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G2D EREBXIEKIE. RE. BEEFINHHE. BRIIETRENTRER. SEEIE
., BezEiEik. BESM. Colorkey. BREXKEEBIET. R/4&LH. ZoXHRiE. =7
FMHEIEFIETNAE, BAIHEES IP lRAEE X,

2.1 HXARENE

KRB WiER
Rotate/Mirror Xt E R ME R R 1%

Crop/Stitching
Scaler/Down_Sampling

PixelFormat_Conversion
ColorSpace_Conversion
Point/Line

DrawingRect_ColorFilling
ColorKey

Alpha Blending

ROI

RCQ/AHB

EGREE. #iz

BG4/ EG IR FRE, il Y8 §F—17. —5IR
H¥—IK, 2048%2048->1024/1024

&gV, Ebil ARGB888S & NV12
EE=SiaEls% R, tban rgb bt709 % yuv bt601
BR/E%, FE—EEXISERIEEHE

M EGEIMNRESNEHE, SHSHREMRHRTIE, /78
FHRXIFE match X, 7 match Xt £EfERS I
— M EBRNEBE, FARHaEtHXIEHEIE match
X, 3E match KEptREZEH alpha lBE
SERFIKERTUSHA—KER, SRBEGRNGER
EEREHF AT RGB3=(1-a)* RGB1+a*RGB2
ROI RFREMEBXIE (Region of Interest) , BFE A
ROI(x, y, w, h) 3R&TR. EEGLIEME, ROIENE
SYEMGH AV E XIF R, MAEENE G, @
187 ROI, AILAEHXSTERAHBIRE KIE#HTTIRIE, Hla0
e, MIBEFIRERABNER. x RAEFXENA
AR X8R, yRREEXKENE LAy 2
iR, wRNEFXIFENEE (width) h RRERXI
&R (height)

rcq, ahb ARMEHRFTFERNAN, rcq HEEHEE
HEER, BB TAMAIEES, & PRIELN AT E
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2.2 igitiElR
) . . Source Destination . Clock
Version Chip Function . . Pixels/Cycle
Resolution(Max) Resoultion(Max) Frequency
17
V5
A50
R311 Rotate/Mirror
MR133 Crop/Stitching
B300 Scaler/Down_Sampling
V5200 PixelFormat_Conversion
G2D100 V316(SDV) ColorSpace_Conversion
(MixerProcessor- V536(CDR) Alpha Blending 2048x2048 2048x2048 1 300M
AHB) V526(CDR) Point/Line Drawing
A20E Rect_ColorFilling
V4O ColorKey
T3 Rop2
T3A Rop3
T3L
R40
A401 @
Rotate/Mirror
V833(IPC) Crop/Stitching
V831(IPC) Scaler/Down_Sampling
V535(CDR) PixelFormat_Conversion
. V533(CDR) ColorSpace_Conversion Rotate/Mirror: R o Rotate/Mirror:
G2D101r1p0(Mixer- WD Alpha Blending J——— a oom
REQ. Rotate-ARE) QG2101A Point/ki others: 20d8x2 :2048x2048  others:
R128 _Color!
V853 ColorKey
Rop.
616
H313
H700
VMP1002
2-1: design_spec0
WRAFRE © HBEERKRMNBRAR. RE—IRF
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T507

T503

T513

T517
G2D101r1p0 (Rotate- Rotate/Mirror
AHB) A100 Crop/stitching 4096x4096 2048x2048 4 300M

A133

A133P

Y509

MR813

R818

B810

A523

A527

T527

MR527

Al985

H728

2-2: design_specl

E:

1). Crop/Stiching THEEE ML A, MEEBFTESR, BN Crop/Stiching TheEitRH

2). G2D100 A LASEH rotate # mixer — &R 5eh, G2D101rlp0 FHHRRE

3). Pixels/Cycle #0 Clock Frequency s BFit&BIBiCEaE, EBEPrBETRIS 5. cpu 5
XH*.

4). *TFTHANHEDHBR, MMEHE Down Sampling THEE, MARAD P EA K
8176x8176,
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42
2.3 BRI
Version Chip Input Data Format Qutput Data Format
G2D_FMT_ARGB_AYUV8883
GZ2D_FMT_BGRA_VUYABB88
GZ2D_FMT_ABGR_AVUYBB88
GZ2D_FMT_RGBA_YUVABB88
G2D_FMT_XRGB&888
G2D_FMT_BGRX8888
G2D_FMT_XBGR8888
G2D_FMT_ARGB_AYUV8888
GZ2D_FMT_RGBX8888
G2D_FMT_BGRA_VUYABBS8
GZ2D_FMT_ARGB4444
G2D_FMT_ABGR_AVUYB888
G2D_FMT_ABGR4444
G2D_FMT_RGBA_YUVAB8888
G2D_FMT_RGBA4444
G2D_FMT_XRGB8888
G2D_FMT_BGRA4444
G2D_FMT_BGRX8888
G2D_FMT_ARGB1555
G2D_FMT_XBGR8888
G2D_FMT_ABGR1555
G2D_FMT_RGBX8888
T7 G2D_FMT_RGBAS551
G2D_FMT_ARGB4444
V5A50 G2D_FMT_BGRASS51
G2D_FMT_ABGR4444
R311 G2D_FMT_RGB565
MR133 G2D_FMT_BGR565 G2D_FMT_RGBA4S22
- - G2D_FMT_BG R}(@M
B300 G2D_FMT_IYUVA22 N -
G2D_FM 1555
V5V200 G2D_FMT_8BPP_MONO
G M 1555
V316(SDV) GZ2D_FMT_4BPP_MONO T 51
‘ V536(CDR) G2D_FMT_2BPP_MONO
MixerProcessor (G2D100) “FMT_BGRAL551
V526(CDR) G2D_FMT_1BPP_MONO
T_RGB565
AZ20E GZ2D_FMT_PYUV422UVC
G2D_FMT_BGRS565
VAQ GZ2D_FMT_PYUV4A20UNC
G2D_FMT_IYUV422
G2D_FMT_PYUV411
G2D_FMT_8BPP_MONO
il / G2D_FMT_4BPP_MONO
! G2D_FMT_2BPP_MONO
2D ALETTE
G2D_FMT_1BPP_MONO
2D " PALETTE
G2D_FMT_PYUWA422UVC
_2BPP_PALETTE
G2D_FMT_PYUVA20UVC
_FMT_1BPP_PALETTE
G2D_FMT_PYUV411UVC
G2D_FMT_PYUV422UVC_MB16
-3: pixel_format0
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V833(IPC)
V831(IPC)

V535(CDR) V

G2D101r1p0 (Mixer-Rcq)

G2D_FMT_PYUV420UVC_MB16
G2D_FMT_PYUV4TTUVC_MB16
G2D_FMT_PYUV422UVC_MB32
G2D_FMT_PYUVA20UVC_MB32
G2D_FMT_PYUV411UVC_MB32
G2D_FMT_PYUV422UVC_MB64
G2D_FMT_PYUV420UVC_MB64
G2D_FMT_PYUV41TUVC_MB64
G2D_FMT_PYUV422UVC_MB128
G2D_FMT_PYUV420UVC_MB128
G2D_FMT_PYUV41TUVC_MB128

Rotate/Mirror:

& G2D101r1p0 (Rotate-Only)

Others:
G2D_FORMAT_ARGB8888
G2D_FORMAT_ABGR8888
G2D_FORMAT_RGBABB28
G2D_FORMAT_BGRAB8BE8
G2D_FORMAT_XRGB8888
G2D_FORMAT_XBGR8888
G2D_FORMAT RGBX8888
G2D_FORMAT BGRX8888
G2D_FORMAT_RGB888
G2D_FORMAT_BGR888
G2D_FORMAT_RGB565
G2D_FORMAT_BGR565
G2D_FORMAT_ARGB4444
G2D_FORMAT_ABGR4444
G2D_FORMAT RGBA4444
G2D_FORMAT BGRA4444

G2D_FORMAT_ARGB155
G2D_FORMAT_ABG
G2D_FORM
%'uel formatl

/* just for output format */
G2D_FMT_PYUV422
G2D_FMT_PYUV420

G2D_FMT_PYUV4112048x2048

Rotate/Mirror:

& G2D101r1p0 (Rotate-Only)

Others:
G2D_FORMAT_ARGB8888
G2D_FORMAT_ABGR8888
G2D_FORMAT_RGBA8838
G2D_FORMAT_BGRAB888
G2D_FORMAT_XRGB8888
G2D_FORMAT_XBGR8388
G2D_FORMAT RGBX8888
G2D_FORMAT _BGRX8888
G2D_FORMAT_RGBB283
G2D_FORMAT_ BGRSSS
G2D_| FORMAT

GZD_FO GR565

G RGB4444
il _RGBA4444
RMAT_BGRA4444

G2D_FORMAT_ARGB1555
G2D_FORMAT_ABGR1555
G2D_FORMAT_RGBA5551
G2D_FORMAT_BGRA5551

AR © BRELERRMNBERAT. RE—IRF
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V853
V821

/* invailed for Ul channel */

G2D_FORMAT_IYUV422_VOY1UOY0
G2D_FORMAT IYUV422 ¥1VOYOUO
G2D_FORMAT IYUV422 UOY1VOY0
G2D_FORMAT IYUV422 ¥1U0YOVO

G2D_FORMAT_YUV422UVC_V1U1VOUO
G2D_FORMAT_YUV422UVC_U1V1UOVO
G2D_FORMAT_YUV422_PLANAR

G2D_FORMAT_YUVA420UVC_V1U1TVOUO
G2D_FORMAT_YUVA20UVC_U1TV1UOVOD
G2D_FORMAT_YUV420_PLANAR

G2D_FORMAT_YUVA411UVC_V1U1TVOUO
G2D_FORMAT_YUVA4T1UVC_U1TVIUOVOD
G2D_FORMAT_YUV411_PLANAR

G2D_FORMAT_Y8 = 0x30

G2D_FORMAT_ARGEB888
G2D_FORMAT_ABGR8888
G2D_FORMAT_RGBA8888
G2D_FORMAT_BGRAB888
G2D_FORMAT_XRGB8888
G2D_FORMAT_XBGR8888
G2D_FORMAT_RGBX8888
G2D_FORMAT_BGRX8888
G2D_FORMAT_RGBS88
G2D_FORMAT_BGR888
G2D_FORMAT_RGB565
G2D_FORMAT_BGR
G2D_FORM

RA4444
_ARGB1555

VMP100

/* invailed for Ul channel */

G2D_FORMAT_IYUV422_VOY1UOYD
G2D_FORMAT IYUV422 Y1VOYOUD
G2D_FORMAT IYUV422 UOY1VOYD
G2D_FORMAT IYUV422 Y1UOYOVD

G2D_FORMAT_YUV422UVC_V1U1VOUOD
G2D_FORMAT_YUV422UVC_U1V1UOVO
G2D_FORMAT_YUV422_PLANAR

G2D_FORMAT_YUV420UVC_V1U1vOoUD
G2D_FORMAT_YUV420UVC_UTV1UOVD
G2D_FORMAT_YUV420_PLANAR

G2D_FORMAT_YUV4A11UVC_V1U1voUD
G2D_FORMAT_YUV411UVC_UTV1UOVD

G2D_FORMAT_YUV411_PLANAR

G2D_FORMAT_Y8 = 0x30

G2D_FORMAT_ARGBE888
G2D_FORMAT_ABGRE888
G2D_FORMAT_RGBABESE
G2D_FORMAT_BGRABESE
G2D_FORM ATJ@BBSBB

RMAT_BGR888
G2D_FORMAT_RGB565
G2D_FORMAT_BGR565
G2D_FORMAT_ARGB4444
G2D_FORMAT_ABGR4444
G2D_FORMAT_RGBA4444
G2D_FORMAT_BGRA4444
G2D_FORMAT_ARGB1555
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K316 G2D_FORMAT _ABGR1555 G2D_FORMAT_ABGR1555

H618 G2D_FORMAT_RGBAG551 G2D_FORMAT_RGBAS551

T5 G2D_FORMAT _BGRA5551 G2D_FORMAT_BGRAS5551

T507 G2D_FORMAT _ARGB2101010 G2D_FORMAT _ARGB2101010

T503 G2D_FORMAT_ABGR2101010 G2D_FORMAT_ABGR2101010

T513 G2D_FORMAT_RGBA1010102 G2D_FORMAT_RGBA1010102

T517 G2D_FORMAT _BGRA1010102 G2D_FORMAT _BGRA1010102
G2D101r1p0 (Rotate-Only) AT00

A133 /* invailed for Ul channel / /* invailed for Ul channel /

AT33P G20_FORMAT_IYUV422_VOY1UOY0 G20 _FORMAT_iYUV422_VOYT1UOYO

Y509 G2D_FORMAT_IYUV422_YTVOYOUD G2D_FORMAT_IYUV422_ YTVOYOUO

MR813 G2D_FORMAT_IYUV422_U0YTVOY0D G2D_FORMAT_IYUV422_UQYTVOYOD

R818 G20_FORMAT_IYUV422_YTUOYOVO G20 _FORMAT_iYUV422_ YTUOYOVO

B810

A523 G2D_FORMAT YUV422UVC VIUTVOUO G2D_FORMAT YUV422UVC VTUTVOUO

AS27 G20 _FORMAT YUW422UVC UTVIUOVO G20 _FORMAT YUV422UVC UTVTUOVD

T527 G20 _FORMAT_YUV422 PLANAR G20 _FORMAT_YUV422 PLANAR

MR527

Al985 G2D_FORMAT YUV420UVC_VIUTVOUO G2D_FORMAT_YUV420UVC V1UTVOUO

H728 G2D_FORMAT_YUV420UVC_UTVTUOVO G2D_FORMAT_YUV420UVC_UTVIUGVO

G20 _FORMAT_YUV420_PLANAR

G2D_FORMAT_YUV411UVC_VIUTVOUD
G2D_FORMAT_YUV4T1UVC_ UTVIUOVD

G2D_FORMAT_YUV420_PLANAR

GZD_FORMAT_YUVATTUVC_VTUTVOUQ
G2D_FORMAT_YUVATTUVC_UTVIUOVO

G20_FORMAT_YUV4T1_PLANAR G2D_FORMAT_Y(0YA11_PLANAR

GZD_FORMAT_YS = 0x30 G2DdFORMATYS = 0x30
EYUV 0bit format */
GZDgFORMAT YVU10_PO10
G2D_FORMAT ¥VU10 P210
G2D_FORMAT_YVU10_444

/ YUV 10bit format */
G2D_FORMAT YVU10_PO10
G2D_FORMAT YVU10_P2i@
G2D_FORMAT_YVUO. 444

2-6: pixel_format3

2.4 [R&USFAF

2.4.1 HuHEIFTTiR) R

o Rotate/Mirror BN H IR TERIE 4 bytes X375, HATHEETERS,

2.4.2 BEEXMTIRER

e Crop/Stitching, Scaler/Down_Sampling, PixelFormat_Conversion, ColorSpace_Conversion,
Point/Line Drawing, Rect_ColorFilling ThaE, I RGB &N ERE], 1B YUV420 BE
#BEE 2 bytes XI55, YUV422 BEEE 2 bytes X475, YUV411 TEHEE 4 bytes X455,

e Rotate/Mirror I NiHBITEEE 8 bytes X377, a40i EEH E 64 bytes 3155, FHUMRZE yuv
KK, uv plane WEREEMFTEFH ST, b0 YUV420 FEETSEE 16 bytes XI7F,
YUV422 55 16 bytes 357,
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2.4.3 RIMRAESIAE

B/\EEE: BE L, ARGB8833 IRINFEAT 2, RGBS T E AT 3, RGB565 BAFEK
F 4. SEL, YUVAR20 R ERFEKRT 2

RATE: rotate NEEXIFERA 4k WAL, HMBEMNRTIREHENEHE, RRXEEN
2048*2048, WL M EIFEI S, RARILUAE 8k N TEEHE SR HA buffer BREHY
1215,

2.4.4 WtlEET

yuv 1830, MIEFEEY, HiH— 22 yuv420, LBIN 1422 SGRFIFEIRAY 1420, NV16 SHWERHIHE R
B% NV12,

2.5 1RIRINEE

2.5.1 fied& iz (Rotate/Mirror)

TefR SRR EERLIMT Horizontal-Flipg Vertical-Flip. Rotate0°. Rotate90°. Rotatel80°.
Rotate270°. Rotate90°+Horizontal-Flip. Rotate90°+Vertical-Flip 2t 8 #hig(E,

WAFRE © BRiBeERHERNERAE. RE—TMF
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F M| | LL

Rotate0® Rotate30° Rotate180° Rotate270°

Ak |m

H-Flip V-Flip Rotate90°+H-Flip Rotate90°+V-Flip

2-T: rotate

2.5.2 B R/BE %/E F E 7= (Point/Line Drawing/
Rect_ColorFilling)
7 B X T BE BT LA ST BN R R o AT T T OB (B 175, A0 FEIRRIETE T OXFFOO8OFF 9

ARGB &, ZINgEIEr] LB IR EHIERE AN B RNEL, RBA]LLETIRE flag KI—
MiIEFEEL A B AR alpha iIE5.

WAFRE © BRiBeERHERNERAE. RE—TMF
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2-8: fill rectangle

2.5.3 EIR;R& (Alpha Blending)

TREVE R Z B LU alpha blending. Alpha 9379 pixelalphas planéalpha. multi alpha =
e

pixel alpha EAENMEEEFE—1 L alpha {&;
plane alpha M2 ~TEEFAEEHRELRE i globe alpha {&;

multi alpha M&MEETERA alpha ZEEBIEN globe alpha*pixel alpha

A, e i, Fig

-
—c

Ad, Bd, Gl Bl

R= Ra*is = Rul*{256-As)
G = Cis®s -+ G4 250-As)
15 %A + Bil®| 256 As)

2-9: alpha blending 1

2.5.4 a3 (Colorkey)

Colorkey B ARERERITEGSIESNEHE, WEFHREBMITH IR, FEEFHFHNXIEY
match X, £ match XKt FARIN—TEERNEGE,;, FTREFHFNXKEIEIE match X,
3E match XK@ EE B alpha B&. Alpha EHAREHEAFER,

WAFRE © BRiBeERHERNERAE. RE—TMF
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R[E image ZIiala] LU colorkey 3R :

o EH destination # match #5 (BERAEID) , WIEFEL, BRA source 5 desti-
nation & alpha blending B RE,

o HAEH source H match #53 (RLABHAEID) , WikEFHEL, HIZER destination 5
source f# alpha blending [FRIRE.

[

P | E
Dhixtiwtion *
ﬁ Deshinanan
L

msch

destieniom eolior key

2-10: colorkey

2.5.5 48h% (Scaler/Down_Sampling)

M EEZIE source 4ZER destination B9 size #HIT4EIN, H RS destination # alpha blend-
ing. colorkey FizE N HiZEEEGR/EE EI BN, ZFOF 1.0 R4 LA LUGRENER—
feH, B2 2.0 WAL, 4amAijiess el Eet 1k,

StretchBlt

Destination

2-11: scale and alpha blending
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2.5.6 ZitittiiE(F (Rop2)

ZoeHHR(E (Binary Raster Operations) EERAIEHRE MW —MXEMRIESX, FRAR R
NEHITIRE, EZUAMHEER, BERTRNscopldst) > [dst), HPREIRREG (s) « BIrE
% (dst) MERFREFEEREGH,

RN ERREREIREGTHERS BB G PN RUERN SRR HTEMIRIER
ERRANRH, XMMREAIUZRENGRERS. BEIEE. IEEF, BTXRIUSHER
LM RME X

G2D B RIS B o/ MR (EAIXS R IR (IS I T EBIRAS

121ERS aX
G2D_BLT_BLACKNESS dst = blackness
G2D_BLT_NOTMERGEPEN  dst=~(dst + src)
G2D_BLT_MASKNOTPEN dst =~src & dst

G2D_BLT_NOTCOPYPEN dst=~src
G2D_BLT_MASKPENNOT  dst=src & ~dst

G2D_BLT_NOT dst=~dst
G2D_BLT_XORPEN dst ='src © dst
G2DBlF=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 _COPYPEN dst=src
G2D_BLT_MERGEPENNOT dst=src + ~dst
G2D_BLT_MERGEPEN dst=src +dst
G2D_BLT_WHITENESS dst = whiteness

2.5.7 =T HH21E (Rop3)

=oMHRIE (Ternary Raster Operations) =REFAERER = MNEHITIRIEN—MIHE
BRI E=TTHMHRIER, BE R src0] op [srcl] op [src2] -> [dst], EAAEIEFNRE®G (srcoflsrca
)« —NENEBE (s2) , UKRBIREG (dst) REFRIELER

=AMHEFEE R TEERNERAEMLS, FENS MARTAS. BRIEFRINGER.
EXAMEEL VA UK EMREM S FUHNERAERR, ¥R T ERAERIEEN N AR,

—LEE RN =TT MHEFEE!

1L BREEN BIRANREGRRBREZINSHEENILFRES, XMAREENEGRS MY
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Ro
2. BEIRME: EFAE=IPSEEANBE (mask) , BEMLEGEFTESSERE, SIEEHXERN
I,

3. HEREE: MBAE=TSHENEERERS|, SIHABRNIISERR BRI,

TERTRT = ot HRERESIRE, MERIG, MERIT, X7 srco, srcl, src2, dst,
n-@lu-

2-12: maskblt rop3

G2D < HBI = ToI iR (EANSY MR ERD I FEBIRE

121605 BX
G2D_ROP3_BLACKNESS dst=BLACK
G2D_ROP3_NOTSRCERASE dst=(NOT src) AND (NOT dst)
G2D_ROP3_NOTSRCCOPY  dst=(NOT src)
G2D_ROP3_SRCERASE dst=src AND (NOT dst)
G2D_ROP3_DSTINVERT dst=(NOT dst)
G2D_ROP3_PATINVERT dst = pattern XOR dst
G2D_ROP3_SRCINVERT dst = src XOR dst
G2D_ROP3_SRCAND dst =src AND dst
G2D_ROP3_MERGEPAINT dst=(NOT src) OR dst
G2D_ROP3_MERGECOPY dst = (src AND pattern)

G2D_ROP3_SRCCOPY dst=src
G2D_ROP3_SRCPAINT dst=src OR dst
G2D_ROP3_PATCOPY dst = pattern

WAFRE © BRiBeERHERNERAE. RE—TMF
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G2D_ROP3_PATPAINT dst = (~src OR pattern) OR DST
G2D_ROP3_WHITENESS dst=WHITE

R
\,\“"“ﬂe
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H 3. snmEna

3.1 IRTPHELR

G2D HASHESR AN T EFf-

User Space
Q

&

3-1: G2D AABHESRE

3.2 IXEhhRZx

J}

EELXKABSPHIGE g2d RIBUE

bsp/drivers/g2d
kernel/drivers/char/sunxi_g2d

I FD
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G2D BRI B —HBEWE, o532 g2d_legacy M g2d_rcq. EFEBER TEFRIE RE
g2d_legacy TEN T XHFHZAING R, HERFFH g2d_rcq, g2d_rcq %7 g2d_legacy B9#E0,

g2d IR5h
hi s BiEA RIERCE
g2d_legacy WLRIBEE RN T ZRIEN CONFIG_AW_G2D #

MixerProcessor (G2D100) 5% CONFIG_G2D_LEGACY
g2d_rcq  B&fEF MixerProcessor (G2D100) b, CONFIG_AW_G2D,
HEINARIEENS g2d_rcq, E4EE  CONFIG_G2D_RCQ,

EUPZARZ CONFIG_G2D_ROTATE,
CONFIG_G2D_MIXER (Ef#EFF &1k
T I&ITENR)

3.3 Device Tree EgE 5 P8

g2d:22d@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";

I
A EREEENHSE, ARREREAEX.
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& WTFRBRARAE. MA%EL, FEBT G2D100

4.1 hed%Ef$5E1% (Rotate/Mirror)

4.1.1 XESH

typedef struct {
g2d_blt_flags_h flag_h;
g2d_image_enh src_image_h;
g2d_image_enh dst_image_h;
}g2d_blt_h;

typedef enum {
G2D_BLT_NONE_H =0x0, /* single source operation */
[*rop2*/
/* Fill the target rectangular area with the color associated withiindex 0 of the physical color palette.
* For the default physical color palette, this color is black.*/
G2D_BLT_BLACKNESS, /* blackngéss */
G2D_BLT_NOTMERGEPEN, /* dst=~(dst+ src)*/
G2D_BLT_MASKNOTPEN, /* dst = ~src & dst*/
G2D_BLT_NOTCOPYPEN, /* dst =/~src */
G2D_BLT_MASKPENNOT, /* dst = src & ~dst */
G2D_BLT_NOT,| /* dst=~dst */
G2D_BLT_XORPEN, /* dst = src A dst */
G2D_BLT_NOTMASKPEN, /* dst = ~(src & dst) ¥/
G2D_BLT_MASKPEN, /* dst = src & dst */
G2D_BLT_NOTXORPEN, /*dst = ~(sre™dst) */
G2D_BLT_NOP, /*dst=dst™/
G2D_BLT_MERGENOTPEN, /*dst=~src+dst*/
G2D_BLT_COPYPEN, /* dst=src*/
G2D_BLT_MERGEPENNOT, /*dst=src+~dst*/
G2D_BLT_MERGEPEN, /* dst=src+dst*/
G2D_BLT_WHITENESS, /* whiteness */

/* Fill the target rectangular area with the color associated with index 0 of the physical color palette.
* For the default physical color palette, this color is white. */
G2D_BLT_EXTRACT = 0x000000ff,

G2D_ROT_90 =0x00000100,
G2D_ROT_180 =0x00000200,
G2D_ROT_270 = 0x00000300,
G2D_ROT_0 =0x00000400,
G2D_ROT_H =0x00001000,
G2D_ROT_V =0x00002000,
G2D_ROT_90_H =0x00001100,
G2D_ROT_90_V =0x00002100,

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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/* G2D_SM_TDLR_1 = 0x10000000, */
G2D_SM_DTLR_1=0x10000000,

/* G2D_SM_TDRL_1 = 0x20000000, */

/* G2D_SM_DTRL_1 = 0x30000000, */

} g2d_blt_flags_h;

/* image struct */
typedef struct {
int  bbuff; /* determine color_filling or image buffer */
__u32  color; /* color_filling */
g2d_fmt_enh format; /* pixel format*/
__u32  laddr([3]; /* low address for three planes */
__u32  haddr[3]; /* high address for three planes */
u32  width; /* image window width */
__u32 height; /*image window height */
__u32 align[3]; /*image windows alignment, y/u/v planes*/

g2d_rect clip_rect; /* roi */

g2d_size resize; /*image size after down_sampling */

g2d_coor coor; /* top-left corner coordinates placed in the dst_image window
* after src_image has been processed */

g2d_color_gmt gamut; /* color space */

/¥ __u32  gamut;*/
int  bpremul; /*alpha premutiled or not */
_u8 alpha;
g2d_alpha_mode_enh mode; /* alpha mode */
int fd;
__u32use_phy_addr; /* use phy_addr or not™/
enum color_range color_range;

} g2d_image_enh;

4.1.2 {#H demo

*: BRiXFNARIESEEIRINEERERRTRH 8 MAerMRS&

[ g Aargb8888IZT ;. 2 ¥R 7 1920x1080 ) MR B FE %90 */
int ret;

int g2d_fd;

g2d_blt_h blit;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}

memset(&blit, 0, sizeof(g2d_blt_h));

blit.flag_h = G2D_ROT_90;

#ifdef USE_PHY_ADDR
blit.src_image_h.use_phy_addr=1,
blit.src_image_h.laddr[0] = src_image_addr[0];
#elif USE_DMA_BUFFERR_HEAP
blit.src_image_h.use_phy_addr=0;
blit.src_image_h.fd = src_image_fd;

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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#else

#endif

blit.src_image_h.bbuff=1;
blit.src_image_h.mode = G2D_PIXEL_ALPHA;
blit.src_image_h.alpha = 0xff;
blit.src_image_h.format = G2D_FORMAT_ARGB8888;
blit.src_image_h.width = 1920;
blit.src_image_h.height = 1080;
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;

#ifdef USE_PHY_ADDR
blit.dst_image_h.use_phy_addr=1;
blit.dst_image_h.laddr[0] = dst_image_addr[0];
#elif USE_DMA_BUFFERR_HEAP
blit.dst_image_h.use_phy_addr=0;
blit.dst_image_h.fd = dst_image_fd;

#else

#endif

blit.dst_image_h.bbuff=1;
blit.dst_image_h.mode = G2D_PIXEL_ALPHA;
blit.dst_image_h.alpha = 0xff;
blit.dst_image_h.format = G2D_FORMAT_ARGB8888;
blit.dst_image_h.width = 1080;
blit.dst_image_h.height = 1920;
blit.dst_image_h.clip_rect.x = 0;
blit.dst_image_h.clip_recty=0;
blit.dst_image_h.clip_rect.w = 1080;
blit.dst_image_h.clip 4rect.h = 1920;

ret =ioctl(g2d_fd, G2D_CMD_BITBLT _H(unsigned long)(&blit))

4.2 EGEEIFPHE (Crop/Stiching)

A BNEHRRAEEREIMBHEDIRE, B4R, NRERNIRRES rcq B, BINERS
rcq EFTAVEO. LLG2D101r1p0 #%IAHI, 4379 G2D101r1p0 # G2D101r1p0 (Rotate-Only)o &
EHMEEEFTEKREWNIT crop/stiching NEINSNMESEHEFSEMEFRF cpu M AR, FrLATET
FongiE. TEMRBETR T RHIER.

4.2.1 XBEEH

[* HETRIBHEIDEER I T overlay” BXEPHENEI B IHEMNSEIGE, ExMBNEHESRE width, height, clip_rect.x,
clip_rect.y, clip_rect_w, clip_rect.h” B X, AILUE" width* 1" height " B N EGRMIBG P ENEGXIEN
window_size", clip_rect’ EHFROI*/

/* image struct */
typedef struct {
int  bbuff;
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__u32 color;

g2d_fmt_enh format; /* pixel format */

__u32 laddr[3]; /* low address for three planes */

__u32  haddr[3]; /* high address for three planes */

__u32  width; /* image window width */

__u32  height; /*image window height */

__u32 align[3]; /*image windows alignment, y/u/v planes*/

g2d_rect clip_rect; /* roi */

g2d_size resize; /*image size after down_sampling */

g2d_coor coor; /* top-left corner coordinates placed in the dst_image window
* after src_image has been processed */

g2d_color_gmt gamut; /* color space */

/* __u32  gamut;*/
int  bpremul; /*alpha premutiled or not */
__us alpha;
g2d_alpha_mode_enh mode; /* alpha mode */
int fd;
__u32 use_phy_addr; /* use phy_addr or not */
enum color_range color_range;

} g2d_image_enh;

4.2.2 M demo

A ABTEREHEZEESEFEERATEKARBYZIATZRNE, FZiKNEHZN—KKE,
BsnESFEESHRESNNER, WMINRERAERT rog B, ¥HEFNA rcq HHEEMBETIF
RV T HITILRESS) KT IRRES <5 req IEEM\IKTTHET.

4,2.2.1 rcq

[* g Pargb8888IE TN, D HIE}1024x1024 ¥ ElGsrc_image_fdFROIXIHA(0, 0, 512, 512). (0, 512, 512,
512). (512, 0, 512, 512). (512, 5124512, 512)MIKIFFEI TR, HHBIIM512*51253PF=EAIEKRdst_image_fd
41L&

* LU dmabufferheap R7ZEIRAA */

#define FRAME_TO_BE_PROCESS 4

int g2d_fd;

unsigned long arg[2];

struct mixer_para info[FRAME_TO_BE_PROCESS];

int task_id

intret;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

1

memset(&blt, 0, sizeof(g2d_blt_h));

info[0].op_flag = OP_BITBLT;
info[0].flag_h = G2D_BLT_NONE_H;
info[0].src_image_h.use_phy_addr=0;
info[0].src_image_h.fd = src_image_fd;
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info[0].src_image_h.bbuff=1;
info[0].src_image_h.mode = G2D_PIXEL_ALPHA;
info[0].src_image_h.alpha = 0xff;
info[0].src_image_h.format = G2D_FORMAT_ARGB8888;
info[0].src_image_h.width = 1024,
info[0].src_image_h.height = 1024;
info[0].src_image_h.clip_rect.x = 0;
info[0].src_image_h.clip_rect.y = 0;
info[0].src_image_h.clip_rect.w =512,
info[0].src_image_h.clip_rect.h =512;
info[0].dst_image_h.use_phy_addr=0;
info[0].dst_image_h.fd = dst_image_fd[0];
info[0].dst_image_h.bbuff=1;
info[0].dst_image_h.mode = G2D_PIXEL_ALPHA,;
info[0].dst_image_h.alpha = 0xff;
info[0].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[0].dst_image_h.width = 512;
info[0].dst_image_h.height = 512;
info[0].dst_image_h.clip_rect.x =0;
info[0].dst_image_h.clip_rect.y = 0;
info[0].dst_image_h.clip_rect.w =512;
info[0].dst_image_h.clip_rect.h =512;

info[1].op_flag = OP_BITBLT;

info[1].flag_h = G2D_BLT_NONE_H;
info[1].src_image_h.use_phy_addr=0;
info[1].src_image_h.fd = src_image_fd;
info[1].src_image_h.bbuff=1;
info[1].src_image_h.mode = G2D_PIXEL_ALPHA;
info[1].src_image_h.alpha = 0x(ff;
info[1].src_image_h.format= G2D_FORMAT_ARGB8888;
info[1].src_image_h.width =1024,
info[1].src_image_h.height = 1024,
info[1].src_image_h/clip_rect.x = 0;
info[1].src_image_h.clip_rect.y = 512;
info[1].src_image Lh.clip_rect.w = 512;
info[1].src_image_h.clip_rect.h = 512;
info[1].dst_image_h.use_phy_addr=0;
info[1].dst_image _h.fd = dst_image_fd[1];
info[1].dst_image_h.bbuff=1;
info[1].dst_image_h:mode = G2D_PIXEL_ALPHA,
info[1].dst_image_h.alpha = 0xff;
info[1].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[1].dst_image_h.width = 512;
info[1].dst_image_h.height =512;
info[1].dst_image_h.clip_rect.x =0;
info[1].dst_image_h.clip_rect.y = 0;
info[1].dst_image_h.clip_rect.w =512;
info[1].dst_image_h.clip_rect.h =512;

info[2].op_flag = OP_BITBLT;

info[2].flag_h = G2D_BLT_NONE_H;
info[2].src_image_h.use_phy_addr=0;
info[2].src_image_h.fd = src_image_fd;
info[2].src_image_h.bbuff=1;
info[2].src_image_h.mode = G2D_PIXEL_ALPHA,;
info[2].src_image_h.alpha = 0xff;
info[2].src_image_h.format = G2D_FORMAT_ARGB8888;
info[2].src_image_h.width = 1024;
info[2].src_image_h.height = 1024,
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info[2].src_image_h.clip_rect.x = 512;
info[2].src_image_h.clip_rect.y = 0;
info[2].src_image_h.clip_rect.w =512;
info[2].src_image_h.clip_rect.h =512;
info[2].dst_image_h.use_phy_addr=0;
info[2].dst_image_h.fd = dst_image_fd[2];
info[2].dst_image_h.bbuff=1;
info[2].dst_image_h.mode = G2D_PIXEL_ALPHA,;
info[2].dst_image_h.alpha = 0xff;
info[2].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[2].dst_image_h.width = 512;
info[2].dst_image_h.height =512;
info[2].dst_image_h.clip_rect.x=0;
info[2].dst_image_h.clip_rect.y = 0;
info[2].dst_image_h.clip_rect.w =512;
info[2].dst_image_h.clip_rect.h =512;

info[3].op_flag = OP_BITBLT;

info[3].flag_h = G2D_BLT_NONE_H;
info[3].src_image_h.use_phy_addr=0;
info[3].src_image_h.fd = src_image_fd;
info[3].src_image_h.bbuff=1;
info[3].src_image_h.mode = G2D_PIXEL_ALPHA,;
info[3].src_image_h.alpha = 0xff;
info[3].src_image_h.format = G2D_FORMAT_ARGB8888;
info[3].src_image_h.width = 1024,
info[3].src_image_h.height = 1024,
info[3].src_image_h.clip_rect.x = 512;
info[3].src_image_h.clip_rect.y =512;
info[3].src_image_h.clip_rect.w=512;
info[3].src_image_h.clip_rect.h=512;
info[3].dst_image_h.use{phy_addr = 0;
info[3].dst_image_h.fd = dst_image_fd[3];
info[3].dst_image_hibbuff=1;
info[3].dst_image_h.mode = G2D_PIXEL<ALPHA;
info[3].dst_image Lh.alpha = 0xff;
info[3].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[3].dst_image_h.width = 512;
info[3].dst_image_h.height = 512;
info[3].dst_image_h.clip_rect.x=0;
info[3].dst_image_h.clipurect.y = 0;
info[3].dst_image_h.clip_rectiw.=.512;
info[3].dst_image_h.clip_rect.h =512;

arg[0] = (unsigned long) info;
arg[1] = FRAME_TO_BE_PROCESS;
task_id =ioctl(g2d_fd, G2D_CMD_CREATE_TASK ,(unsigned long)(arg))
if (task_id <0)
printf("failed to create g2d task\n")
memset(arg, 0, sizeof(arg));
arg[0] = task_id;
ret =ioctl(g2d_fd, G2D_CMD_TASK_APPLY ,(unsigned long)(arg))
ret =ioctl(g2d_fd, G2D_CMD_TASK_DESTROY ,(unsigned long)(arg))

[* A& argb8888I8 T, IR A512x51209E] src_image_fd[4]HHE R —11024x1024 ) ¥R M E & dst_image_fd
* LU dmabufferheapRZEIRAMA] */

#define FRAME_TO_BE_PROCESS 4

int g2d_fd;

unsigned long arg[2];

struct mixer_para info[FRAME_TO_BE_PROCESS];
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intret;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

1

memset(&blt, 0, sizeof(g2d_blt_h));

info[0].op_flag = OP_BITBLT;

info[0].flag_h = G2D_BLT_NONE_H;
info[0].src_image_h.use_phy_addr=0;
info[0].src_image_h.fd = src_image_fd[0];
info[0].src_image_h.bbuff=1;
info[0].src_image_h.mode = G2D_PIXEL_ALPHA,
info[0].src_image_h.alpha = 0xff;
info[0].src_image_h.format = G2D_FORMAT_ARGB8888;
info[0].src_image_h.width =0;
info[0].src_image_h.height = 0;
info[0].src_image_h.clip_rect.x = 0;
info[0].src_image_h.clip_rect.y = 0;
info[0].src_image_h.clip_rect.w =512;
info[0].src_image_h.clip_rect.h =512;
info[0].dst_image_h.use_phy_addr=0;
info[0].dst_image_h.fd = dst_image_fd;
info[0].dst_image_h.bbuff=1;
info[0].dst_image_h.mode = G2D_PIXEL_ALPHA,;
info[0].dst_image_h.alpha = 0xff;
info[0].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[0].dst_image_h.width = 1024;
info[0].dst_image_h.height= 1024;
info[0].dst_image_h.clip{rect.x = 0;
info[0].dst_image_h.clip_rect.y = 0;
info[0].dst_image_hiclip_rect.w = 512;
info[0].dst_image_h.clip_rect.h =512;

info[1].op_flag = OP_BITBLT;

info[1].flag_h = G2D_BLT_NONE_H;
info[1].src_image_h.use_phy_addr=0;
info[1].src_image_h.fd= src_image_fd[1];
info[1].src_image_h.bbuff = 1;
info[1].src_image_h.mode = G2D-PIXEL_ALPHA;
info[1].src_image_h.alpha = 0xff;
info[1].src_image_h.format = G2D_FORMAT_ARGB8888;
info[1].src_image_h.width = 512;
info[1].src_image_h.height = 512;
info[1].src_image_h.clip_rect.x = 0;
info[1].src_image_h.clip_rect.y = 0;
info[1].src_image_h.clip_rect.w =512;
info[1].src_image_h.clip_rect.h =512;
info[1].dst_image_h.use_phy_addr=0;
info[1].dst_image_h.fd = dst_image_fd;
info[1].dst_image_h.bbuff =1;
info[1].dst_image_h.mode = G2D_PIXEL_ALPHA,
info[1].dst_image_h.alpha = 0xff;
info[1].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[1].dst_image_h.width = 1024;
info[1].dst_image_h.height = 1024;
info[1].dst_image_h.clip_rect.x =0;
info[1].dst_image_h.clip_rect.y = 512;
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info[1].dst_image_h.clip_rect.w =512;
info[1].dst_image_h.clip_rect.h =512;

info[2].op_flag = OP_BITBLT;

info[2].flag_h = G2D_BLT_NONE_H;
info[2].src_image_h.use_phy_addr=0;
info[2].src_image_h.fd = src_image_fd[2];
info[2].src_image_h.bbuff=1;
info[2].src_image_h.mode = G2D_PIXEL_ALPHA;
info[2].src_image_h.alpha = 0xff;
info[2].src_image_h.format = G2D_FORMAT_ARGB8888;
info[2].src_image_h.width = 512;
info[2].src_image_h.height = 512;
info[2].src_image_h.clip_rect.x = 0;
info[2].src_image_h.clip_rect.y = 0;
info[2].src_image_h.clip_rect.w =512;
info[2].src_image_h.clip_rect.h =512;
info[2].dst_image_h.use_phy_addr=0;
info[2].dst_image_h.fd = dst_image_fd;
info[2].dst_image_h.bbuff =1;
info[2].dst_image_h.mode = G2D_PIXEL_ALPHA,
info[2].dst_image_h.alpha = 0xff;
info[2].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[2].dst_image_h.width = 1024;
info[2].dst_image_h.height = 1024;
info[2].dst_image_h.clip_rect.x=512;
info[2].dst_image_h.clip_rect.y = 0;
info[2].dst_image_h.clip_rect.w =512;
info[2].dst_image_h.clip_rect.h =512;

info[3].op_flag = OP_BITBLT;

info[3].flag_h = G2D_BLTL NONE_H;
info[3].src_image_h.use_phy_addr=0;
info[3].src_image_hd = src_image_fd[3];
info[3].src_image_h.bbuff=1;

info[3].src_image h.mode = G2D_PIXEL_ALPHA;
info[3].src_image_h.alpha = 0xff;
info[3].src_image_h.format = G2D FORMAT_ARGB8888;
info[3].src_image_h.width = 512;
info[3].src_image_h.height = 512;
info[3].src_image_h.cliparect.x = 0;
info[3].src_image_h.clip_rectiy.=0;
info[3].src_image_h.clip_rect.w =512;
info[3].src_image_h.clip_rect.h =512;
info[3].dst_image_h.use_phy_addr=0;
info[3].dst_image_h.fd = dst_image_fd;
info[3].dst_image_h.bbuff = 1;
info[3].dst_image_h.mode = G2D_PIXEL_ALPHA,;
info[3].dst_image_h.alpha = 0xff;
info[3].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[3].dst_image_h.width = 1024;
info[3].dst_image_h.height = 1024;
info[3].dst_image_h.clip_rect.x =512;
info[3].dst_image_h.clip_rect.y = 512;
info[3].dst_image_h.clip_rect.w =512;
info[3].dst_image_h.clip_rect.h =512;

arg[0] = (unsigned long) info;
arg[1]= FRAME_TO_BE_PROCESS;
task_id =ioctl(g2d_fd, G2D_CMD_CREATE_TASK ,(unsigned long)(arg))
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if (task_id <0)
printf("failed to create g2d task\n")
memset(arg, 0, sizeof(arg));
arg[0] = task_id;
ret = ioctl(g2d_fd, G2D_CMD_TASK_APPLY ,(unsigned long)(arg))
ret = ioctl(g2d_fd, G2D_CMD_TASK_DESTROY ,(unsigned long)(arg))

4.2.2.2 3Ercq

5120 MERMER EE
* LUfEAdmabufferheapRE AR5 */
int g2d_fd;
g2d_blt_h blt;
int ret;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}
memset(&blt, 0, sizeof(g2d_blt_h));

blit.flag_h = G2D_ROT_0;

blit.src_image_h.use_phy_addr=0;
blit.src_image_h.fd =src_image_fd[0];
blit.src_image_h.bbuff = 1;
blit.src_image_h.mode= G2D_PIXELZALPHA;
blit.src_image_h.alpha = 0xff;
blit.src_image_h.format = G2D_FORMAT_ARGB8888;
blit.src_image_h.width = 1024;
blit.src_image_h.height = 1024;
blit.src_image_h.clip_rect.x =0;
blit.src_image_h.clip_rect.y =512;
blit.src_image_h.clip_rect.w =512;
blit.src_image_h.clip_rect.h =512;

blit.dst_image_h.use_phy_addr=0;
blit.dst_image_h.fd = dst_image_fd;
blit.dst_image_h.bbuff=1;
blit.dst_image_h.mode = G2D_PIXEL_ALPHA;
blit.dst_image_h.alpha = 0xff;
blit.dst_image_h.format = G2D_FORMAT_ARGB8888;
blit.dst_image_h.width =512;
blit.dst_image_h.height =512;
blit.dst_image_h.clip_rect.x=0;
blit.dst_image_h.clip_rect.y = 0;
blit.dst_image_h.clip_rect.w =512;
blit.dst_image_h.clip_rect.h =512;

ret =ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit))

[* 18 0argh8888IE T, N IERF1024x1024 0 MEE B HAROIKIFH (0, 512, 512, S512)MIKIHFEI TR, HHFI512

[ BANMER Nargb8888IRT, N YIRA512x512MEGRHHEN—11024x1024 0 PR ER
* LU dmabufferheapREaE M) */

int ret;

int g2d_fd;
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g2d_blt_h blt;
unsigned int src_image_fd[4];
unsigned int dst_image_fd,;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}
memset(&blt, 0, sizeof(g2d_blt_h));

blit.flag_h = G2D_ROT_0;

blit.src_image_h.use_phy_addr=0;
blit.src_image_h.fd = src_image_fd[0];
blit.src_image_h.bbuff=1;
blit.src_image_h.mode = G2D_PIXEL_ALPHA;
blit.src_image_h.alpha = 0xff;
blit.src_image_h.format = G2D_FORMAT_ARGB8888;
blit.src_image_h.width =512;
blit.src_image_h.height =512;
blit.src_image_h.clip_rect.x =0;
blit.src_image_h.clip_rect.y = 0;
blit.src_image_h.clip_rect.w =512;
blit.src_image_h.clip_rect.h =512;

blit.dst_image_h.use_phy_addr=0;
blit.dst_image_h.fd = dst_image_fd;
blit.dst_image_h.bbuff=1;
blit.dst_image_h.mode = G2D_PIXEL_ALPHA;
blit.dst_image_h.alpha = 0xff;
blit.dst_image_h.format= G2D_FORMAT. ARGB8888;
blit.dst_image_h.width =1024;
blit.dst_image_h.height = 1024;
blit.dst_image_h.clip_rect.x =0;
blit.dst_image_h.clip_rect.y =0;
blit.dst_image_h.clip_rect.w =512;
blit.dst_image_h.clip_rect.h =512;

ret =ioctl(g2d_fd, G2D. CMD_BITBLT_H ,(unsigned long)(&blit))

blit.src_image_h.fd = src_image-fd[1];
blit.dst_image_h.clip_rect.x =512;

blit.dst_image_h.clip_rect.y = 0;

blit.dst_image_h.clip_rect.w =512;
blit.dst_image_h.clip_rect.h =512;

ret |=ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit))

blit.src_image_h.fd = src_image_fd[1];
blit.dst_image_h.clip_rect.x=0;

blit.dst_image_h.clip_rect.y =512;
blit.dst_image_h.clip_rect.w =512;
blit.dst_image_h.clip_rect.h =512;

ret |=ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit))

blit.src_image_h.fd = src_image_fd[1];
blit.dst_image_h.clip_rect.x =512;
blit.dst_image_h.clip_rect.y =512;
blit.dst_image_h.clip_rect.w =512;
blit.dst_image_h.clip_rect.h =512;
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| ret |=ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit)) ]

4.3 ElS4EREE T34+ (Scaler/Down_Sampling)

7£: Scaler M Down_Sampling B9 [EZ &b 7 T/ BE PT AR X BT LA4E/)N, [RE1BY AT LASS IR B4R
ER; MEEMNNA LRRIGEGIRERIRER 1/2 WEHUREHITHEE, MM/ ). TREM%S
AT AR ERE, EbanmT AR 8k B Sc TRIFEITEE /9 2048, BFIF Scaler 48/1\%) 1080p,

4.3.1 XESH

/* Down_SamplingEE#] resize 8B X, ScalerEEMEH clip_rect BX */
/* image struct */
typedef struct {

int  bbuff;

__u32 color;

g2d_fmt_enh format; /* pixel format*/

__u32  laddr[3]; /* low address for three planes */

__u32  haddr[3]; /* high address for three planes */

__u32  width; /* image window width */

__u32 height; /*image window height */

__u32 align[3]; /* image windowsalignment, y/u/v planes*/

g2d_rect clip_rect; /* roi */

g2d_size resize; /*image size afterdown_sampling */

g2d_coor coor; /*top-left corner coordinates placed.in the dst_image window
* after sfc_image has been processed */

g2d_color_gmt | gamut; /* color space */

/* __u32  gamut; ¥/
int  bpremul; |/*alpha premutiled or not */
__u8 alpha;
g2d_alpha_mode_enh mode; /* alpha mode */
int fd;
__u32 use_phy_addr; /*use phy_addr or not */
enum color_range color_range;

} g2d_image_enh;

4.3.2 {#H demo

/* Big0argh888818 TN, HIAEI8192x81927) MBI T KI£52048x8192, B4ER/91920x1080
* BUfEAdmabufferheapREaEAHE */

int g2d_fd;

g2d_blt_h blit;

int ret;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;
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1
memset(&blt, 0, sizeof(g2d_blt_h));

blit.flag_h =G2D_BLT_NONE_H;

blit.src_image_h.use_phy_addr=0;
blit.src_image_h.fd = src_image_fd;
blit.src_image_h.bbuff=1;
blit.src_image_h.mode = G2D_PIXEL_ALPHA;
blit.src_image_h.alpha = 0xff;
blit.src_image_h.format = G2D_FORMAT_ARGB8888;
blit.src_image_h.width =8192;
blit.src_image_h.height =8192;

[ MRAFETREF, FHEEREresizeBi*/
blit.src_image_h.resize.w = 2048;
blit.src_image_h.resize.h =8192;

blit.src_image_h.clip_rect.x=0;
blit.src_image_h.clip_rect.y =0;
blit.src_image_h.clip_rect.w =2048;
blit.src_image_h.clip_rect.h =8192;

blit.dst_image_h.use_phy_addr=0;
blit.dst_image_h.fd = dst_image_fd;
blit.dst_image_h.bbuff=1;
blit.dst_image_h.mode = G2D_PIXEL_ALPHA;
blit.dst_image_h.alpha = 0xff;
blit.dst_image_h.format = G2D_FORMAT_ARGB8888;
blit.dst_image_h.width = 1920;
blit.dst_image_h.height = 1080;
blit.dst_image_h.clip_rectx=0;
blit.dst_image_h.clip_rect.y =0;
blit.dst_image_h.clip srect.w = 1920;
blit.dst_image_h.clip_rect.h = 1080;

ret =ioctl(g2d_fd, G2D_CMD_BITBLT_H,(unsigned long)(&blit))

4.4 EEBNiE (Format_Conversion)

4.4.1 XBEEE

[/ g T ENR AR EE G formatS$E % */

/* image struct */

typedef struct {
int  bbuff;
_u32 color;
g2d_fmt_enh format; /* pixel format */
__u32 laddr[3]; /* low address for three planes */
__u32  haddr[3]; /* high address for three planes */
__u32  width; /* image window width */
__u32  height; /*image window height */
__u32 align[3]; /*image windows alignment, y/u/v planes*/

g2d_rect clip_rect; /* roi */
g2d_size resize; /*image size after down_sampling */
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g2d_coor coor; /* top-left corner coordinates placed in the dst_image window
* after src_image has been processed */

g2d_color_gmt gamut; /* color space */

/¥ __u32  gamut;*/
int  bpremul; /*alpha premutiled or not */
_u8 alpha;
g2d_alpha_mode_enh mode; /* alpha mode */
int fd;
__u32 use_phy_addr; /* use phy_addr or not */
enum color_range color_range;

} g2d_image_enh;

4.4.2 {£H demo

[* Big00argh888818 L, HIAE 9192010807 MM EI R ELIRInv12AE T
* BUEAdmabufferheapEaiEA45] */

int g2d_fd;

g2d_blt_h blt;

int ret;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}
memset(&blt, 0, sizeof(g2d_blt_h));

blit.flag_h = G2D_BLT_NONE_H;

blit.src_image_h.use_phy_addr=0;
blit.src_image_h.fd =src_image_fd;
blit.src_image_h.bbuff=1;
blit.src_image_h.mode = G2D_PIXEL_ALPHA;
blit.src_image_h.alpha = 0xff;
blit.src_image_h.format = G2D_FORMAT_ARGB8888;
blit.src_image_h.width = 1920;
blit.src_image_h.height =1080;
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.dst_image_h.use_phy_addr=0;
blit.dst_image_h.fd = dst_image_fd;
blit.dst_image_h.bbuff=1;
blit.dst_image_h.mode = G2D_PIXEL_ALPHA;
blit.dst_image_h.alpha = 0xff;
blit.dst_image_h.format = G2D_FORMAT_YUV420UVC_U1V1U0VO0;
blit.dst_image_h.width = 1920;
blit.dst_image_h.height = 1080;
blit.dst_image_h.clip_rect.x=0;
blit.dst_image_h.clip_rect.y = 0;
blit.dst_image_h.clip_rect.w = 1920;
blit.dst_image_h.clip_rect.h = 1080;

ret =ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit))
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4.5 EIRREA (Alpha Blending)

4.5.1 XBEH

typedef struct {
g2d_bld_cmd_flag bld_cmd;
g2d_image_enh dst_image;
g2d_image_enh src_image[4];/* now only chO and ch3 */
g2d_ck ck_para;
} g2d_bld; /* blending enhance */

4.5.2 {#/H demo

[* K 1280x800ME R HITRE

* & XEBMsrc_image[0]. src_image[1]Fdestination #8%Fstruct g2d_bld_cmd_flag FFf¥source, destinationflresult
"/

intret;

g2d_bld blend;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}
memset(&blt, 0, sizeof(g2d_bld));

blend.bld_cmd = G2D_BLD_COPY; /* {RIERAEERE &M RITE, FIE WL Hg2d_bld_cmd_flag*/

blend.src_image[0].use_phy_addr=0;
blend.src_image[0].fd = src_image_fd;
blend.src_image[0].bbuff = 1;
blend.src_image[0].mode = G2D_PIXEL_ALPHA;
blend.src_image[0].format = G2D_FORMAT_ARGB8888;
blend.src_image[0].alpha= 128;
blend.src_image[0].width = 1280;
blend.src_image[0].height = 800;
blend.src_image[0].clip_rect.x=0;
blend.src_image[0].clip_rect.y = 0;
blend.src_imagel[0].clip_rect.w = 1280;
blend.src_imagel[0].clip_rect.h = 800;

1
1
1
1
1
1
1
1
1
1
1
1

blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image
blend.src_image

.use_phy_addr=0;

fd =srcl_image_fd;
.bbuff=1;

.mode = G2D_PIXEL_ALPHA,
format = G2D_FORMAT_ARGB8888;
.alpha =128;

.width = 1280;

.height = 800;
.clip_rectx=0;
.clip_rect.y=0;

.clip_rect.w =1280;
.clip_rect.h =800;

e S B L B N L
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blend.dst_image.use_phy_addr=0;
blend.dst_image.fd = dst_image_fd;
blend.dst_image.bbuff =1,
blend.dst_image.mode = G2D_PIXEL_ALPHA,
blend.dst_image.format = G2D_FORMAT_ARGB8888;
blend.dst_image.alpha =128;
blend.dst_image.width = 1280;
blend.dst_image.height = 800;
blend.dst_image.clip_rect.x = 0;
blend.dst_image.clip_rect.y = 0;
blend.dst_image.clip_rect.w = 1280;
blend.dst_image.clip_rect.h = 800;

ret = ioctl(g2d_fd, G2D_CMD_BLD_H ,(unsigned long)(&blend))

4.6 B =/E &/ 2 1 3£ (Point/Line drawing,
Rect_ColorfFilling)

4.6.1 XEEH

/* BAg2d_image_enhBcolorft RAF(EEETHEESE, SNAE: Al31:24] R[23:16] G[15:8] B[7:0] */
typedef struct {

g2d_image_enh dst_image_h;
} g2d_fillrect_h;

typedef struct {
int  bbuff; /* determine color_fillingor image buffer */
__u32  color;/*color_filling */
g2d_fmt_enh format; /* pixel format */
__u32 laddr[3]; /* low address for three planes */
u32  haddr3]; /* high address for three planes */
u32  width; /* image window width */
u32  height; /* image window height */
u32  align[3]; /* image windows alignment, y/u/v planes*/

g2d_rect clip_rect; /* roi */

g2d_size resize; /*image size after down_sampling */

g2d_coor coor; /* top-left corner coordinates placed in the dst_image window
* after src_image has been processed */

g2d_color_gmt gamut; /* color space */

/* __u32  gamut;*/
int  bpremul; /*alpha premutiled or not */
_u8 alpha;
g2d_alpha_mode_enh mode; /* alpha mode */
int fd;
__u32 use_phy_addr; /* use phy_addr or not */
enum color_range color_range;

} g2d_image_enh;
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4.6.2 {#/H demo

1 BHTIR demo B9 width, height,clip_rect Bl eI SCI B 52 4%

int g2d_fd,;
g2d_blt_hblt;
int ret;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}
memset(&blt, 0, sizeof(g2d_blt_h));

blit.flag_h = G2D_BLT_NONE_H;

blit.src_image_h.use_phy_addr=0;
blit.src_image_h.fd = src_image_fd;
blit.src_image_h.bbuff = 0;

blit.src_image_h.mode = G2D_PIXEL_ALPHA;
blit.src_image_h.alpha = 0xff;
blit.src_image_h.format = G2D_FORMAT_ARGB8888;
blit.src_image_h.width = 1920;
blit.src_image_h.height = 1080;
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.dst_image_h.uselphy_addr=0;
blit.dst_image_h.fd'=dst_image_fd;
blit.dst_image_h.bbuff = 0;
blit.dst_image_h.mode = G2D_PIXEL_ALPHA;
blit.dst_image_h.alpha = 0xff;
blit.dst_image_h.format = G2D_FORMAT_ARGB8888;
blit.dst_image_h.width = 1920;
blit.dst_image_h.height = 1080;
blit.dst_image_h.clip_rectix.= 0;
blit.dst_image_h.clip_rect.y=0;
blit.dst_image_h.clip_rect.w = 1920;
blit.dst_image_h.clip_rect.h = 1080;

ret =ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit))

blit.src_image_h.color = 0xffff0000; /* alpha(bit31-bit24) Y/R(bit23-bit16) U/G(bit15-bit8) V/B(bit7-bit0) */
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4.7 &a3E (ColorKey)

4.7.1 KELEWN

typedef struct {
int match_rule; /* Hmatch_ruleJRET, Color Min=<Color<=Color Max& = L% 4; Y match_rule S &R, Color>
Color Max or Color <Color MinZ& i & ILEL 54 */
__u32max_color; /*ColorMax*/
__u32min_color; /*ColorMin*/
}g2d_ck;

4.7.2 {#H demo

/* YK 1280800 B TR &, A X dsrc_image[0i& B G

* & XEBMsrc_image[0]. src_image[1]Fdestination #8%Fstruct g2d_bld_cmd_flag FFf¥source, destinationflresult
*/

int ret;

g2d_bld blend;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}
memset(&blt, 0, sizeof(g2d_bld));

blend.bld_cmd = G2D_BLD_COPY | G2D_CK_SRC;
blend.ck_para.match_rule = ture;
blend.ck_para.min_color = 35;
blend.ck_para.max_color =235;

blend.src_image[0].mode = G2D_PIXEL_ALPHA;
blend.src_image[0].format = G2D_FORMAT_ARGB8888;
blend.src_image[0].alpha= 128;
blend.src_image[0].width = 1280;
blend.src_image[0].height = 800;
[0]
[0]
[0]
[0]

blend.src_image[0].clip_rect.x=0;
blend.src_image[0].clip_rect.y = 0;
blend.src_imagel[0].clip_rect.w = 1280;
blend.src_imagel[0].clip_rect.h = 800;
blend.src_image[1].mode = G2D_PIXEL_ALPHA;
blend.src_image[1].format = G2D_FORMAT_ARGB8888;
blend.src_image[1].alpha = 128;
blend.src_image[1].width = 1280;
blend.src_image[1].height = 800;
blend.src_imagel[1].clip_rect.x=0;
blend.src_image[1].clip_rect.y = 0;
blend.src_image[1].clip_rect.w = 1280;
blend.src_imagel[1].clip_rect.h = 800;

blend.dst_image.mode = G2D_PIXEL_ALPHA;
blend.dst_image.format = G2D_FORMAT_ARGB8888;
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blend.dst_image.alpha =128;
blend.dst_image.width = 1280;
blend.dst_image.height = 800;
blend.dst_image.clip_rect.x=0;
blend.dst_image.clip_rect.y = 0;
blend.dst_image.clip_rect.w = 1280;
blend.dst_image.clip_rect.h = 800;

ret =ioctl(g2d_fd, G2D_CMD_BLD_H ,(unsigned long)(&blend))

4.8 Zitichi#{E (Rop2)

4.8.1 XEESH

/* EERstruct g2d_blt_h#flag_hFEHEX, G2DEaiZHFIIROP2R(ERARIRINEEREA */
typedef struct {

g2d_blt_flags_h flag_h;

g2d_image_enh src_image_h;

g2d_image_enh dst_image_h;
}g2d_blt_h;

typedef enum {
G2D_BLT_NONE_H =0x0, /*single source operation */
/" rop2*/
/* Fill the target rectangulariarea with the color associated with.index 0 of the physical color palette.
* For the default physical color palette, this color is'black. */
G2D_BLT_BLACKNESS, /* blackness */
G2D_BLT_NOTMERGEPEN, /* dst=~(dst+ src)*/
G2D_BLT_MASKNOTPEN, /* dst = ~src &dst.*/
G2D_BLT_NOTCOPYPEN, /* dst =/~src */
G2D_BLT_MASKPENNOT, /* dst = src & ~dst */
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 = ~(srcA'dst) */
G2D_BLT_NOP, /*dst=dst*/
G2D_BLT_MERGENOTPEN, /*dst=~src+dst*/
G2D_BLT_COPYPEN, /*dst=src*/
G2D_BLT_MERGEPENNOT, /*dst=src+~dst*/
G2D_BLT_MERGEPEN, /*dst=src+dst*/
G2D_BLT_WHITENESS, /* whiteness */

/* Fill the target rectangular area with the color associated with index 0 of the physical color palette.
* For the default physical color palette, this color is white. */
G2D_BLT_EXTRACT = 0x000000ff,

G2D_ROT_90 =0x00000100,
G2D_ROT_180=0x00000200,
G2D_ROT_270=0x00000300,
G2D_ROT_0 =0x00000400,
G2D_ROT_H = 0x00001000,
G2D_ROT_V =0x00002000,
G2D_ROT_90_H =0x00001100,
G2D_ROT_90_V =0x00002100,
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/* G2D_SM_TDLR_1 = 0x10000000, */
G2D_SM_DTLR_1=0x10000000,

/* G2D_SM_TDRL_1 = 0x20000000, */

/* G2D_SM_DTRL_1 = 0x30000000, */

} g2d_blt_flags_h;

4.8.2 £ demo

[ eI T ]
intret;

int g2d_fd;
g2d_blt_h blt;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}

memset(&blt, 0, sizeof(g2d_blt_h));

blit.flag_h = G2D_BLT_NOTCOPYPEN; /* ERMEGER */

blit.src_image_h.use_phy_addr=0;
blit.src_image_h.fd = src_image_fd;
blit.src_image_h.bbuff=1;
blit.src_image_h.mode = G2DZPIXEL_ALPHA;
blit.src_image_h.alpha = 0xff;
blit.src_image_h.format=G2D_FORMAT ARGB8888;
blit.src_image_h.width = 1920;
blit.src_image_h.height = 1080;
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.dst_image_h.use_physaddr =0;
blit.dst_image_h.fd = dst_image_fd;
blit.dst_image_h.bbuff=1;
blit.dst_image_h.mode = G2D_PIXEL_ALPHA;
blit.dst_image_h.alpha = 0xff;
blit.dst_image_h.format = G2D_FORMAT_ARGB8888;
blit.dst_image_h.width = 1920;
blit.dst_image_h.height = 1080;
blit.dst_image_h.clip_rect.x=0;
blit.dst_image_h.clip_rect.y =0;
blit.dst_image_h.clip_rect.w = 1920;
blit.dst_image_h.clip_rect.h = 1080;

ret =ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit))
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4.9 =joiiMiE(E (Rop3)

4,9.1 XBEH

typedef struct {
g2d_rop3_cmd_flag back_flag;
g2d_rop3_cmd_flag fore_flag;

g2d_image_enh dst_image_h;
g2d_image_enh src_image_h;
g2d_image_enh ptn_image_h;
g2d_image_enh mask_image_h;

} g2d_maskblt;

/* ROP3 command */

typedef enum {
G2D_ROP3_BLACKNESS = 0x00, /* dst=BLACK */
G2D_ROP3_NOTSRCERASE =0x11, /*dst=(NOT src) AND (NOT dst) */
G2D_ROP3_NOTSRCCOPY =0x33, /* dst = (NOT src) */
G2D_ROP3_SRCERASE =0x44, /* dst=src AND (NOT dst) */
G2D_ROP3_DSTINVERT = 0x55, /* dst= (NOT dst) */
G2D_ROP3_PATINVERT = 0x5A, /* dst = pattern XOR dst */
G2D_ROP3_SRCINVERT = 0x66, /* dst=src XOR dst */
G2D_ROP3_SRCAND =0x88, /* dst = src AND dst */
G2D_ROP3_MERGEPAINT = 0xBB, /* dst = (NOT src) OR dst */
G2D_ROP3_MERGECOPY =0xC0, /* dst = (src AND pattern) */
G2D_ROP3_SRCCOPY =0xCC, /* dst=src*/
G2D_ROP3_SRCPAINT = 0xEE, /*/dst=src OR'dst */
G2D_ROP3_PATCOPY = 0xF0, /*/dst=pattern ¥/
G2D_ROP3_PATPAINT = 0xFB, /*dst =(~src OR pattern) OR DST */
G2D_ROP3_WHITENESS = OxFF, /* dst= WHITE */

} g2d_rop3_cmd_flag;

4.9.2 {#/H demo

G2D BRis<##HY ROP3 12{EMIRIRINEERT IR

* = oOEHRE: BEEIRE/
int ret;
g2d_maskblt mask;

g2d_fd = open("dev/g2d", O_RDWR);

if (g2d_fd <0) {
printf("failed to open g2d device\n");
return;

}
memset(&g2d_maskblt, 0, sizeof(g2d_maskblt));

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;

WRINFRE © HiB2ERHRRNBRAR. RE—IRF

XH4E @& i%R: aw-document@allwinnertech.com

37


mailto:aw-document@allwinnertech.com

@LWIMIER

XHIEER: W

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_PIXEL_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_PIXEL_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_PIXEL_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 = 800;
mask.ptn_image_h.mode = G2D_PIXEL_ALPHA;
mask.src_image_h.alpha = 0xff;
mask.mask_image_h.alpha = 0xff;
mask.ptn_image_h.alpha = 0xff;
mask.dst_image_h.alpha = 0x(ff;

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;

ret =ioctl(int fd, G2D_CMD_MASK_H ,(unsigned long)(&mask))

4.10 HEE T (EEL

4.10.1 XESE

[ 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;

L

typedef enum {
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OP_FILLRECT = 0x1,

OP_BITBLT =0x2,

OP_BLEND =0x4,

OP_MASK = 0x8,

OP_SPLIT_MEM = 0x10,
} g2d_operation_flag;

struct mixer_para & RCQ #tAMBHZOEME, ATUBRIRRTE—THA, HEMANEREE
|BIRshEE BB, struct mixer_para @ Z BidkshEAEMEN— &%, WE 3-1FiR:

i

Ffr LART LA PRt &b 2 , REBIQEWXNAYK S g2d_operation_flag
BP=T,
G2D B9t abIE

4.10.2 b N {EA demo

4.10.2.1 G2D_CMD_MIXER_TASK

[* g Pargb8888IgT, DHFEN1024x10243 MK Elfsrc_image_fdFROIXIZHA(0, 0, 512, 512). (0, 512, 512,
512). (512, 0, 512, 512). (512, 512, 512, 512)B9RI#EBI 3K, HWHBIMN512*5129 MRAE dst_image_fd
[41LE

* LUfERdmabufferheapRTE &) */

#define FRAME_TO_BE_PROCESS 4

int g2d_fd,;

unsigned long arg[2];

struct mixer_para info[FRAME_TO_BE_PROCESS];

intret;

g2d_fd = open("dev/g2d", O_RDWR);
if (g2d_fd <0) {
printf("failed to open g2d device\n");
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return;

}
memset(&info, 0, FRAME_TO_BE_PROCESS * sizeof(info));

info[0].op_flag = OP_BITBLT;

info[0].flag_h = G2D_BLT_NONE_H;
info[0].src_image_h.use_phy_addr=0;
info[0].src_image_h.fd = src_image_fd;
info[0].src_image_h.bbuff=1;
info[0].src_image_h.mode = G2D_PIXEL_ALPHA,
info[0].src_image_h.alpha = 0xff;
info[0].src_image_h.format = G2D_FORMAT_ARGB8888;
info[0].src_image_h.width = 1024;
info[0].src_image_h.height = 1024;
info[0].src_image_h.clip_rect.x = 0;
info[0].src_image_h.clip_rect.y =0;
info[0].src_image_h.clip_rect.w =512;
info[0].src_image_h.clip_rect.h =512;
info[0].dst_image_h.use_phy_addr=0;
info[0].dst_image_h.fd = dst_image_fd[0];
info[0].dst_image_h.bbuff=1;
info[0].dst_image_h.mode = G2D_PIXEL_ALPHA,;
info[0].dst_image_h.alpha = 0xff;
info[0].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[0].dst_image_h.width =512;
info[0].dst_image_h.height =512;
info[0].dst_image_h.clip_rect.x=0;
info[0].dst_image_h.clip_rect.y = 0;
info[0].dst_image_h.clip_rect.w =512;
info[0].dst_image_h.clip_rect.h=512;

info[1].op_flag = OP_BITBLT;

info[1].flag_h = G2D_BLT_NONE_H;
info[1].src_image_huse_phy_addr=0;
info[1].src_image_h.fd = src_image_fd,;
info[1].src_image (h.bbuff=1;
info[1].src_image_h.mode = G2D_PIXEL_ALPHA,
info[1].src_image_h.alpha = 0xff;
info[1].src_image_h.format = G2D_FORMAT_ARGB8888;
info[1].src_image_h.width = 1024;
info[1].src_image_h.height = 1024;
info[1].src_image_h.clip_rectix=0;
info[1].src_image_h.clip_rect.y = 512,
info[1].src_image_h.clip_rect.w =512;
info[1].src_image_h.clip_rect.h =512;
info[1].dst_image_h.use_phy_addr=0;
info[1].dst_image_h.fd = dst_image_fd[1];
info[1].dst_image_h.bbuff =1;
info[1].dst_image_h.mode = G2D_PIXEL_ALPHA,
info[1].dst_image_h.alpha = 0xff;
info[1].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[1].dst_image_h.width = 512;
info[1].dst_image_h.height =512;
info[1].dst_image_h.clip_rect.x=0;
info[1].dst_image_h.clip_rect.y = 0;
info[1].dst_image_h.clip_rect.w =512;
info[1].dst_image_h.clip_rect.h =512;

info[2].op_flag = OP_BITBLT;
info[2].flag_h = G2D_BLT_NONE_H;
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info[2].src_image_h.use_phy_addr=0;
info[2].src_image_h.fd = src_image_fd;
info[2].src_image_h.bbuff=1;
info[2].src_image_h.mode = G2D_PIXEL_ALPHA,
info[2].src_image_h.alpha = 0xff;
info[2].src_image_h.format = G2D_FORMAT_ARGB8888;
info[2].src_image_h.width = 1024;
info[2].src_image_h.height = 1024;
info[2].src_image_h.clip_rect.x =512;
info[2].src_image_h.clip_rect.y = 0;
info[2].src_image_h.clip_rect.w =512;
info[2].src_image_h.clip_rect.h =512;
info[2].dst_image_h.use_phy_addr=0;
info[2].dst_image_h.fd = dst_image_fd[2];
info[2].dst_image_h.bbuff=1;
info[2].dst_image_h.mode = G2D_PIXEL_ALPHA,;
info[2].dst_image_h.alpha = 0xff;
info[2].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[2].dst_image_h.width =512;
info[2].dst_image_h.height =512;
info[2].dst_image_h.clip_rect.x=0;
info[2].dst_image_h.clip_rect.y = 0;
info[2].dst_image_h.clip_rect.w =512;
info[2].dst_image_h.clip_rect.h =512;

info[3].op_flag = OP_BITBLT;

info[3].flag_h = G2D_BLT_NONE_H;
info[3].src_image_h.use_phy_addr=0;
info[3].src_image_h.fd = src_image_fd;
info[3].src_image_h.bbuff=1;
info[3].src_image_h.mode =G2D_PIXEL_ALPHA;
info[3].src_image_h.alpha = 0xff;
info[3].src_image_h.format = G2D_FORMAT_ARGB8888;
info[3].src_image_hawidth = 1024;
info[3].src_image_h.height = 1024;
info[3].src_image Lh.clip_rect.x = 512;
info[3].src_image_h.clip_rect.y = 512;
info[3].src_image_h.clip_rect.w = 512;
info[3].src_image_h.clip_rect.h =512;
info[3].dst_image_h.use_phy_addr=0;
info[3].dst_image_h:fd =dst_image_fd[3];
info[3].dst_image_h.bbuff=1;
info[3].dst_image_h.mode = G2D_PIXEL_ALPHA,
info[3].dst_image_h.alpha = 0xff;
info[3].dst_image_h.format = G2D_FORMAT_ARGB8888;
info[3].dst_image_h.width = 512;
info[3].dst_image_h.height =512;
info[3].dst_image_h.clip_rect.x =0;
info[3].dst_image_h.clip_rect.y = 0;
info[3].dst_image_h.clip_rect.w =512;
info[3].dst_image_h.clip_rect.h =512;

arg[0] = (unsigned long) info;
arg[1] = FRAME_TO_BE_PROCESS;
ret = ioctl(g2d_fd, G2D_CMD_MIXER_TASK ,(unsigned long)(arg))
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4.10.3 A EBETESPENFER demo

4.10.3.1 G2D_CMD_CREATE_TASK

e PROTOTYPE

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

e ARGUMENTS

cmd G2D_CMD_CREATE_TASK

arg[0] argf&mmixer_paratgst, #HtAMIBAYIERLE SIS

arg[1] FERNENNNKE, ATETL

e RETURN

BRZh: taskid, KFHFFL, HEBERWAKK,

arg[0]xf Rz 895 £ Fris MBI mixer_para A= E .

& ioctl ap 2 AT OIRITHIRL MBS, (EMMEEFFRANE, R2EEFH Mt

XSRS MR req PAZIRFELAACH T TR FI H E5 B dma map # dma umap 121,
&2 EREH mixer_para EINAHE, task_id @M—H, REARHKHOELF, 2—H
SIEX ide. RIEX id BRI LU#—D1R(E, thiigE, $HER, FREXEAEI mixer_parao

MTBIF, =EIEAAF R NG HEXIR L IELF, KREBIFHNFRREB task id,
task0 # taskl, mixer_para WNfal#iE5Z% G2D_CMD_MIXER_TASK BIf5IFo

config_mixer_para(&test_info.info);
config_mixer_para(&test_info2.info);

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

arg[1] = FRAME_TO_BE_PROCESS;

task0 =ioctl(g2d_fd, G2D_CMD_CREATE_TASK, (arg));

if (task0<1) {
printf("[%d][%s][%s]G2D_CMD_CREATE_TASK failurel\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]G2D_CMD_CREATE_TASK failurel\n", __LINE__,
__FILE FUNCTION__);

—f —
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4.10.3.2 G2D_CMD_TASK_APPLY

e PROTOTYPE

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

o ARGUMENTS

cmd G2D_CMD_TASK_APPLY

argl0]  taskid(F3G2D_CMD_CREATE_TASK#&<3k18)

e RETURN

(Rw: 0, 28 &= )

% ioctl S L RITERARHITHU M IERVEE (12 (F,

BESERE arg[1] 89 mixer_para, #J1E G2D_CMD_CREATE_TASK Zf5iE[a]89 mixer_para 3
Z 2@ BI—" ioctl 554 G2D_CMD_TASK_GET_PARA 77, XEAEEH|EMIMREAZH
R G2D_CMD_CREATE_TASK.-B&I5E1F Mm%, mMG2D. CMD_TASK_APPLY @& T task id >kt
178

arg[0] = tasko;
if(ioctl(g2d_fd, G2D_CMD_TASK_APPLY, (arg)) < 0){
printf("[%d][%s][%s]G2D_CMD_TASK_APPLY failure!\n", __LINE__,
__FILE__, L FUNCTION__);
goto FREE_SRC;
}

arg[0] = taskl,;
if(ioctl(g2d_fd, G2D_CMD_TASK_APPLY, (arg)) <0) {
printf("[%d][%s][%s]G2DnCMD_TASKZAPPLY failure\n", __LINE__,
__FILE__, __FUNCTION_);
goto FREE_SRC;
}

4.10.3.3 G2D_CMD_TASK_DESTROY

e PROTOTYPE

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

o ARGUMENTS
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cmd G2D_CMD_TASK_DESTROY

arg[0] task id

e RETURN

CEHEETS )

% ioctl sp L HITEA R IHRISTE task id AURL AL IESLA,

arg[0] = tasko;
ret = ioctl(g2d_fd, G2D_CMD_TASK_DESTROY ,(unsigned long)(arg))

4.10.3.4 G2D_CMD_TASK_GET_PARA

e PROTOTYPE

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

e ARGUMENTS

cmd G2D_CMD_TASK.DESTROY

arg[0] task id

arg[1] fEMmixer_paraigtt, ZMBIEREEAIE .

e RETURN

(Rw: 0, 2k Zhe )

Z ioctl ST HIEAZIREIEE task id BY mixer parao

AR ZRBITRIEE ARSI RBYATF B BF X A Z WIS,

4.11 2{ERS
rotate THEEN AT LAFD crop IRERE, AZIFMEMIRIE—ERMo

EG&EEBHE. BN TRE. BGREREIR. BRESHFREULURSER—EN, BIR%H
T REE. BEGIENERIRNZIFXT vehn BUBINR#HITRR, ELA0RTARY src0 #1TRIEY. Fai
TXRtER, BMEIREIREN srcl #TERRES, RERE—TMEERN. BERESERIN6E
demo R EINE .
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5.1 G2D ittt AN

G2D EHITENN, ALEBEEUTAXHITITEIEICEN (2N ZFHHIENE ITER) |,
G2D & BT A HARE B BV GR REER G2D S n] IE IR IHEINIR TS

BRENEGHEN = BG5RE X BfE /G2D SR BENEGERUE

=E%%E X B%S/ (G2D & HEEBAIENGERERIE X G2D fiX)

fFlg0: —iE 1920 X 1080 A/NWIEIEA G2D (BAZFRIGE A 300M) MueEHIIBiC iR 2
G2D101 : 1920 X 1080/ (4 X 300000000) =0.001728s

MSEPREVFERN SERANNEREEE XM, Y L, YRl ~= dma_fd + map/unmap,

teah, &M cpu EBER FRHFEEHEX.

5.2 G2D By EmiFERGEFHERKN~mBBR, Hit4

IERTIRAA

o BEINEBAEREA reg HAMERERfcq #AE T R

o FEEWARK P NIHHMEST HE G20 RETLURIR. MBATLL, B disi FRT g2d ARG
8, EFmEEM

o WMIREXZH buffer FZREIERLD, B dma_map FRVEEUHRE TR, SREER
YIEEME,

5.3 3TED G2D irq pending flag timeout

1. 10F g2d RURSSH, HEBRSIEER,
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# KBRS
mount -t debugfs nodev /sys/kernel/debug
cat /sys/kernel/debug/clk/clk_summary | grep g2d

# KEHER
mount -t debugfs none /sys/kernel/debug/
cat /sys/kernel/debug/pm_genpd/pm_genpd_summary

WITHESE, FF—=ERE g2d P ERITERGEREEIEIN. WREE, —RRFIZENS
HENE, WR~ET, AKX G2D KEss WAIT_CMD_TIME_MS 7=, BEEIFITENEBE log, MEX
it buffer EBE R E S 1EH.

cat /proc/interrupts | grep g2d

2. T g2d AT =, EFNITES, MEETEIRNRRGER, &% demo NHSHRESIER

#SHER

echo 1> /sys/class/g2d/g2d/attr/debug

# BEIE R

echo 1> /sys/class/g2d/g2d/attr/func_time

5.4 SRNAEREBA—F, LHELEBFRFE

EFSEHNRER L EET—F, BIULIMRIFT cache 25,
MREREEE—AF, BEXEREENFRT, BrkR IC FRM, BINEKRARI MINMELR
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E{E =R

H&*yﬁﬁﬁ ©2025 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_1:]]7}:2%U0

KX RNBRERUERIP, HEFNBEKE2THERHERAT ( “2F ) HEHRE
_t)J*y%Uo

AXHEEEENREFERMRRM ™, RELEPEWFA, EESUMNATFEERED.
fil. B RRJEBRISEATH I EE, BEREFUEAFH LR,

(ot

LLWINNER LLWINNER LLWNINNER
C g¢ﬂ;§\§'b\ *’I‘ *i C (R 275

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEETEEEMET. ARSERAN T RPHINEES
R, Pamaik, MRS, HRESEREARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROBRAE ( & ) 2aEENHIE
EFMFRAVLIR A PR 2B A D ™~ m. RS AR AIRER A S P LS fE B TEE
Wo ERARNBIAERRIRESRFMMAEXIREE, HREEASENEANR, /K BTRIEER
FYUERTH (BEEFEFINEE, B, BREER) BRITFER, 2T R,

ﬁﬁﬁﬁﬁﬁ%ﬁ RS E BT mRE ARSI EMRE, AXEATERREN, WX
B, 8RR 1TEN. 2EREDELAXEFRHEBNES, EHFTHERBET2REHEIR K
ﬁ%$i&ﬁk$ﬁ%(@%ﬁ?ﬁ?@ﬁm\ﬁ%m\%%Mh%)ikiﬁmﬁ_ﬁﬂﬂ$
, @EMANT. A XERNFREKRR. (EE8MENH AR ERBAR SRR RIES A,

SR PAREE R H M5 TR F 2SI ERZ IR~ EEKES RVER~mhY
HizH, AIRERERF[E=ZFHNFIFE, BEETEE = ANFANREEXNITFR, £&EFE
BUARAMERRTREEZ SR BRI (TR . 2EFWERERNE=
BT R ERA B EARIE BEIREBEEMX S,
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