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G2D EREBXIEKIE. RE. BEEFINHHE. BRIIETRENTRER. SEEIE
. ez EEiR. EIRSM. Colorkey. BEFXEENGIER. =/&LH. ZoitMigiE. =
FMHEIEFIETNAE, BAIHEES IP lRAEE X,

2.1 HXRIENDG

Ri& i8R

Rotate/Mirror Xt E R IME R TR 1%

Crop/Stitching EfREHE. BHE

Scaler/Down_Sampling EGE/EGEETFXF, il Y8 ZfR—17. —FIX

MR, 2048*2048->1024/1024

PixelFormat_Conversion B RETURRIR, tbal ARGB88SS 3% NV12

ColorSpace_Qonversion EE=a%iR, tbal rgb bt709 % yuv bt601

Point/Line BS/ES, EE—EEEERETHE

DrawingRect_ColorFilling

ColorKey ( ANEGREINESHIEE, IHFHREMIFHTE, e
< MK match X, 7 match Xt£EZp RS I

— M ERNEEE, FARHaFHNXEREIE match
X, 3E match Kpt@EEEN alpha B&

Alpha Blending WEERKEGRAI UG AA—KEG, SREGNEGRE
EVEREHF A RGB3=(1-a) *RGB1+a * RGB2
ROI ROI KRB, (Region of Interest) , @E A

ROI(x, y, w, h) KR, EEGRAEDIS, ROIFEHZE
SYEMG VT E XIF R, MASENE G, @
187 ROI, AILAEHXSTERABIRE KT TIR(E, Hla0

(50, IRFIREURMBIE B X RNEFXIHN A
J:%,.ﬁ“E’J X 2%, y RNEBEXKENE ERRry &
iR, wRNEFXIFENEEE (width) h RRERXI
&R (height)
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RCQ/AHB

rcq, ahb ARMEMFTESHA, rcq NEHEE
HMETEe8, RS T AMAMRES, TRl aYa)

2.2 itttk

Version Chip

T7
V5

AS0
R311
MR133
B300
V5V200

V316(SDV)-

G2D100
(MixerProcessor-
AHB)

V536(CDR)

V526(CDR)

A20E

V40 P
T3 />
T3AA
T30
R40~

A40|

VE33(IPC)
V831(IPC)
V535(CDR)
V533(CDR)
G2D101r1p0(Mixer- .
RCQ, Rotate-AHB) V45985
QG2101A
R128
V853
A733

) Source
Function )
Resolution(Max)

Rotate/Mirror
Crop/Stitching
Scaler/Down_Sampling
PixelFormat_Conversion
ColorSpace Conversion
Alpha Blending
Point/Line Drawing
Rect_ColorFilling

ColorKey
Rop2<br>
Rop3

2048x2048

Rotate/Mirror £
Crop/stitching Y
Scaler/Down_Sampling
PixelFormat{Conyersion
ColorSpace”Cgnversion
Alpha Blending
?mefune Drawing
Rect_ColorFilling
ColorKey

Rop2

Rop3

Rotate/Mirror:
4096x4096
others:
2048x2048

2-1: design_spec0

Destination
Resoultion(Max)

2048x2048

Rotate/Mirror:
4096x4096
others:
2048x2048

) Clock

Pixels/Cycle

Frequency
1 300M
Rotate/Mirror:
4

300Mm
others: 1 D2
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H3pro
He16
H313
H700
YMP1002
K316
HE618
T5
1507
1503
1513
1517
G2D101r1p0 A100 Rctate/r\ﬂlrrlor 40064096 204852048 4 300M
(Rotate-AHB) A133 Crop/stitching R
A133P
Y509
MR813
R818
B810
A523
A527
1527
MR527
Al98>
H728
V821
Rotate/Mirror
Crop/Stitching
Scaler/Down_Sampling
PixelFormat_Conversion .
. Rotate/Mirror:
WRIGE ColorSpace Conversion Rotate/Mirror: Rotate/Mirror: a
G2D202(Mixer-RCQ, Alpha Blending = 4096%4096<0 1 = 4096x4096
T153 . ) . others:1 300M
Rotate-RCQ) — Point/Line Drawing others: others: 0
Rect_ColorFilling 2048x2048 2048x2048
ColorKey
Rop2<br />
Rop3 - g

2;‘\2: design_specl

P g

1). Crop/Stiching Iﬂﬁﬁﬁﬂﬁﬁiﬂlﬁiﬁ, HEEBMMESR, BN Crop/Stiching ThagiiER

2). G2D100 A LASEH rotate # mixer —&X5eh%, G2D101rlp0 EH TR EM

3). Pixels/Cycle # Clock Frequency Bl Fit&EI2ieHaE, EXRFRETRMESFH. cpu A
H*x,

4). *TFHANEEDWER, WRAZE Down Sampling IhEE, MARAD P EAKE
8176x8176,
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<O . : <>
< - : 0
<O . : <>
<& - ? <>
<O 2 > <>
Q Version (o Q 0 Q
S Q® Input Data Format QQ Out| QQ
utput Data Format
GZDiFMTiARGBj\VUVE%BS QQ
G2D_FMT_BGRA_VUYA8888
G2D_FMT_ABGR_AVUY8888
G2D_FMT_RGBA_YUVAB888
G2D_FMT_XRGB8888
G2D_FMT_BGRX8888
G2D_FMT_XBGR8888
G2D_FMT_RGBX8888 G2D_FMT_ARGB_AYUV8888
G2D_FMT ARGBA4444 G2D_FMT_BGRA_VUYA8888
G2D_FMT_ABGRA444 G2D_FMT_ABGR_AVUY8888
\\?\/ zzDiFMTiRGBA4444 G2D_FMT_RGBA_YUVAZ888
s(\/ D FMT 2 hAd4dd GZD?FMT@GBSSSS
Qﬁ Gzo_FQ(‘r_ARGm 555 G2D_FA BGRxB888 >
QQ i} G§@MT7ABGR1 css G2 T_XBGR8888 &\/D\ !
QQ - @ D_FMT_RGBA5551 QD?FMT*RGBXE;BE}S QQ
Q o Q G2D_FMT_BGRAS5551 QQz D_FMT_ARGBA444 Q
QQ o QQ 20 FMIT RGESES Q@ G2D_FMT_ABGR4444 QQ
Q o 3 Q G2D_FMT_BGR565 Q 2D FMT_RGBA4444 Q
Q@ o @Q G2D_FMT_Iyuv422 QQ G2D_FMT_BGRA4@ QQ
Q y G2D_FMT_8BPP_MONO Q GZD_FMT. > Q
Q | %W DV) G2D_FMT_4BPP_MONO QQ G2h T > QQ
MixerProcessor (G2D100) V526(CDR) GZD’FMT’ZBPP’MON(Q B Q
AZOE(CDR) G2D_FMT_1BPP_MONO © - 2951 Q
o G2D_FMT_PYUV422UVC z i
G2D_FMT_PYUV420UVC 20_FMT_BGR36S
EMT PYUVATTUNC G2D_FMT_IYUuv422
G2D_FMT_8BPP_MONO
G2D_FMT_4BPP_MONO
G2D_FMT_2BPP_MONO
G2D_FMT_1BPP_MONO
BPP PALETTE G2D_FMT_PYUV422UVC
Q\' D FMT 1BPP_PALETTE G2D_FMT_PYUV420UvVC
@ S VA220VC MB16 GZDiFMTiP’V\'UVM TUVC
<>§ PYUV420UVC_MB16 \\9 b
Q - PYUV411UVC MB16 /* jus output format */ ‘@ .
Q <> T_PYUV422UVC_MB32 %QMT*PVU\MZZ Qﬁ
0 _FMT_PYUV420UVC_MB32 @ D_FMT_FYLV420 Q
QQ 20_EMT_PYUVAT1UVC_MB32 Q G2D_FMT_PYUV4112048x2048 QQ
Q<> Q<> <>0
o o 2-3: p|xel_forma5g> .
QQ QQ <& QQ
< QQ <><> QQ
S <&
>
N
>
& o v
< & / .
<& - a /
<& . : \x
3
<& . 2 <>
<& . : Q
<& - : Q
<& . :
<& St :
<>© < -
. S MARFRE © BRiE2ERHERNBRAE @%—tﬂﬂﬂ
QQ QQ X%ia)EE R 15 - QQ
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<>
QQ <>Q G2D_FMT_PYUV422UVC_MB64 QQ QQ
S S G2D_FMT_PYUV420UVC_MB64 S S
QQ QQ G2D_FMT_PYUV411UVC_MB64 QQ QQ
G2D_FMT_PYUV422UVC_MB128
& O & &
QQ QQ GzojMLPvuwzouvchB%@ QQ
S S G2D_FMT_PYUV411UVC_MB128 S
Q Q Rotate/Mirror: Q Rotate/Mirror: Q
[& G2D101r1p0 (Rotate-Only) [& G2D101r1p0 (Rotate-Only)
Others: Others:
G2D_FORMAT_ARGB8888 G2D_FORMAT_ARGB8888
G2D_FORMAT ABGRS888 G2D_FORMAT ABGR8888
G2D_FORMAT_RGBAS88S G2D_FORMAT_RGBAS88S
G2D_FORMAT BGRAS888 G2D_FORMAT BGRAS888
G2D_FORMAT_XRGBS838 G2D_FORMAT_XRGB8888
G2D_FORMAT XBGRS888 G2D_FORMAT XBGR8888
G2D_FORMAT_RGBX8838 G2D_FORMAT_RGBX8888
G2D_FORMAT BGRX8888 G2D_FORMAT BGRX8888
9\' GZD_FO%I\?'}_RGBSSS G2D_FO @\\f_RGBsss 9\'
A‘\’V\ G2D_F AT_BGR888 G2D_FORMAT_BGR888S &(\%
QQ GéSQFORMAT_RGBsss §|§}0RMAT_RGBSGS QQ
S 62D_FORMAT BGRS65 £ GZD_FORMAT BGRS65 S
QQ QQ G2D_FORMAT_ARGB4444 Q<> G2D_FORMAT_ARGB4444 QQ
S <, G2D_FORMAT ABGRA444 S G2D_FORMAT _ABGR4444 S
O V833(IPC)<h < G2D_FORMAT_RGBA4444 S GZD_FORMAT_R(GS@MM S
0@ v831(IP ¥ G2D_FORMAT BGRA4444 QQ QQ
0@ V535(€DR) G2D_FORMAT_ARGB1555-1 £ QQ
S VS33(CDR) G2D_FORMAT ABGR155:
O G2D101r1p0 (Mixer-Rcq,  <V459 G2D_FORMAT_RGBAS56)
Rotate-AHB) QG2101A G2D_FORMAT BGRASS51
R128
V853 /* invailed for Ul channel */ invailed for Ul channel */
V821 0 G2D_FORMAT_IYUV422_VOY1UOYO
A7 G2D_FORMAT | ¥ G2D_FORMAT_IYUV422_Y1VOYOUO
G2D_FORNIAT Iv 0¥ vaYo G2D_FORMAT_IYUV422_UOY1VOYO
_Y1UOYOVO G2D_FORMAT_IYUV422_Y1UOYOVO
-4: pixel_formatl
N4 )¢ N4
‘@/ & @
D2 D D2
& & &
O O O
& & &
O & O
& & &
O O O
& & &
& O &
O <& & &
QQ QQ <>Q QQ
O & O O
& & Q &
> > > &7
2 3 o o
O O O O
& & O &
QQ Q<> Q<> QQ
O & O O
O
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<>Q
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QQ
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Q\\
QQQ :
Q 2D,
QQ - _FORM
Q o AT,
Q : ORM o
QQ o o 422U Q\’
ORM o <
o 422U o A\/\' /
anr _Yuv4z22 VC7U1V1VDUO Q
Ezo_mﬁ““”” . I
2 o V420 QQ :
_FO . U G |
i uv4. e @Q 2D MA
AT 20 1 3 TﬁY |
| : - V G RM uv. (=]
2D, V42 ouo . : - : |
G _FOR 0 V11U . b : : AQ
2D MAT NA ovo AT, 422U ViU : QQ% |
G _FOR YU R c z VC : Q
M y | 4 7U U
2D_FORI AT _YU 411UVC - = . : D QQ
MAT Va1 - D AT NA VO
Yl 1U 1U1 : - : R Q
N G2D_FO uv411 VC_UTV Vouo 2DFORMAT_YUV420UV QQ
QQ&\/\% /7 RMAT Y8 _PLAN AR1UGV0 & MATYU?ZOU&@ VO
: : 42 . o
QQQ G20 FO - GzD_FORMAT 7 LANI:WUOVO
QQ G2D R | - _YUV R
Q G : | 0: o 411U
<><> G20 FO VAT ABCRERES o - :
<>Q<> G2D_F ORMAT RBGnggz B} YUV411UVC_U1UWOUO
= E&( /T BGBASSSS o 'LPLANAV‘I UOVD
MAT_ GRA88 = R
Q@QQGzoFgRMATiRGBSg:: i BD
: on _XBG 2 M
<>©<> GjDFoRﬂAT‘RGBRSBSS GZEFORMT :
H3; Q D_F o s : TA :
G2D ORMA . : : : :
H c _FOR TRG o G _Fo hﬁyRGB 888
6 2D o . ZD T AS
| fo : 88 g TAT_BG 888
H7O3 GZDFORMAT_RGR888 : - AT?XR :
0 G2D RMA _RGB56 QQ = g :
VMP G _FOR T_BG 5 Q : : - 88
K3 1002 2D FO MAT_A R565 QQ - : 5
H 16 G2D F RMAT RGBM;E& Q = . 3
| | = : : o RMA _BGRX 8
D_FO AT RG.............R i : 8888 |
G2D RMA’ _RGBA44 t 3888 &(\%/
_FO " . | Q
. BG Q
y RA |
g AT, " | 8
e o ARGB . G
_FORMAT 4 R155 G QQ
<>®9x p 5 G <><><>
| 2
Q@Q yoe, _RG
Q 2D_FO e e
QQQ GzDiF RMAT_BGRA44
Q c o ARG .
QQ 0:9 e B155!
Q o o BGR :
i 1
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e e [
T517 - - - -
<& 100 <>Q G2D_FORMAT_BGRA1010102 QQ G2D_FORMAT_BGRA1010102 QQ
<G2D101r1p0 (Rotate-Only) s O & S
Q A133P QQ /* invailed for Ul channel / Q /* invailed for Ul channel / QQ
S S G2D_FORMAT_IYUV422 VOYTUOYO <. G2D_FORMAT._IYUVA422_ VOYTUOYO< >
S Y5097
S MRES G2D_FORMAT.IYUVA22_YTVOY! G2D_FORMAT_IYUVA22_YTVO
S 1 G2D_FORMAT. IYUV422_UOYIVOYO G2D_FORMAT. IYUV422_UOYIVOYO
< %6 G2D_FORMAT. IYUV422_Y1UOYOVO G2D_FORMAT.IYUVA422_Y1UOYOVO
’ﬁ'sz G2D_FORMAT. YUVA22UVC_V1UTVOUO G2D_FORMAT. YUVA22UVC_V1UTVOUO
. G2D_FORMAT. YUV422UVC_UTVTUOVO G2D_FORMAT._YUV422UVC_UTVTUOVO
e G2D_FORMAT. YUVA422_PLANAR G2D_FORMAT YUVA22_PLANAR
ﬁfff G2D_FORMAT. YUVA20UVC_VIUTVOUO G2D_FORMAT. YUV420UVC_V1UTVOUO
p— G2D_FORMAT. YUV420UVC_UTV1UOVO G2D_FORMAT. YUV420UVC_UTVIUOVO
e G2D_FORMAT. YUV420_PLANAR G2D_FORMAT. YUVA20_PLANAR
G2D_FORMAT. YUV41TUVC_VIUTVOUO G2D_FORMAT.YUV41 TUVC_V1UTVOUO
N G2D_FORMATYUVAT TUVC_UTVIUOVO G2D_FORMATYUVAT TUVC_UTVIUOVO N
D7 G20_FQRWAT. YUVA11_PLANAR G2D_FQRMAT_YUVA11_PLANAR D7
S > 5 S
QQ é@jom;\[ v8 = 0x30 é%’ FORMAT. Y8 = 0x30 QQ
<& & <5 <
QQ QQ /YUV 10bit format */ QQ /YUV 10bit format */ QQ
O S G2D_FORMAT_YVU10_PO10 S G2D_FORMAT_YVU10_P010 S
0@ QQ G2D_FORMAT_YVU10_P210 QQ G2D_FORMAT_yv(it9_p210 <>Q
S S G2D_FORMAT_YVU10_444 G2D_FOR 10444 O
QQ Q<> G2D_FORMAT_ARGB8888 ) G Bassaa@0
< < G2D_FORMAT_ABGRESSS G
G2D_FORMAT_RGBABS8S AT _RGBASSSS
G2D_FORMAT_BGRASS8S 2DFORMAT_BGRA8888
G2D_FORMAT_XRGB888 2D_FORMAT_XRGB8888
_FORMAT_XBGRB&8 G2D_FORMAT_XBGR8888
G2D_FORMAT_R! G2D_FORMAT_RGBX8888
G2D_FORNAT B G2D_FORMAT_BGRX8888
G20 _FORMAT_RG G2D_FORMAT_RGB888
G20_FORM 888 G2D_FORMAT_BGR888
G2 AT_RGB565 G2D_FORMAT_RGB565
RMAT_BGR565 G2D_FORMAT_BGR565
N ARGB4444 G2D_FORMAT ARGB4444 N
& & 7
Q<> -6: pixel_format3 <><> Q<>
& <& &
<& <& <&
& <& &
<& <& <&
& <& &
<& <& <&
& <& &
<& <& <& <&
<& <& & <&
& <& & &
& & & &
¢ N4 N N4
> > > &7
S 2 2 S
<& & & <&
& & & <&
QQ Q<> <><> QQ
<& <& & <&
&
<><> Q<> KRiNFE © ﬁkaﬁégﬂﬁn&fﬁﬁm@ﬁj@@a@—mwu <><>
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MR153
G2D202(Mixer-RCQ, Rotate-
RCQ) T153
V861

2.4 PR#IFMH

G2D_FORMAT_RGBA4444
G2D_FORMAT_BGRA4444
G2D_FORMAT_ARGB1555
G2D_FORMAT_ABGR1555
G2D_FORMAT_RGBA5551
G2D_FORMAT_BGRA5551

/* invailed for Ul channel #/

G2D_FORMAT_IYUV422_VOY1UQYO
G2D_FORMAT_IYUV422_Y1V0YOUO
G2D_FORMAT_IYUV422_U0Y1VOYO
G2D_FORMAT_IYUV422_Y1UQYQOVO

G2D_FORMAT_YUV422UVC_V1U1VOUO
G2D_FORMAT_YUV422UVC_U1V1UOV0
G2D_FORMAT_YUV422_PLANAR

G2D_FORMAT_YUV420UVC_V1U1VOoU0
G2D_FORMAT_YUV420UVC_U1V1UOV0
G2D.FQRMAT_YUV420_PLANAR

G2D_FORMAT_YUV411UVC_V1U1VoU0
G2D_FORMAT_YUV411UVC_U1V1UOV0

G2D_FORMAT_YUV411_PLANAR

G2D_FORMAT_Y8 = 0x30

2-7: pixel_format4

G2D_FORMAT_RGBA4444
G2D_FORMAT_BGRA4444
G2D_FORMAT_ARGB1555
G2D_FORMAT_ABGR1555
G2D_FORMAT_RGBA5551

G2D_FORMAT_BGRA555 -

/* invailed for Ul channel */

G2D_FORMAT_IYUV422_VOYTUQYO
G2D_FORMAT_IYUV422_Y1V0YOUO
G2D_FORMAT_IYUV422_UOY1VOYO
G2D_FORMAT _IYUV422_Y1UQYQOVO

G2D_FORMAT_YUV422UVC_V1U1VOUO
G2D_FORMAT_YUV422UVC_U1V1UOV0
G2D_FORMAT_YUV422_PLANAR

G2D_FORMAT_YUV420UVC_V1U1VOoU0
G2D_FORMAT_YUV420UvC_U1V1UOV0
G2D_FORMAT_YUV420_PLANAR

G2D_FORMAT_YUV411UVC_V1U1VoU0
G2D_FORMAT_YUV411UVC_U1V1UOV0

G2D_FORMAT_YUV411_PLANAR

G2D_FORMAJEY8 = 0x30

2.4.1 HAERYTTin) R

o Rotate/Mirror % N4t TR IE 4’i5ytes 7T, HAthThae TR,

2.4.2 REMTTIEEE

e Crop/Stitching, Scaler/Down_Sampling, PixelFormat_Conversion, ColorSpace_Conversion,
Point/Line Drawing, Rect_ColorFilling ThaE, I RGB &N AMRE], 1B YUV420 TS
#FEE 2 bytes X477, YUVA22 BEFEE 2 bytes X457, YUV4ll REE 4 bytes X177,

e Rotate/Mirror MINHIHHIZEEE 8 bytes X475, a40i FEEHTE 64 bytes XF75. ARIMRZ yuv
EERER, uvplane WREHMEEFHEXIFTAM, b0 YUV420 = =#8 16 bytes X457,
YUV422 55 16 bytes 55,

2.4.3 /IR ARSIA)E

B/\BEE: TWE L, ARGB8888 IEHFEEART 2, RGBS B EEAT 3, RGB565 BAFEK
F4, BEL, YUVA20 BHFEKRT 2.
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RATEE: rotate HEEX IR A 4k WML, HMINEBMRFIREZIANEE, RAESE
20482048, W KB F B S, RARILUAT 8k BN, ST RIS buffer B AY
1215,

2.4.4 HHERXETR

yuv i8I, MAEFREY, M —EE yuv420, LB 1422 SWERFIFLIRAY 1420, NV16 SH5RHIFEiR
X NV12,

2.5 {RIRThBEHET R

2.5.1 hE¥%E 515 (Rotate/Mirror)

FeftHE G EE R LM Horizontal-Flip. Vertical-Flip. Rotate0°. Rotate90°. Rotatel80°.
Rotate270°. Rotate90°+Horizontal-Flip. Rotate90°+Vertical-Flip.3£'8 figfE,

F TV | LL

¥

Rotate0® Rotate907’ Rotate180° Rotate270°
N
H-Flip V-Flip Rotate90°+H-Flip Rotate90°+V-Flip

2-8: rotate
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NIEER: R

25.2 B =/E %/} B H 7 (Point/Line Drawing/
Rect_ColorFilling)

BT REZ KT RE P LASE T XY F R X A T TRIBR & (EIE 7S, S0 FEIRLEF T 0xFFO080FF AY
ARGB {8, ZIhREEr] LB IR EHIERKE AN LB RMNEL, RBA]LLETIRE flag KI—
MIEFEER @M B AR alpha 8.

2-9: fill rectangle

DR WEIFES: E ek b

chip; IP version

T153/MR153 G2D201r1p0

NG
HTEHEERARNEEKENEENHTRIER, HTEAIREYGEERZE, ERETLE
BHEE B TREBEERN 0~255, ANEISFIEE R G. B. AZBMNALEHTHE, TASHET
BIEFEMRE:
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2-10: fillcolor_gradient

2.5.3 EB/R& (Alpha Blending)

TEINE R Z B LU alpha blending. Alpha 5379 pixel alpha. plane alpha. multi alpha =
M

pixel alpha BASMREBTE—1%E alpha 1&;
plane alpha NIE—"TEEFFREBREHLA— globe alpha 1&;

multi alpha M&NMEREA alpha EBEBEIEN globe alpha*pixel alpha

dx, e i, Fln

Ad, B, G Bl

2-11: alpha blending 1

2.5.4 i (Colorkey)

Colorkey X ARERAERTEKRSIMNESHNER, XNHEKSMIEHRIIE FE5FAEHXKEM
match X, £ match Xpi£ERARI—TEEHNEEE; THEFANKEMEIE match X,
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’ SHSBR: B

JE match Xpt@EZ @B alpha lB&. Alpha BEAE#MAER,.

R[E image Ziala] LU colorkey 3R :

o ZEH destination # match 25 (BERAAEID) , WIEFEL, BRA source 5 desti-
nation & alpha blending B EE,

o HBEH source H match #57 (RLABRAEIRD) , WikFEL, HEER destination 5
source f#f alpha blending [FBIRE.,

.»E""

i S

msch

destimoriom color K

2-12: colorkey

2.5.5 414 (Scaler/Down_Sampling)

e E B2 source %R destination B9 size H1TEM, H =S destination f#f alpha blend-
ing. colorkey FizH o HiZlei R G52 N EIBHR, MixerProcessor (G2D100) s k=] LUKekk
MEam—ieH, 182 G2D101rlp0 hxas A5, 4amiilhiese A ] LURIBY i1 E,
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Stretch Bl

Destination

2-13: scale and alpha blending

2.5.6 ZicitihiE{F(Rop2)

Z ot (E (Binary Raster Operations) 2B A ERE LN —FigiES X, FEMm M
NEHITIRE, T TAMHRIER, BRRR Aisclop (dst] ->[dst], HPEIRREG () « BInE
% (dst) MERFREEBEREGRT,

=TSR A R R RGP #0122 5 B AR R o B B O G T R AR R
ERERANRH, XMRFRIUERENGEERS. BEEE, (IzEF, ATXRIUZHEL
IR B X0

(\\)

G2D BRI B oy MR (EAIXS R 1R (RIS I T EBYRAS

1R1FRD aX

G2D_BLT_BLACKNESS dst = blackness
G2D_BLT_NOTMERGEPEN  dst=~(dst + src)
G2D_BLT_MASKNOTPEN dst = ~src & dst
G2D_BLT_NOTCOPRYPEN  dst=~src
G2D_BLT_MASKPENNOT  dst=src &~dst

G2D_BLT_NOT dst = ~dst

WAFRE © BRiBeERHERNERAE. RE—LTIF
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XHEER: W

1R 1FRS

EX

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

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

dst =src + ~dst
dst=src+dst

dst=whiteness

2.5.7 =TiitE{E (Rop3)

= o MR(E (Ternary RasterOperations) ZEFAAEDER = MaNEFITIR(EN—F e
ER e TE=TTEMBRIESR, R IR A srcoloplsrcl] op [src2] - [dst], HAEIERMNREIRR (srcoFlsrc1
)« —NENNBEL (s2) , PAIRBREIGR (dst) RFFIRELER,

Eﬁ%ﬂﬂ?ﬁf?ﬁﬁﬁ%?%’é%ﬂ’\]ﬂéﬂﬂ)@&%, FEWNSMRNETAS. TEIUEHINER.
XARIER VA ASSME MR BN SR UHIERAIENR, ¥R T BN EA T N AEE.

—EE IR =Tt FE IS

(\\)

1L BREEI BIRANREGRBRE=ZIMSHIEENILFES, KAFRAEZEENEGSE MK

FRo

2. WEBRF. EREZISHRIFEANEN (mask) , EEMEEEFTESSIRE, KUBMEIEHY

R IE,

3. BeREE: MBAFE=TSHENBEEREKS|, SIHACRNIISFER BRI,

TERTT Z oM ERaNESR(E, MEEIR, MERT, RRA srco, srcl, src2, dst,
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2-14: maskblt rop3

G2D ZHFRY =TTt MR IEA XS RzER(EED I T E RYZRAS

1R(FRS aX

G2D_ROP3_BLACKNESS dst = BLACK
GZD_ROP3_NOTSRCER{A\‘SE dst = (NOT src) AND (NOT dst)
G2D_ROP3_NOTSRCCOPY  dst=(NOT src)
GZD_ROP3_§RCERASE dst=src AND(NOT dst)
G2D_ROP?j: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—LTIF
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G2§_ROP3_WHITENESS
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g XHEER: W

FEEAXRABSPRIUCE g2d RIEMUE

iy

kernel/drivers/char/sunxi_g2d

G2D R BRI —HBE=F, 952 g2d_legacy. g2d_rcq# g2d200, #iEN FTEFRE. KB
g2d_legacy TBA T ZIFZHIMNA R, g2d1XX(%0 g2d101 kR4S ip) /8 g2d_rcq, g2d_rcq A

g2d_legacy B9#% O, g2d200 hi4s ip £/ g2d200 Ik5h, g2d200 REpERFREIBRREA ipo

g2d IXzh
iR Zs 5tER RIFECE
g2d_legacy LLIRIEE BN T 2T X CONFIG_AW_G2D #
MixerProcessor (G2D100) /FZ CONFIG_G2D_LEGACY
g2d_rcq 1R g2d XX AR ip A LIRS, 2 CONFIG_AW_G2D,
g2d_legacy BUFZRhR CONFIG_G2D“RCQ,
CONFIG2 G2D._ROTATE,
CONFIG ¢G2DMIXER (& FF <k
BFIKITIEN)
g2d200  fEEFR g2d2XX RASipHiEFR It IR CONFIG. AW_G2D,CONFIG_G2D200,

CONFIG_G2D_ROTATE,
CONFIG_G2D_MIXER (EFEFF <&
T I&ITHETR)

3.3 Device Tree ﬁﬂﬁiﬁ:ﬂﬂ

g2d:g2d@01480000{
compatible = "allwinner,sunxi-g2d";
reg = <0x0 0x01480000 0x0 Oxbffff>;
interrupts = <GIC_SPI21.0x0104>;
clocks = <&clk_g2d>;
iommus =<&mmu_aw 5 1>;
status = "okay";

}

A EREENHESE, AFRERCAEX.
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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*/ y
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,
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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; /*alphapremutiled 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_fc_cfg_tfc_cfg;
__u8reserve[60];

} g2d_image_enh;

4.1.2 £ demo /

F: BRIZFNA rﬁ]iﬁg%ﬁ%m&‘ﬁ#ﬂiﬁiﬁﬁﬂ’ﬂ 8 FhedE M HR1%:
O

[* BtE X Aargb8888IE T, 2 HFEF}1920x10803 HEREIBRAEFLI0E */
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;

1

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.sre_image_h.laddr[0] = src_image_addr[0];
#elif USE_DMA_BUFFERR_HEAP

WRINFRE © HiB2ERHRRNBRAR. RE—IRF
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blit:src_image_h.use_phy_addr=0;
blit.src_image_h.fd = src_image_fd;
#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.dstzimage_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 rect.y = 0;
blit.dst_image_h.clip_rect.w = 1080;
blit.dst_image_h.clip_rect.h = 1920;

ret =ioctl(g2d\ fd,G2D_CMD_BITBLT_H ,(unsigned lohg)(&blit))
)

4.2 EfREEMHHE (Crop/Stiching)

A BB ERRAEE R MPHETIEE, BHEERR. MNRFEAMNRIREE rcq BT, BINERA®
rcq EHTEVIE O, LA G2D101r1p0 #5441, 979 G2D101rlp0 #1 G2D101r1p0 (Rotate-Only)s /&
EHMBETEFZTEKREWNIT crop/stiching RIS NMESEHEFEMFRF cpu M AR, FrLURE
RongiE. TEMNKBEBERTAMHIEAR.

4.2.1 XESH

[* HETFIBHEIDEEKF T overlay  BXBHEF DI S BHEMNSEIGE, EafBNELESR  width, height, clip_rect.x,
clipzrect.y, clip_rect_w, clip_rect.h” 8%, AT LUE " width* 1" height " B A E GBS RN EGXIZN
window_size", ‘clip_rect’ Z#FROI*/

/> image struct */
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typedef struct {
int  bbuff;
_u32 color;
g2d_fmt_enh format; /* pixelformat*/
__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;
__u32 use_phy_addr; /* use phy_addr or not */
enum color_range color_range;
g2d_fc_cfg_tfc_cfg;
__u8reserve[60];

} g2d_image_enh;

4.2.2 {£H demo

A BT HEHEESEEENTE S XEBIEI A FZKNE, FZKNEBHEN—KKE,
BEnESEFSHRELRER, WMINRERRRE rcq B, EFEFA rcq FFHEERCIETE
B TRITIHEES, X TFIEREEZITF rcq BT 8IRITIE. flag_h S8{FEHB G2D_ROT_0 ¥
G2D_BLT_NONE_H & L,

y

4.2.2.1 rcq s
O

/* BT argh8888I8 T, SIPEEA1024x1024 ) PR E & src_image_fdHROIKIE (0, 0, 512, 512). (0, 512, 512,
512). (512, 0, 512y 512). (512, 512, 512, 512)MIXIHFEI TR, HHEIE 5125120 =M E 1 dst_image_fd
[4] L=

* BUEAdmabufferheapEREAE */

#define FRAME_TO_BE_PROCESS 4

int g2d_fd,;

unsigned long arg[2];

struct mixer_para info[FRAME_TO_BE_PROCESS];

int task_id

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));
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info[O].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.cliprect.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 = 0xff;

info[1].src_image h.format = G2D__[FORMAT_ARGB8888;
info[1].src_image_h.width = 1024, A
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_h.cliparect.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_th-=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;
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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_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 Lh.clip_rect.h =512;
info[3].dst_image_h.use_phy_addr=0; A
info[3].dst.image_h.fd = dst_image_fd[3]; y
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= GZD{EORMAT_ARG B8888;
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;
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))
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[* AN IET Hargh8888IET, NIHEA512x512M9E hsrc_image_fd[4]HHEA—11024x1024 3 H= A E Rdst_image_fd
* LU fERdmabufferheapZa1ER 5 */

#define FRAME_TO_BE_PROCESS 4

int g2d_fd;

unsigned long arg(2];

struct mixer_para info[FRAME_TO_BE_PROCESS];

int ret;

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_htalpha = 0xff;
info[0].dst_image_h.format = G2D _FORMAT _ARGB8888;
info[0].dst_image [h.width = 1024;
info[0].dst_image_h.height = 1024; A
info[0].dst.image_h.clip_rect.x=0; y
info[0].dst_image _h.clip_rect.y = 0;
info[0].dst_image_h.clip_rect.w =512;
info[0].dst_image_h.clipurect.h =512;

NG
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,;
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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;
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_hiclip_rect.w = 512;
info[2].dst_image_h.clip_rect.h =512;

info[3].0p_flag = OP_BITBLT; A
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[3];
info[3].src_image_h.bbuff = 1;
info[3].src_image_h.mode = GZD_E{XEL_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.clip_rect.x = 0;
info[3].src_image_h.clip_rect.y = 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;
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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))
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 3JErcq

[ ¥R Fargb8888IE, S HEE}1024x1024 D M EERARROIKIFA(0, 512, 512, 512)MKIHEFI TR, HtHFI512
*S12O MM ER EX

*PUEAdmabufferheapEREAHE */

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_PIXEL_ALPHA; /
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; N
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;
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l ret =ioctl(g2d_fd, G2D_CMD_BITBLT_H ,(unsigned long)(&blit))

J

* LU dmabufferheap R aE 1) */
int ret;

int g2d_fd;

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 =62D_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_gphy_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; A
blit.dst_image_h.format = G2D_FORMAT ARGBBS88
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.yi=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))

[ BANMER Nargb8888IRT, NI AN512x512M0EGRHHEN—11024x1024 9 PRI ER
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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;

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

XHIEER: W

4.3 BEf5451E% TR (Scaler/Down_Sampling)

7£: Scaler M Down_Sampling B9z &b 7 T/ BE PT AR X BT LA4E/)N, [E1BY BT LASS IR B4R
B, MEBENXEI ARG EGIRIRIRR 12 WEBHUREHITME, MMEME N, TREMLE
FRETLABIBSER, EEanal LA R 8k BI& ST FRAFRITIE N 2048, FFIA Scaler 48/)\%] 1080p.

4.3.1 XESH

/* Down_SamplingE=ZE# resize BB X, ScalerEEMBHK clip_rect HX */
/* image struct */
typedef struct {

int  bbuff;

_u32 color;

g2d_fmt_enh format; /* pixélformat */

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

__u32  haddr[3]; /*high addressforthree 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 */ ,C‘
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@pﬁce */

/7 __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_fc_cfg_tfc_cfg;
__u8reserve[60];

} g2d_image_enh;
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4.3.2 {#H demo

[* & Aargb888BIE T, HHFE}8192x81923 HERWEER T RAEF2048x8192, FH4EMI1920x1080
* Bl dmabufferheapR7ZAIIRAMA] */

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;

}

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;
[FHIRTRETRE, THEEEresizeB¥ ¥/
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; y/
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_recty = 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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4.4 BB EHR (Format_Conversion)

4.4.1 XBEH

[* BRI EEMRARLE G formataHE X */
/* 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 afterdown_sampling */

* after src_image hasbeen 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_fc_cfg_tfc_cfg;
__u8reserve[60];

} g2d_image_enh;

g2d_coor coor; /* top-left corner coordinates placed in the dst_image window

4.4.2 {#H demo

(\V

[* BtE X Hargb8888IE T, 2 HFEF}1920x1080 HFRME R ILIR AInv12A8=
* LUfEAdmabufferheapRE@FAM] */

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.sre_image_h.fd = src_image_fd;
blit.src_image_h.bbuff=1;
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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.dstzimage_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))

4.5 EIRRA (Alpha Blending)

4.5.1 XESH

typedef struct {
g2d_bld_cmd; flag bld_cmd; {
g2d_image_enh dst_image; y
g2d_image_enh src_image[4];/* now only ch0.and ch3 */
g2d.ck ck_para;

}g2d_bld; /* blending enhance */

NG

4.5.2 {#H demo

[* K 1280800 E TR E

* 7 XEBMsrc_image[0]. src_image[l]#destination #8Z Fstruct g2d_bld_cmd_flag H#Jsource. 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;

1

memset(&blt, 0, sizeof(g2d_bld));
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blend.bld_cmd = G2D_BLD_COPY; /* {RIBERABEERREMRIEE, 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;

blend.src_image[1].use_phy_addr=0;
blend.src_image[1].fd = src1_image_fd;
blend.src_image[1].bbuff=1;
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.use_phy_addr=0;
blend.dst_image.fd = dst_imagerfd;
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, GZD_CMD_BLD_{HW'nsigned long)(&blend))

4.6 = =/E %/ F 1H 7
Rect_ColorFilling)

4.6.1 XESE

(Point/Line drawing,

[* Hhg2d_image_enhBcolorsi R A FERIEZHEESE, E19E: Al31:24] R[23:16] G[15:8] B[7:0] */

typedef struct {
g2d_image_enh dst_image_h;
} g2d-fillrect_h;
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[PEEER A BEAGER. KEHEEER. BEENTGIER */
enum g2d_fc_mode {

COLOR_FIXED,

H_COLOR_GRADIENT,

V_COLOR_GRADIENT,

ks

[P EEEEREBEGRERY, FTGRAERALER HEK, TR RN HRAIGRE0~255*/
enum g2d_fc_clap {

NOT_OVERFLOW_HANDLE,

LIMIT_COLOR_RANGE_0_255,

}?

/* fillcolor cfg struct */
/* alpha_step. red_step. green_step. blue_step@HEHBE, bit[15:0]@HEHE/IE5?, 0~655353 W GRETEO
~1, bit[24;16] @M TEEEHID. */
typedef struct {
enum g2d.-fc_mode mode;
enum g2d_fc_clap clap;
__u32 alpha_step;
_ u32red_step;
__u32green_step;
__u32blue_step;
}g2d_fc_cfg t;

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/vplanes*/

g2d_rect clip_rect; /* roi */

g2d_size _.resize; /* image size after down_sampﬁing */

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;*/ AV :
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_fc_cfg_tfc_cfg;
__u8reserve[60];

} g2d_image_enh;

4.6.2 £ demo

7 B TIR demo B9 width, height,clip_rect BI eI SCI ) 5= 14
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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.use_phy_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_rect.x =0;

blit.dst_image, h.clip_rect.y = 0; A
blit.dst_image_h.clip_rect.w = 1920; y
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) */

(\\)

4.6.3 HEBIAFT demo

int g2d_fd;
g2d_fillrect_h info;
int ret;

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

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

}
memset(&info, 0, sizeof(g2d_fillrect_h));

info.flag_h = G2D_BLT_NONE_H;
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info.dst_image_h.use_phy_addr=0;

info.dst_image_h.fd = dst_image_fd;

info.dst_image_h.bbuff =0;

info.dst_image_h.mode = G2D_PIXEL_ALPHA;

info.dst_image_h.alpha = 0xff;

info.dst_image_h.format = G2D_FORMAT_ARGB8888;

info.dst_image_h.width =1920;

info.dst_image_h.height = 1080;

info.dst_image_h.clip_rect.x =0;

info.dst_image_h.clip_rect.y = 0;

info.dst_image_h.clip_rect.w = 1920;

info.dst_image_h.clip_rect.h = 1080;

info.dst_image_h.color = 0xFF123456;

info.dst_image_h.fc_cfg.mode=1; /* /kF#EiAsE, MEEIH, GEERRB FEstepEiBLEEK */
info.dst_image_h.fc_cfg.clap =1,

info.dst_image_h.fc_cfg.alpha_step =0x2710; /* 0x2710+3#%I:210000, RFTAHETH#EE10000/65535~0.153 */
info.dst_image_h.fc_cfg.red_step = 0x2710;

info.dst_image_h.fc_cfg.green_step = 0x2710;

info.dst_image_h.fc_cfg.blue_step = 0x2710;

ret=ioctl(g2d_fd, G2D_CMD_FILLRECT_H(unsigned long)(&blit))

4.7 &3E (ColorKey)

4.7.1 KRB

typedef struct {
int match_rule; /* Hmatch_rule JREF, ColorMin=<Color<=Color Max& = E L% M4; Y match_rule S &R, Color>
Color Max or Color <Color MinZ i @ ILAD 5515 */
__u32max_color; /* Color Max */
__u32 min_color; /* Color Min %/ {
}g2d_ck; y

4.,7.2 EFE demo AV

/* 5K 1280x800 B # 1 TR &, BAIXFsrc_image[0]iR E &

*E: XEBMsrc_image[0]. src_image[1]#ldestination 182 Fstruct g2d_bld_cmd_flag F8source. destinationfresult
*/

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 | G2D_CK_SRC;
blend.ck_para.match_rule = ture;
blend.ck_para.min_color = 35;
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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;
blend.src_imagel[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_image[1].clip_rect.x=0;
blend.src_image[1].clip_rect.y =0;
blend.src_imagel[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;
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, G2DLCMD_BLD_H ,(unsigned long)(&blend))

4.8 ZiTtitiiz(E (Rop2)

4.8.1 XRE&____

/* EERstruct g2d_blt_hiflag_hpRE X, G2DERIZIFAIROP2E(EIEIRINEEREA */
typedef struct {

g2d_blt_flags_hflag_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 with index 0 of the physical color palette.
* For the default physical color palette, this color is btack. */
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 */
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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=~(src A 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_ROTL 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,

/* 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 {#H demo

[* ZITEMHEE */ ¥
int ret;

int g2d. fd;

g2dblt_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; /* B RHMERIVR */

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;
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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_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))

4.9 =suici{F (Rop3)

4.9.1 XESH

typedef struct {
g2d_rop3_cmd_flag backflag;
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 { o
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 ORdst*/
G2D_ROP3_PATCOPY = 0xF0, /*dst= pattern*/
G2D_ROP3_PATPAINT = 0xFB, /* dst = (~src OR pattern) OR DST */
G2D_ROP3-WHITENESS = 0xFF, /* dst=WHITE */

} g2d_rop3,_cmd_flag;
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4.9.2 {#H demo

G2D Bis<#5HY ROP3 12{EIRIRINEERT IR

* =TTt EEIRE/
intret;
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;
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.maskiimage_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 = 0xff;
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(intfdyG2D_CMD_MASK_H ,(unsigned long)(&mask))
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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 énh ptn_image_h;
g2d_ima§\§e/nh mask_image_h; &\ & S\
g2d _@Qk_pa ra; QQ QQ QQ

R S S

@Qpedefenum{ <& < <&

| oP_FILLRECT=0x1, S < ® &
| opBimBLT=0x2, N & &L

& OP_BLEND = 0x4, <& <O O
QQ OP_MASK = 0x8, <><> QQ e <>Q

OP_SPLIT_MEM = 0x10,
} g2d_operation_flag;

struct mixer_para & RCQ4 o 4 : — PG, HEMRIEEEZ
|E|5|ZE\7JEE7§E'\J° str i _ i E’\J_q\é%; tu 3'1 Fﬁ/j__\.

4-1: mixerpara

FriAel ARt Bz O FEEHEZEONIEE, REIREW NI R g2d_operation_flag &
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4.10.2 A EBETERIPENER demo

4.10.2.1 G2D_CMD_MIXER_TASK

[41LE
* Bl dmabufferheapRZEIFAMA] */
#define FRAME_TO_BE_PROCESS 4
int g2d_fd;
unsigned long arg[2];
struct mixer_para info[FRAME_TO_BE_PROCESS];
int ret;

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

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

1
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_htheight = 1024;
info[0].src_image_h.clip_rect.x = 0;
info[0].src_imageh.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= GZD_PIXI—EL_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 = 0xff;
info[1}:src_image_h.format = G2D_FORMAT.ARGB8888;
info[1].src_image_h.width = 1024,

/¥ g Pargb8888IgT, DHFEN1024x10243 K El&src_image_fdROIXIHA(0, 0, 512, 512). (0, 512, 512,
512). (512, 0, 512, 512). (512, 512, 512, 512)MIKIFFEI TR, HHBIIM512*51253¥F==AIEKRdst_image_fd
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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_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;
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_hifd = dst_image_fd[2];
info[2].dst_image_h.bbuff=1;

info[2].dst_image Lh.mode = G2D_PIXEL_ALPHA,
info[2].dst_image_h.alpha = 0xff; A
info[2].dst.image_h.format = G2D FORMAT ARGBS888
info[2].dst_image h.width = 512;
info[2].dst_image_h.height = 512;
info[2].dst_image_h.clipurect.x = 0;
info[2].dst_image_h.clip_reCty,= 0z
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;
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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))

4.10.3 HRETEZRTIENER demo
4.10.3.1 G2D_CMD_CREATE_TASK

e PROTOTYPE

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

e ARGUMENTS

cmd G2D_CMD_CREATE_TASK

arg[0] argfg@mixer_parafgtt, ?tt%ﬁﬁ’ﬂiﬁﬁ%%ﬁéﬁﬁﬁo

y

arg(1] FERERMNHE, ATETFL

¢ RETURN AV

MIh: taskid, AFHFEFL, HeBRUAKK.
arg[0]x Rz V3B H FRIE MM mixer_paraN A= E o

% ioctl S5 L T CIRMAVHLAMIESEG], B HEEHLIE, QB EEFIR M.

XMIIRESIIERTRIMIELEY req BAFIRFE R # 1T i NG H B R B9 dma map #1 dma umap #24E,
&S Z R F#H mixer_para BINBE. task_id @M—/, RERHKZHBELF, 2—H
SIEXD ide. RIEBXA id BRI LU#—F18(E, thiligE, $H5R, FREXEAEI mixer_parao

MTHIF, SEIBRAANFTRMEAEANREEXIMLIELF, LB FRREB task id,
task0 A taskl, mixer_para WfAI#9iEE% G2D_CMD_MIXER_TASK 891+,

config_mixer_para(&test_info.info);
config_mixer_para(&test_info2.info);
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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 failure!\n"
__FILE FUNCTION__);

LINEZ.,

9 ——

—f —

}

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 failure\n", __LINE__,
__FILE FUNCTION__);

= —

4.10.3.2 G2D_CMD_TASK_APPLY

e PROTOTYPE

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

e ARGUMENTS

cmd G2D_CMD_TASKZAPPLY

arg[0] task id(F8G2D._CMD_CREATE_TASK#r=2 3X13)

e RETURN

(R0, &l Zle

Zioctl n*ﬁ%\E’M’Eﬁ%%?M‘T?kkﬁiiiﬁ’\]@#%?ﬂ’ﬁo

O

BESEE arg[1] 89 mixer_para, #J12 G2D_CMD_CREATE_TASK Z [5iR[a]#9 mixer_para 3¢
EZZ2BIBIN—" ioctl 555 G2D_CMD_TASK_GET_PARA 7417, XBAREES|EMIMNEEZH]
HEAY G2D_CMD_CREATE_TASK B8 E 1%k, i G2D_CMD_TASK_APPLY &7 task id 3K

1789

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__, __FUNCTION_);
goto FREE_SRC;
}

arg[0] = taskd;
if(ioctl(g2d._fd, G2D_CMD_TASK_APPLY, (arg)) < 0){
printf("[%d][%s][%s]G2D_CMD_TASK_APPLY failure\n", __LINE__,
__FILE__,__FUNCTION__);
goto FREE_SRC;
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4.10.3.3 G2D_CMD_TASK_DESTROY

e PROTOTYPE

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

e ARGUMENTS

cmd G2D_CMD_TASK_DESTROY

arg[0] task id

e RETURN

(mzh: 0, KW KKS )

% ioctl S BITFA R HERIERE task id FUHLALIESCA,

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 y

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

(\V

o ARGUMENTS

cmd G2D_CMD_TASK_DESTROY

arg[0] task id

arg[1] fEmmixer_paratstt, LmMBYIELEEEIET.

e RETURN

(A 0, & &= )

Z ioctl sF CHITEAZIRBIEE task id BY mixer parao

BRI BITRIEE NS IS RBARTF B BEFIX A ZNAIE .
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4.11 RERS

rotate ZHEE{XFT LA crop BIERE S, FAXIFMEMIRIE—REM,

B E PR, BRETRE. BEREAER. BRESFRFEILURSER—EM, BFIR%HE
HEC T REE. BGIEVERNZFEXT vehn BYBINR#HITR, EEA0RTLARY src0 1TEES. Fami
TXRiERE, BNEIHEREN srcl #HTERRS, RERE—MEEEN. BRESEZI6EE
demo R EINES .
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5.1 G2D IBitt¥eeitEAN

G2D 3 TR VBRIV R RELI T

Rotate:
for ARGB :2pixel/cycle
for RGB565 : 4pixel/cycle
for YUV420 : 4pixel/cycle
Mixer:
1pixel/cycle

1. G2D HEHH rotate BN BT s A HARETS M IBME R E SEGIR T size 18X, MHEEHBERNE
&,

2. mixer MEESEBGEINE X, mixer BIEEE T scalers crop. fillrect. format convert.
blend Zi%1E, SARW, BEBMAELEPRANIHERTERN, 03§ 1920x1080 77 ##=
El% scaler 4&/)\El 800x480 3 ##%, G2D MEERY DR FMMERFLLL 19201080 k., E¥F
1920x1080 73 ##ZE E 5 scaler 45/ \Ell 200x100 75 ##=, =3 NMIHEE] 1920x800 73 ##
=, B scaler#®EE| 200x100 A #E=y FBAMEER D FZE R MME R LL 1920800 f#, blend
BESLEEM mixer I21ERENE K, EZ mixer RITEBELASEM J9 0,

v
y

25451

G2D FEHUTHE IS, BILUBE BT ATUHATITRIRIEHEN (ZINRE NS EIRRIE D)
G2D BB E HARE IS A BV IR R ERE M G2D SRR A LIE IR IHEIRRTE

BRENEGREN =BG X B /G20 SR ENEGRLE

(=E&%E x BigE/ (G2DE B HAREBMBENGREE X G2DIE) )

—1ig 1920 X 1080 A/\HJ YUVA20 BEIfRFE G2D (BRZiGE S 300M) MuEEmIBICHERE:

1920 % 1080/4 * 300000000 = 0.001728s

MRRETITIRIER GRS E ENAEN SEANAFREZEXA, #iLE, YEMi ~=dma_fd
+ map/unmap.

Itesh, M cpu SAX. HRFESHEX.
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5.2 G2D W IBMERE R/ ERIITmBEER, BHA
IERTLURAA

o EINEEAEFEMA rcq HABMER req #METEFER

o FETWAMKIPWNES, HE G2D BGoJ LURM. WRATLL, EEK dtsi Tm T g2d SZE(E
B, EfmEREG

o MNREREN buffer BREIERL, B dma_map EHYIEMIHERTF TR, SRERE
it

5.3 #JED G2D irq pending flag timeout
BRI RE RS, BE—HE

1. 10F g2d FURYH, HEBRTIER.

# 1A
mount -t debugfs nodev /sys/kernel/debug
cat /sys/kernel/debug/clk/clk_summary | grep,g2d

#HEHeE
mount -t debugfs none{/sys/kernel/debug/
cat /sys/kernel/debug/pm_genpd/pm genpd_summary

WITESE, FH—=510E g2d RIfRERITHEREREEEMN. WMREE, —RRFIKENS

BAR, JIRFET, A 620 BEEHHWAIT_CMD_TIME_MS %, BHEIFRITENBA log, #MEX
HY buffer EBELER 2T IEH. ’

/c\atk/;\)roc/interru pts| grep g2d
NG
2. {1 g2d AAT =, BBHWITES, MBEFTEINREXESR, 5% demo HMEHESIEH

#SHER

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

# BHEIE R

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

5.4 XNHERTBA—F, HEELBERFT

FEIHFSHRNRERBEERHA—1F, EBIBIIRIF cache #1F,

MRBREEERH—F, EEREEENFT, BrER ICTRMm, BNEKARR MWIAIER
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E1E =R

H&*yﬁﬁﬁ ©2025 E’E/'@élu\*‘l’ﬁﬂ&ﬁiﬁﬁa/&ao 1%%_tﬂ$y$Uo

KX RNBRERUERIP, HEFNBEKEL2THERRHERAT ( “2F ) HEHRZ
_t)J*y%Uo

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

(ot

LWINER LLWIWER LUNINWER®
C ﬁ*ﬂﬁ\g'l—l‘ *‘I’ *ﬁ C (R &£ 75

é)ﬂﬁﬁﬁéuﬂﬁkﬁﬁm NEHIEIEE EME T AASOERAN TR HINEES
%, B, MRSE, WRESBMMEARE,

REFNA

BHEON~m. RSFFUENZESHKELEREROHBRAE ( &) 2EEENHIE
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?@?@ﬁm BAN. HHEHIRK) ARERILE=ZFNHE
*, ﬁumeAo$Y%¢MWEFL\Z%ELM#TWﬁEH%TYETMﬁﬂY@WO

AR BT R B R S T T 2 S S RIS ANIA A, 7B o = G
SiEh, FAEBERE S AN, EEETRES AR ARIEENET, 2ERE
R SRR T REE S5 VAT B B SUARR (BFIRY . SEANEFRERNE=
B ARA R ARE. B AE RN S,
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