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@B AVEATTEN IREhSC A
T509 Linux-4.9 g2d driver.c
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G2D B FESLHEGREZ/BIERABAETEER, UKERESRINGE (B alpha.

colorkey. rotate. mirror. rop. maskblt) FEERINEE,

2.1 RIRIEENTE
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/Y8

e Any format convert funetion;"R/B swap

e 1 channel scaling pipelines for scaling up/down

e Programmalbe Source image size up to 2048*2048 pixels

¢ 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

e Clipping support

e Straight line/Rectangle/Point
e Block fill

o Rotate and mirror

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

¢ ROP

e BitBlt
e StretchBlt
¢ MaskBlt

e Colorkey support

e Source colorkey
e Destination colorkey
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e Alpha blending support

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

2.1.1 5EF21EZE (fill color rectgngle)

IRFE B X ThAE BT LASC IS SR K # (T HUT R B EIHT, W TEmMIERT 0xFFO080FF
B9 ARGB {8, ZIhREE A LB IR EMIERKEANENMBRMESZ, RNt LUETIRE flag K
R—MIERE &M BT alpha iE5,

|

2-1: fill rectangle

2.1.2 hmEtEME% (rotate and mirror)

REEGTESLMIA T Horizontal. Vertical. Rotate180°. Mirrord5°. Rotate90°.
Mirror135°. Rotate270° 3 7 #igfE,
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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
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Tx B M

msch

destimenioe codior ke

2-4: alpha blending 2

2.1.4 colorkey

[ image ZiB)AI LU colorkey HR:

o KEEF destination MRS T source, destination F match #p5 (BEEAEIS
), MERFEL, BRA source 5 destination f#f alpha blending G EE.

e AEH source MLLERK ST destination, N source F match 290 CROERAESS
), MREFRBEL, HIEER destination 5 sourcefifl alpha blending /S8 ERE,

Ny 4 e
S

msch

destimaiimeclor ke

2-5: colorkey

2.1.5 48R (Stretchblt)

Stretchblt TEZ source &I destination B size HITHEN, HERARS destination
alpha blending. colorkey FiZB N EHZEZREEENEIBR, WEOT 1.0 kA LFERT
LUiedeMge—ic A, B2 2.0 &G, FBRAeEA ] LR R1E,
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StretchBlt

Destination

2-6: scale and alpha blending

2.1.6 ZiTitHH2{E (rop2)

HiTEESMNERXKIEN R EFEEN BIRRAS SRRV ERG R,

2.1.7 =75t M2{E (maskblt rop3)

STFEGEEF R R T ERSHAMR, RITELENE=MER: FEGEGR, BTEG
BER, BRIGE (RIREGER)s W TEFIR, MELEETS5)2 src ptn mask dsto
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2-7: mask

2.2 HXRRKEBNE
2.2.1 BHAME

& 241 BHAIETIR

A& 5EA
G2D 2D Ef/ s

2.2.2 BEARIE

& 2-2: MEARIEBETIR

AiE WiRe

Fill Rectangle XY EIRKIFHHITIE NENEBEIETE

Rotate And mirror XY EMGIHI TR IR R IRIE

Alpha Blending SR EGIRRTEN L FIHITaERE
Colorkey ERTEGRSINESHER, SR EMIFHFSIE
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2.3 BERECENTER

2.3.1 Device Tree E2& B

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

2.3.2 kernel menuconfig B2& %A

E@m<$1TH#H AN longan fRB R, #17./build.sh menuconfig # N EF RE, 31 F linux4.9,
B EREFEN:

[Device Drivers->Character devices->sunxi g2d driver ]

.config - Linux/arm64 4.9.191 Kernel Configuration
> Device Drivers > Character d es
§\dewice
Arrow keys navigaté the menu. <Enter> selects submenus ---> (or empty submenus ----).
Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes, <M> modularizes
features. Press <Esc><Esc® to exit, |<?> forgHelp, </> for Search. Legend: [*] built-in [ ]
excluded <M>/module < > module capable

A
AT S
<*> cunxi system info driver
[1] unxi QA test

[#] sunxi smc imterfaces

<*» dump reg driver for sunxi platform
<E> ump reg misc driver
< % sunxi timer test drdver
< > Jransform Driver«Support(sunxi)
< » allwinnertech DE-Interlace driver
1 unxi g2d mixer module (MNEW)
1 unxi g2d rotate module (NEW)
> external audio asp support multiple input and output

[
[
<

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

2-8: menuconfig 4.9

FF linux5.4, EAREEEREFN:

[Device Drivers->sunxi g2d driver )

WA © BSEERERHERAE. RE—TF 8
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confin _ 1 inuv/armg4 5.4.61 Kernel Configuration
= Device Drivers

D s
eys navigate the menu. <Enter> selects submenus ---> (or empty submenus - 2 ghlighted 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

Network device support ----
[ 1 open-channel ssp target support ----

Input device support --->

Character devices ---»
[ 1 Trust the bootloader to initialize Linux's CRNG
<*> dump reg driver for sunxi platform

[1 sunxi g2d mixer module
[*] sunxi g2d rotate module
[ 1 sunxi sync fence implement for rotate jobs synchronous
TrIWINMer tect DE-INtertace Driver  —---
sunxi system info driver

sunxi QA test
sunxi smc interfaces
12C support ---=
13C support ----
SPL suppart ---=
SPMI support ----
HSL suppart ----
PPS support ----
PTP clock support --->
Pin controllers ---»
CPIO Support --->
pallas's 1-wire support ----
sdaptive Voltage Scaling class support ----
Soard level reset or power off --->
Power supply class support ---=
Hardware Monitoring support
ceneric Thermal sysfs driver ---»
vatchdog Timer Support ----
<onics Silicon Backplane suppert ----
Broadcom 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 Suppert ----
sccessibility support ----
InfiniBand support ----
Feal Time Clock --
OMA Engine suppor
CMABUF options ---=

(3

o i A ) e

* K

S ety ¥

< Exit > < velp = < Save > < Load >

2-9: menuconfig 5:4

2.4 RIS 4E

G2d EehaY R F NAZIE drivers/char/sunxi g2d BRT:

drivers/char/sunxi _g2d/g2d’ rcq
g2d bld.c

g2d bld.h

g2d bsp.h

g2d.c

g2d _driver_i.h
g2d_mixer.c

g2d mixer.h

g2d mixer type.h
g2d ovl u.c

g2d ovl u.h
g2d_ovl v.c

g2d ovl v.h

g2d rcq.c

g2d rcqg.h
g2d_rotate.c
g2d_rotate.h

g2d rotate type.h
g2d scal.c

g2d scal.h
g2d_top.c

g2d top.h

g2d _top type.h

TTTTTTTITTTITTITITTITITTITTTT
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F— g2d wb.c

F— g2d_wb.h
L Makefile

e g2d.c: 4 G2D WEHTNEX 4
e g2d xxxx.C: ¥ TIHXINAERISSILALIE

2.5 IXGHIEZET TR

HAESRIN T EFR:

User Space
€]

E 2-10: G2D HAEBHELRE

WA © BSEERERHERAE. RE—TF 10
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3.1 XREBEHRIEE

3.1.1 g2d blt flags

o R

g2d blt flags BT ##iA— bitblt A stretchblt # flag BIEESE

e 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

=1 0x00000000,
= 0x00000001,
= Ox00000002;
= 0x00000004,
= 0x00000008,
= 0x00000010,

G2D_BLT_FLIP HORIZONTAL =:0x00000020,

G2D BLT FLIP VERTICAL | = 0x00000040,
G2D BLT ROTATEQO = 0x00000080,
G2D BLT ROTATE180 = 0x00000100,
G2D BLT ROTATE270 = 0x00000200,
G2D BLT MIRROR45 = 0x00000400,
G2D BLT MIRROR135 = _Ox00000800,

}g2d blt flags;

o AYCIUEA

G2D BLT NONE - 4hEN

G2D BLT PIXEL ALPHA - =alphatf&

G2D BLT PLANE ALPHA - MEalphatF&

G2D BLT MULTI ALPHA - B&alphati

G2D BLT SRC COLORKEY - iRcolorkeytTs

G2D BLT DST COLORKEY - Bitrcolorkeytrd

G2D BLT FLIP HORIZONTAL - 7/KFEB%%

G2D BLT FLIP VERTICAL - EHE

G2D BLT ROTATEQO - BTEThERE90E

G2D BLT ROTATE180 - WEYEHERE 180

G2D BLT ROTATE270 - RIEHER270E

G2D_BLT MIRROR45 - BR45E

G2D BLT MIRROR135 - $RIR135E

WRAFRE © BseEREROERAE. RE—TNF
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3.1.2 g2d fillrect flags

o 1EF
g2d_fillrect flags AF#ER—1 fillrect BI4EER

e 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 FXZILFR

G2D_FIL NONE - 4iiE%

G2D FIL PIXEL ALPHA - HEZHXIEMBiFisalpha

G2D_FIL PLANE ALPHA - HEZHXiEMBirfEalpha

G2D_FIL MULTI_ALPHA - HEZxXiZMalphafE*mEalphafE/5B4lBisffalpha

3.1.3 g2d data fmt(version1.0)

o {EF

g2d data fmt BFH#EREEER

o« EX

1.0 AT EBRAE T

typedef enum {

G2D_FMT_ARGB_AYUV8888 (6x0) ,
G2D_FMT BGRA VUYA8888 (ox1),
G2D FMT ABGR AVUY8888 (0x2),
G2D FMT RGBA YUVA8888 (0x3),
G2D_FMT XRGB8888 (0x4),
G2D_FMT BGRX8888 (0x5),
G2D_FMT XBGR8888 (0x6),
G2D_FMT RGBX8888 (0x7),
G2D FMT ARGB4444 (0x8),
G2D FMT ABGR4444 (0x9),
G2D_FMT RGBA4444 (0xA),
G2D_FMT BGRA4444 (0xB),

IR © HiB2EREROBIRAR. RE—INF
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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

// REREA BB
G2D_FMT_PYUV422
G2D_FMT_PYUV420
G2D_FMT PYUV411

[/ RBERANA ZHIET
G2D_FMT 8BPP_PALETTE
G2D_FMT 4BPP_PALETTE
G2D_FMT 2BPP_PALETTE
G2D_FMT 1BPP_PALETTE

= (oxC),
= (6xD),
= (OxE),
= (OxF),
= (0x10),
= (0x11),
= (0x12),
= (0x13),
= (0x14),
= (0x15),
= (0x16),
= (0x17),
= (0x18),
= (0x19),

= (0x1A),

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

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

G2D_FMT PYUV420UVC MB16 =
G2D_FMT PYUV411UVC MB16 =
G2D_FMT PYUV422UVC MB32 =
G2D_FMT_PYUV420UVC MB32 =
G2D_FMT_PYUV411UVC MB32 =
G2D_FMT PYUV4220VC MB64 =
G2D_FMT PYUV420UVC MB64 =
G2D_FMT PYUV411UVC MB64 =
G2D_FMT PYUV422UVC MB128=
G2D_FMT_PYUV420UVC_MB128=
G2D_FMT_PYUV411UVC_MB128=

G2D_FMT PYUV422UVC MB16 = (0x21),

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

}g2d data fmt;

o BXZILFR

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
G2D_FMT ABGR4444
G2D_FMT RGBA4444
G2D FMT ARGB1555
G2D FMT BGRA1555
G2D_FMT ABGR1555
G2D_FMT RGBA1555

: 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,alpha il BEhETEHOXFF
: 24bit,BGR&Z8bit,alphalufffii B EntEFENOXFF
: 24bit,BGR&8bit,alphaliS{ii BEntEFENOXFF
: 24bit,RGB&8bit,alpha{f{i B &NtEFEOXFF

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

IR © HiB2EREROBIRAR. RE—INF
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19

20 | G2D_FMT RGB565 : R(5bit)G(6bit)B(5bit)
21| G2D_FMT_BGR565 : B(5bit)G(6bit)R(5bit)
22

23| G2D_FMT_IYUV422 : Interleaved YUV422

24

25| G2D_FMT 8BPP_MONO : 8bit per pixel mono

26 | G2D_FMT_4BPP_MONO : 4bit per pixel mono

27| G2D_FMT_2BPP_MONO : 2bit per pixel mono

28| G2D_FMT 1BPP_MONO : 1lbit per pixel mono

29

30| G2D_FMT PYUV422UVC : Planar UV combined only
31| G2D_FMT PYUV420UVC : Planar UV combined only
32| G2D_FMT PYUV411UVC : Planar UV combined only
33

34 | G2D_FMT_PYUV422 : Planar YUV422

: Planar YUV420
: Planar YUv4ll

35| G2D_FMT_PYUV420
36 | G2D_FMT_PYUV411

8bit per pixel palette only for input
4bit per pixel palette only for input
2bit per pixel palette only for input
lbit per pixel palette only for input

3
38 | G2D_FMT 8BPP_PALETTE:
39 | G2D_FMT 4BPP_PALETTE:
40 | G2D_FMT 2BPP_PALETTE:
41| G2D_FMT 1BPP_PALETTE:

16x16 tile base planar uv combined only fef input
16x16 tile base planar uv combined only for‘input
16x16 tile base planar uv combinedionly for _dnput
16x16 tile base planar uv combined only for input
16x16_tile base planar uvicombined only for input
16x16 tile base planariuv combined only for input
16x16 tile base _planar/ uv combined only for input
50 | G2D_FMT_PYUV420UVC4MB64: 16x16°tile base planar uv combined only for input
51| G2D_FMT_PYUV411UVC MB64: 16x16 tile base planar uv combined only for input
52| G2D_FMT PYUV422UVC MB128: 16x16 tile base planar uv combined only for input
53| G2D_FMT PYUV42QUVC MB128: 16x16 tile base planar uv combined only for input
54| G2D_FMT PYUV411UVC MB128: 16x16 tile base planar uv combined only for input

43| G2D_FMT_PYUV422UVC_MB16:
44 | G2D_FMT_PYUV420UVC_MB16:
45| G2D_FMT PYUV411UVC MB16:
46 | G2D_FMT PYUV422UVC MB32:
47| G2D_FMT PYUV420UVC MB32:
48 | G2D_FMT_PYUV411UVC_MB32:
49 | G2D_FMT_PYUV422UVC_MB64:

3.1.4 g2d pixel seq(version 1.0)

o {EF

g2d pixel seq BFHERGEFT

o EX

1| typedef enum {

2 G2D_SEQ_NORMAL = 0x0,
3 G2D SEQ VYUY = 0x1,
4 G2D SEQ_YVYU = 0x2,
5 G2D_SEQ_VUVU = 0x3,
6 G2D SEQ P10 = 0x4,
7 G2D SEQ P01 = 0x5,
8 G2D_SEQ P3210 = 0x6,
9 G2D_SEQ P0123 = 0x7,
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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 = OXxF,
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 FXZILFR

G2D SEQ NORMAL : Normal sequence

//for interleaved yuv422
G2D SEQ VYuy : pixel OTEfE16fi
G2D_SEQ YVYU : pixel 17E{E161i

// for uv_combined yuv420
G2D_SEQ VUvU : Planar VU combined only

// for 16bpp rgb
G2D SEQ P10 ipixel O7EE1o61u
G2D SEQ Po1l : pixel 17Eff161u

// planar format @¥/8bpp rgb
G2D SEQ P3210 : pixel OTEfR8fI
G2D_SEQ P0123 : pixel 37E{E8{i

// 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 0,1,243

// 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

// 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
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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 FF
g2d blt flags h FX =Tt ErL

o« EX

typedef enum {
G2D_BLT NONE 0 = 0x6,
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 ROTH =  0x00001000,
G20 ROT V. =  0x00002000,
G2D SM DTLR 1 = 0x10000000,

} g2d blt flags h;

o FXZILFR

G2D BLT NONE BANTRIRIE

/ /1 ERSYBERERNERS | 0RXNEFRIETBIMERXE, (WRENYIZRER, ZBEeNERE)
G2D_BLT BLACK  BLACKNESS

G2D_BLT NOTMERGEPEN dst = ~(dst+src)
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G2D_BLT_MASKNOTPEN dst =~src&dst
G2D BLT NOTCOPYPEN dst =~src
G2D_BLT MASKPENNOT dst =src&~dst

//EEFRER KIS BEUR

G2D_BLT_NOT dst =~dst
G2D_BLT_XORPEN dst =src”dst

G2D BLT NOTMASKPEN dst =~(src&dst)
G2D_BLT MASKPEN dst =src&dst

G2D BLT NOTXORPEN  dst =~(src”dst)
G2D_BLT_NOP dst =dst
G2D_BLT_MERGENOTPEN dst =~src+dst
G2D BLT COPEPEN dst =src

G2D_BLT MERGEPENNOT dst =src+~dst
G2D_BLT_MERGEPEN dst =src+dst
//ERSYIEREIRFERS| 16 XGRS B e X (N FREVERERRR, X EENaE)
G2D_BLT WHITE  WHITENESS

3.1.6 g2d image(version 1.0)

o EF
g2d_image FiF##iA image BIEER

o« EX

typedef struct 4

_u32 addr[3];
~u32 w;
u32 h;

agdfdataifmt format;
g2d pixel seqg pixel seq;
}g2d_image;

o FXGILFR

addr[3]: Ef&mifvEMIE, FFUV combined, addr[0,1]E%, planar#fladdr[0,1, 2]E%, Hfttaddr[0]

a3
Wi BRI
h: EGmir =
format: Elfgkmibufferty&EE=N, 1¥Mg2d data fmt

pixel seq: Elfmibufferf{&EFS, ¥MWg2d pixel seq

3.1.7 g2d image enh

o R

WRINFE © HRB2ERRRNERAR. RE—IF
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g2d_image enh TEWAEFMES. FHitbit. F5M Clip &8, BEENTESE.

e EX
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;
g2d_alpha mode enh mode;

} 92d_image_enh;

o FX5ILFR

5 EF3

format : B

laddr =) R ezl
haddr 1 ECYAE ik
width : E%E(in pixel)
height : EEE (in pixel)
pitch : Bufferfypitch
clip rect : ROIFEF

gamut : B

bpremul HIP =Sy b

alpha : [@alphaf@

mode : lalphat®ig &

3.1.8 g2d fmt enh

o EFB
g2d fmt enh FF#ER G2D EIRTHFIEHR

e EX

typedef enum{
G2D_FORMAT ARGB8888,
G2D_FORMAT ABGR8888,
G2D_FORMAT RGBA8888,
G2D FORMAT BGRA8888,
G2D FORMAT XRGB8888,
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G2D FORMAT XBGR888S,
G2D_FORMAT RGBX8888,
G2D_FORMAT BGRX8888,
G2D_FORMAT RGB88S,
G2D_FORMAT BGR888,

G2D FORMAT RGB565,
G2D_FORMAT BGRS565,
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 RGBA1010102,
G2D_FORMAT BGRA1010102,

/* invailed for UI channel */
G2D_FORMAT IYUV422 VOY1UOY® = 0x20,
G2D_FORMAT IYUV422 Y1VoeYouo,

G2D FORMAT IYUV422 UOY1VoeYo,

G2D FORMAT IYUV422 Y1lueyeve,

G2D_FORMAT YUV422UVC V1U1VeUo,
G2D_FORMAT YUV422UVC U1V1UGVO,
G2D FORMAT YUV422 PLANAR,

G2D_FORMAT YUV420UVC V1U1VOUO = 0x28,
G2D_FORMAT YUV420UVC_U1V1UGVO,

G2D FORMAT YUV420 PLANAR,

G2D_FORMAT /YUV411UVC VIU1VOU® = 0x2c,

G2D_FORMAT_YUV411luvC UL1V1Uevo,
G2D_FORMAT _YUV411l PLANAR,

G2D_FORMAT_Y8 = 0x30,

/* YUV 10bit@foermat */
G2D FORMAT YVU10 P010.=:0%x34,

G2D _FORMAT YVU10 P210 = 0x36,

G2D_FORMAT YVU10 444 = 0x38,
G2D FORMAT YUV10 444 = 0x39,
}g2d fmt_enh;

3.1.9 g2d rop3 cmd flag
o {FH
g2d_rop3 cmd flag BFEX =T MHRIERS

e EX
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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 = 0xBB,
G2D_ROP3 MERGECOPY = 0x(CO,
G2D ROP3 SRCCOPY = 0xCC,
G2D ROP3 SRCPAINT = OxEE,
G2D ROP3 PATCOPY = OxFO,
G2D_ROP3 PATPAINT = OxFB,
G2D ROP3 WHITENESS = OxFF,
}92d rop3 cmd flag;
o AXGA1RA
G2D ROP3 BLACKNESS dst = BLACK
G2D ROP3 NOTSRCERASE dst = (NOT src) AND (NOT dst)
G2D ROP3 NOTSRCCOPY  dst = (NOT src) SRR X IER BN, #E LRI B ARAE U X i
G2D ROP3 SRCERASE dst = src AND (NOT dst )
G2D_ROP3_DSTINVERT dst = (NOT dst)
G2D ROP3 PATINVERT dst = pattern XOR dst DB ERARREBE I (XOR) BAEFPS ER A B AR e
XigERE&H
G2D ROP3 SRCINVERT dst = src XOR dst DEEE R /REM R (XOR ) IRAERPRERA B AR e X R
BaH

G2D_ROP3_SRCAND
G2D _ROP3_MERGEPAINT

G2D_ROP3_MERGECOPY
G2D_ROP3_SRCCOPY
G2D ROP3 SRCPAINT
=gai
G2D_ROP3_PATCOPY
G2D_ROP3_PATPAINT

G2D_ROP3_WHITENESS

dst
dst

a5 EREREEmEEH

dst
dst
dst

dst
dst =

dst =

BESHEEANABEH AREAORIRFN S IZRENERS BB XERANGGEH.
= WHITE

SrcAND dst DEEER SRR B R KB ES H
(NOT src), ORadst @ FEAM/RELBIEL (OR) BRIERHE R AR XIS HIER

(src ‘AND pattern)
src TR X 5 B 1 N B B ARRE L X5
src OR dst DB ERARRENE (OR) RIERT IR BRER XIRE &

pattern
DPSno0 DB ERR/REAVEL (OR) BRIERTIGIRIER KA R FSRIER

3.1.10 g2d bld cmd flag

o {EF

g2d bld cmd flag X BLD &{E&H<

o« EX
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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,

= O0x00000002,
= Ox00000003,

0x00000004,
0x00000005,
0x00000006,
0x00000007,
0x00000008,
0x00000009,
0x0000000a,
0x0000000b,
0x0000000c,

= O0x00010000,
= 0x00020000,

3.1.11 g2d ck

o EFB

g2d _ck EXT colorkey #{EHNEEK

e EX

typedef struct {
int match rule;
__u32 max_color;
__u32 min /color;

}92d_ck;

o FXZRILFA

match rule Zmatch_ruleXfRBY, Color Min=<Color<=Color MaxZ&T i EILACE M
Ymatch_ruleAEEY, Color>Color Max or Color <Color MinF R4

ck max_color Color Max
ck min _color Color Min

3.1.12 g2d_alpha mode enh

o EFB

g2d alpha mode enh T X#1T alpha blend #{EfY, %A alpha mode

e EX
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typedef enum{
G2D PIXEL ALPHA,
G2D GLOBAL ALPHA,
G2D MIXER ALPHA,
}g2d_alpha mode enh;

gk wN -

o FXGILFR

M5 R

G2D_PIXEL ALPHA salpha
G2D_GLOBAL_ALPHA Ealpha
G2D _MIXER ALPHA ;E&alpha

B W N -

3.1.13 g2d color gmt
o 1EF
g2d_color gmt EMHITIIRIER, EEREIE T8

o« EX

1| typedef enum{

2 G2D BT601,
3 G2D BT709,
4 G2D_BT2020,
5

}g2d color gmt;

3.1.14 g2d scan order(version 1.0)

o M
g2d scan order EN#{T alpha blend 2{ERT, EERMNEGHAITER

o« EX

1] enum g2d_scan order {

2 G2D SM TDLR = 0x00000000,
3 G2D_SM TDRL = 0x00000001,
4 G2D SM DTLR = 0x00000002,
5 G2D SM DTRL = 0x00000003,
6113
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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 {EF

g2d_blt BF—NEM B blt WIER

O W 0O JO U b WN -

—_

N O U W N

e EX

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

}g2d_blt;

o FRFIEA

flag : 'block transferfrE, i¥0g2d blt flags
src_image : URE&EE, i¥Kig2d image

dst_image : BEFEKESR, i¥g2d_image

dst x 1 BfRER L X

dst vy : BirERELAY

color : colorkeygne

alpha : HEalphafd

3.1.16 g2d fillrect(version 1.0)

o EFB

g2d fillrect AF#R— fill rectangle SHIER

e EX
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g2d_image
g2d_rect
_u32
_u32

}g2d fillrect;

typedef struct {
g2d fillrect flags flag;

dst image;
dst rect;
color;
alpha;

o FXZILEA

flag

dst image
dst rect
color
alpha

: HEFIERANSE, #¥0Wg2d fillrect flags

: BATERES, #ig2d_image

: BRERAER, x/y/wh-ELfax/ELRy/E/E
T EHREE

: Halphaf&

3.1.17 g2d stretchblt(version 1.0)

o {EF

g2d stretchblt FAF##ER—> stretchblt SIS

e EX

typedef struct/ {

g2d blt flags flag;
g2d_image src_image;
g2d rect src_rect;
g2d_image dst image;
g2d_rect dst rect;
_u32 colonr;

u32 alpha;

} gza:stretchblt;

o FXGILFR

flag
src_image
src_rect
dst_image
dst rect
color
alpha

: block transferird, #Mlg2d blt_flags

: REGESR, i¥g2d_image

1 SREFAER, x/y/w/h-EEfAx/ELRy/R/E

: BAfrE®%ES, #ig2d_image

: BAREWER, x/y/w/h-ELfax/ELfy/5/E
: colorkeyHits

: MEalphal&

WA © BSEERERHERAE. RE—TF
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3.1.18 g2d blt h

o {EF

g2d blt h SEIIXT foreground H4ERHEY ROP2 AbIE,

e EX

typedef struct {
g2d blt flags h
g2d_image enh
g2d_image_enh
~u32
~u32
}g92d_blt_h;

flag _h;
src_image h;
dst_image_h;
color;
alpha;

o BXZILFR

flag h 1 bltigtEflaghns, EIRARITS

src_image_h : FEKIER,IGBRNEGSE, ¥ g2d_image @nh
dst_image h : BWRE®ES,JLERHE GBS

color : colorkeyEiea

alpha : qAalphafd

3.1.19 g2d bld(version 1.0)

o {EF

g2d bld LI FIEEIHY BLD #1 colorkey #{E,

o« EX

typedef struct {
g2d bld cmd flag
g2d_image enh
g2d_image_enh
g2d ck
}92d_bld;/* blending

bld cmd;

dst image h;

src_image h;

ck para;
enhance */

o AX 5t
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bld_cmd : blendingMigfEflaghins, HIRARITE
src_image_h : REZES , EERNEGSH
dst_image h : BTERER, BRBRNEGSEH

ck para : colorkey&#k

3.2 HEEEO

3.2.1 1.0 hr7As#EZO
3.2.1.1 G2D _CMD BITBLT
o {EF3: BITBLT B MMER MNERNEE, RENFIBT; FRERABT; BB

f# alpha blending/colorkey /53 D1 2| B 15
o [REY:

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

o fd: G2D &&EXMHIMRTT
e cmd: G2D GMD BITBLT
e arg: arg A'g2d blt 9Kt

e iR[E]:
e 0: ARIN
o Hfth: KK
o Zf:
/* BWIN/Hitimage buffer */
g2d_image image front,scn;
g2d rect src_rect;
g2d blt blit;
~s32 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 = G2D_FMT_RGBA8888;
scn.pixel seq = G2D_SEQ NORMAL;
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18| src_rect.x =0;
19| src_rect.y = 0;
20| src_rect.w = 480;
21| src_rect.h = 272;
22

23| dst_x = 0;
24 | dst y =0;
25

26 | /* ®KEBITBLT flagin&: f=alphaflkFEEE */

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

29| blit.alpha = 0x73;

30
31| /* ®ERimgaefliFErect */

32| blit.src_image.addr[0] = image front.addr[O];
33| blit.src_image.w image front.w;

34| blit.src_image.h image_ front.h;

35| blit.src_image.format image front.format;

36 | blit.src_image.pixel seq= image front.pixel seq;
37| blit.src_rect.x src_rect.x;

38| blit.src _rect.y = src_rect.y;
39| blit.src_rect.w = src_rect.w;
40 | blit.src rect.h = src_rect.h;

42 | /* &EBRimgaefBirrect */

43 | blit.dst_image.addr[0] scn.addr([0];
44| blit.dst image.w scn.w;

451 blit.dst image.h = scn.h;

46| blit.dst image.format = scn.format;

47| blit.dst image.pixel seg= scn.pixel seq;
48 | blit.dst x = dst_x;

491 blit.dst y = dstay;

50

51| if(ioctl(g2d fd, G2D CMD BITBLT, &b1lit)<@)
521 {

53 printf("G2D CMD BITBLT[ failed!\n");
541}

3.2.1.2 G2D_CMD_FILLRECT

o FA: A—MENBNERBEAKENIER, FBESSIIATE &M B alpha blending
o [REL

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

o fd: G2D EENXHIRIRTT
e cmd: G2D CMD FILLRECT
e arg: arg A g2d_fillrect £5#9{AgH

e IR[A]:
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e 0: ARIN
o Hth: KK
o Hj:

1| /% HiHimage buffer */

2| g2d_image scn;

3| 92d rect dst rect;

41 g2d fillrect fillrect;

5

6 | /* BBFILLRECTIFE: #Ealpha */

7| fillrect.flag = G2D_FIL PLANE ALPHA;
8] fillrect.color = OxFF345678;

9| fillrect.alpha = 0x40;

10

11| /* &EBtrimagefBirrect */

12 ] fillrect.dst image.addr[0] = scn.addr[0];
13| fillrect.dst image.w = SCN.w;

14 ] fillrect.dst image.h = scn.h;

15] fillrect.dst image.format = scn.format;

16| fillrect.dst image.pixel seq= scn.pixel seq;
17 ] fillrect.dst rect.x = dst _rect.x;

18] fillrect.dst_rect.y = dst_rect.y;

19 ] fillrect.dst rect.w = dst_rect.w;
20| fillrect.dst rect.h = dst_rect.h;
21
22| if (ioctl(g2d fd, G2D CMD FILLRECT, &fillrect) < 0) {
23 printf("G2D CMD FILLRECHsfailed!\n");
24| }

3.2.1.3 G2D_CMD_STRETCHBLT

o {EM: STRETCHBLT R#MEMMERTEBRNEE, LREKEIBIFA/NGENRIBR,
BREBEIBRANIEEBRNE,; REREI BirK/NEM B alpha blending/colorkey ##
mEBtr

o FE:

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

o B

o fd: G2D EENHIRIRTF
e cmd: G2D CMD STRETCHBLT
e arg: arg A g2d_stretchblt £#{&gH

e IR[A]:

e 0: FXIf

o EHfth:

o Zf:

KW
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/* HitHimage 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.
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;

dst rect.w = 480;

dst rect.h = 272;

/* I&BESTRETCHBLTHRE : i smalphaflfesZ90E */
str.flag = G2D BLT PIXEL ALPHA|G2D BLT ROTATE90;
str.color 0xee8899;

str.alpha 0x73;

/* gERimagefliRE re€d */
str.src_image.addr[0]
str.src_image.addr[1]
str.src_image.w
str.src_image.h
str.src_image.format
str.src_image.pixel seq
str.src_rect.x

image front.addr[0];
image front.addr[1];
imagé front.w;

image front.h;

image front.format;
image front.pixel seq;
src_rect.x;

str.src_rect.y = src_rectyy;
str.src_rect.w = src_rect.w;
str.src_rect.h = src rect.h;

/* i&EBtrimagef1BHrrect */

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");
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3.2.1.4 G2D_CMD PALETTE_TBL

o fEM: PALETTE TAL REHSELMHWZIEERRE NEMH SDRAM, B RBTERIEZEONREE

format B palette RN A ZERFEAXFRT
o Eﬁggz

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

o fd: G2D &&ENHIRIRTF
e cmd: G2D CMD PALETTE TBL
e arg: arg A g2d palette £#9{KIgH

e IR[O]:

o 0: B
o Hfth: KK

o Zf:

unsigned long length;

/* BEIEREA */

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

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

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

printf("G2DCMD_PALETTE TBL fafled!\n");
}

3.2.2 2.0 hgA#z0O

3.2.3 G2D CMD BITBLT H

¢ PROTOTYPE
(int ioctl(int fd, int cmd, void *arg) )
¢ ARGUMENTS

IRIRFE © BHiELERRBRHBRAR. RE—IF 30



OO Ul W N =

NN NNNNNRRR B R B R,
NO U WN R, OWOWONOU BN WNR OO

28

B R R DR R B RWWWWWWWwwWwwwN
OO U WNPFP, OO U R WNR OO

@LWIMIER

XAEER:

cmd G2D_CMD BITBLT H
arg arg’ug2d_blt h&EMiksst
¢ RETURNS

BIh: 0, K. £WS
¢ DESCRIPTION

S RRENGER. BRERE, KU foreground H48HEY ROP2 b,

e DEMO

/* TEEEThEE */

blit.flag h = G2D ROT 90;

blit.src_image h.addr[0] = saddr[0];
blit.src image h.format = G2D FORMAT ARGB8888;
blit.src_image h.mode = G2D GLOBAL_ ALPHA;

blit.src image h.clip rect.x = 0;
blit.src_image h.clip rect.y = 0;
blit.src_image h.clip rect.w = 1920;
blit.src_image h.clip rect.h = 1080;

blit.src_image_h.width = 1920;

blit.src_image h.height = 1080;

blit.src_image h.alpha = 0xff;
blit.dst image h.addr[0] = daddr[0];
blit.dst image h.format = G2D_FORMAT ARGB8888;
blit.dst_image h.mode = G2D GLOBAL_ALPHA;
blit.dst image h.clip rect.x = 0;

blit.dst image h.clip rect.y = 0;
blit.dst image h.clipsrect.w = 1920;
blit.dst image h.cldp rect.h =,1080;

blit.dst image h.alpha = 0xff;
blit.dst_image h.width = 1920;
blit.dst_image /h.height = 1080;

if(ioctl(g2d fd, G2D CMD BITBLT H , (unsigned long) (&blit)) < 0)
{
printf("[%d][%s][%s]G2D CMD BITBLF H failure!\n",
_ LINE_, FILE., FUNCTION );
return,-1;

}

/* ZERThEE */

blit.flag h = G2D_BLT NONE 0;

blit.src_image h.addr[0] = saddr[0];
blit.src image h.format = G2D FORMAT ARGB8888;
blit.src_image h.mode = G2D GLOBAL_ ALPHA;
blit.src _image h.clip rect.x = 0;
blit.src_image h.clip_rect.y = 0;
blit.src_image h.clip rect.w = 1280;
blit.src _image h.clip rect.h = 800;
blit.src_image h.width = 1280;

blit.src_image h.height = 800;

blit.src_image h.alpha = 0Oxff;
blit.dst_image h.addr[0] = daddr[0O];
blit.dst image h.format = G2D_FORMAT ARGB8888;
blit.dst image h.mode = G2D GLOBAL ALPHA;
blit.dst image h.clip rect.x = 0;
blit.dst image h.clip rect.y = 0;
blit.dst image h.clip rect.w = 1920;
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blit.dst image h.clip rect.h = 1080;
blit.dst image h.alpha = 0Oxff;
blit.dst image h.width = 1920;
blit.dst_image_h.height = 1080;

if(ioctl(g2d fd, G2D CMD BITBLT H , (unsigned long) (&b1lit)) < 0)
{
printf("[%d][%s][%s]G2D CMD BITBLT H failure!\n",
_ LINE_, FILE , FUNCTION );
return -1;

}

/* BT */

blit.flag h = G2D BLT NONE 0;

blit.src_image h.addr[0] = saddr[0];
blit.src_image h.format = G2D_FORMAT ARGB8888;
blit.src _image h.mode = G2D GLOBAL ALPHA;
blit.src_image h.clip rect.x = 0;
blit.src_image h.clip rect.y
blit.src_image h.clip rect.w = 1280;
blit.src_image_h.clip_rect.h = 800;
blit.src_image h.width = 1280;
blit.src_image h.height = 800;
blit.src_image h.alpha = Oxff;
blit.dst image h.addr[0] = daddr[0O];
blit.dst_image_h.format = G2D_FORMAT_YUV420UVC_V1U1V0UO;
blit.dst image h.mode = G2D GLOBAL ALPHA;
blit.dst image h.clip rect.x = 0;
blit.dst image h.clip rect.y =0;
blit.dst image h.clip rect.w = 1280;
blit.dst image h.clipirect.h = 800;

blit.dst_image h.alpha = 0xff;

blit.dst_image h.width = 1280;

blit.dst image h.height = 800;

1}
(o]

if(ioctl(g2d fd, G2D CMD BITBLT H ,(unsigned long) (&blit)) < 0)
{
printf (" [%d][%s][%s]G2D_CMD BITBLT H failure!\n",
_LINE_, _ FILE , FUNCTION_ );
return -1;

}

3.2.4 G2D CMD BLD H

e PROTOTYPE
(int ioctl(int fd, int cmd, void *arg) )
e ARGUMENTS

cmd G2D_CMD_BLD_H

arg arg}g2d bldétaikigst
e RETURNS

i 0, KK XK=
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¢ DESCRIPTION
SSIARIEEIRY BLD(porter-duff) 1&E

¢ DEMO

blend.bld cmd = G2D BLD COPY;

blend.src_image h.mode = G2D_GLOBAL ALPHA;
blend.src_image_h.format = G2D_FORMAT_ARGB8888;
blend.src _image h.alpha = 128;

blend.src image h.clip rect.x = 0;
blend.src_image h.clip rect.y = 0;
blend.src image h.clip rect.w = 1280;
blend.src_image h.clip_rect.h = 800;

blend.src _image h.width = 1280;

blend.src_image h.height = 800;
blend.dst image h.mode = G2D GLOBAL ALPHA;
blend.dst image h.format = G2D FORMAT ARGB8888;
blend.dst image h.alpha = 128;

blend.dst _image h.clip rect.x = 0;
blend.dst image h.clip rect.y = 0;
blend.dst image h.clip rect.w = 1280;
blend.dst image h.clip rect.h = 800;

blend.dst image h.width = 1280;
blend.dst image h.height = 800;

if(ioctl(g2d_fd, G2D_CMD BLD H , (unsigned long) (&blend))s< 0)
{
printf("[%d][%s][%s]1G2D_CMPEBLD Hfailure!\n",

_ LINE , FIKE , FUNCTION );

return -1;

3.2.5 G2D CMD MASK H

¢ PROTOTYPE

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

¢ ARGUMENTS

cmd G2D_CMD_MASK_H
arg arg}g2d_maskblt&E#g{kigst

e RETURNS
BIh: 0, K. £Ws
e DESCRIPTION

IRIEEIREM SE MR IEEDXT src. pattern A dst #H1TIR(E, HIFERREFE dst .

e DEMO
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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
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;

1}
(o]

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;
mask.mask image h.clip rect.x = 0;

mask.mask_image h.clip rect.y = 0;
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;
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 = 8003
mask.ptn_image_h.mode =¢G2D_GLOBAL_ALPHA;
mask.src_image h.alpha = Oxff;
mask.mask image h.alpha = Oxff;
mask.ptn image hialpha = 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;

{

return -1;

}

\

if(ioctl(int fd, G2D_CMD MASK H , (ufisigned long) (&mask)) < 0)

printf (" [%d] [%s][%51G2DMEMDIMASK H failure!\n", LINE , FILE , FUNCTION );

3.3 HEAERE

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;
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g2d_image enh mask image h;
g2d ck ck para;

};

typedef enum {
OP FILLRECT = 0Ox1,
0P BITBLT = 0x2,
OP_BLEND = 0x4,
OP_MASK = 0x8,
OP_SPLIT MEM = 0x10,
} 92d operation flag;

struct mixer para & RCQ HBHZOEME, AIUEERTE—THRE, HERRAIRR
#EIARNEEER, struct mixer para fZFIRsHEOSHEN—NEE, B 2 FiR:

i LAfRE] ARt IRE O 5Ea EEmE EEOMNINEE, REMRIGEFXINAIA G g2d operation flag

.

3.3.1 G2D CMD MIXER TASK

¢ PROTOTYPE

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

¢ ARGUMENTS

cmd: G2D_CMD_MIXER TASK
arg[o]: BEXMH AT argis@Emixer parafgst, #HAIBAIETREEAIEH
arg[1]: BHEERIBNMNKE, KTFETFL
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e RETURN

(A 0, = &l=

)

RAREHNER, MBERY mixer para A, HBFAANELHRE, FELENERSNE
MAREERRE, FREFNEGEREAFEENGE.

TEHESHLES R 16 mixnfl, Hd 4 M rgb 84K, 6 E Y8 HIE4EM, 6 ME nvl2

ERER

#define NV12_IMAGE NAME ".

192, 154, 108, 321,

struct test info t

{
struct mixer para
}i
Int main()
{

test info.info[0].flag h
test info.info[0O].
test info.info[0].
test info.info[0].
test _info.info[0].
test info.info[0].
test_info.info[O].
test info.info[0O].
test info.info[0].
test info.info[0].
test info.info[0]
test info.info[0]
test_info.info[0]
test info.info[0]
test info.info[0]

test info.info[0]
test info.info[0]
test info.info[0]
test info.info[0]
test info.info[0]
test info.info[0]
test _info.info[0]
test_info.info[0]
test info.info[0]

#define RGB_IMAGE_NAME "../../pic/c1080_good.rgb"
#define Y8 IMAGE NAME "../../pic/en dmabuf bike 1280x720 220 Y8.bin"

./../pic/bike_1280x720_ 220.bin"

#define FRAME TO BE PROCESS 16
/*4 rgb convert 6 Y8 convert 6 yuv420 convert*/
unsigned int out width[FRAME TO BE PROCESS] = {

447, 960, 241, 320,

1920, 1439, 1280, 1920, 2048, 720, 800, 480};
unsigned int out height[FRAME TO BE PROCESS] = {108, 87, 70, 217, 213, 640,

840, 240, 1080, 777, 800,
2048, 480, 480, [(240};

info[FRAME TO BE_PROCESS];

= G2D BLT NONE H;

op flag = OP/BITBLT;

src_image h.format = G2D FORMAT RGB88S8;
src_imagesh.width = 1920;

src_imadge h.height = 1080;

srcaimage h.clip rect.x = 0;

src_image h.clip _rect.y = 0;

src_image h.clip rect.w = 1920;
src_image h.clip rect.h = 1080;
src_image h.color = 0xee8899;

.src_image h.mode = G2D PIXEL ALPHA;
.src_image h.alpha = Oxaa;
.src_image h.align[0] = 0;
.src_image h.align[1]
.src_image h.align[2]

0;
0;

.dst_image h.format = G2D_ FORMAT RGB888;
.dst_image h.width = 800;

.dst _image h.height = 480;

.dst _image h.clip rect.x = 0;

.dst _image h.clip rect.y
.dst _image h.clip rect.w = 1920;
.dst_image h.clip _rect.h = 1080;
.dst_image_h.color = Oxee8899;

.dst _image h.mode = G2D PIXEL ALPHA;

0;

1080,
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49 test info.info[0].dst image h.alpha = 255;

50 test info.info[0].dst image h.align[0] = 0;

51 test info.info[0].dst image h.align[1l] = 0;

52 test _info.info[0].dst image h.align[2] = 0;

53| for (i = 0; i < FRAME_TO BE PROCESS; ++i) {

54 memcpy (&test info.info[i], &test info.info[0],

55 sizeof(struct mixer para));

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

57 test info.info[i].dst image h.height = out height[il];

58 test info.info[i].dst image h.clip rect.w = out width[i];

59 test info.info[i].dst image h.clip rect.h = out height[i];

60 if (i < 4) {

61 test info.out size[i] = test info.info[i].dst image h.width *
test info.info[i].dst image h.height * 3;

62 test_info.info[i].src_image h.format = G2D FORMAT_BGR888;

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

64 test info.info[i].src_image h.height = 1080;

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

66 test info.info[i]l.src _image h.clip rect.h = 1080;

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

68 snprintf(test_info.src_image_name[i], 100, "%s",RGB_IMAGE_NAME) ;

69 } else if (i < 10) {

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

71 test info.info[i].src_image h.format = G2DZFORMAT Y8;

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

73 test_info.info[i].src_image h.height, = 720;

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

75 test_info.info[i]l.src_image 'h.clip_rect.h = 720;

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

77 snprintf(test info.src/ image name[i], 100, "%s",Y8 IMAGE NAME);

78 }else {

79 test info.out sizel[d]'= test info.info[i].dst_image_h.width *
test info.info[i].dst image h.height«* 2;

80 test _info.info[1].src image h.format =
G2D FORMAT YUV420UVC U1V1UGVO;

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

82 test_info.infol[i].src_image_h.height = 720;

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

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

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

86 snprintf(test info.src_image name[i], 100, "%s",NV12 IMAGE NAME);

87 }

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

89 test info.info[i].dst image h.fd = test info.dst ion[i].fd data.fd;//rtos-
halFRRIREI A2 RHEA fd, XEFEIEIE, HIRBEF RS

90

91 test info.info[i].dst image h.format = test info.info[i].src image h.
format;

92 ret = ion memory request(&test info.src ion[i], 0, test info.
src_image name[i], test info.in size[i]);

93 test info.info[i].src_image h.fd = test info.src _ion[i].fd data.fd;//rtos-
halFRAVIREI AT RHEA Td, XEFEeEtit, HIRBF RS

94 }

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

96 arg[1] = FRAME_TO BE_PROCESS;

97 if (ioctl(g2d fd, G2D CMD MIXER TASK, (arg)) < 0) {

98 printf("[%d][%s][%s]1G2D CMD MIXER TASK failure!\n", LINE ,

99 _ FILE , _ FUNCTION_ );
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goto FREE_SRC;
h
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; i < FRAME_TO BE PROCESS; ++i) {
if (i < 4) {
snprintf(sufix, 40, "rgh888");
} else if (i < 10)
snprintf(sufix, 40, "y8");
else
snprintf(sufix, 40, "nv12");

snprintf(test info.dst image name[i], 100,
"../../result/frame%d %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[il; "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 %dg4saved\n®, i);

X

}

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 parafstt, HGEHIEFLEEAISEH,
arg[1] FERIBMNMHE, KTETFL

o RETURN
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BIN: task id, AFEHEFL, HERRNAKK

arg 01X AIEHFrismMImixer paraNBSWE .

% ioctl anL AT EUEMAIHLGIESLA, EMREERE, RRESITFRMT,

XM ESMIEIT M req PAFIREUR# TR AN BHE %L dma map 1 dma umap
E, MiEREZR2EH mixer para BNARE, task id BM—H, IERHERMALIELSG, &
—BSEXT id, BIEX id BFRE#H—F1RE, thihgE, $HER, FKENHE] mixer parao

MTEIF, REVERNFEMEBANBMNaHELOHLIELF, KRABIHENREDN task id,
taskO # taskl, mixer para fNfAI#9:EEE G2D CMD MIXER TASK HfF.

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) {
printf("[%d][%s][%s]1G2D CMD CREATE TASK failure!\n", _LINE ,
__FILE ,  FUNCTION );
goto FREE_SRC;
}
printf("[%d][%s][%s]1G2D CMD CREATE TASK SUCCESSFULL!\n", LINE _,
~ FILE , FUNCTION );

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

arg[1] FRAME _TO BE PROCESS2;

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

printf (" [%d][%s][%s]62D, CMD GREATE\ TASK failure!\n",  LINE ,
_AFILE , [FUNCTION 1);
goto FREE SRC;
)
printf("[%d][%s][%s]1G2D_CMD CREATE TASK SUCCESSFULL!\n", LINE ,

_ FILE_, _ FUNCTION );

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(E3G2D_CMD CREATE TASK&<3£18)

arg[1] argiEmmixer parafsft, #AERIEESEAETH
¢ RETURN
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XAEER:

(R 0, &= &l=

)

% ioctl an LRI BHITHE A IERIEE(HEE,

BRFFE arg[l] FH mixer para, # M= G2D CMD CREATE TASK Z/giR[EH
mixer para HEEBEL S I — ioctl <% G2D CMD TASK GET PARA 7 1T,

XEAFTEHEMHBWEEZRERN G2D_CMD CREATE TASK B4 15 7E i il ¥,

G2D CMD TASK APPLY 2&7F task id R#ITMH.

]

arg[0] = taskO;

arg[1l] = (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]G2D CMD TASK APPLY SUCCESSFULL'\n", LINE ,

__FILE_, _ FUNCTION );

OO Ul WN =

_ =
— o ©

arg[0] = taskl;
arg[1l] = (unsigned long)test info2.info;
if(ioctl(g2d fd, G2D CMD TASK APPLY, (arg)) < 0) {
printf("[%d][%s][%s]G2D CMD TASK APPLY failure!\n",  LINE4S,
__FILE , FUNCTION );
goto FREE_SRC;

e e e
N O Ok 0N

}
printf("[%d] [%s][%s]G2D CMD_TASK APPLY SUCCESSFULL!\n*,® | LTNE ,
_ FILE_, _ FUNCTION );

— =
© oo

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

e RETURN

(B 0, KK KKS

% ioctl SpSHITEF R HERIETE task id AYHLALIBSEA,

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

3 printf("[%d][%s][%s]G2D_CMD TASK DESTROY failure!\n", _ LINE

IR © HiB2EREROBIRAR. RE—INF
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MHER: WE

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

__FILE_, _ FUNCTION );
arg[0] = taskl;;
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 ,

_ FILE_, _ FUNCTION );

3.3.5 G2D CMD TASK GET PARA

¢ PROTOTYPE
(int ioctl(int fd, int cmd, void *arg) )
o ARGUMENTS
cnd G2D_CMD_TASK_DESTROY
arg[o] task id
arg[1] fEFImixer_paraigt, ZMMBEMEEAIEH
¢ RETURN
(m: o, KM KKS )

% ioctl s HEARIREUERE task id BY mixer para,

BA B RBITRIES NBVES FRIERBIAE R BFHOX A Z MBS

WA © BSEERERHERAE. RE—TF
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% B W

4.1 HIla]

4.1.1 XJFFiRlA

e mixer & 4byte X377
e rotate HHE 8byte X475, WAERBEEXK, KEXOHNIAZBWMANENS, UKL pitch
K

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 © 2021 HKiEEERHRHDBRATE. 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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