTYPE

AR PR ITH, B K 19
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle: % 7RI 5 4] 47 5
cmd: DISP_VSYNC EVENT EN;
arg: arg[0] % L RiE#0/1; arg[1] Henable 241, 0: disable, 1:enable

e RETURNS

R &, R EDIS SUCCESS, &N, #&EXKS;

e DESCRIPTION

1% B 2K IT B /% Wl vsyne JH B K 3 R

e DEMO

/T B /% Blvsyne 8 B K 88, dispfd 31 BRI A4, sel K F0/1
unsigned long arg[3];

arg[0] = 0;

arg[l]=1;

ioctl(dispfd, DISP_VSYNC EVENT EN, (void*)arg);

3.2.1.9 DISP DEVICE_SWITCH

- PROTOTYPE

AR PR ITH, B K 20
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle: & 7R IR 5 4 1 5
cmd: DISP_DEVICE SWITCH;
arg: arg[0] % R #0/1; arg[1] X% H KA arg[2] % EAER, EH#HEE R HLCD A K

e RETURNS

& i3, #EDIS_SUCCESS, &M, & E%KE;

e DESCRIPTION

% B T R R

e DEMO

Va3

unsigned long arg[3];

arg[0] =0;

arg[1] = (unsigned long)DISP_ OUTPUT_TYPE LCD;

arg[2] =0;

ioctl(dispfd, DISP_ DEVICE SWITCH, (void*)arg);

VB 4R £ % HWtype £DISP_ OUTPUT TYPE NONE, ¥4 % [ 24 ] & o7 38 38 89 fr ! .

3.2.1.10 DISP_DEVICE_SET_CONFIG

- PROTOTYPE

AR PR ITH, B K
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle: & 7% B8 3 414
cmd: DISP DEVICE SET CONFIG;
arg: arg[0] 4 B REE0/1; arg[1]4 35 [ disp_device_config #J48 4+

e RETURNS

&

7
7

nE i 3h, & EDIS SUCCESS, &M, & E%KE;

e DESCRIPTION

ZEHR T R AR B R A WE S

¢ DEMO

IR HARR R ERHREWE SR
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;

AR PR ITH, B K
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config.eotf = DISP EOTF_ GAMMA22;

config.cs = DISP_BT709;

arg[0] = 0;

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

ioctl(dispfd, DISP._ DEVICE_SET CONFIG, (void*)arg);

WHH: 4 F 5% #type £DISP_OUTPUT TYPE_NONE, # 4 > [ 24 3] L 38 # el HH

3.2.1.11 DISP_DEVICE_GET_CONFIG

- PROTOTYPE

K7

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

e ARGUMENTS

handle: % 751K 7 4] 17 5
cmd: DISP_DEVICE_GET CONFIG;
arg: arg[0] % T RE#0/1; arg[1]# 45 [ disp_device config #9454

o RETURNS

R K&, REDIS SUCCESS, &N, #&EXKS;

e DESCRIPTION

AR BRI TH, LT 23
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[ ZEER TR LR b KA R AR BB S 4

e DEMO

JARB K AU R B AR K BB M S

unsigned long arg[3];

struct disp_device config config;

arg[0] = 0;

arg[1]= Cunsigned long)&config;

ioctl(dispfd, DISP_DEVICE. GET_CONFIG, (void*)arg);

i EH . 4n R 3 B Wtypex2 DISP._ OUTPUT TYPE NONE, #7134 &1 i & o7 B3 A % Wk 4. &

3.2.2 Layer Interface

3.2.2.1 DISP_LAYER SET CONFIG

- PROTOTYPE

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

o ARGUMENTS

handle: % 7~ WK 3 A 47 5
cmd: DISP_SET LAYER CONFIG
arg: arg[0] % ToRiE#O0/1; arg[l] X EEME S H454; argRIANFERENEESHKE

e RETURNS

SEMEBAFTH, ENL R
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& ik 35, N EDIS SUCCESS; #n & &k, MEE.KE,

e DESCRIPTION

ZEHATRESAEERL.

e DEMO

struct

{
disp_layer info info,
bool enable;
unsigned int channel,
unsigned int layer id,

}disp_layer config;

/R BEEESE, dispfd A BB AAE

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)memin; /FB it
config.info.fb.sizef0].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;/7 f& /|

132bit N EH, 1K32bit X/

MK o
config.info.fb.crop.height= ((uunsigned long)height)<<32;/:% & /Nt & 32bit 7%, 1K32bit K/Nk
config.info.fb.flags = DISP. BFE NORMAL;
config.info.fb.scan = DISP_ SCAN_PROGRESSIVE;
config.info.alpha mode = 2; //global pixel alpha

config.info.alpha value = 0xff;/global alpha value

SEMEBAFTH, ENL R
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config.info.screen win.x = 0;

config.info.screen win.y = 0;

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

config.info.id = 0;

arg[0] = 0;//screen 0

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

arg[2 = 1; //one layer

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

3.2.2.2 DISP_ LAYER_GET_CONFIG

- PROTOTYPE

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

e ARGUMENTS

handle: 7R 1K 5 A 47 5
cmd: DISP_LAYER_GET CONFIG
arg: arg[0] % B REE0/1; arg[1] 8 EERE S 44640; argR] W FEHRRLEWEELE;

e RETURNS

R, NREDIS SUCCESS; W& &Mk, MREE.(KE,

e DESCRIPTION

AR PR ITH, B K 26
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[ %A T RBE RS

e DEMO

Wk EE RS, dispfd K TR AR

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)&cenfig;

arg[2] = 1; /layer numbet: O S
ret = ioctl(dispfd, DISP- GET LAYER CONFIG, (void*)arg); \ )
\}\\
\
3.2.2.3 DISP_ LAYER SET CONFIG2
- PROTOTYPE
int ioctl(int handle, unsigned int cmd,unsigned int *arg);
o ARGUMENTS
handle: % 7R IR 7] A 47 5
cmd: DISP_SET LAYER CONFIG2
arg: arg[0] % L R3E#0/1; arg[1]% & BB E 2% (disp_layer config2)#y#54t; arg[2] %% Z & & 4 B
e RETURNS
AR BEBAFTH, BN K 27
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& ik 35, N EDIS SUCCESS; #n & &k, MEE.KE,

e DESCRIPTION

ZEHFATRELANEEELR, EEZE D REXdisp_layer_config2# 15 & o

e DEMO =
&
\\\}«
struct
{

disp_layer info info,
bool enable;
unsigned int channel,
unsigned int layer id,
tdisp_layer config2;
/VREE RS, dispfd A T A AR
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 3 it
config.info.fb.size[0}:width = width;
config.info.fb.align[0] = 4;//bytes
config.info.tb.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,/ &/ k. B 32bit %%, 1K32bit # /N
config.info.fb.crop.height= ((uunsigned long)height)<<32;/% & /Nt & 32bit 7%, 1K32bit K/
config.info.fb.flags = DISP. BF NORMAL;
config.info.fb.scan = DISP SCAN PROGRESSIVE;
config.info.fb.cotf = DISP_ EOTF_SMPTE2084; /HDR
config.info.fb.metadata_buf = (unsigned long long)mem_in2;

SEMEBAFTH, ENL R
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config.info.alpha mode = 2; //global pixel alpha
config.info.alpha value = 0xff;//global alpha value
config.info.screen win.x = 0;
config.info.screen win.y = 0;

config.info.screen win.width = width;
config.info.screen_win.height= height;
config.info.id = 0;

arg[0] = 0;//screen 0

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

arg[2 = 1; //one layer

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

3.2.2.4 DISP_LAYER_GET CONFIG2

- PROTOTYPE

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

e ARGUMENTS

handle: & 7% JX 54 1 5
cmd: DISP LAYER GET CONFIG2

arg: arg[0] % 7~ #0/1sQarg[1] 47 B E L B 5 % (dispolayer_config2)#y45 4F; arg{2] 7 % Z 4% B B 09 A 2 4CH ;

e RETURNS

& gk 3, N EDIS_SUCCESS; #n & &k, MEE4KE,

e DESCRIPTION

AR PR ITH, B K
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[ %A T RBE RS

e DEMO

VREEESH, dispfd K BB AR

unsigned long arg[3];

struct disp_layer config2 config;

memset(&config, 0, sizeof(struct disp_layer config2));

arg[0] = 0; //disp

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

arg[2] = 1; //layer numbet: \6
ret = ioctl(dispfd, DISP- GET LAYER CONFIG2,{(void*)arg); )

3.2.3 capture interface

3.2.3.1 DISP_CAPTURE_START

- PROTOTYPE

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

e ARGUMENTS

handle: % 7 3R 7/ 4 i ;
cmd: DISP CAPTURE START
arg: arg[0] ¥ T /R #0/1;

e RETURNS

AR PR ITH, B K
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[ & ik 35, N EDIS SUCCESS; #n & &k, MEE.KE,

e DESCRIPTION

LB R R F A .

e DEMO

NBHNEFEAGE, dispfd K T~ HRH AR
arg[0] = 0;/L R0
ioctl(dispfd, DISP_ CAPTURE START, (void*)arg);

“

3.2.3.2 DISP_CAPTURE_COMMIT

- PROTOTYPE

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

e ARGUMENTS

handle: 7~ JE A 15
cmd: DISP_ CAPTURE COMMIT
arg: arg[0] % T R #0/1;

e RETURNS

SEMEBAFTH, ENL R
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& ik 35, N EDIS SUCCESS; #n & &k, MEE.KE,

e DESCRIPTION

DEHRRBEFER, RRXEA RERBHEFAE.

e DEMO

“

/R FI L, dispfd K T~ IR AR

unsigned long arg[3];

struct disp_capture_info info;

arg[0] = 0;

screen_width = ioctl(dispfd, DISP_ GET SCN_WIDTH, (veid*)arg);
screen_height = ioctl(dispfd, DISP GET SCN_HEIGHT, (void*)arg);
info.window.x = 0;

info.window.y = 0;

info.window.width = screen width;

info.window.y = screen_height;

info.out _frame.format = DISP. FORMAT ARGB 8888;
info.out_frame.size[0].width = screen_width;
info.out_frame.size[0].height = screen_height;
info.out_frame.crop.x = 0;

info.out_frame.crop.y = 0;

info.out_frame.crop.width = screen_width;
info.out_frame.crop.height =screen_height;
info.out_frame.addr[0] =tb_address; /buffer address.
arg[0] = 0;/L. 7R R0

arg[1] = (unsigned’long)&info;

ioctl(dispfd, DISP. CAPTURE COMMIT, (void*)arg);

3.2.3.3 DISP_CAPTURE_STOP

- PROTOTYPE

AR BRI TH, LT 32
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle: 27K I8 5 4] 47 5
cmd: DISP_CAPTURE STOP
arg: arg[0]% T R 1# #0/1;

e RETURNS

& ik 35, N EDIS SUCCESS; #n & &k, MEE.KE,

e DESCRIPTION

PSR E R .

e DEMO

ME LB RIEE, dispfd 77 BB AR
unsigned long arg[3];

arg[0] = 0;/*L. 7~ i i 0

ioctl(dispfd, DISP. CAPTURE STOP, (void*)arg);

3.2.3.4 DISP_CAPTURE_QUERY

- PROTOTYPE

AR BRI TH, LT 33
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS.

handle: 7~ JE 3 A 17
cmd: DISP CAPTURE QUERY
arg: arg[0] 4 R #0/1;

e RETURNS

R R, MR EDIS SUCCESS; & 4K, MEE.KE,

e DESCRIPTION

7 W 21 W 46 SR T R WU S O R

e DEMO

NEV BT BRI, dispfd 7 BB A
unsigned long arg[3];

arg[0] = 05/ L 7~a@'18 0

ioctl(dispfd, DISP. CAPTURE QUERY, (void*)arg);

3.2.4 LCD Interface

3.2.4.1 DISP_LCD SET BRIGHTNESS

- PROTOTYPE

AR PR ITH, B K 34
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle: & =IX3 44
emd: DISP_LCD SET BRIGHTNESS
arg: arg[0] % ZoREHO/1; arg[l] W F LT EE, (0~255)

e RETURNS

wE fk 3, MK EDIS_SUCCESS; # & &k, MEELKE,

e DESCRIPTION

ZEHATKELCD % % .

e DEMO

/% BELCD W% % &, dispfd A TR 6
unsigned long arg[3];

unsigned int bl = 197;

arg[0] = 0;/L 7~ 8 0

arg[1] =bl;

ioctl(dispfd, DISP_LCD SET BRIGHTNESS, (void*)arg);

3.2.4.2 DISP_LCD GET BRIGHTNESS

- PROTOTYPE

AR PR ITH, B K 35
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle 7~ 1K 5 6] 47 5
cmd DISP_ LCD GET BRIGHTNESS
arg arg[0] % ¥ 7R 1 1#0/1;

e RETURNS

R R, MR EDIS SUCCESS; & 4K, MEE.KE,

e DESCRIPTION

1% R HF TIRELCD =% E .

e DEMO

/RBLCD WK R E, dispfd 71 LR B A1

unsigned long arg[3];

unsigned int bl;

arg[0] = 0;/\L 7 4 # 0

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

3.2.4.3 DISP_ LCD SET GAMMA_TABLE

- PROTOTYPE

AR PR ITH, B K 36
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int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle ‘7~ 3% 5 5] 17 ;

¢cmd DISP_LCD_SET _GAMMA_TABLE

arg arg[0] A .7~ & #0/1;

arg[1] 7 gamma table & 3 4t

arg[2] /j gamma table #size, F ¥ hHfr, FEW H1024, FREA T X ME.

e RETURNS

wR R, ML EDIS SUCCESS; R LM, MEEAKE,

e DESCRIPTION 17 i 4 fl T X & led #Y gamma table.
— DEMO

/1% & led Bigamma table, dispfd 77 %7~ 98 2] 44 7

unsigned long arg[3];

unsigned int gamma_tbl[1024];

unsigned int size = 1024;

/* init gamma table */

/* gamma_tbl[nn] = xx;*/

arg[0] = 05/ L 7F iBa& 0

arg[1] = gamma tbl;

arg[2] = size;

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

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

3.2.4.4 DISP_LCD _GAMMA_CORRECTION_ENABLE

- PROTOTYPE

AR PR ITH, B K
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle B 7~ 38 2 4 17 5
cmd DISP_LCD_GAMMA_CORRECTION_ENABLE
arg arg[0] 4 7~ 1@ #0/1;

e RETURNS

40 & &3, MR EDIS_SUCCESS; %0 %Kk, MRE[E.KE.

e DESCRIPTION

Z %k R T fEled B9 gamma & IE 3 B o

e DEMO

/ME & led Bigamma FE T 88, dispfd F T o= IR 5% 1

unsigned long arg[3];

arg[0] = 03/ 7R i 3 0

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

else

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

3.2.4.5 DISP_LCD _GAMMA_CORRECTION_DISABLE

- PROTOTYPE

AR PR ITH, B K 38
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle ‘7~ IR 51 4] 47 ;
cmd DISP LCD_GAMMA_CORRECTION DISABLE
arg arg[0] 47 7R i #0/1;

e RETURNS

“/
7

w R R, NEEDIS SUCCESS; R LK, MEEAKE,

e DESCRIPTION

2 %7 T = Hled Hygamma A2 IF 3 & .

e DEMO

/% Plled #igamma B IE T &, dispfd X1 %78 IR 5 5] 1

unsigned long arg[3];

arg[0] = 05/ 7~ # ()

if (ioctl(dispfd, DISPAECD _GAMMA_CORRECTION DISABLE, (void*)arg))
printf(’ “disable.;gamma correction fail'\n” );

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

3.2.5 smart backlight

3.2.5.1 DISP_SMBL_ENABLE

- PROTOTYPE

AR PR ITH, B K 39
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle B 7~ 38 2 447 5
cmd DISP. SMBL_ENABLE
arg arg[0] 47 ¥ 7~ 1@ #0/1;

e RETURNS

& ik 35, N EDIS SUCCESS; #n & &k, MEE.KE,

e DESCRIPTION

ZEHR T A e ot d .

e DEMO

/B R KT e, dispfd A BB A AR
unsigned long arg[3];

arg[0] = 0;/*L. 7~ i i 0

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

3.2.5.2 DISP_SMBL_DISABLE

- PROTOTYPE

AR BRI TH, LT 40
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[ int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle B 7~ 38 2 447 5
cmd DISP_SMBL_DISABLE
arg arg[0] 47 ¥ 7~ 1@ #0/1;

e RETURNS

& ik 35, N EDIS SUCCESS; #n & &k, MEE.KE,

e DESCRIPTION

ZEHRT KA

ey
>
(S5

AL
g

o

e DEMO

NRVE R e, dispfd A BB A AR
unsigned long arg[3];

arg[0] = 0;/*L. 7~ i i 0

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

3.2.5.3 DISP_SMBL_SET WINDOW

- PROTOTYPE

AR PR ITH, B K 41
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int ioctl(int handle, unsigned int cmd,unsigned int *arg);

e ARGUMENTS

handle B 7~ 38 2 447 5

¢cmd DISP_SMBL_SET WINDOW

arg arg[0] 4 ¥ 7~ @ #0/1;

arg[1]74 35 [ struct disp_rect #35 4F

- RETURNS

& gk 3, N EDIS_SUCCESS; # & &k, MEELKE,

/O¢

e DESCRIPTION

ZEHATRESRE AT ERRNED, EREALERENE D PHHA.

e DEMO

VEEERE AT T, dispfd 1 BRI A

unsigned long arg[3];

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[0] = 0;/\ 7~ 4 # 0

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

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

3.2.6 sysfs # 0 # 8

LTS B #80E T8 # J B demo + & 5.

AR BRI TH, LT 42
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const int MAX LENGTH = 128;
const int MAX DATA = 128;
static ssize tread data(const char *sysfs path, char *data)
{
ssize terr=0;
FILE *fp =NULL;
fp = fopen(sysfs_path, "r");
if (fp) {
err = fread(data, sizeof(char), MAX DATA ,fp);
fclose(fp);
}

return err;

static ssize t write data(const char *sysfs path, const char *data, size t len)
{ >
ssize terr = 0; \ \6
int fd=-1; \\}\\
fd = open(sysfs_path, O WRONLY); \
if (fp) {
errno = 0;
err = write(fd, data, len);
if (err < 0) {
eIT = -errno;
}
close(fd);
} else {
ALOGE("%s: Failed to open file: %s error: %s", FUNCTION _, sysfs_path, strerror(errno));
eIT = -eITno;
}

return err;

3.2.7 enhance

3.2.7.1 enhance_mode

- SYSFS NODE

AR PR ITH, B K 43
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/sys/class/disp/disp/attr/disp
/sys/class/disp/disp/attr/enhance_mode

e ARGUMENTS

disp display channel, t#0: disp0, 1: displ

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

e RETURNS )

no

e DESCRIPTION

ZHEED AT RE G EGEN

e DEMO

/1% Bdisp0 B €, 3% i W X A K
echo 0 > /sys/class/disp/disp/attr/disp;

echo 1 > /sys/class/disp/disp/attr/enhance_mode;
/% Edispl WG H RN N F ALK
echo 1 > /sys/class/disp/disp/attr/disp;

echo 2 > /sys/class/disp/disp/attr/enhance_mode;

/B disp0 W B R RIMBER A E IER, FFHIT B ETER

AR BRI TH, LT 44
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echo 0 > /sys/class/disp/disp/attr/disp;

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

cofct+ R AT

char sysfs pathMAX LENGTH];

char sysfs_datal MAX DATA];

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));

3.2.7.2 enhance_bright/contrast/saturation/edge/detail/denoise

- SYSFS NODE

/sys/class/disp/disp/attr/disp
/sys/class/disp/disp/attr/enhance_bright /* 3 £ */
/sys/class/disp/disp/attr/enhance_contrast /* 3 bt & */
/sys/elass/disp/disp/attr/enhance_saturation /* 1 %/
/sys/class/disp/disp/attr/enhance edge /* 1 £ 4t & */
/sys/class/disp/disp/attr/enhance_detail /* 28 7 38 72 %/
/sys/class/disp/disp/attr/enhance_denoise /* & %/

e ARGUMENTS

disp display channel, L 4r0: disp0, 1: displ
enhance xxx: Ju[: 0~100, HIEEA, HF1EEHEA,

e RETURNS

AR PR ITH, B K
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no

e DESCRIPTION

ZHE DR T RE B R TR/ B AR R T R R B R R

e DEMO

“

/1% E disp0 B B4 5 B 47 80

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

echo 80 > /sys/class/disp/disp/attr/enhance_bright;

/B displ B9 E 4 50

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

echo 50 > /sys/class/disp/disp/attr/enhance_saturation;

/e KA

char sysfs pathMAX LENGTH];

char sysfs datalMAX 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));

3.2.8 Data Structure

3.2.8.1 disp_fb_info

- PROTOTYPE

AR PR ITH, B K
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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. 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;

N

e MEMBERS

addr :frame buffer 79 /7 2313k, *f Tinterleaved %A, H 7% addr{0]
H 3, planar £%, = A#H; UV combined #] £ & addr[0],addr[1]74 %%
size :size of framebuffer, ¥ i 7 pixel

align: X FF AL 5, A2 BIFEE

format :pixel format, ¥ W.disp_pixel format

color_space :color space mode,i# N.disp_cs mode

b_trd src: 1:3D source; 0: 2D source

trd_mode :source 3D mode, #¥ M.disp_3d_src_mode

trd_right addr :used when in frame packing 3d mode

crop :f| T .7 Mybuffer # % X

flags : #7i42D 23D Hybuffer

scan AR IR 18 K &, progress, interleaved

e DESCRIPTION

disp_fb_info Jfl T4k — | display frambuffer #7 & P15 & .

3.2.8.2 disp_layer _info

- PROTOTYPE

AR BRI TH, LT 47
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typedef struct

{

disp_layer mode mode;

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

3

unsigned int id; /* framedd, can get the id of frame

display currently by DISP LAYER GET FRAME ID:*/

+disp_layer info;

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

e MEMBERS

mode : & Z B4R, ¥ Mdisp_layer_mode

zorder :layer zorder, t 58 %% & i B = I #E & B &= 14 e AR BB
alpha_mode :0:pixel alpha, 1:global alpha, 2:global pixel alpha
alpha_value :layer global alpha value, valid while alpha_mode(1/2)
screenn_win :screen window, B ZfEFH DR ER & 0

fb :framebuffer # & 4, 7 M.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:output 3d mode, ¥ M.disp_3d out mode

id :frame id, 1% & %4 W7 o B B 015,

Ho Bk #2 B4 T K HY [ 4R iibuffer

#] LA 1 DISP_LAYER_GET_FRAME _IDFR B 4 8] AR5, LI — TR ZHAHE,

e DESCRIPTION

disp_layer_info fl T2 —ME EH B R

3.2.8.3 disp_layer_config

- PROTOTYPE

SEMEBAFTH, ENL R
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typedef struct

{
disp_layer_info info;
bool enable;
unsigned int channel;
unsigned int layer id;

}disp_layer config;

e MEMBERS
N4
info : R i 12 & B 1 &
enable : £ REAT & N

/7
7

channel : ] & fr fe#h i #id (0/1/2/3) s
layer id :[& B #9id, thidZ 7 & N9 Eid. Bl (channellayer id)=(0,0)F% =~#E#E0F HE E0Z &,

e DESCRIPTION

disp_layer_config fl T# & —MNEHEREWNEEE R,

3.2.8.4 disp_layer_config2

- PROTOTYPE

A* 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

AR BRI TH, LT 49
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\* @trd right addr: the right-eye buffer address for each plane,

\* 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
fbe/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

\*/ &J\‘
. . N
struct disp_fb_info2 N
unsigned long long addr[3]; \\5\\

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;
3
/A\* disp_layer_info2 - layer info v2
\*
\* @mode: buffer/clolor mode, when in color mode, the layer is widthout buffer
\* @zorder: the zorder oflayer, O~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: indicate if 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;

AR PR ITH, B K
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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;

3

unsigned int id;

struct disp_atw_info atw;
3
A* 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;

e MEMBERS

X B XA At disp_layer config H7 3 H i, 57

format : #(¥E 5% £ 2% format 7 AR I &

atw : FHEBER, 14 Lstruct disp_atwainfo

eotf: : YR A AF £z &, HDR F &M T E, & X Ndisp_eotf
metadata_buf:#g [ % # metadata #ybuffer 7 4k
metadata_size:metadata buffer #J A /)

metadata_flag: #r iR metadata buffer ¥ # % 9z B £ &

e DESCRIPTION

SEMEBAFTH, ENL R
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disp_layer config2 fl T#ix —NEHEBREHE M EE, Sdisp layer config W= 7| & T X FHWHEEE £, X HFATW/FBD/HDR
k. 1% %Mk H gk (% EIDISP_ LAYER _SET CONFIG2# A 0,

3.2.8.5 disp_color _info

- PROTOTYPE

typedef struct N
{ &

u8 alpha;

u8 red;

ug green;

u8 blue;
}disp_color_info;

e MEMBERS

alpha : il €. % ¥ &
red :40

green (5%

blue : 1

e DESCRIPTION

disp_color_info il T3 & — MR & 815 K.

3.2.8.6 disp_rect

- PROTOTYPE

SEMEBAFTH, ENL R
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typedef struct
{
s32 x;
s32y;
u32 width;
u32 height;
}disp_rect;

e MEMBERS

X A Ex E &,\‘
y R Ry &
width : %, D

height : & :

e DESCRIPTION

disp_rect i THik —MNEHF D5 &

3.2.8.7 disp_rect64

- PROTOTYPE

typedef struct

{
long long x;
long long y;
long long width;
long long height;

}disp_rect64;

e MEMBERS

AR BRI TH, LT 53
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x A Ex fH, F &/, ®32bit A EH, K32bit K/
y R Ay E, & A/, B32bit AEHK, (K32bit /K
width : 77, & /MK, E32bit A EH, (K32bit A /N
height : %, & & /N, B32bit A%, 1K32bit A/

e DESCRIPTION

disp_rect64 fl THik —MNEFF DBz &,

(*/C/

2,

/O¢

3.2.8.8 disp_position

- PROTOTYPE

typedef struct
{

s32 x;

s32y;
}disp_posistion;

o MEMBERS

XX

yy

e DESCRIPTION

AR BRI TH, LT 54
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[ disp_position | T# & — M LIRHE Ko

3.2.8.9 disp_rectsz

- PROTOTYPE

typedef struct
{
u32 width;
u32 height;
+disp_rectsz;

e MEMBERS

width : 7,
31

height :

e DESCRIPTION

disp_rectsz Jil T #@@—MEH R T 0I5 & .

3.2.8.10 disp_atw_info

- PROTOTYPE

AR PR ITH, B K

55

Copyright © 2020 Allwinner Technology. All rights reserved.



Auwiner
B A5 F

N* 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,
3
A* disp_atw_info - asynchronous time wrap infomation
\*
\* @used: indicate if the-atw funtion is used \&’\
\* @mode: atw mode
\* @b_row: the row number of the micro block
\* @b _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;

e MEMBERS

used : & &I B

mode :ATW B, A& E THR
b_row : Z AT ¥
b_col : Z # Y 7 #

cof addr : ATW % #buffer &) Ak

e DESCRIPTION

AR BRI TH, LT 56
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disp_atw_info f| T4 & Z B asynchronous time wrap(5F % it #) 1z & o

3.2.8.

11 disp_pixel format

- PROTOTYPE

{

typedef enum

DISP_ FORMAT ARGB 8888 = 0x00,/MSB A-R-G-B LSB &
DISP_FORMAT_ABGR_8888 = 0x01, O
DISP FORMAT RGBA 8888 = 0x02, N
DISP_FORMAT BGRA_8888 = 0x03, :
DISP_FORMAT XRGB_ 8888 = 0x04,

DISP FORMAT XBGR_ 8888 = 0x05,

DISP_ FORMAT RGBX_8888 = 0x06,

DISP_FORMAT BGRX 8888 = 0x07,

DISP_ FORMAT RGB. 888 = 0x08,

DISP_FORMAT_BGR_888 = 0x09,

DISP_FORMAT RGB_ 565 = 0x0a,

DISP_FORMAT BGR_565 = 0x0b,

DISP_ FORMAT ARGB. 4444 = 0x0c,

DISP_FORMAT ABGR 4444 = 0x0d,

DISP_ FORMAT RGBA 4444 = 0x0e,

DISP_FORMAT BGRA 4444 = 0x0f,

DISP_FORMAT ARGB_ 1555 = 0x10,

DISP_FORMAT ABGR 1555 = Ox11,

DISP_FORMAT RGBA 5551 = 0x12,

DISP_FORMAT BGRA.5551 = 0x13,

/A\* SP: semi-planag; P:planar, L:interleaved

\* UVUV: U inthe LSBs; VUVU: V in the ISBs \*/

DISP_FORMAT YUV444 1 AYUV = 0x40,//MSB A-Y-U-V LSB
DISP_FORMAT YUV444 1 VUYA = 0x41,/MSB V-U-Y-A LSB

DISP_ FORMAT YUV422 1 YVYU = 0x42,//MSB Y-V-Y-U LSB
DISP_FORMAT YUV422 1 YUYV =0x43,//MSB Y-U-Y-V LSB

DISP_ FORMAT YUV422 1 UYVY = 0x44,//MSB U-Y-V-Y LSB
DISP_FORMAT YUV422 1 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 V'V
DISP_ FORMAT YUV420 P = 0x48,/MSB P3-2-1-0 LSB, YYYY U V
DISP_FORMAT YUV411_P = 0x49,//MSB P3-2-1-0 LSB, YYYY U V
DISP_ FORMAT YUV422 SP UVUV = 0x4a,//MSB V-U-V-U LSB
DISP_ FORMAT YUV422 SP VUVU = 0x4b,//MSB U-V-U-V LSB

AR PR ITH, B K
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DISP_FORMAT YUV420 SP UVUV = 0x4c,
DISP_FORMAT YUV420 SP VUVU = 0x4d,
DISP_FORMAT YUV411 SP UVUV = Oxde,
DISP_FORMAT YUV411 SP VUVU = 0x4f,
DISP_ FORMAT 8BIT GRAY = 0x50,
DISP_FORMAT YUV444 I AYUV_10BIT = 0x51,
DISP_ FORMAT YUV444 1 VUYA 10BIT = 0x52,
DISP_ FORMAT YUV422 1 YVYU_10BIT = 0x53,
DISP_FORMAT YUV422 I YUYV_10BIT = 0x54,
DISP_FORMAT YUV422 1 UYVY_10BIT = 0x55,
DISP_ FORMAT YUV422 1 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 YAJV422 SP VUVU_10BIT =0x5c, »
DISP_ FORMAT;'YUV420 SP_ UVUV_10BIT= 0x5d, \\5\\
DISP_FORMAT YUV420 SP VUVU_10BIT = 0x5e,
DISP_ FORMAT YUV411 SP UVUV_10BIT = 0x5f,
DISP_ FORMAT YUV411 SP_VUVU_10BIT = 0x60,

}disp_pixel format;;

e MEMBERS

DISP_FORMAT ARGB 8888: 32bpp, A 7 & & i, B & & (KL

DISP_FORMAT YUV420_P: planar yuv # 3, 4 Z#FH, F=/H#dk, P3 EX

=R

DISP._ FORMAT YUV422 SP UVUV: semi-planar yuv #% 3, 2% &K, FH i,

UV )i F AU 7 1% £z, DISP_FORMAT YUV420 SP UVUV 1)l

DISP._ FORMAT YUV422 SP VUVU: semi-planar yuy # =, 2% k&K, % M,

UV 87 AV &AL, SDISP. FORMAT YUV420.SP VUVU 21

e DESCRIPTION
disp_pixel format f| T## % % K.
3.2.8.12 disp_data_bits
- PROTOTYPE
AR, ALK 58
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enum disp_data_bits {
DISP_DATA_8BITS =0,
DISP_DATA_10BITS = 1,
DISP_DATA 12BITS =2,
DISP_DATA_16BITS =3,

e DESCRIPTION disp_data_bits /A T # 3 B & 89 5% 8 7 & .

3.2.8.13 disp_eotf

- PROTOTYPE

enum disp_eotf {
DISP_EOTF_RESERVED = 0x000,
DISP_EOTF_BT709 = 0x001,
DISP_EOTF UNDEF = 0x002,
DISP_EOTE_GAMMA22 = 0x004, /* SDR */
DISP_EOTF_GAMMA28 = 0x005,
DISP_EOTF_BT601 = 0x006,
DISP_EOTF_SMPTE240M = 0x007,
DISP_EOTF_LINEAR = 0x008,
DISP_EOTF_LOG100 = 0x009,
DISP_EOTF_LOG100S10 = 0x00a,
DISP_EOTF_IEC61966_2 4 = 0x00b,
DISP_EOTF BT1361 = 0x00c,
DISP_EOTF_IEC61966-2 1= 0X00d,
DISP_EOTF_BT2020_0 = 0x00e,
DISP_EOTF_BT2020_1 = 0x00f,
DISP_EOTF SMPTE2084 = 0x010, /* HDR10 */
DISP_EOTF_SMPTE428 1 =0x011,
DISP_EOTF_ARIB_STD B67 = 0x012, /* HLG */

e DESCRIPTION

AR PR ITH, B K 59
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disp_eotf [ F 4 14 B & B9 o e A A 14

3.2.8.14 disp_buffer flags

- PROTOTYPE
typedef enum
{
DISP_BF_NORMAL =0,//non-stereo S W
DISP_BF STEREQLTB =1 << 0,//stereo top-bottom N\
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;
e MEMBERS
DISP_BF NORMAL : 2d
DISP_BF STEREO TB : top bottom #£ =
DISP_BF STEREO FP : framepacking
DISP_BF_STEREO_SSF : side by side full, 2 # 4 &
DISP_BF STEREO_SSH : side by side half, 2 # ¥ &
DISP_BF_STEREO_LI : ling interleaved, T 2 4 # =X,
e DESCRIPTION
disp_buffer flags f| T4 43D R,
3.2.8.15 disp_3d_out_mode
- PROTOTYPE
N ES <
AERHRUIT A, LR 60
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typedef enum

{
/for led
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 rgh

+disp_3d_out_mode;

e MEMBERS
/for led \\}\\
DISP 3D OUT MODE CI 1: %% % :
DISP_3D _OUT MODE CI 2: % x4
DISP_3D_OUT_MODE _CI 3 : 7| % 4
DISP 3D OUT MODE CI 4: %% 4
DISP 3D OUT MODE_LIRGB : 7% 41
e DESCRIPTION
disp_3d_out_mode /A T 3D # HE K .
3.2.8.16 disp .color_space
- PROTOTYPE
enum disp_color space
{
DISP_UNDEF = 0x00,
AR BRI ATA, LR 61
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DISP_UNDEF_F = 0x01,
DISP_GBR = 0x100,
DISP_BT709 = 0x101,
DISP_FCC = 0x102,
DISP_BT470BG = 0x103,
DISP_BT601 = 0x104,
DISP_SMPTE240M = 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_E = 0x205, &
DISP_YCGCO_F =0x206, N
DISP_BT2020NC F = 0x207, D

DISP_BT2020C_F = 0x208,
DISP_RESERVED = 0x300,
DISP_RESERVED F = 0x301,

e MEMBERS

DISP_BT601 : | T#7& 47, SDR £
DISP_BT709 : T & &4, SDR =
DISP_BT2020NC : JFTHDR &=

e DESCRIPTION

disp_color_space /il T 414 21l & = [6] K AL,

3.2.8.17 disp_csc_type

- PROTOTYPE

AR PR ITH, B K
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enum disp_csc_type

{
DISP_CSC_TYPE RGB =0,
DISP CSC TYPE YUV444 =1,
DISP_CSC _TYPE YUV422=2,
DISP_CSC_TYPE_YUV420 = 3,

e DESCRIPTION

, N4
disp_csc_type il T # B EME e K. \&’\

3.2.8.18 disp_output_type

- PROTOTYPE

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;

e MEMBERS

DISP_OUTPUT TYPE NONE : 7 &Zor#
DISP_OUTPUT TYPE LCD : LCD %t
DISP_OUTPUT TYPE TV : TV #r i

AR BRI TH, LT 63
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DISP_OUTPUT _TYPE_HDMI : HDMI #i
DISP_OUTPUT TYPE VGA : VGA %

e DESCRIPTION

disp_output_type fl TH# % Borti i KA,

3.2.8.19 disp_tv. mode

- PROTOTYPE

typedef enum

{
DISP_TV_MOD 4801 =0,
DISP_TV_MOD 576I1=1,
DISP_TV_MOD 480P =2,
DISP_TV_MOD 576P =3,
DISP_TV_MOD 720P S0HZ =4,
DISP_TV_MOD 720P_60HZ =5,
DISP_TV_MOD 10801 50HZ =6,
DISP_TV_MOD 10801 60HZ =17,
DISP_TV_MOD 1080P 24HZ = 8,
DISP_TV_MOD 1080P.S0HZ =9,
DISP_TV_MOD 1080P 60HZ = 0Oxa,
DISP_TV_MOD_1080P 24HZ 3D _FP = 0x17;
DISP_TV_MQD 720P_50HZ 3D FP = 0x18]
DISP_TV_MOD 720P 60HZ 3D FP=0x19,
DISP_TV_MOD 1080P_25HZ = Oxla,
DISP_TV_MOD 1080P_30HZ = 0x1b,
DISP_TV_MOD_ PAL = Oxb,
DISP_TV_MOD_ PAL SVIDEO = 0Oxc,
DISP_TV_MOD NTSC = 0Oxe,
DISP_TV_MOD_ NTSC SVIDEO = 0xf,
DISP TV_MOD PAL M =0x11,
DISP_TV_MOD PAL M SVIDEO = 0x12,
DISP_TV_MOD PAL NC =0x14,
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DISP_TV_MOD_PAL NC SVIDEO = 0x15,

DISP_TV_MOD 3840 2160P_30HZ = Oxlc,

DISP_TV_MOD_3840_2160P_25HZ = 0x1d,

DISP_TV_MOD_3840_2160P_24HZ = Oxle,

DISP_TV_MODE NUM = 0x1f,
+disp_tv_mode;

e DESCRIPTION

disp_tv_mode A TH ATV dr th # X .

&

3.2.8.20 disp_output

- PROTOTYPE

struct disp_output

{
unsigned int type;
unsigned int mode;

Bs

e MEMBERS

Type:#ir i KA
Mode: % H# X, 480P/576P, etc.

e DESCRIPTION

AR PR ITH, B K 65
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[ disp_output Al TH R B mt KA, #KA

3.2.8.21 disp_layer mode

- PROTOTYPE

enum disp_layer mode
{ W
LAYER_MODE_BUFFER =0, \&’\
LAYER_MODE_COLOR =1,
3

e MEMBERS

LAYER_MODE_BUFFER: buffer #£ X, # buffer #1 F &
LAYER_ MODE_COLOR: # & #X, Fbuffer WEHE, REE— N HEBETEGERNE

e DESCRIPTION

disp_layer_mode AF 1 & F EHE X,

3.2.8.22 disp_scan_flags

- PROTOTYPE

AR PR ITH, B K 66
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enum disp_scan_flags

{
DISP_SCAN_PROGRESSIVE = 0,//non interlace
DISP_SCAN_INTERLACED ODD FLD FIRST = 1 << 0,/interlace ,odd field first
DISP_SCAN_INTERLACED_EVEN_FLD_FIRST =1 << 1,//interlace,even field first

Bs

e MEMBERS

DISP_SCAN_PROGRESSIVE: #4743

DISP_SCAN_INTERLACED ODD FLD FIRST: [B4T# =, #F#HKAT1t 4% 6\
2 oy - N

DISP_SCAN_INTERDACED EVEN FLD FIRST: [&4TH# X, 1&H AT % )

e DESCRIPTION

disp_scan_flags /il T4 4 2 T Buffer #7439 # 77 X .

3.2.8.23 disp_device_config

- PROTOTYPE

/N\* disp_device_config - display deivce config
\*

\* @type: output type

\* @mode: output mode

\* @format: data format

\* @bits: data bits

\* @eotf: electro-optical transfer function

\* SDR : DISP_EOTF_GAMMA22

\* HDR10: DISP_EOTF_SMPTE2084

AR BRI TH, LT 67
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\* 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; N S
unsigned int reserve4; N
unsigned int resetves; \\}\\
unsigned int reserveo6;
3
e MEMBERS

type: % & %A, wHDMI/TV/LCD 4

mode: 7~ HH

format: ¥ H FI 2 B8 &, L ArRGB/YUV444/422/420
bits: 4 tHEYEAE (L 5, 8/10/12/16bits

eotf: Y AFH(Z &

os: Hir H B B 8, = [ KA

e DESCRIPTION

disp_device_config I TH# A H X LW EEEE.

3.2.8.24 disp_device_config

- PROTOTYPE

SEMEBAFTH, ENL R
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N* disp_device config - display deivce config
\*
\* @type: output type
\* @mode: output mode
\* @format: data format
\* @pbits: data bits
\* @eott: electro-optical transfer function
\* SDR : DISP_EOTF_GAMMA?22
\* HDR10: 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
N
struct disp_device config{
enum disp_output.&ype 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;
unsigned int reserves;
unsigned int reserve6;

e MEMBERS

type: % & % &, catHDMI/TV/LCD 48

mode: 4%

format: ¥ BB 2B 44 X, HWwRGB/YUV444/422/420
bits: %4 H B9 EAE (L., 8/10/12/16bits

eotf: St B AT B
cs: ¥ H ey Fl & = B K A

e DESCRIPTION

SEMEBAFTH, ENL R
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[ disp_device_config i TH A M H X LW B HEE R
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4. 1

4.1 BF DR BPRA

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

4T

>
# cat /sys/class/disp/disp/attr/sys \}\\
screen 0: O
de_rate 432000000 Hz /* de #1845 5% #/, ref_fps=50 /* #ir ik & #9152 Rl g1 2 %/
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] a[globl 255] fmt[ 1] fb[1920,1080;1920,1080;1920,1080] crop[ 0, 0,1920,1080] frame[ 32, 18,1216, 684]
addr[716da000, 0, 0] flags[0x 0] trd[0,0]
screen 1:
de_rate 432000000 Hz /* de #1845 512 #/, ref_fps=50 /* #ir ik & #9 5% Fil g1 % %/
tv output mode(11) fps:50.5 720x 576 /* TV ¥y | X4 (11: PAL) | RIFTE H: 50.5Hz | 3% K. 720x576 */
err:0 skip:54 irq:8372 vsync:0
BUF enable ch[0] lyr[0] z[0] prem[Y] a[globl 255] fmt[ 0] fb[ 720, 576; 720, 576; 720, 576] crop[ 0, 0, 720, 576] 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

BEEGEEHEWT:

BUF: [ 22 &, BUF/COLOR, —#k #BUF, Bl EZ#BUFFER #/. COLOR & B2 B R — A 4 & EHE, 1 #BUFFER.
enable: ‘T 7~ 4 Tenable &z

ch[0]: iZ & Z 4 T blending i 0

lyr[0]: % & B 4 F % Fiblending # & = & [&] 20

Z[0]: ® Bz F, MUNBERE, stz FANEEE =&

prem[Y]: 2 & EHERX, Y&, N&

a: alpha 4%, globl/pixel/; alpha &

fmt: E# R, 64 LT ARGB#HR; L EXNYUVHER, & ILET2 AYVI2,76 ANVI2
fb: [ Ebuffer #size, width,height, =>4 &

crop: & & buffer 09 B X =, [x,y,w,h]

frame: & Z /£ F# E R RE B, [x,y,w,h]

addr: =/ 4-& 8y 3k

flags: —#% %0, 3D SS if0x4, 3D TB i #0x1, 3D FP A # 0x2;
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trd: £%3D % th, 3D fr tH#y KA (HDMI FP % tHEf % 1) &-counter 138 4n T
err: de BRELHIKE, de BB T RES I ERE R, LAEAFIA. de BB — oy # ARG A&,
skip: & ~de BEMiE R Zk, Bhiis HIFWE A, BhWR AR R 518, de
WA EARPHELBEARIFELTHREK, BFRFAREFEGHI S, AFXEETRANEE.
irq: R ZE % FEHHERRX R HATH RS, —AMKE T ZEE Htiming
controller IE £1Z1T %4 #,
vsyne: &N BN ERIEF PR B R EWivsyne THE W EE, —HEB KR T EATH AL E T,

acquire/release/display & X #n T, 2 #Eandroid 77 % #1444 :
acquire: Zhw composer 1% % % disp driver & El G i DR WiZ, Wi R B A E G ERTR A AR, #La e E R T
release: & disp driver % 7x 52 K 2 J5, R % android B EE Wik DL R, MEREHEFEGEH A AR, #ILRNEZ S EHRN
display: &Zdisp Tom 240 1k & L RgmiB DRI, Wi RER A ER B HTE A A, B LR B9 R 1R 74 B 4 Racquire Srelease
F—%, HiHdisp A EEBIEER, KREL, ZEAL-2
ZEANEFHE, —F 1 eHEE, mREE, HHEGDATEL, ERELSH
AN %, wwRdisplay Srelease T — 2, W &disp ¥ HFEEDIEN, J&E N E— active X Elijhwcomposer % 3 % T — Wl B (T T3k

Sl

N

D
>

SR

1. *f Tandroid % %5, ¥ P dumpsys SurfaceFlinger T Fisurface #15 &, R fz B Gdisp Fsys ¥ 5 & T —%, R A& Zhwe
HEE AL,

2. R AIEGRF LRE, FEFPEA, TUE— THHRENRFE, X — Tref fps Hfps £E—&K, wWREL—E, #Htcon
BA Bt 8 57 2 B timing WX BC B IE %o W0 Fref fps 5 F Hispec ~—2k, N5 E 4 Esys config
T B 4O Futiming B B £ T EA# . B — X M 60Hz, Tiir R 2TV HDMI, MR A %, ik M 460/50/30/24Hz,

fn % Zandroid 7 %, ¥ 7 LLE — Tdisplay Srelease Hicounter Z % —%k, #E M= KA, i PHandroid Wi FH 4, &K EW,

3R X I EGRIF LRIE, FAEFTE A, 5% EE— Tskip counter, #rRskip

counter H K, WHANAEN AL AMKE, *tvblank F W7 awe i 548, HIBD, FHT BGFHEA

4. R R, VWEET L, TUE—TREMNELEZS 40,

WRKH0, WA LEEETRNEAELEGE; WRLA0, TALERR, WA REMHEAT . B LT BTN EDL en B K pwm
A B B R HE A 1F] AL

5. iR R EGFEF, FLLEFerr counter, R err counter FIE K, Wi Hdethdk, AT TAR, HEBEWHET R,

4.2 & R

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

W7 % A F & 5 DE % 2 3] TCON #T 8 E &, AT ERmsk by ihs, wEa Ry E
WAER%, TUHETCON S ERER B, A BEEFITERI 0R 1 - BEES
B,

SEMEBAFTH, ENL R 72
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4.3 colorbar

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

F—NBEEZXETHEERTOR 1, F_ANBE KT TCON & HFEW#M NJE. 1, DE fr i; 2-7,
TCON E #& JF #7 colorbar; 8,DE H # JH #4 colorbar.

4.4 B oRHE S debugfs B0

441 2R

HX:

# /sys/kernel/debug/dispdbg;

/* mount debugfs */

# mount -t debugfs none /sys/kernek/debug;
#1s

# name command param start info
/* name: RABRMENNEZ 4T
command: &N AT B 4
param: R Ha A HER S H
start: Wi N1 FFIERAT o4

info: (R fr A PAT B 45 R

&%

Hiz, A/NZ1024-bytes.

442 V1 TRt 1k &

name: disp0/1/2 /& 7~ TR #0/1/2
command: switch
param: type mode

AR PR ITH, B K 73
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¥ H: type:0(none),1(led),2(tv),4(hdmi),8(vga)

mode ¥ M.disp_tv_mode & X

Bl

/* BIREHO i HLCD ¥/

echo disp0 > name;echo switch > command;echo 1 0 > param;echo 1 > start;
/* KW BOREEO B Y

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

443 Frx Dot H Ik &

name: disp0/1/2 /& SR 1 0/1/2 X
command: blank \\}\
param: 0/1

3 1 &rblank, B XF B R#H H; 0% ~unblank, BB B miH

Bl F

/* R W BoREEO B TR
echo disp0 > name;echo blank > command;echo 1 > param;echo 1 > start;
/TR RN EE] R R Y

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

O

4.4.4 =7 € ¥ (suspend/resume) £

name: disp0/1/2 /& 7~ B T8 0/1/2

command: suspend/resume /R HR, 4 BE 44~

param: 75

sunxi F & BRIk (disp2) £ XHER: 1

Tyle sunxi display2 ## 3 A X £ (# 60 77) 2013-9-12
CopyRight©2013 All Winner Technology, Right Reserved
Bl

/* ik BRI N RERR A Y

echo disp0 > name;echo suspend > command;echo 1 > start;
/% 1k B SR AR ERR A

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

4458 led REY

AR PR ITH, B K
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name: 1cd0/1/2 //Z& 7~ lcd0/1/2

command: setbl /X B & K57 E

param: Xx

SHUH: EAEREME, THERZ0~255,

Bl F

/R EH KT EHA100

echo led0 > name;echo setbl > command;echo 100 > param;echo 1 > start;
IFREERTEROY

echo lcd0 > name;echo setbl > command;echo 0 > param;echo 1 > start;

4.4.6 vsync V8 EJT %<

>
name: disp0/1/2 /% 7~ oW 3 .0/1/2

command: vsync_enable /7 & /% Rl vsync 7 &

param: 0/1

ZHWH: 0: RAXA; 1. RTITE

Bl

/% KA BoR R E O Wivsyne TH R Y/

echo disp0 > name;echo vsync enable > command;echo 0 > param;echo 1 > start;

/% FF B BRI E | Bvsyne B/

echo displ > name;echo vsync_enable > command;echo 1 > param;echo 1 > start;

4.4.7 &% enhance HJIK &

name: enhance0/1/2. /& ~enhance0/1/2

command: getinfo /3% Bl enhance Bk 7

param: 7§

Bl F

/% 3R BT o 3 38 0 Henhance A1 B Y/

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

448 EFEREET RS

AR PR ITH, B K
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name: smbl0/1/2 /F& 7~ T # #.0/1/2

command: getinfo /3% Blsmart backlight B934k 25

param: 75

¥

/X KB B REEO Bsmbl RSB BY

# 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

DTHMRERERREGTRE, AREOAD, SAHAE, FELA

4.5 HWC &

Zo W& ART iR THE hwedebug, # i %Z TEHATHER; & R hwedebug 378 can't get
IDisplayConfig service, % Z sE#A4T su

$ hwedebug --help
usage: hwedebug [options] [categories...]
options include:
-0  enable hwce log output which indicate by the
following categories
-x disbale all hwe log output
--list list the available logging categories
--dump <type> <count> [z]
request dump buffer raw data into file
type: 0 - input buffer
1 - output buffer
2 - hardware rotated buffer
count: total request count
z : which z order of input-buffer will be dump
--freeze <enable> -s <display>
freezes the output content of the specified logic display for debugging
--help show this usage

4.5.1 &% android T &

# hwcedebug -o fps && logcat -s sunxihwe

ERTHIT:
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02-28 11:33:55.972 1820 1968 I sunxihwc

02-28 11:33:55.939 1820 1968 I sunxihwc:
02-28 11:33:55.955 1820 1968 I sunxihwe:

onFramePresent: freezed 0, refresh rate 61.00
onFramePresent: freezed 0, refresh rate 60.50

: onFramePresent: freezed 0, refresh rate 60.61
02-28 11:33:55.988 1820 1968 I sunxihwc:

onFramePresent: freezed 0, refresh rate 60.60

4.5.2 &% android & 21z &

#hwcdebug -o layer && logeat-s sunxihwe

)
S

5 BRI T

Composition|Channel|Slot|Z-hw|SF-Zorder|Alpha| BlendingMode|Transform| Dataspace| Handle | sourceCrop |  displayFrame | scale |

----------- S gs— + + + + A + +
Device] 0| 0| O] 0[1.000| None| None|0x00000000|0xea528860| 159, 0, 1159, 1600| 0, 0, 800, 1280(0.80 0.80| hardware layer
Device] 1| 0] 1] 1/1.000[Premultiplied]  None|0x00000000|0xea528fe0] 0, 0, 800, 1280| 0, 0, 800, 1280(1.00 1.00| hardware layer
Device| 2 | 0| 2| 2|1.000[Premultiplied] None|0x00000000|0xea527f00] 0, 0, 24, 1280] 0, 0, 24, 1280|1.00 1.00| hardware layer
Device| 2 | 1| 3| 3|1.000|Premultiplied]  None|0x00000000|0xea5282¢0| 0, 0, 48,1280 752, 0, 800, 1280|1.00 1.00| hardware layer
Device| -1 |-1|-1| 255/1.000|Premultiplied] None|0x00000000|0xea5275a0| 0, 0, 800, 1280| 0, 0, 800, 1280/0.00 0.00] client target

BFBERTHEXWT:

FB =9

Compositionc A KA, Device=DE 4 i, Client=GPU & X
Channel f& F 89 blending channel & 5| &

Slot channel  overlay & 5| &

Z-hw Kl E £ DE W ) zorder

SF-Zorder SurfaceFlinger ¥ & #J zorder

Alpha plane alpha, T alpha

BlendingMode blending 1 =

Transform A B e s A B

Dataspace & = Dataspace

Handle 4 | & & #7 buffer handle

sourceCrop FE R, RARRKANNE S ERZEL,
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FB =
displayFrame  EGIREHWBRBRX L& FE FWENEF O, x left,y top, x_right, y_bottom
scale RY:E A &%

T8 1% il DE 6 m e R :

"hardware layer" : DE B & &

"force gpu composition” : 5| GPU 4 &

"no free channel" : % = A B DE pipe

"scale error" : Scaler fE /1 1~ &

"bandwidth limit" D RE R N
"cover by client target" & Framebuffer Target 18 3¢ \GU
"bufferhandle is null". .+ buffer handle is null N \
"skip by surfaceflinget" : SurfaceFlinger #7132 7€ DE 4 {4 Ak, \

"client target" : FrameBuffer Target

"format not supported"  : T X F 7 E Z 4

"AFBC not supported"  : 1~ X # AFBC JE 4 # 5\,

"non physical continuous memory" : 47 #2 3% 4 4 17
"transform not supported" : {4 1 X #1% [ E it 4

4.6 & W, |5 &

461 BR (LEH)

FEM S, MERELCD Md, £ LCD BFHEME R, FHEFEFLLTE
B AL W ZHEFA LCD & Rt E AR, FHBRAH EME A, (EEE L 0 sk

Vi
AR HEE R
o SR —

EHREEXELCD FABEE, WREXEHEETLES, #EZPWM A, &0, =ik
M RER

AR BRI TH, LT 78
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o FRZ

% B AN sdk B A AT PWM B3k F 4w, wRAHBEGSRHATHE.
=

R sdk % B & i PWM A3 1E F1 4578 . 7] LA cat /sys/kernel/debug/pwm & & H & . wnREH
B2 PWM W1 % & fm#, &4 & — T menuconfig XTI,

o« ¥R

W R R AR E AL, 1EHEE dts 3K board. dts BLE . 0 R LA A, ¥ UAFREALF,

462 BR (A& H)

FlANE: NEELCD, XAAFATL, FEAdHER.
AT W EK VAR R W AR Y, F &2 DE. TCON H %5 2 5 Fl %8 # i,
o] AR HE & 2P B

o SR~
RE4IZTHELAMANEEGCERESL#HHEF, BE. DEW S SRR S .
o FEZ

REA2ETRF, BEDEMHESLEY, wRALY, ##Z DEREEL S E#H; WRIE
¥, BETHSR.

o Y=

RAE 4.3 EH W colorbar, 41 E TCON E 5 colorbar 4% H B ~, HEM4#EE, wEHL
T, HE TCON M NBH BT HFE, EEMERME, WHT I kFEAIE.
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4.63 4% 7

FAINE: DraBASRE, MEFET A LT L.

R AT AR AR Z A DE di 4 . 7 g8 2 LA 2 BB buffer WA R F 4 RA P 4
" f¢ DEBCE 4.

7] FLH SRR
o SR~

REAIZEFTHELAMANNEEEEREGE#H AT, HEAAEGHFARS .
o SR

FHDEFF&, #EAY. KIRURER, FEITRHEAIH.

4.6.4 FHFFE

FANE: FEAE-—A BEH, THEIEL;
AR A WAL R WA R B % — R IE R E, U AR BRI
9] 2 & 2 K

o SR
REA4IETHELRBANEERGEAERE, KA K EE BN,
o SR

HEp A AT, Al RXELY, &, #TREERY, fence AERH.
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4.6.5 & B F-H AL F

FEA S BENAKEGREE, UIARHLR, ETHH
FELA B % % 8 ) DE scaler 4491 %.
7 B

BREFEAIZSFEFPALNNEEREENS S, wRFEREAT x B4R crop 97 x &/ T
1/16 8% AT 32, A2 ZEET 4% DE %3, %A GPU, s AB%KEETS.

4.6.6 R 1% Vi F-H AL 7

FANE: REVERTLRE, EUTANFEETEYR;
B R Ar: WARZBRBEERAE, FETEAXRLA,
5] FLHE SRR

o FIF—
H £ DRAM # %R & i 2= F oK.
o« T

EREZEZG, HE fence LERAZ; £ E4 linux 2%, HEEZEWURAE. swap buffer. pandisplay
Az .
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5. Declaration

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