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1.1 XHEfET

AXEENA sunxi TG G2D RIREIThAE. W RIERNECENIBR T %,

1.2 BiRRE

o G2D RhF &R AGI/EIF AR
o AR G2D tRREAE

1.3 ERE

Ny,
[2]

& 1-1: ERArF@mYI&

RZhRZ K14

Linux-4.9 drivers/char/sunxi g2d/
Linux-5.4 drivers/char/sunxi g2d/
Linux-5.10 bsp/drivers/g2d/
Linux-5.15 bsp/drivers/g2d/
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G2D RapFEXMEGIER. HIEERX. BeTEFEik. BGRESRE UKEREEKIEE (81F al-
pha. colorkey. rotate. mirror. rop #1 maskblt) ZFINEINAEE,

2.1 BRIRINEEN A
G2D BT

e Input format: iYUV422/PYUV422UVC/PYUV420UVC/PYUV411UVC/ARGB8888/
XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565

e Output format: iYUV422/PYUV422UVC/PYUV420UVC/PYUV411UVC/ARGB8888/
XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565/Y3

e Any format convert function, R/B swap

¢ 1 channel scaling pipelines for scaling up/down

e Programmalbe source image size upto 2048*2048 pixels

e Programmalbe destination image size up to 2048*2048 pixels
e 4 tap scale filter in horizontal and 2 tap in vertical direction

e 32 programmable coefficients for each tap

e Color space conversion betwwen RGB and YUV

¢ Clipping support

e Straight line/Rectangle/Point
e Block fill

¢ Rotate and mirror

¢ Rotation 90/180/270 counter-clockwise
e Mirror horizontal/vertical

¢ ROP

e BitBlt
o StretchBlt
¢ MaskBlt

WRAFRE © BseEREROERAE. RE—TNF 2
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e Colorkey support

e Source colorkey
e Destination colorkey

e Alpha blending support

Pixel alpha blending
Plane alpha blending
Multi alpha blending
Output alpha configurable support

2.1.1 %Ef2tE%E (fill color rectgngle)

BB X INEE R U SS I T ER X I # T TREN B BB, W TEFEFZRT 0xFFO080FF
8 ARGB {8, ZIhRERr] LUB IR EHIEXIE A/ ENE A EL%L, RN aBOETIRE flag 52
M—MiEZE &M B4R alpha I8,

2-1: fill rectangle

2.1.2 nEEEMES (rotate and mirror)

EEEHEITESLWMIU T Horizontal. Vertical. Rotate180°. Mirror45°. Rotate90°.
Mirror135°. Rotate270° & 7 fhig{E,
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2-2: rotate and mirror

2.1.3 alpha blending

AEMEEZ 8" LU alpha blending, Alpha 439 pixel alpha. planealpha. multi alpha
=

pixel alpha BEASNMEEE®E—1"%JE alpha f&;

plane alpha MIR=TEBEHRAEGELEHE— globe alpha f&;

multi alpha M&EMEZEELA alpha EBEERIER globe alpha*pixel alpha, AJLUEE G2D
K&hiEOR flag &4,

i, e i, Fln

B = Ra*dn + Rl 25644}
e Oe®hs - AW I%6s)
HRC TR i frac S

Ad, Bid, G Bl

2-3: alpha blending 1

WA © BSEERERHERAE. RE—TF 4
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Tx B M

msch

destimenioe codior ke

2-4: alpha blending 2

2.1.4 colorkey

Colorkey B AZREBAERNEGZEIESHNER, STFHEMIFH TR, Ta&4MXigm
match X, 7 match X £ ERASHI—TEBEHNAEE;, FHEFENXKEMEIE match
X, 3F match XM EEZIEN alpha JE&. Alpha B AR EEIBEA,

AR image ZiaA] LA colorkey 3R :
o KB destination B4k =T source, destination H match #9 (BEAAHEI
53) , WHEERBEY, 8RN source 5 destination f# alpha blending /G R E,

o HEH source L= T destination, Ml 'source A match 5 (RLBRABEI
), N#ERES, HiZEER destination'5 source f# alpha blending [FHIEE,

B l: y *,[ .

desbiEr oo color ke

2-5: colorkey

2.1.5 48R (Stretchblt)

Stretchblt ZE 2 source &I destination B size HITHEMN, HRARS destination
alpha blending. colorkey FizHFBEZIRZREHREENIIEIR, IEOE 1.0 kA& EERT
ek fgem—ic A, B2 2.0 iREALUE, ek UEBH2(E,
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StretchBlt

Destination

2-6: scale and alpha blending

2.1.6 ZiTitHH2{E (rop2)

Bl EELANE 7 K p R EEN BIMERRA S TR BTG R,

iR SREN L EERIFERE BN NG, ‘SR 258T setcolor() 5
setfillcolor() IREMA T SRILGHITIRETIE B, JFHNELESHIE, MBREZIR RGN
RFRINIT R L RABEE,

ZURAMHEERNARREXN A M EHIT 5. WM. JE. AR, [EAR(E. 190, R2_MERGEPEN,
MESH I MeHTHEE. A8 0xFF0000, &2 0x0000FF, HizH 2 G, BIEE
OxFFOOFF,

[FEEE = itiEE, RRTEGLERN.

2.1.7 =oti2{E (maskblt rop3)

STEGERFCHEER T ERSHFHRIR, RINELEBNE=MEGER: FEKGER, BIrE&K
TR, BRIGE RREGER). WTEFR, NELEAET23IZREGBTEGEREGRER
B

WA © BSEERERHERAE. RE—TF 6
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2-7: maskblt rop3

2.2 [RHISFMA

2.2.1 BieiEzE. Elfnest

o X1F 32bpp HIHE 4] ARGB888S, HFAIEINEGHIERENHHEEERAT 2
o XIF 24bpp IR0 RGB88S, HEAHIEHHNEGRHIERENMHEEERKT 3.
o XF 16bpp IS4 RGB565, M HNEGHRIERENREEEERKT 4.

2.3 HRRNENEH

2.3.1 BHRIE

& 2-1: EHARIETIR

ANiE iR
G2D 2D ERZInES.

WA © BSEERERHERAE. RE—TF 7
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2.3.2 MERIE

& 2-2: MEARIETIR

Ri& WiRA

Fill Rectangle XY E R XS #H{TIE R BN B EIE T,

Rotate And mirror I EGRHIThE A SR G121

Alpha Blending IR EGIRRTERILL FIHITE®BIES,
Colorkey ERTEGRSINESHEHE, SYRHREMHIFHIIE.

2.4 BRRECE TR

2.4.1 Device Tree ECE15%BH

92d:92d@01480000{
compatible = "allwinner,sunxi-g2d";
reg = <0x0 0x01480000 Ox0 Oxbffff>;
interrupts = <GIC SPI 21 0x0104>;
clocks = <&clk g2d>;
iommus = <&mmu_aw<5 1>;
status "okay's

2.4.2 kernel menuconfig B2E %A

TSI #HAN longan BB F, $17./build.sh menuconfig HANEREFTFR@E, XX TF
linux4.9, EAEREREN:

((Device Drivers->Character devices->sunxi g2d driver )

WRAFRE © BseEREROERAE. RE—TNF 8
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iracter devices
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*] built-in
excluded <M> module < > module capable

<*» sunxi system info driver
[ 1] sunxi QA test
[#] =unxi smc interfaces

<*> dump reg driver for sunxi platform
G dump reg misc driver

< » cunxi timer test driver
< > Transform Driver Support(sunxi)
¢ > zllwinnertech DE-Interlace driver
1 sunxi g2d mixer module (MNEW)
1 sunxi g2d rotate module (NEW)
> external audio asp support multiple input and output

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

& 2-8: menuconfig 4.9

XtF linux5.4, BEAFEEREIEA

[Device Drivers->sunxd g2d driver ]

y 4 - ~ - —_——

canfin _ISniv/armgd 5.4.61 Ker enfiguration
> Device Drive S

eys navigate the m <Enter> selects s bmenus ----). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M=
modularizes features. P Esc=<Esc> to exit, for Search. Legend: [*] built-in [ ] excluded <M> module = = module capable

d rotate medule
ync fence implement for rotate jobs synchronous
TECT DE-IMTteT tace DTiver —---
1 system info driver
sunxi QA test
sunxi sme interfaces
12C support ---=
73C support
“PI support
SPMI support
HSI support
PPS support -
PTP clock support
Pin controllers
GPID Support
fallas's 1-wire support - -
sdaptive Voltage Scaling class support ----
foard level reset or power off ---=
Fower supply class support ---
Hardware Monitoring support
ceneric Thermal sysfs driver ---=
vatchdog Timer Support ----
Sonics Silicon Backplane support ----
croadcom specific AMBA ----
Multifunction device drivers ---»
voltage and Current Regulator Support ---=
Femote Controller support ----
Multimedia support ---=
Graphics suppert -
sound card support --->
HID support ---=
USB support --->
MMC/SD/SDIO card support ---=
Sony MemoryStick card support ----
LED Suppart ----
iccessibility support ----
infiniBand support ----
Feal Time Clock ---=
OMA Englne support --->
CMABUF options ---=

< Exit > < telp = < Save >

2-9: menuconfig 5.4

IR © HiB2EREROBIRAR. RE—INF 9
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XFF linux5.10, BAREREN.

[Allwinner BSP->Device Drivers->G2D Drivers ]

_config - Linux/arm6d 5.10.79 Kernel Configuration

> Allwinner BSP > Device Drivers > G2D Drivers

G2D Drivers
Arrow keys navigate the menu. <Enters selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <t includes, <> excludes, <> modularizes features. Press
<Esco<Esc> to exit, <?> for Help, </> for Search. Legend: [+] built-in [ ] excluded <> module <> module capable

62D Support for Allwinner SoCs|
2D drwar‘versmn (RCQ version) --->
RCQ version
[*] Sunxi g2d mixer module
] sunxi g2d rotate module
[ ] sunxisync fence implement for rotate jebs synchronous

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

2-10: image-20220712094714080

2.5 JRRLZEFY 4B

Linux-5.10 LXTH&Z!K G2d SEEJJE’J?E?EEEEL:_FV\N‘%E drivers/char/sunxi_g2d BRT:

drivers/char/sunxi _g2d/g2d rcq
F— g2d bld.c

— g2d bld.h

F— g2d bsp.h

— g2d.c

— g2d driver i.h
F— g2d mixer.c

F— g2d _mixer.h

F— g2d mixer type.h
F— g2d ovl u.c

F— g2d ovl u.h

F— g2d ovl v.c

F— g2d ovl v.h

F— g2d rcq.c

F— g2d rcq.h

— g2d rotate.c

F— g2d rotate.h

— g2d_rotate type.h
— g2d scal.c

F— g2d _scal.h

F— g2d top.c

F— g2d top.h

— g2d top type.h

IR © HiB2EREROBIRAR. RE—INF 10
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F— g2d wb.c

F— g2d wb.h
L— Makefile

e g2d.c: 79 G2D EEHTAEX .
e g2d xxxx.c: FHETHEXINEEASSIIIE,

Linux-5.10 KRz G2d RehpY RIS Fbsp/drivers/g2d B R T -

bsp/drivers/g2d/g2d rcq
F— g2d bld.c

— g2d bld.h

— g2d bsp.h

— g2d.c

F— g2d driver i.h
F— g2d mixer.c

F— g2d mixer.h

F— g2d mixer type.h
F— g2d ovl u.c

F— g2d ovl u.h

F— g2d ovl v.c

F— g2d ovl v.h

F— g2d rcq.c

F— g2d rcqg.h

— g2d rotate.c

— g2d rotate.h

— g2d _rotate type.h
F— g2d scal.c

F— g2d scal.h

— g2d top.c

— g2d top.h

— g2d_top_type.h
F— g2d wb.c

F— g2d wb.h
L— Makefile

2.6 XEHEZRNAR

HABERN TEMR:

WRAFRE © BseEREROERAE. RE—TNF
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BEO, gfrregit®

2-11

User Space

WA © BSEERERHERAE. RE—TF
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3.1 XBEHIELE

3.1.1 g2d blt flags

o {EF

g2d blt flags AAFHEIR— bitblt # stretchblt B9 flag B4 EE.

o« EX

typedef enum {
G2D_BLT_NONE
G2D BLT PIXEL ALPHA
G2D _BLT PLANE_ALPHA
G2D BLT MULTI/ALPHA
G2D_BLT SRC_COLORKEY
G2D BLT DST. COLORKEY

= Ox00000000,
= 0x00000001,
= Ox00000002,
= 0x00000004,
='0x00000008,
= 0x00000010,

G2D BLT FLIP HORIZONTAL = 0x80000020,

G2D BLT FLIP VERTICAL | = 0x00000040,
G2D BLT ROTATE90 = 0x00000080,
G2D BLT ROTATE180 = 0x00000100,
G2D BLT ROTATE270 = 0x00000200,
G2D BLT MIRROR45 = 0x00000400,
G2D BLT MIRROR135 =-0x00000800,

}g2d blt flags;

o FX5RI5EAR

G2D BLT NONE - 4D

G2D BLT PIXEL ALPHA - malphatF&

G2D BLT PLANE ALPHA - MEalphatF&

G2D BLT MULTI ALPHA - E&alphatsd

G2D BLT SRC_COLORKEY - iRcolorkey#F&

G2D BLT DST COLORKEY - BfFcolorkeyir&

G2D BLT FLIP HORIZONTAL - 7KFERE%:

G2D BLT FLIP VERTICAL - EHEE

G2D BLT ROTATE90 - BTEHERE90E

G2D BLT ROTATE180 - RIEER 180E

G2D BLT ROTATE270 - PEEEEE270E

G2D BLT MIRROR45 - fRIRASE

IR © HiB2EREROBIRAR. RE—INF

13



@LW/MIER
KRER: W

| 620 BLT MIRROR135 - $BR135[E ]

3.1.2 g2d fillrect flags

o {EF
g2d_fillrect flags AF#@R— fillrect BHEEE.

o« EX

typedef enum {

G2D FIL NONE = 0x00000000),
G2D FIL PIXEL ALPHA = 0x00000001,
G2D_FIL PLANE_ALPHA = 0x00000002,
G2D FIL MULTI ALPHA = 0x00000004,

}g2d fillrect flags;

o AXGIRA

G2D_FIL NONE - HiET

G2D FIL PIXEL ALPHAC- HEZXIZFIEFalpha

G2D FIL PLANE ALPHA - EZXIHFIE4FiHEalpha

G2D FIL MULTI ALPHA - %XiEifalphafE@*Eal phafa/SEHBixfifalpha

3.1.3 g2d data fmt(version 1.0)

o 1EF
g2d_data_fmt BFHERGEK,
o EX

1.0 iRAFFRIEGR:

typedef enum {
G2D_FMT_ARGB AYUV8888 = (0x0),
G2D FMT BGRA VUYA8888 = (0x1),
G2D_FMT_ABGR_AVUY8888 = (0x2),
G2D_FMT _RGBA YUVA8888 = (0x3),
G2D_FMT XRGB8888 = (0x4),
G2D_FMT BGRX8888 = (0x5),
G2D_FMT_XBGR8888 = (0x6),

IR © HiB2EREROBIRAR. RE—INF 14
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G2D FMT RGBX8888
G2D_FMT ARGB4444
G2D_FMT ABGR4444
G2D_FMT RGBA4444
G2D_FMT BGRA4444
G2D FMT ARGB1555
G2D_FMT ABGR1555
G2D_FMT RGBA5551
G2D_FMT BGRA5551
G2D_FMT RGB565
G2D_FMT BGR565

G2D FMT IYUV422
G2D_FMT_8BPP_MONO
G2D_FMT_4BPP_MONO
G2D_FMT 2BPP_MONO
G2D_FMT_1BPP_MONO
G2D FMT PYUV422UVC
G2D_FMT_PYUV420UVC
G2D_FMT_PYUV411UVC

//REWMEABEN:
G2D_FMT PYUV422
G2D_FMT PYUV420
G2D_FMT PYUV411

// REWMANA TR
G2D_FMT 8BPP_PALETTE
G2D_FMT 4BPP_PALETTE
G2D_FMT 2BPP PALETTE
G2D_FMT 1BPP_PALETTE

= (0x7),
= (0x8),
= (0x9),
= (OxA),
= (0xB),
= (0xC),
= (0xD),
= (OxE),
= (OxF),
= (0x10),
= (0x11),

= (0x12),
= (0x13),
= (0x14),
= (0x15),
= (0x16),
= (0x17),
= (0x18),
= (0x19),

= (Ox1A),
= (0x1B),
= (0x1C),

= (0x1D),
= (0x1E),
=_(0x1F),
= (0x20),

G2D FMT PYUV422UVC MB16 =
G2D_FMT PYUV420UVC MB16 =
G2D_FMT PYUV411UVC MB16 =
G2D_FMT_PYUV422UVC_MB32 =
G2D_FMT_PYUV420UVC_MB32 =
G2D FMT PYUV411UVC MB32 =
G2D FMT PYUV422UVC MB64 =
G2D FMT PYUV420UVC MB64 =
G2D_FMT_PYUV411UVC_MB64 =
G2D_FMT_PYUV422UVC_MB128=
G2D_FMT_PYUV420UVC MB128=
G2D FMT PYUV411UVC:MB128=
}g2d_data_fmt;

(0x21),
(0x22),
(0x23),
(6x24),
(0x25) ,
(0x26) ,
(0x27),
(0x28),
(0x29),
(0x2A),
(0x2B) ,
(06x2C),

o FXZILFR

G2D_FMT_ARGB8888
G2D_FMT BGRA8888
G2D FMT ABGR8888
G2D FMT RGBA8888

G2D_FMT_XRGB8888
G2D_FMT BGRX8888
G2D_FMT XBGR8888
G2D FMT RGBX8888

G2D_FMT ARGB4444
G2D_FMT BGRA4444

: alpha(8bit)R(8bit)G(8bit)B
: B(8bit)G(8bit)R(8bit)alpha
: alpha(8bit)B(8bit)G(8bit)R
: R(8bit)G(8bit)B(8bit)alpha

8bit
8bit
8bit
8bit

—_~ o~~~
—_— — — —

: 24bit,RGB&8bit,alphaliSfiBEntEFENOXFF
: 24bit,BGR&8bit,alphalufffii B EntEFEIOXFF
: 24bit,BGRE8bit,alpha AL EEIEFEHOXFF
: 24bit,RGB&8bit,alpha il EENEF OXFF

: alpha(4bit)R(4bit)G(4bit)B(4bit)
: B(4bit)G(4bit)R(4bit)alpha(4bit)

IR © HiB2EREROBIRAR. RE—INF
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G2D FMT ABGR4444
G2D_FMT RGBA4444
G2D_FMT_ARGB1555
G2D_FMT BGRA1555
G2D_FMT ABGR1555
G2D FMT RGBA1555

G2D_FMT RGB565
G2D_FMT BGR565

: R(5bit)G(6bit)B(5bit)
: B(5bit)G(6bit)R(5bit)
G2D_FMT IYUV422 : Interleaved YUV422
G2D_FMT_8BPP_MONO
G2D_FMT_4BPP_MONO

G2D_FMT 2BPP_MONO
G2D_FMT 1BPP_MONO

: 8bit per pixel mono
: 4bit per pixel mono
: 2bit per pixel mono
: 1bit per pixel mono

G2D_FMT_PYUV422UVC
G2D_FMT_PYUV420UVC
G2D_FMT_PYUV411UVC

: Planar UV combined only
: Planar UV combined only
: Planar UV combined only

: Planar Yuv422
: Planar YUV420
: Planar YUv4ll

G2D FMT PYUV422
G2D_FMT PYUV420
G2D_FMT PYUV411

: alpha(4bit)B(4bit)G(4bit)R(4bit)
: R(4bit)G(4bit)B(4bit)alpha(4bit)
: alpha(1lbit)R(5bit)G(5bit)B(5bit)
: B(5bit)G(5bit)R(5bit)alpha(1lbit)
: alpha(1lbit)B(5bit)G(5bit)R(5bit)
: R(5bit)G(5bit)B(5bit)alpha(1lbit)

G2D_FMT 8BPP_PALETTE:
G2D_FMT 4BPP_PALETTE:
G2D_FMT 2BPP_PALETTE:
G2D FMT 1BPP PALETTE:

8bit per
4bit per
2bit per
lbit per

pixel palette only for
pixel palette only for
pixel palette only for
pixel palette onlyfon

input
input
input
input

G2D_FMT_PYUV422UVC_MB16:
G2D_FMT_PYUV420UVCMB16:
G2D_FMT PYUV411UVC MB16:
G2D FMT PYUV422UVC MB32:
G2D_FMT PYUV42QUVC MB32:
G2D_FMT_PYUV411UVC MB32:
G2D_FMT_PYUV422UVC_MB64:
G2D_FMT PYUV420UVC MB64:
G2D_FMT PYUV411UVC MB64:

16x16 tile base _planar/ uv
16x16"tile base planar uv
16x16 tile base planar uv
16x16 tile basesplanar uv
16x16-tile base planar uv
16x16 tile base /planar uv
16x16 tile base planar uv
16x16 tile base planar uv
16x16 tile base planar uv

combined
combined
combined
combined
combined
combined
combined
combined
combined

only
only
only
only
only
only
only
only
only

for
for
for
for
for
for
for
for
for

input
input
input
input
input
input
input
input
input

G2D FMT PYUV422UVC MB128: 16x16 tile base planar uv combined only for input
G2D _FMT PYUV420UVC MB128: 16x16 tile base planar uv combined only for input
G2D_FMT_PYUV411UVC MB128:,16x16 tile base planar uv combined only for input

3.1.4 g2d pixel seq(version 1.0)
o EFB
g2d_pixel seq BFHEREEFT,

o« EX

typedef enum {
G2D SEQ_NORMAL
G2D SEQ VYUY

0x0,
0x1,

IR © HiB2EREROBIRAR. RE—INF
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G2D SEQ YVYU = 0x2,
G2D_SEQ_VUVU = 0x3,
G2D_SEQ P10 = 0x4,
G2D_SEQ P01 = x5,
G2D_SEQ P3210 = 0x6,
G2D SEQ P0123 = 0x7,
G2D SEQ P76543210 = 0x8,
G2D_SEQ_P67452301 = 0x9,
G2D_SEQ_P10325476 = OXA,
G2D_SEQ P01234567 = 0xB,
G2D_SEQ 2BPP BIG BIG = 0xC,
G2D SEQ 2BPP BIG LITTER = 0xD,
G2D_SEQ 2BPP_LITTER BIG = OXE,
G2D_SEQ 2BPP_LITTER LITTER = OxF,
G2D_SEQ_1BPP_BIG BIG = 0x10,
G2D SEQ 1BPP_BIG LITTER = 0x11,
G2D SEQ 1BPP LITTER BIG = 0x12,

G2D_SEQ_1BPP_LITTER LITTER = 0x13,

}g2d pixel seq;

o FXZILER

G2D_SEQ NORMAL : Normal sequence

//for interleaved yuv422
G2D_SEQ_VYUY i pixel OTEE161L
G2D SEQ YVYU © pixel 17E{E16fi

// for uv_combined yuv420
G2D SEQ Vuwvu : Planar VU combined only

// for 16bpp ngb
G2D SEQ P10 : pixel O7E{E16fiL
G2D_SEQ POl : pixel 17E{E16fi

// planar format or 8bpp rgb
G2D SEQ P3210 1 pixel OFE{E8{i
G2D SEQ P0123 :_pixel 3TEfE8{iu

// for 4bpp rgb

G2D SEQ P76543210 . 7,6,5,4
G2D_SEQ P67452301 . 6,7,4,5,
G2D SEQ P10325476 : 1,0,3,2
G2D _SEQ P01234567 0,1,2,3

// for 2bpp rgb
G2D_SEQ 2BPP BIG BIG
15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0

G2D SEQ 2BPP BIG LITTER :
12,13,14,15,8,9,10,11,4,5,6,7,0,1,2,3

G2D SEQ 2BPP_LITTER BIG :
3,2,1,0,7,6,5,4,11,10,9,8,15,14,13,12

G2D SEQ 2BPP_LITTER LITTER
0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15

IR © HiB2EREROBIRAR. RE—INF
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// for 1lbpp rgb
G2D SEQ 1BPP BIG BIG
31,30,29,28,27,26,25,24,23,22,21,20,19,18,17,16,15,14,13,12,11,10,9,8,7,6,5,4,3,2,1,0

G2D SEQ 1BPP BIG LITTER
24,25,26,27,28,29,30,31,16,17,18,19,20,21,22,23,8,9,10,11,12,13,14,15,0,1,2,3,4,5,6,7

G2D_SEQ 1BPP_LITTER BIG
7,6,5,4,3,2,1,0,15,14,13,12,11,10,9,8,23,22,21,20,19,18,17,16,31, 30,29, 28,27, 26, 25, 24

G2D_SEQ_1BPP_LITTER LITTER
0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19, 20,21, 22,23, 24, 25,26, 27,28,29, 30,31

3.1.5 g2d blt flags h
o {EF
g2d blt flags h EX ZrtieRIER,

o« EX

typedef enum {
G2D BLT NONE 0 = 0x@),
G2D_BLT BLACKNESS,
G2D BLT NOTMERGEPEN,
G2D BLT MASKNOTPEN,
G2D BLT NOTCOPYPEN,
G2D BLT MASKPENNOT,
G2D_BLT_NOT,
G2D BLT XORPEN,
G2D BLT NOTMASKPEN,
G2D BLT MASKPEN,
G2D BLT NOTXORPEN,
G2D_BLT NOP,
G2D_BLT_MERGENOTPEN;
G2D BLT COPYPEN,
G2D_BLT MERGEPENNOT,
G2D BLT MERGEPEN,
G2D BLT WHITENESS = 0x000000ff,

G2D ROT 90 =  0x00000100,
G2D ROT 180 =  0x00000200,
G2D ROT 270 =  0x00000300,
G2D ROT © =  0x00000400,
G2D ROTH =  0x00001000,
G20 ROT V. =  0x00002000,
G2D SM DTLR 1 = 0x10000000,

} g2d blt flags h;

o FXZILFR
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G2D BLT NONE B RIRE

G2D BLT BLACK  BLACKNESS
G2D BLT NOTMERGEPEN
G2D BLT MASKNOTPEN
G2D BLT NOTCOPYPEN
G2D_BLT MASKPENNOT

dst = ~(dst+src)
dst =~src&dst
dst =~src

dst =src&~dst

//fEEMERXIEEER
G2D_BLT_NOT dst =~dst

G2D BLT XORPEN dst =src”dst
G2D_BLT NOTMASKPEN dst =~(src&dst)
G2D_BLT_MASKPEN dst =srcé&dst

G2D BLT NOTXORPEN  dst =~(src”™dst)
G2D_BLT_NOP dst =dst
G2D_BLT_MERGENOTPEN
G2D BLT COPEPEN dst
G2D_BLT MERGEPENNOT
G2D_BLT_MERGEPEN

dst =~src+dst
=src

dst =src+~dst
dst =src+dst

WHITENESS

G2D_BLT WHITE

//ERSYMERBRNERS | 0EXNEFRAT BRERKE, (NRENIZRER, ZHeNER)

//EREYIEAERPRS| 1EXNEGE BARERXE (W TREBYIBRSREKNR, XM HENEE)

3.1.6 g2d image (version 1.0)

o EF
g2d _image FAF##R image EEES.

e EX

typedef struct {

_u32 addr[3];
_u32 w;
_u32 h;
g2d data fmt  format;

g2d pixel seq pixel seq;
}92d_image;

o FXZILFA

addr[3]:
B TELinux5. 10RRAK UEHIARA S,

w: BRI
h: B
format: Elgkmibufferty& &g, 1¥Mg2d data fmt

pixel seq: BE&mibufferf&EFS, #Mg2d pixel seq

E{RMAYEHIE, ¥FUV combined, addr[0,118%%, planarfaddr[0,1, 2]E%, Hfttaddr[0]

addr[0]1FERSEURWMKFSHE LRR AiEFET

dma_buf_heapiExiZORIFEINAGFARTd, addr[1]1fMaddr[2]&EF

WRAFRE © BseEREROERAE. RE—TNF
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3.1.7 g2d image enh

o {EF

g2d_image enh FEHARERHNZES. FHMLL

e EX

A Clip &1, BENEKSF.

typedef struct {

int bbuff;
_u32 color;
g2d_fmt _enh format;
_u32 laddr([3];
_u32 haddr[3];
_u32 width;
_u32 height;
~u32 align[3];
g2d rect clip rect;
~u32 gamut;
int bpremul;
u8 alpha;

ggd_alpha_mode_enh mode;
} 92d_image enh;

o FXZILFA

54l 1EH

format : B

laddr 1 [ERtAERAIE
haddr =T vz ubile
width : BEEE (in pixel)
height : BEE (in pixel)
pitch : Bufferfypitch
clip rect : ROIZEF

gamut 1 BEEE

bpremul 1 BE AR

alpha : HEalphaf&

mode : alphat® iR E

3.1.8 g2d fmt enh

o {EF

g2d_fmt_enh FIFHik G2D i ISMESE,

e EX
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typedef enum{

G2D_FORMAT ARGB8888,
G2D_FORMAT ABGR8888,
G2D_FORMAT RGBA888S,
G2D_FORMAT BGRA8888,
G2D_FORMAT XRGB8888,
G2D_FORMAT XBGR8888,
G2D_FORMAT RGBX8888,
G2D_FORMAT BGRX8888,
G2D_FORMAT RGB8S8S,
G2D_FORMAT BGR88S,

G2D FORMAT RGB565,
G2D_FORMAT BGR565,
G2D_FORMAT_ARGB4444,
G2D FORMAT ABGR4444,
G2D FORMAT RGBA4444,
G2D_FORMAT BGRA4444,
G2D_FORMAT ARGB1555,
G2D_FORMAT ABGR1555,
G2D FORMAT RGBA5551,
G2D FORMAT BGRA5551,
G2D_FORMAT ARGB2101010,
G2D FORMAT ABGR2101010,
G2D FORMAT RGBA1010162,
G2D_FORMAT BGRA1010102,

/* invailed for UI channel */
G2D_FORMAT IYUV422 VOY1UOYO = 0x20,
G2D_FORMAT IYUV422 Y1lveYeue,
G2D_FORMAT IYUV422 UGY1VOYO,

G2D FORMAT IYUV422 Y1ueyoeve,

G2D_FORMAT YUV422UVC V1U1Veuo,
G2D_FORMAT YUV422UVC U1V1UVO,
G2D_FORMAT /YUV422 PLANAR,

G2D_FORMAT YUV420UVC_VIUIVOUO = 0x28)
G2D_FORMAT YUV420UVC U1V1UGVO,
G2D_FORMAT YUV420 PLANAR,

G2D_FORMAT YUV411UVC V1U1VOU®“= 0x2c,

G2D_FORMAT_YUV411lUVE,U1VIUoVvo,
G2D_FORMAT_YUV411l PLANAR,

G2D_FORMAT_Y8 = 0x30,

/* YUV 10bit format */
G2D_FORMAT YVU10 P16 = 0x34,

G2D FORMAT YVU10 P210 = 0x36,
G2D_FORMAT YVU10 444

G2D_FORMAT_YUV10_ 444
}g2d_fmt_enh;

0x38,
0x39,
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3.1.9 g2d rop3 cmd flag

o {EF

g2d rop3 cmd flag BFEX = TR ER,

X

typedef enum {
G2D _ROP3 BLACKNESS = 0x00,
G2D ROP3 NOTSRCERASE = 0x11,
G2D ROP3 NOTSRCCOPY = 0x33,
G2D_ROP3_SRCERASE = 0x44,
G2D _ROP3 _DSTINVERT = 0x55,
G2D_ROP3_PATINVERT = Ox5A,
G2D ROP3 SRCINVERT = 0x66,
G2D_ROP3_SRCAND = 0x88,
G2D_ROP3_MERGEPAINT = 0OxBB,
G2D ROP3 MERGECOPY = 0x(CO,
G2D_ROP3_SRCCOPY = 0xCC,
G2D_ROP3_SRCPAINT = OxEE,
G2D_ROP3_PATCOPY = 0xFO,
G2D_ROP3_PATPAINT = OxFB,
G2D_ROP3_WHITENESS _=70OxFF,
}g2d rop3 cmd flag;
o FY5AIER
G2D_ROP3 BLACKNESS dst = BLACK
G2D ROP3 NOTSRCERASE dst = (NOT src)/AND (NOT dst)
G2D ROP3 NOTSRCCOPY dst = (NOT srg) CRRERXEEGIR , N BRI
G2D_ROP3_SRCERASE dst = src_AND (NOT dst )
G2D_ROP3_DSTINVERT dst.=(NOT dst)
G2D_ROP3_PATINVERT dst = pattern XOR dst DEEER/RENRIN (XO0R) RIERPESF BTN B ARIER
XigEmE &
G2D_ROP3_SRCINVERT dst = src XOR dst DB A /REA RS (XOR) #ERHSIRN B ARFE 2 XI5 ER
BaH
G2D_ROP3_SRCAND dst = srcAND dst DB R SIRMERPE RN BiR e XSG E S H
G2D ROP3 MERGEPAINT  dst = (NOT src) OR dst :i@SfERMMMREAEE (OR)IRIERIE R EVRER XIZAER

B5BERELKEEEEH

G2D ROP3 MERGECOPY  dst

G2D_ROP3_SRCCOPY dst

G2D_ROP3_SRCPAINT dst
=i

G2D_ROP3_PATCOPY dst

G2D_ROP3 PATPAINT dst

G2D_ROP3 WHITENESS

BESKEEANEGSH, AEERORRENSHIRMENERS BRERKENNGR &
dst = WHITE

(src AND pattern)

src R XIS B iEE | BARER X5

src OR dst DEEERRREAVEL (OR) BRIERHSIRM BATERKEEE
pattern

DPSnoo DB AR RERIEL (OR) BIERPRIRIE A KIREU R FSRIER
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3.1.10 g2d bld_

o {EF

g2d bld cmd flag EX

X

cmd flag

BLD #fF8<,

typedef enum {
G2D BLD CLEAR
G2D BLD COPY
G2D_BLD DST
G2D BLD SRCOVER
G2D_BLD DSTOVER
G2D BLD SRCIN
G2D BLD DSTIN
G2D BLD SRCOUT
G2D BLD DSTOUT
G2D BLD SRCATOP
G2D_BLD DSTATOP
G2D_BLD XOR
G2D CK SRC
G2D CK DST

}g2d bld cmd flag;

0x00000001,
0x00000002,
0x00000003,
0x00000004,
0x00000005,
0x00000006,
0x00000007,
0x00000008,
0x00000009,
0x0000000a,
0x0000000b,
0x0000000c,
0x00010000,
0x00020000,

o AX 5

G2D_BLD CLEAR

G2D BLD COPY result

G2D BLD DST result
El&

G2D_BLD SRCOVER . result

G2D BLD DSTOVER * result

destination&#

G2D BLD SRCIN result
G2D BLD DSTIN result
G2D_BLD_SRCOUT result
G2D_BLD DSTOUT result
G2D _BLD SRCATOP  result
G2D BLD DSTATOP  result
G2D BLD XOR result
G2D_CK SRC when t
from source image
G2D CK DST when t

destination image

EbksourcefldestinationE&, tLElresultB& AT

= source :resultBE&AsourceBEH
= destination :resultEf&Adestination
= (1 - As)/* destination + source :AsfAlpha source&#k
= (1 -+Ad) * source + destination : AdAAlpha

= Ad * source

= As * destination

= (1 - Ad) * source

= (1 - As) * destination

= (1 - As) * destination + Ad * source

= As * destination + (1 - Ad) * source

= (1 - As) * destination + (1 - Ad) * source

he pixel value matches destination images, it displays the pixel
he pixel value matches source images, it displays the pixel from

3.1.11 g2d ck

o {EF

WRAFRE © BseEREROERAE. RE—TNF
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g2d ck EXT colorkey 2{EHIEE,

e EX

typedef struct {
int match_rule;
~u32 max_color;
~u32 min_color;
}g2d ck;

o BXZRILER

match rule Hmatch rule/sf&BY, Color Min=<Color<=Color MaxZT i EILAEM
Ymatch_ruleyERY, Color>Color Max or Color <Color MinFER#EILEEM
ck_max_color Color Max

ck min _color Color Min

3.1.12 g2d alpha mode enh

o M
g2d alpha modé enh T Xi#1T alpha blend #£{ERY, %M alpha mode,

e EX

typedef enum{
G2D PIXEL ALPHA,
G2D GLOBAL_ALPHA,
G2D_MIXER ALPHA,
}g2d_alpha mode enh;

o BXZRILFR

M5 1R

G2D PIXEL ALPHA salpha
G2D_GLOBAL_ALPHA Ealpha
G2D_MIXER ALPHA ;E&alpha
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3.1.13 g2d color gmt
o M
g2d_color gmt EMFHITIIRIER, EAFRIEIE (8,

e EX

typedef enum{
G2D BT601,
G2D BT709,
G2D_BT2020,

}g2d color gmt;

3.1.14 g2d scan order(version 1.0)
o EF
g2d scan order EN#1T alpha blend #2{ERY, ERMEIREITEL

e EX

enum g2d scan_order {

G2D_SM_TDLR 4~ 0x00000000,
G2D_SM _TDRL/ = 0x00000001,
G2D_SM DTLR = 0x00000002,
G2D_SM DTRL = 0x00000003,

o FXZRILFA

G2D SM TDLR Top to down, Left to right
G2D SM DTLR Down to top, Left to right
G2D SM TDRL Top to down, Right to left
G2D SM DTRL Down to top, Left to right

3.1.15 g2d blt(version 1.0)
o {FF
g2d_blt BF—NEM B blt RIS R

e EX
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typedef struct {
g2d blt flags flag;
g2d_image src_image;
g2d rect src_rect;
g2d_image dst image;
_s32 dst x;
832 dst y;
~u32 color;
_u32 alpha;

}g2d blt;

o BXZRILEA

flag
src_image
dst _image
dst x
dst y
color
alpha

: block transferii&, i¥ilg2d blt_flags
: FEBER, #¥Mg2d_image

: BIFE®ER, #Mg2d_image

1 BARERE Lfax

. BiriERE Lfay

: colorkeyBits

: @alphaf@

3.1.16 g2d fillrect(version 1.0)

o R

g2d_fillrect AF#EIA— fill rectangle SEHIE R,

e EX

typedef struct {
g2d_fillrect_flags
g2d_image
g2d rect
~u32
~u32

}g2d fillrect;

flag;

dst image;
dst rect;
color;
alpha;

o FX5ILFR

flag : EREMATE, #0Wg2d fillrect flags
dst_image : BEtEBEER, ¥Mg2d_image

dst_rect : BARERAER, x/y/wh-ELfax/ELRy/R/E
color T EHREE

alpha : Halphaf&
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3.1.17 g2d stretchblt(version 1.0)

o {EF

g2d_stretchblt TR — stretchblt ZHIER.

o EX

typedef struct {
g2d blt flags flag;
g2d_image src_image;
g2d_rect src_rect;
g2d_image dst image;
g2d_rect dst rect;
_u32 color;
~u32 alpha;

} 92d stretchblt;

o FXZILFR

flag : block transferirE, i#Mg2d blt flags
src_image : FE&ES, i¥)lg2d image

src_rect : REWAER, x/y/w/h-ELfx/ ELRAy/&/ S
dst_image : BE#trE&EE, 1¥Mg2d_image

dst_rect : BARERGER, x/y/w/h-ELfx/ELRy/%/E
color 1 colarkeyEne

alpha : HEalphaf&

3.1.18 g2d blt h
o {EF

g2d blt h SEEIFT foreground H4ERAT ROP2 Qb 3E,

e EX

typedef struct {
g2d blt flags h flag h;
g2d_image enh src_image h;
g2d_image enh dst _image h;
_u32 color;
_u32 alpha;

}g92d _blt_h;

o FXZILFR
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flag h 1 bLtiR(Eflaghns, ILoakRATRS

src_image_h : FEKER,IGBRMEGRSE,¥g2d_image_enh
dst_image h : BWE®ESR, EERHNEGSH

color : colorkeyEita

alpha : HEalphaf&

3.1.19 g2d bld(version 1.0)

o M
g2d bld LIFIEERY BLD # colorkey 1#21E.

e EX

typedef struct {
g2d bld cmd flag bld cmd;
g2d_image enh dst image h;
g2d_image enh src_image h;
g2d ck ck para;
}g2d bld;/* blending enhance */

o FXZRILER

bld_cmd : blendingMViR{Eflaghnis, HEERARITS
src_image_h : [RE&IER , 1Z2RIERSH
dst_image h : BEiTEZES, HBRIRNEGSH

ck para : [ colorkey&#

3.1.20 g2d fillrect h

o EFB
LI ERRE B BIE T,

e EX

typedef struct {
g2d_image enh dst image h;
} g2d fillrect h;

typedef struct {
int bbuff;
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~u32 color;

g2d_fmt _enh format;

_u32 laddr[3];

_u32 haddr[3];

~u32 width;

~u32 height;

_u32 align[3];

g2d_rect clip_rect;

g2d coor coor;

g2d color gmt gamut;

int bpremul;

_u8 alpha;

g2d alpha mode enh mode;

int fd;

~u32 use phy addr;

enum color_range color range;
} 92d _image enh;

o FXZILFR

(EhcolormBATHEARMEAESH, S8 Al31:24] R[23:16] G[15:8] B[7:0] )
3.2 HKERIZEN

AR EEE ioctl() KR5S NIZIKEN#H 1T E

1.0 hk#&#Z0O5 2.0 RAZEOEDE LLFEES], 1.0 iRAmeEMERAIUL—ER, B2 2.0

WRASASS, 4EHUADHERE A a] LURIBHRAE; AbSh 1.0 kR4S 2.0 AR FRERMNSEM A BEEE

7l

3.2.1 1.0 higA$E0
3.2.1.1 G2D_CMD_BITBLT

o {EF: BITBLT MMM ERTMERNEE, tbilFENEIBL, RIEEBANBT,;
f# alpha blending/colorkey f5# D12 B 5.

TR B AR

o FE!:
(int ioctl(int *fd, int cmd, unsigned long arg); )
o B
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o fd: G2D EEXHRIRTT.

e cmd: G2D CMD BITBLT,

e arg: arg A g2d blt £kt
o JR[G]:

e 0: AN,

o HAth: KK,

24451

/* HN/HitHimage buffer */
g2d_image image front,scn;
g2d rect src_rect;

g2d_blt blit;

~ 532 dst x, dst y;

image front.addr[0] = mem_in;

image front.w = 800;
image_front.h = 480;

image front.format = G2D_FMT ARGB8888;
image front.pixel seq = G2D SEQ NORMAL;
scn.addr[0] = mem _out;

scn.w = 800;

scn.h = 480;

scn. format =7G2D FMT RGBA8888;
scn.pixel seq = G2D_SEQ NORMAL;
src_rect.x = 0;

src_rect.y = 0;

src_rect.w = 480,

src_rect.h = B

dst x =0;

dst y = 0;

/* IRBBITBLT flagirs: f#imalphaflkEElEE */

blit.flag = G2D BLT PIXEL ALPHA| G2D BLT FLIP HORIZONTAL;
blit.color = 0xee8899;

blit.alpha = 0x73;

/* RERimgaefliRrect */
blit.src_image.addr[0]
blit.src_image.w image front.w;
blit.src_image.h image front.h;
blit.src_image.format = image front.format;
blit.src_image.pixel seg= image front.pixel seq;

image front.addr([0];

blit.src_rect.x = src_rect.x;
blit.src_rect.y = src_rect.y;
blit.src_rect.w = src_rect.w;
blit.src rect.h = src_rect.h;

/* &EBirimgaef1BFrrect */

blit.dst image.addr[0] scn.addr[0];
blit.dst image.w scn.w;
blit.dst image.h = scn.h;
blit.dst image.format scn.format;
blit.dst image.pixel seg= scn.pixel seq;
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blit.dst x
blit.dst y

dst x;
dst vy;

if(ioctl(g2d fd, G2D_CMD BITBLT, &blit)<0)
{

printf("G2D CMD BITBLT failed!\n");
}

3.2.1.2 G2D _CMD FILLRECT

o FA: A—MEAGNEREELANRER RS, FNtELIAREGMBEARM alpha blend-
ingo

o [RE:

(int ioctl(int *fd, int cmd, unsigned long arg); )

o fd: G2D E&ENHFIFIRFT

e cmd: G2D CMD FILLRECT,

e arg: arg A g2d fillréct EM{kgH
o IR[G]:

e 0: AN,

o HAth: KK,

24451

/* timage buffer, */
g2d _image scn;

g2d rect dst rect;
g2d_fillrect fillrect;

/* RBFILLRECTIRE: fEalpha */

fillrect.flag = G2D_FIL PLANE ALPHA;
fillrect.color = OxFF345678;
fillrect.alpha = 0x40;

/* REB#trimagefBirrect */

fillrect.dst image.addr[0] scn.addr([0];
fillrect.dst image.w = sCn.w;
fillrect.dst image.h = scn.h;
fillrect.dst image.format scn.format;
fillrect.dst image.pixel seq= scn.pixel seq;

fillrect.dst rect.x = dst_rect.x;
fillrect.dst rect.y = dst _rect.y;
fillrect.dst rect.w = dst_rect.w;
fillrect.dst rect.h = dst _rect.h;
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if (ioctl(g2d fd, G2D CMD FILLRECT, &fillrect) < 0) {
printf("G2D CMD FILLRECT failed!\n");
i

3.2.1.3 G2D_CMD_STRETCHBLT

e fEM: STRETCHBLT R¥SLMHNER N ERRIZE,

LR R B AR A NVEIE LRI BT, IRERE BARA)VIEFE N B AT
FEREIBfRA)NEM B Rfalpha blending/colorkeyiZDlEIB4R

o [REL:
[int ioctl(int *fd, int cmd, unsigned long arg); ]
o BY
o fd: G2D REXHIFIRTT
e cmd: G2D CMD STRETCHBLT,
e arg: arg A g2d_stretchblt &{kigt,
o 1R[E]:
[ ] 0: EEIon
o Hfth: KK,
o
/* titimage buffer */
g2d _image image front,scn;
g2d rect src_rect,dst rect;
g2d stretchblt str;
image front.addr[0] = mem_in;
image_front.w = 800;
image front.h = 480;
image front.format = G2D_FMT PYUV420UVC;
image front.pixel seq = G2D_SEQ NORMAL;
image front.addr[1] = mem_in+ image front.w*image front.h;
scn.addr[0] = mem out;
scn.w = 800;
scn.h = 480;
scn.format = G2D _FMT ARGB8888;
scn.pixel seq = G2D_SEQ NORMAL;
src_rect.x =0;
src_rect.y = 0;
src_rect.w = 480;
src_rect.h = 272;
dst rect.x = 17;
dst rect.y = 100;
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dst rect.w 480;
dst rect.h = 272;

/* IRESTRETCHBLTHRE : fi=alphafliEd%00E */
str.flag = G2D BLT PIXEL ALPHA|G2D BLT ROTATE90;
str.color 0xee8899;

str.alpha 0x73;

/* gERimagefliRrect */
str.src_image.addr[0]
str.src_image.addr[1]
str.src_image.w image front.w;
str.src_image.h image front.h;
str.src_image.format = image front.format;
str.src_image.pixel seq = image front.pixel seq;

image front.addr([0];
image front.addr[1];

str.src_rect.x = src_rect.x;
str.src_rect.y = src_rect.y;
str.src_rect.w = src_rect.w;
str.src_rect.h = src_rect.h;

/* B Birimagef1Btrrect */

str.dst image.addr[0] scn.addr[0];
str.dst image.w scn.w;

str.dst _image.h = scn.h;
str.dst_image.format scn.format;
str.dst image.pixel seq = scn.pixel seq;

str.dst rect.x = dst_rect.x;
str.dst rect.y = dst_rect.y;
str.dst rect.w = dst_rect.w;
str.dst rect.h = dst rect.h;

if(ioctl(g2d fd, G2D CMD STRETCHBLT, &str) < 0)
{
printf("G2D/CMD STRETCHBLT failed!\n):

3.2.1.4 G2D_CMD PALETTE_TBL

o EF: PALETTE TAL R#ICLIARIDER RS NEH SDRAM,
format €& palette BN A EERFEAXZFD T

o [REL:

W REEREEZEORREE

[int ioctl(int *fd, int cmd, unsigned long arg);

o fd: G2D E&ENHIFIRFT

e cmd: G2D CMD PALETTE TBL,
e arg: arg A g2d palette £{&5%
o IR[D]:

WRAFRE © BseEREROERAE. RE—TNF

33



@LW/MIER

XAEER:

o 0: BTN,
o Hith: K,
o Z5f5I:

unsigned long length;

/* BTHRREEA *+/

unsigned long palette[0x100];
g2d palette pal;

pal->pbuffer = &palette;
pal.size = length;

if(ioctl(g2d fd, G2D _CMD PALETTE TBL, &pal)<0)

printf("G2D_CMD_PALETTE_TBL failed!\n");

3.2.2 2.0 hRA#O

3.2.3 G2D CMD BITBLT H

¢ PROTOTYPE
(int ioctl(int fd; int cmd, void *arg) )
¢ ARGUMENTS
cmd G2D. CMD_BITBLT H
arg argAg2d blt h&EiafiAsst
¢ RETURNS
Bk 0, KW KKS,
¢ DESCRIPTION
LI EEIEEINg M. BERE, LN foreground H4EHEY ROP2 4,
e« DEMO
/*
* g2d_hal/g2d_hal.c
*
* Copyright (c) 2007-2022 Allwinnertech Co., Ltd.
* Author: libairong <libairong@allwinnertech.com>
*
* g2d hal
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*
* This software is licensed under the terms of the GNU General Public
* License version 2, as published by the Free Software Foundation, and
* may be copied, distributed, and modified under those terms.
*
* This program is distributed in the hope that it will be useful,
* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
* GNU General Public License for more details.
*
*/
#include <sys/ioctl.h>
#include <sys/types.h>
#include <sys/stat.h>
#include <fcntl.h>
#include <unistd.h>
#include "g2d hal.h"
enum device status {
ABNORMAL = 0, // ABNORMAL Must be 0.
NORMAL,
}i
struct g2d device info {
int g2d fd;
enum device status status;
+
static struct g2d device info device info;
int g2d device open() {
if (device info.g2d fd == @) {
device/info.g2d fd = open(G2D DEVICE PATH, O RDWR);
if (device info.g2d fd < 0)
device info.g2d _fd = 0;
device info.status = ABNORMAL;
G2D HAL ERR("Open G2D device failed!");
return -1;
}
}
device info.status = NORMAL;
return OK;
}
void g2d device close() {
if (device info.g2d fd !'= 0) {
close(device info.g2d fd);
device info.status = ABNORMAL;
}
}
/* BEFEThEE */
g2d status g2d do rotate(struct g2d rotate *p rotate) {
g2d blt h blt;
int ret;
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// check device.
if (device info.status != NORMAL)
return G2D_DEV_ERR;

memset (&blt, 0, sizeof(g2d blt h));

if (p_rotate->rot ch.input.bcolor) {
G2D_HAL ERR("rot ch can input a layer with color mode.");
return PARAM INVALID;
}
/* ZIF0E, 90, 180F, 270EhEH, EfAMsunxi-g2d.hBstruct g2d blt flags h&tgk */
blt.flag h = p rotate->rot ch.flag;
/* configure src image */

blt.src_image h.bbuff =1;

blt.src_image h.format = p _rotate->rot ch.input.format;
blt.src_image h.laddr[0] = p_rotate->rot ch.input.laddr[0];
blt.src_image h.laddr[1] = p_rotate->rot ch.input.laddr[1];
blt.src_image h.laddr[2] = p_rotate->rot ch.input.laddr[2];
blt.src_image h.haddr[0] = p_rotate->rot ch.input.haddr[0];
blt.src_image h.haddr[1] = p _rotate->rot ch.input.haddr[1];
blt.src_image h.haddr[2] = p_rotate->rot_ch.input.haddr[2];
blt.src_image h.width = p _rotate->rot ch.input.width;
blt.src_image h.height = p_rotate->rot ch.input.height;
blt.src_image h.align[0] = p_rotate->rot ch.input.align[0];
blt.src_image h.align[1] = p_rotate->rot ch.input.align[1];
blt.src_image h.align[2] = p _rotate->rot ch.input.align{2];
blt.src_image h.clip rect.x = p rotate->rot ch.input.clip| rect.x;
blt.src_image h.clip rect.y = p _rotate->rot ch.input.clip rect.y;
blt.src_image h.clip rect.w.. = p rotate->rot ch.input.clip rect.w;
blt.src_image h.clipsrect.h = p rotate->rot. ch.input.clip rect.h;
blt.src_image h.goor.x = p_rotate->rot ch.input.coor.x;
blt.src_image h.coor.y = p_rotate->rot ch.input.coor.y;
blt.src_image h.gamut = p.rotate->rot ch.input.gamut;

if (p_rotate->rot ch.input«fd = 0) {
blt.snc image h.fd = p/rotate->rot ch.input.fd;
blt.src_image h.use phy addr = 0;

} else
blt.src image h.use phy addr = 1;

blt.src_image h.color range

/* configure dst image */
blt.dst image h.bbuff
blt.dst image h.format
blt.dst image h.laddr[0]
blt.dst image h.laddr[1]
blt.dst_image h.laddr[2]
blt.dst image h.haddr[0]
blt.dst image h.haddr[1]
blt.dst image h.haddr[2]
blt.dst image h.width
blt.dst image h.height
blt.dst image h.align[0]
blt.dst image h.align[1]
blt.dst image h.align[2]
blt.dst image h.clip rect.x
blt.dst image h.clip rect.y
blt.dst image h.clip rect.w
blt.dst_image h.clip_rect.h

p_rotate->rot ch.

= 1;

= p_rotate->output.
p_rotate->output.
p_rotate->output.
p_rotate->output.
p_rotate->output.
p rotate->output.
p_rotate->output.
p_rotate->output.
p_rotate->output.
p_rotate->output.
p_rotate->output.
= p_rotate->output.
p_rotate->output.
p_rotate->output.
p_rotate->output.
= p_rotate->output.

input.color_range;

format;
laddr[0];
laddr[1];
laddr[2];
haddr[0];
haddr[1];
haddr[2];
width;
height;
align[0];
align[1];
align[2];
clip rect.x;
clip rect.y;
clip rect.w;
clip rect.h;
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blt.dst image h.gamut = p_rotate->output.gamut;
if (p_rotate->output.fd != 0) {
blt.dst_image h.fd = p_rotate->output.fd;
blt.dst image h.use phy addr = 0;
} else
blt.dst image h.use phy addr = 1;
blt.dst image h.color range = p rotate->output.color range;
#if defined(G2D _LBC_SUPPORT)
g2d _1bc rot lbc_rot;
memcpy (&lbc_rot.blt, &blt, sizeof(g2d blt h));
lbc rot.lbc cmp ratio = p rotate->rot ch.lbc cmp ratio;
lbc _rot.enc_is lossy = p _rotate->rot ch.enc_is lossy;
lbc rot.dec is lossy = p rotate->rot ch.dec is lossy;
if (p_rotate->enable) {
ret = g2d ioctl(device info.g2d fd, G2D_CMD LBC ROT, (void *)(&lbc rot));
} else {
ret = g2d ioctl(device info.g2d fd, G2D CMD BITBLT H, (void *)(&blt));
}
#else
ret = g2d ioctl(device info.g2d fd, G2D CMD BITBLT H, (void *)(&b1t))s
#endif
return ret;
}
/* GEIRINEE */
g2d status g2d do scale(struct’ g2d scale *p scale) {
g2d blt h blt;
int ret;
if (device info.status != NORMAL)
return G2D_DEV_ERR;j
bzero(&b1lt, sizeof(g2d blt h));
blt.flag h = G2D BLT NONE H;
/* configure src image */
blt.src_image h.bbuff =1;
/* MRELIEAZRINEE, REBIEELnput_fmtHoutput fmtBIE, EAEZHMERAMsunxi_g2d. iy
struct g2d_fmt enh&igfk */
blt.src_image h.format = p_scale->vi ch.input.format;
blt.src_image h.laddr[0] = p_scale->vi ch.input.laddr([0];
blt.src_image h.laddr[1] = p_scale->vi ch.input.laddr[1];
blt.src_image h.laddr[2] = p_scale->vi ch.input.laddr([2];
blt.src_image h.haddr[0] = p_scale->vi ch.input.haddr([0];
blt.src_image h.haddr[1] = p _scale->vi ch.input.haddr[1];
blt.src_image h.haddr[2] = p_scale->vi ch.input.haddr[2];
blt.src_image h.width = p_scale->vi ch.input.width;
blt.src_image h.height = p _scale->vi ch.input.height;
blt.src_image h.align[0] = p_scale->vi ch.input.align[0];
blt.src_image h.align[1] = p_scale->vi ch.input.align[1];
blt.src_image h.align[2] = p scale->vi ch.input.align[2];
blt.src_image h.clip rect.x = p scale->vi ch.input.clip rect.x;
blt.src_image h.clip rect.y = p scale->vi ch.input.clip rect.y;
blt.src_image h.clip_rect.w = p_scale->vi_ch.input.clip_rect.w;
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blt.src_image h.clip rect.h = p scale->vi ch.input.clip rect.h;
blt.src_image h.coor.x = p_scale->vi ch.input.coor.x;
blt.src_image h.coor.y = p_scale->vi ch.input.coor.y;
blt.src_image h.gamut = p_scale->vi ch.input.gamut;
if (p_scale->vi ch.input.fd != 0) {

blt.src_image h.fd = p_scale->vi ch.input.fd;
blt.src_image h.use phy addr = 0;
} else
blt.src_image h.use phy addr = 1;
blt.src_image h.color range = p scale->vi ch.input.color range;
/* configure dst image */
blt.dst image h.bbuff =1;
blt.dst image h.format = p_scale->output.format;
blt.dst image h.laddr[0] = p_scale->output.laddr[0];
blt.dst image h.laddr[1] = p_scale->output.laddr[1];
blt.dst image h.laddr[2] = p_scale->output.laddr[2];
blt.dst image h.haddr[0] = p_scale->output.haddr[0];
blt.dst_image h.haddr[1] = p_scale->output.haddr[1];
blt.dst image h.haddr[2] = p_scale->output.haddr[2];
/* EXoutputBwidth, heightBDal, S EBREMIBHEINL/16x~4x */
blt.dst image h.width = p_scale->output.width;
blt.dst image h.height = p_scale->output.height;
blt.dst image h.align[0] = p_scale->output.align[0];
blt.dst image h.align[1] = p_scale->output.align[1]j
blt.dst image h.align[2] = p_scale->output.align[2];
blt.dst image h.clip rect.x.. = p scale->outputiclip rect.Xx;
blt.dst image h.clipsrect.y = p scale->output.clip rect.y;
blt.dst image h.elip rect.w = p_scale->output.clip rect.w;
blt.dst_image h.clip rectsh = p_scale->output.clip_rect.h;
blt.dst image h.gamut = p.scale->output.gamut;
if (p_scale->output.fd != 0) {
blt.dst image h.fd = p/scale->output.fd;
blt.dst image h.use phy addr = 0;
} else
blt.dst image h.use phy addr = 1;
blt.dst image h.color range «= p scale->output.color range;
ret = g2d ioctl(device info.g2d fd, G2D CMD BITBLT H, (void *)(&blt));
return ret;
}
/*
* g2d_hal/g2d_hal.h
*
* Copyright (c) 2007-2022 Allwinnertech Co., Ltd.
* Author: libairong <libairong@allwinnertech.com>
*
* g2d hal
*
* This software is licensed under the terms of the GNU General Public
* License version 2, as published by the Free Software Foundation, and
* may be copied, distributed, and modified under those terms.
*
* This program is distributed in the hope that it will be useful,
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* but WITHOUT ANY WARRANTY; without even the implied warranty of
* MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the

* GNU General Public License for more details.
*

*/

#ifdef _ cplusplus
extern "C" {
#endif

#ifndef  G2D HAL H
#define = G2D HAL H

#include <stdbool.h>
#include <stddef.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include "sunxi g2d.h"

#define G2D_DEVICE_PATH "/dev/g2d"

/* some debug method. */
#define G2D HAL INFO(fmt, args...) \
do {\
printf("[G2D INFO] (%s) line:%d: " fmt "\n",  func ,« LINE , ##args);\
} while (0)

#define G2D HAL ERR(fmt, args...). \
do {\
printf("[G2D.ERR] (%s) line:%d: "«fmt '\n", func , LINE , ##args);\
} while (0)

typedef enum {
0K,
PARAM INVALID = -1,
G2D_DEV_ERR,

} 92d _status;

/*
* When g2d layer as output; the coor is not used.
*/
struct g2d layer {
// O:buffer mode, 1l:color mode.
// Rotation channel does not support color mode.
int bcolor;

/* color mode */
unsigned int color;

/* buffer mode */

sunxi g2d_fmt_enh format;
_u32 width;

_u32 height;

sunxi g2d color gmt gamut;

enum sunxi color range color_range;
// select data.
sunxi g2d rect clip_rect;
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// for output.

sunxi g2d coor coor;

_u32 laddr[3];

_u32 haddr([3];

~u32 align[3];

int fd; // dma-buf fd
}i
/**

* version: 2.0
*

* G2D IP desc:

* channel and blender can do premultiply. Theyl'are usually opened together.
* Therefore, this structure is defined uniformly and placed in the channel by
* default.
*/
struct alpha premul {
int bpremul;
_u8 alpha;
sunxi_g2d alpha mode enh mode;
18

struct g2d scaler {
unsigned int width;
unsigned int height;
18

struct vi channel {
struct g2d layer input;
struct alpha premul premul;
struct g2d scaler resize;
}i

struct ui channel {
struct g2d layer input;
struct alpha premul premul;

1

struct rot channel {
struct g2d layer input;
sunxi g2d blt flags h flag;
#ifdef G2D_LBC SUPPORT
bool enable;

3 mixer:
*
& vi channel(scaler inside)------ \
* blender --> output
& ui channel ---\ /
! ui channel ----> rop ------- /
* ui channel ---/
*
& rotator:
& rot channel ----> output
*
& usage:
e You can config all of modules in IP by using module's struct.
& Something worth talking about that the output modulegis| just a layer.
*/
/*
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u32 lbc_cmp ratio;

Bgol enc_is lossy;
bool dec_is lossy;
#endif

};

// We only use ui _channel[2] to handle pic,
// so the rop module does not need to be configured
struct rop {
unsigned int dwval;
}i

struct g2d blender {
sunxi g2d bld cmd flag bld cmd;
sunxi_g2d_ck ck para;
unsigned int bg color;

};

/*

* The following are the functions currently provided by G2D, which are composed
* of modules.

*/

struct g2d rotate {
struct rot channel rot ch; // coor is invalid.
struct g2d layer output;

18

struct g2d scale {
struct vi channeldvi ch;
struct g2d layer output;
}i

struct g2d fmt/convert {
struct vi /channel vi ch;
struct g2d layer output;

}

// This implament can do scale, fillcolor, blend in one time.

struct g2d mixer {
struct vi channel vi ch;
struct ui channel wigch;
struct g2d blender bld;
struct g2d layer output;

+

int g2d device open();
void g2d device close();

g2d status g2d do rotate(struct g2d rotate *p rotate);
g2d status g2d do scale(struct g2d scale *p scale);
g2d status g2d do mixer(struct g2d mixer *p mixer);

A B

#endif // G2D HAL H
#ifdef  cplusplus

}

#endif
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3.2.4 G2D CMD BLD H

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg)

¢ ARGUMENTS

cmd G2D_CMD_BLD H
arg argfg2d bld&miEigst
¢ RETURNS

BIh: 0, kK. KKS,

o DESCRIPTION
S IEERY BLD(porter-duff) #1E,

¢ DEMO

[ /* HXLMIEASLHERG2D CMD BITBLT HiEO */
g2d_status g2d do mixer(struct g2d mixer *p mixer) {
if (device info.status != NORMAL)
return G2D_DEV ERR;
g2d _bld bld;
int ret;

if (device info.status != NORMAL)
return G2D DEV ERR;

bzero(&bld, sizeof(g2d bld));

printf("mixer start
sleep(1l);
bld.bld cmd = G2D BLD SRCOVER;
/* configure src image */
bld.src_image[0].bbuff
bld.src_image[0].format =
// laddr and haddr is not set.

= p_mixer->vi ch.input.bcolor ==
p mixer->vi ch.input.format;

bld.src_image[0].laddr[0] = p_mixer->vi ch.input.laddr[0];
bld.src_image[0].laddr[1] = p _mixer->vi ch.input.laddr[1];
bld.src_image[0].laddr([2] = p_mixer->vi ch.input.laddr[2];
bld.src_image[0].haddr[0] = p _mixer->vi ch.input.haddr[O];
bld.src_image[0].haddr[1] = p_mixer->vi ch.input.haddr[1];
bld.src_image[0].haddr[2] = p _mixer->vi ch.input.haddr[2];
bld.src image[0].width = p _mixer->vi ch.input.width;
bld.src_image[0].height = p_mixer->vi ch.input.height;
bld.src_image[0].align[0] = p _mixer->vi ch.input.align[O];
bld.src_image[0].align[1] = p_mixer->vi ch.input.align[1];
bld.src image[0].align[2] = p_mixer->vi ch.input.align[2];
bld.src_image[0].clip rect.x p_mixer->vi ch.input.clip rect.x;
bld.src_image[0].clip rect.y p_mixer->vi ch.input.clip rect.y;
bld.src_image[0].clip_rect.w p_mixer->vi ch.input.clip_ rect.w;

07?1:

0;
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bld.src_image[0].clip rect.h
bld.src_image[0].coor.x p_mixer->vi ch.input.coor.x;
bld.src_image[0].coor.y p_mixer->vi ch.input.coor.y;
bld.src_image[0].gamut = p_mixer->vi ch.input.gamut;

p_mixer->vi ch.input.clip rect.h;

// resize will be set to input.w/h by defaultly.

bld.src_image[0].resize.w = p_mixer->vi ch.resize.width != 0
? p_mixer->vi ch.resize.width : p mixer->vi ch.input.width;
bld.src_image[0].resize.h = p_mixer->vi ch.resize.height != 0

? p_mixer->vi ch.resize.height : p mixer->vi ch.input.height;

bld.src_image[0].alpha = Oxff; // p_mixer->vi ch.input.alpha;
bld.src_image[0].mode = G2D GLOBAL ALPHA;
bld.src_image[0].color = p_mixer->vi ch.input.color;
bld.src_image[1l].bbuff = p_mixer->ui ch.input.bcolor == 0 ? 1 : 0;
bld.src_image[l].format = p_mixer->ui ch.input.format;

// laddr and haddr is not set.

bld.src_image[1l].laddr[0] = p_mixer->ui ch.input.laddr([0];
bld.src_image[1l].laddr[1] = p_mixer->ui ch.input.laddr[1];
bld.src_image[1l].laddr[2] = p_mixer->ui_ch.input.laddr[2];
bld.src _image[1l].haddr[0] = p _mixer->ui ch.input.haddr[O];
bld.src_image[1l].haddr[1] = p_mixer->ui ch.input.haddr[1];
bld.src_image[l].haddr[2] = p_mixer->ui ch.input.haddr[2];
bld.src_image[l].width = p_mixer->ui ch.input.width;
bld.src_image[1l].height = p_mixer->ui ch.input.height;
bld.src_image[1l].align[0] = p_mixer->ui ch.input.aldign([0];
bld.src_image[l].align[1] = p_mixer->ui ch.input.align[1];
bld.src_image[l].align[2] = p mixer->ui chainputialign[2];
bld.src_image[l].clip rect.x = p _mixer->uilch.input.clip rect.x;
bld.src_image[l] €lip rect.y = p mixer->ui ch.input.clip rect.y;
bld.src_image[X].clip_rectiw = p.mixer->ui ch.input.clip_rect.w;
bld.src_image[1l].clip_rect.h = p_mixer->ui ch.input.clip_rect.h;
bld.src_image[1l].coor.x = p_mixer->ui ch.input.coor.x;
bld.src_image[l].coor.y = p mixer->ui ch.input.coor.y;
bld.src_image[1l].gamut = p _mixer->ui ch.input.gamut;
bld.src_image[1l].alpha = Oxffj;

bld.src_image[1].mode = G2D__GLOBAL_ALPHA;
bld.src_image[1l].color = p/mixer->ui ch.input.color;

if (p_mixer->vi, ch.input.fd l= 0) {
bld.src_image[0].fd
bld.src_image[l].fd

p_mixer->vi ch.input.fd;
p_mixer->ui_ch.input.fd;

bld.src_image[0].use_phy_addr = 0;

bld.src_image[1].use_phy_addr = 0;
} else

bld.src_image[0].use phy addr = 1;

bld.src_image[0].color range
bld.src_image[l].color range
/* configure dst image */
bld.dst image.bbuff =1,

bld.dst image.format p_mixer->output.format;
bld.dst image.laddr[0] p_mixer->output.laddr[0];
bld.dst image.laddr[1] p_mixer->output.laddr[1];
bld.dst image.laddr[2] p_mixer->output.laddr[2];
bld.dst image.haddr[0] p_mixer->output.haddr[0];
bld.dst image.haddr[1] p_mixer->output.haddr[1];
bld.dst image.haddr[2] p_mixer->output.haddr[2];

p_mixer->vi ch.input.color range;
p_mixer->vi ch.input.color range;
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bld.dst image.width = p_mixer->output.width;
bld.dst image.height = p_mixer->output.height;
bld.dst image.align[0] = p_mixer->output.align[0];
bld.dst image.align[1] = p_mixer->output.align[1];
bld.dst image.align[2] = p_mixer->output.align[2];
bld.dst image.clip rect.x = p mixer->output.clip rect.x;
bld.dst image.clip rect.y = p mixer->output.clip rect.y;
bld.dst image.clip rect.w = p mixer->output.clip rect.w;
bld.dst image.clip rect.h = p mixer->output.clip rect.h;
bld.dst image.gamut = p _mixer->output.gamut;
bld.dst image.alpha = Oxff;

bld.dst image.mode = G2D_GLOBAL ALPHA;

bld.dst image.color = 0x00000000;

bld.dst image.color range = p mixer->output.color range;

if (p_mixer->output.fd != 0) {
bld.dst image.fd

p_mixer->output.fd;

bld.dst image.use phy addr = 0;
} else
bld.dst image.use phy addr = 1;

ret = g2d ioctl(device info.g2d fd, G2D CMD BLD H, (void *)(&bld));

return 0;

3.2.5 G2D CMDJFILIRECT H

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg) )

¢ ARGUMENTS

cmd G2D_CMD_FILLRECT H
arg argfg2d fillrect h&EMiksst
¢ RETURNS

HIn: 0, KK: K=,

¢ DESCRIPTION
[ BARERIE BN B R,

¢ DEMO

fillrect.dst image h.format = 0;
fillrect.info.dst image h.color = 0x90000090;
fillrect.info.dst image h.width = 800;
fillrect.info.dst image h.height = 480;
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fillrect.info.dst image h.clip rect.x = 0;
fillrect.info.dst image h.clip rect.y = 0;
fillrect.info.dst image h.clip rect.w = 800;
fillrect.info.dst image h.clip rect.h = 480;
fillrect.info.dst image h.align[0] = phy addr;
/* fill color */
if(ioctl(fd , G2D_CMD FILLRECT H ,(unsigned long) (&fillrect)) < 0)
{
printf("[%d][%s][%s]1G2D CMD FILLRECT H failure!\n", LINE , FILE , FUNCTION );
close(fd);
return -1;
}

3.2.6 G2D CMD MASK H

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg)

¢ ARGUMENTS

cnd G2D.CMD MASK H
arg arg1g2d_maskblt&ia{kigst
¢ RETURNS

BIh: 0; KM £WS.
e DESCRIPTION

RIEAEEFN EMRERXT sree” pattern #1 dst #H1TiR(E, HBERHFRER dst #,

e DEMO

mask.back flag = G2D_ROP3 NOTSRCCOPY;
mask.fore flag = G2D ROP3 SRCINVERT;
mask.src_image h.clip rect.x = 0;

mask.src_image h.clip rect.y = 0;
mask.src_image h.clip rect.w = 1280;
mask.src_image h.clip rect.h = 800;

mask.src_image h.width = 1280;
mask.src_image h.height = 800;
mask.src_image h.mode = G2D GLOBAL ALPHA;
mask.dst _image h.clip rect.x = 0;

mask.dst_image h.clip_rect.y = 0;
mask.dst image h.clip rect.w = 1280;
mask.dst image h.clip rect.h = 800;

mask.dst image h.width = 1280;
mask.dst image h.height = 800;
mask.dst _image h.mode = G2D_GLOBAL_ ALPHA;
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mask.mask image h.clip rect.x
mask.mask image h.clip rect.y
mask.mask image h.clip rect.w = 1280;
mask.mask_image h.clip _rect.h = 800;
mask.mask image h.width = 1280;
mask.mask image h.height = 800;
mask.mask image h.mode = G2D GLOBAL ALPHA;
mask.ptn image h.clip rect.x = 0;

i
ool

mask.ptn_image h.clip rect.y = 0;
mask.ptn _image h.clip rect.w = 1280;
mask.ptn image h.clip rect.h = 800;

mask.ptn _image h.width = 1280;
mask.ptn image h.height = 800;

mask.ptn_image h.mode = G2D_GLOBAL_ALPHA;
mask.src_image h.alpha = Oxff;
mask.mask image h.alpha = Oxff;
mask.ptn image h.alpha = Oxff;

mask.dst _image h.alpha = Oxff;

mask.src_image h.format = G2D FORMAT ARGB8888;
mask.mask image h.format = G2D FORMAT ARGB8888;
mask.ptn_image_h.format = G2D_FORMAT_ARGB8888;
mask.dst image h.format = G2D FORMAT ARGB8888;

if(ioctl(int fd, G2D CMD MASK H , (unsigned long) (&mask)) < 0)
{

return -1;

}

printf("[%d][%s][%s]G2D CMD MASK H failure!\n", LINE , FILEl , .FUNCTION" );

3.3 HEAIERZ

struct mixer para {
g2d operation flag op flag;
g2d_blt_flags_h flag_h;
g2d rop3 cmd flag back flag;
g2d rop3 cmd flag fore flag;
g2d bld cmd flag bld._.cmd;
g2d_image enh src_image h;
g2d _image enh dst image h;
g2d _image enh ptn_image h;
g2d_image enh mask image h;
g2d ck ck para;

}i

typedef enum {
OP_FILLRECT = 0Ox1,
OP_BITBLT = 0x2,
OP_BLEND = 0x4,
OP_MASK = 0x8,
OP SPLIT MEM = 0x10,
} 92d operation flag;

struct mixer para & RCQ #tAEMZOENIE, FTUBRIFRT E— TG,
AR EEER., struct mixer para BZHIFshEOLHEN—IEE, WE 3-1 FiR:

==
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& 3-1: mixerpara

FRUAMMRE] LUR#t A2 O el EEE TR ORI, RBIRREFN RIS g2d_operation_flag

BN, ea
3.3.1 G2D CMD MIXER TASK ‘N

e PROTOTYPE

(int ioctl(int

¢ ARGUME

cmd:

arg[o]: BENXMHIRAFargismmixer paraigst, #OERIEMRIEAIEH

arg[1]: EHTERENMNKE, KTETFL

e RETURN

(mw: 0, KM KKS )

RAREMNER, mEERY mixer para ¥, FiFFHNEALRE, FELENEEGSAE
MAREERE, FREFNEGEREAFEERGE.

THEEHAIES K 16 MR, HF 4 BiE rgb B4R, 6 MZ Y8 RIB4EM, 6 ME nvl2
P8
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%%

z22

=

#define RGB_IMAGE NAME "../../pic/c1080 good.rgb"
#define Y8 IMAGE NAME "../../pic/en_dmabuf bike 1280
#define NV12_IMAGE_NAME "../../pic/bike_1280x720_220

#define FRAME TO BE PROCESS 16
/*4 rgb convert 6 Y8 convert 6 yuv420 convert*/
unsigned int out width[FRAME TO BE PROCESS] = {
192, 154, 108, 321, 447, 960, 241, 320,
1920, 1439, 1280, 1920, 2048, 720, 800, 480};
unsigned int out height[FRAME TO BE PROCESS] = {108,

X720 220 Y8.bin"
.bin"

87, 170, 217, 213, 640,

{

Int main()

{

struct mixer para

test info.info[0].flag h
test info.info[0].op flag = OP_BITBLT;
test info.info[0].src_image h.format =
test info.info[0].src_image h.width = 1920;
test info.info[0].src_image h.height =
test info.info[0].src_image h.clip rect.x =
test info.info[0@].src.image h.clip rect.y
test info.info[0].src_image h.clip rect.w =
test info.info[0].src_image h.clip rect.h =
test info4info[0].src image_h.color =
test info.info[0] /src image h.mode = G2D PIXEL ALPHA;
test info.info[0].src image h.alpha =
test info.info[0].srcsimage h.align[0] =
test info.info[0].src image h.align[1l] =
test info.info[0].src_image h.align[2]

test info.info[0].dst image h.format =
test info.info[0].dst image h.width = 800;
test info.info[0].dst image h.height =
test info.info[0@]«dst image h.clip rect.x = 0;
test info.info[0].dst image h.clip rect.y
test info.info[0@].dst image h.clip rect.w
test info.info[0].dst image h.clip rect.h =
test info.info[0].dst image h.color =
test info.info[0].dst image h.mode = G2D PIXEL ALPHA;
test_info.info[0].dst_image h.alpha = 255;

test info.info[@].dst image h.align[0] =
test info.info[0@].dst image h.align[1l] =
test info.info[0].dst image h.align[2] =

for (i = ©; i < FRAME TO BE PROCESS; ++i) {

840, 240,
2048, 480, 480,

struct test info t

info[FRAME TO BE PROCESS];

= G2D BLT NONE H;

1080;

0;

0;
1920;
1080;
Oxee8899;

Oxaa;

1
[clo]

480;

0;
1920;
1080;
0xee8899;

memcpy (&test _info.info[i], &test info.info[O],
sizeof(struct mixer para));

1080,

G2D_FORMAT RGB888;

G2D_FORMAT_RGB888;

777, 800, 1080,
240%};

test info.info[i].dst image h.width = out width[i];

test info.info[i].dst image h.height =
test info.info[i].dst image h.clip rect.w =
test info.info[i].dst image h.clip rect.h =
if (1 < 4) {

out height[i];
out width[i];
out height[i];

test_info.out_size[i] = test_info.info[i].dst_image h.width *
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test info.info[i].dst image h.height * 3;

test info.info[i].src_image h.format = G2D FORMAT BGR888;

test info.info[i].src_image h.width = 1920;

test_info.info[i].src_image h.height = 1080;

test info.info[i].src_image h.clip rect.w = 1920;

test info.info[i]l.src_image h.clip rect.h = 1080;

test info.in size[i] = 1920*1080*3;

snprintf(test info.src_image name[i], 100, "%s",RGB_IMAGE NAME);

} else if (i < 10) {

test info.out size[i] = test info.info[i].dst image h.width *
test info.info[i].dst image h.height;

test info.info[i].src_image h.format = G2D FORMAT Y8;

test info.info[i].src image h.width = 1280;

test info.info[i].src_image h.height = 720;

test_info.info[i].src_image h.clip rect.w = 1280;

test info.info[i].src_image h.clip rect.h = 720;

test info.in size[i] = 1280*720;

snprintf(test info.src_image name[i], 100, "%s",Y8 IMAGE NAME);

} else {

test info.out size[i] = test info.info[i].dst image h.width *
test_info.info[i].dst_image h.height * 2;

test info.info[i].src _image h.format =
G2D_FORMAT_YUV420UVC_U1V1UBVO;

test info.info[i].src_image h.width = 1280;

test info.info[i].src_image h.height = 7205

test_info.info[i].src_image h.clip rect.w =11280;

test_info.info[i].src_image_h.clip_rect.h = _720;

test info.in size[i] = 1280*720%*2;

snprintf(test info.src image name[i], 100, "S%s",NV12 IMAGE NAME);

}

ret.= ion memory request(&test info.dst ion[i], 1, NULL, test info.
out size[i]);

test info/info[i].dst image«h.fd = test info.dst ion[i].fd data.fd;//rtos-
hal VIR RZRHERA T, XEIFEBOYE L, HigBIF RS

test info.info[1].dst image h.format = test info.info[i].src_image h.
format;
ret = ion“memory_request(&test_info.src_ion[i], 0, test_info.
src_image ‘name[i], test info.in size[i]);
test info.info[i].src image h.fd = test info.src _ion[i].fd data.fd;//rtos-
halRMIREh R ZHHER T, XBFEBOIER N, HiGBF RS
}
arg[0] = (unsigned long)test info.info;
arg[1] = FRAME TO BE_PROCESS;
if (ioctl(g2d fd, G2D CMD MIXER TASK, (arg)) < 0) {

printf("[%d][%s][%s]G2D_CMD MIXER TASK failure!\n", LINE ,
__FILE_, _ FUNCTION );
goto FREE_SRC;
}
printf("[%d][%s][%s]G2D CMD MIXER TASK SUCCESSFULL!\n", LINE

_ FILE_, _ FUNCTION );

printf("save result data to file\n");
char sufix[40] = {0};
for (i = 0; 1 < FRAME_TO BE PROCESS; ++i) {
if (i < 4) {
snprintf(sufix, 40, "rgh888");
} else if (i < 10)
snprintf(sufix, 40, "y8");
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else

snprintf(sufix, 40, "nv12");

snprintf(test info.dst image name[i], 100,
"../../result/frame%sd %dx%d to %dx%d.%s",1i,
test info.info[i].src image h.width,
test info.info[i].src_image h.height,
test info.info[i].dst image h.width,
test info.info[i].dst image h.height, sufix);
if((test info.dst fp[i] = fopen(test info.dst image name[i], "wb+")) ==

NULL) {

printf("open file %s fail.\n", test info.dst image name[il]);
break;

} else {
ret = fwrite(test info.dst ion[i].virt addr,

test info.out size[i], 1, test info.dst fp[i]);

fflush(test info.src fp);
printf("Frame %d saved\n", 1i);

}

}

3.3.2 G2D CMD CREATE TASK

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg) )

¢ ARGUMENTS

cmd G2D_CMD_CREATE TASK
arg[o] argigmmixer parafsit, HAGEHIEFLEEAEISTH,
arg[1] FERIBHMRE, ATFEFETL

o RETURN

BTN task id, AFETF1, HeEBERUWAKK.

arg[0] X AVEFFIIERMImixer _para B SR EN,

% ioctl sa L AT RIRMBIHLIESLH], ERMEEMHAIE, R2ESTFIRM.

XM RESADEITRIMIEEY req AIIAREMRETRARHE %N dma map f dma umap
£, MEREZGREHM mixer para BINAR. task id 2E—H, RERHERMAIELR, =
—EBHGEXD id. RIEXD id AP LS —SI12ME, thuhgE, 5, FRENHAT mixer para,
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RABIHNARREH task id,

taskO # taskl, mixer para fNA#iEE%E G2D CMD MIXER TASK 8941+,

arg[0] = (unsigned long)test info.info;
arg[1l] = FRAME TO BE PROCESS;
taskd = ioctl(g2d fd, G2D CMD CREATE TASK, (arg));
if (taskd < 1) {

_ FILE_, _ FUNCTION );

arg[0] = (unsigned long)test info2.info;

arg[1l] = FRAME TO BE PROCESS2;

taskl = ioctl(g2d fd, G2D CMD CREATE TASK, (arg));
if (taskl < 1) {

_ FILE_, _ FUNCTION );

printf("[%d][%s][%s]G2D CMD CREATE TASK failure!\n", LINE ,
~ FILE ,  FUNCTION );
goto FREE_SRC;
b
printf("[%d][%s][%s]G2D CMD CREATE TASK SUCCESSFULL!'\n", LINE ,

printf("[%d][%s][%s]G2D CMD CREATE TASK failure!\n", LINE ,
_ FILE ,  FUNCTION );
goto FREE_SRC;
}
printf("[%d][%s][%s]G2D_CMD CREATE_ TASK SUCCESSFULL!'\n", LINE« ,

3.3.3 G2D CMD TASK APPLY

e PROTOTYPE
(int ioctl(int fd, int cmd, void *arg) )
¢ ARGUMENTS
cmd G2D_CMD_TASK_APPLY
arg[0] task id(FG2D CMD CREATE TASK&<3X13)
arg[1] argiEmmixer paratsft, HMAERIEIMEEAET
¢ RETURN
(Fon: o, &l &= )

% ioctl an LRV ER B HITHE A IEZRIEE(HE(F.

BEEFE arg[l] # 8 mixer para, %2 G2D CMD CREATE TASK Z[5iR[EIHY
mixer para HHEZ @I S I —1 ioctl &< G2D_CMD_TASK GET PARA 717,
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XERAZFEHENMHNVEERZAEHN G2D CMD CREATE TASK BLIgEHF ML, m
G2D _CMD TASK APPLY 2&7F task id R#ITH.

arg[0] = taskO;

arg[1] = (unsigned long)test info.info;

if(ioctl(g2d fd, G2D CMD TASK APPLY, (arg)) < 0) {
printf("[%d][%s][%s]1G2D CMD TASK APPLY failure!\n", LINE ,

~ FILE , FUNCTION );

goto FREE_SRC;

}

printf("[%d][%s][%s]1G2D CMD TASK APPLY SUCCESSFULL!\n", LINE ,

_ FILE ,  FUNCTION_ );

arg[0] = taskl;
arg[1l] = (unsigned long)test info2.info;
if(ioctl(g2d fd, G2D CMD TASK APPLY, (arg)) < 0) {

printf("[%d][%s][%s]1G2D CMD TASK APPLY failure!\n", LINE ,
_ FILE_, _ FUNCTION_ );
goto FREE_SRC;
}
printf("[%d][%s][%s]G2D_CMD TASK APPLY SUCCESSFULL!\n", _ LINE_ ,

_ FILE_, _ FUNCTION );

3.3.4 G2D CMD TASK DESTROY

e PROTOTYPE

(int ioctl(int fd, int cmd, void *arg) )

¢ ARGUMENTS

cmd G2D. CMD_TASK DESTROY
arg[0] task id
¢ RETURN
(R 0, XK &K= )

% ioctl spLHIERRIEBIETE task id AYHEAMIESEHI,

arg[0] = taskO;;
if(ioctl(g2d fd, G2D CMD TASK DESTROY, (arg)) < 0) {

printf("[%d][%s][%s]G2D _CMD TASK DESTROY failure!\n", LINE ,
__ FILE_, _ FUNCTION_ );
goto FREE_SRC;
}
printf("[%d][%s][%s]G2D _CMD TASK DESTROY SUCCESSFULL!'\n",  LINE ,
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arg[0] = taskl;;
if(ioctl(g2d fd, G2D_CMD TASK DESTROY, (arg)) < 0) {

_ FILE_, _ FUNCTION );

printf("[%d][%s][%s]G2D_CMD TASK DESTROY failure!\n", _ LINE_,
__ FILE_, _ FUNCTION_ );
goto FREE SRC;
}
printf("[%d][%s][%s]1G2D CMD TASK DESTROY SUCCESSFULL!'\n", LINE |,

3.3.5 G2D CMD TASK GET PARA

¢ PROTOTYPE
(int ioctl(int fd, int cmd, void *arg) )
¢ ARGUMENTS
cnd G2D_CMD_TASK_DESTROY
arg[0] task id
arg[1] femmixer parafgst, ZmAYIEREHAIEE .
¢ RETURN
(Fn: o, %l &K= )

% ioctl s HIEAEIREVEE task id AY mixer para,

AR RBITRIER NBVIEH FRTERNAFE BB FIX A Z MBS,

WRAFRE © BseEREROERAE. RE—TNF
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% B W

4.1 HIla]

4.1.1 XJFFiRlA

e mixer E 4byte X475,
e rotate HHE 8byte X475, WAERBEEXK, KEXOHNIAZBWMANENS, UKL pitch
Ko

4.1.2 HWERINER

yuv 881, MEEAERY, W —=EE yuv420, HEHMERFERNER, BRARXEO,

4.1.3 HHEEE

G2D EHRIR PR TEES T 1 pixel
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g MXHEER: WE

E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

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

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

(ot

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

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

REFNA

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

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

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