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VGLite APl 23 T-F &1 AP, 3FF 2D READEME Y. ©r BUAHE .MX RT500. RT1160 f1 RT1170 %
F3E F 2D GPU BXshFE 4% 11 .

ARICE T HFENE T A H VGLite APl AT EE IR, X EHIFE 2 KA TE https://github.com/nxp-
appcodehub/gs-vglite_examples rt1170, T MCUX SDK 2.14.0. i 4ifEnf 2% i.MX RT VGLite API
Reference Manual (34 IMXRTVGLITEAPIRM) .

2 VGLite #IFEZEH)

VGLite i H 22840 B 1 fli7s. VGLite 7T SDK 4R H 3% T /middleware/vglite/ SCEJer, 3 3A1FE.

* VGLite API: —RFIHT 2D REDCHHE SRR E. KA. Ziik. Masfk, —BAE vg_lite.h .

* VGLite Hardware Abstract Layer (HAL fE -4 5 )2): ANZIREM R 5 GPU BELEFH G ERAE o

* Kernel Driver (P#Z3Kkzh) - #20k VGLite API {1 3K H#:4E GPU, 8% 78 W AZ 23 (A 0T .

* Elementary API: %1 VGLite API, $24t 1 —Fh ] 52 B0 75 2k A A BB B8, A ORI K UL
9%

W AR PN AE I ST T SRR S . B BIAEA. T SDK R H 3% N i /boards/evkbmimxrt1170/

vglite_examples/ CfF%r, fL¥E:

* VGLite_Support: ##47 GPU #1 VGLite N 1Z XL
* VGLite_Window: #2ftmiZz X, HT VGLite APl fEREHEMHFIE L.
* Display_Support: S8R BE MW i AAL E -

HoAh 5 7RSS AL T SDK # H 3% F ) /components/video/display/ SCfEder, HFIRzh SRl ge. Bor
[y

Application

VGLite API
VGLite HAL

- Software
DC_FB Display
Abstract Layer FBDEV MIPI_DSI_CMD
Saplla7ienz MIPI_DSI Driver
Driver = )

Elementary API

T T | e

L Board W|th MCU 1)

Kl 1. VGLite fIf& 244
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3 WiatklAia1

TR M TE S, BAMESS AR T Z M vg_lite_init () BREL LMy G20k XA i 40
DEMXELATE. MR, vg lite close () HSRBEBUELHI AT

vg lite init () BLEWANSECKIRE MM DX K/N: tessellation width Ml

tessellation height, EMLAUZ 16 MIEE. HUWCHEE H R/ US4 8 AR RN . a0 SRt g 53
e X RN (0, 0), WTGVEMEFH R B2 %I APl i vg lite draw ()

vg_lite init () WEEINAGLZEMXK/NN 64 KB, J& kAl fhdEd

vg lite set command buffer size () EREEXN.

vg_lite_allocate () M TEERRE AT HEZMIX . ZRE AT —NMASE, NiER

vg lite buffer t Z5iMERIFEE, H width. height Ml format EYELIRATHIMGIL . SR EE 2R TR
width 55 format HE)ITH stride JE&1E. SHEREHIR, vg lite free () SR FLHIERZE X

LAGIFE 01_SimplePath Jyfil, fEiE G2 Ao P8 A B J L1464k bR 4L

error = vg_lite init (OFFSCREEN BUFFER WIDTH, OFFSCREEN BUFFER HEIGHT) ;
error = vg lite set command buffer size (VGLITE COMMAND BUFFER SZ7);
error = vg lite allocate (&renderTarget) ;

—BRAAR, AR PAT N B T AR

vg lite free(&renderTarget);
vg lite close();

4 M

vg_lite clear () TR E K BRI BN X B0 X AN FETE X 35

FEMEG AT, WHF SRR I BT R . KZHORPIATIL R ECR A 0xFPFFFFFF () SHIEEYEX
iﬂi:

vg lite clear (&renderTarget,NULL, OXFFFFFFFF) ;

KEFEIFEBEH AT H 0xFFFF0000 () HALHR:

vg lite clear (rt,NULL, OxFFFFO0000) ;

5 Ptk

T ER vg lite clear () %L, HEABICH 32 fiff) vg lite color t ZMMAE. W K2 Frx, H
1% N RGBA8888 (4. %t. . alpha i, fAMEIE Y 8 i, LI MIE/ERILNI, alpha BIETER AL, T
)I_LI; ﬁ%@o
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OXFFFFFFFF

AIpha Blue Green Red
Channel Channel Channel Channel

RGBAS8888

¥ 2. RGBA8888 #% i,
KZH VGLite p& B F b5 Mok w8 LR K BRE R g s =, fFlan

vg lite blit (). vg lite blit rect()\ vg lite draw (). vg_lite set stroke(). vg lite draw patt
*ﬂvg lite draw_radial gradient( XL bR O J5 35 2 A

{EH —1L VGLite B8 #UAH HAt K

*vg_lite set_grad() (BT A7) %R E LHIL M. BATRER N uint32_t, #Ky B3
/NI BGRA88S8S, AN/ ik RGBA888S #iffl vg lite color t Zitifk,

OXFFFFFFFF

Alpha R Green BIue
Channel Channel Channel Channel
BGRA8888

| 3. BGRA8888 ## 3\

*vg _lite set rad grad() (#Ti18 )%ﬂvg lite set linear grad() (ZETF 19) PN R KR
B, SRR, G, ¥R alpha @i, X EREEEE [0, 1.0], {H565 1 VGLite 24
Hms 2] [0, 255] X 8], HI 8 AR R 1H.

6 OtHiE%y (Raster Blitting)

vg lite blit () REH THIEZMX N AEZ IR A X A . M AS AR REMX
Hilksource. B XHihttarget. M matrix. HEAEH B color. AR blend il iE
Mfilter. XESHR G HEMN A

4k, i VGLITE GetRenderTarget () BREURHIHFRZEMIX . H BUG S5 HbRZh X5,
VR VGLITE_SwapBuffers () Al VI#iZ ARGl X ER & LER. XA REIKE vglite_window.c
A, AL VGLite AP,

K2 BURBIE U AR B AR B % B BoR NA

vg lite buffer t *rt = VGLITE GetRenderTarget (&window) ;

vg_lite blit (&renderTarget, &dropper, &matrix, VG LITE BLEND SRC OVER,
OxFF000000, mainFilter);

VGLITE SwapBuffers (&window) ;
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7 “¢t (Transformation)

BT vg lite matrix t Z5HMAH 3 x 3 AR, F

Flvg lite translate(). vg lite rotate(). vg lite scale() FHREEIFE. M4 WH
XEREC AT, FTEEMEM vg lite identity () HEAMMM . HEITRHHA vg lite identity()
BRELES, 2 BT T A A e R R A 2 A

TR SRE, RGN R, BRI HAAR R 2R AR RON A B, T34 9 x BTy
[, 16 Ry RIETT . AR R A AR 1200 B 7 LA s

A 08_BlitColor 4, M 3 X vg _lite translate () REEZRMMFE, LUK A7 EE AR M X 8CE 2
feEf B, JHIEFR A vg lite rotate () KIEFHEEIER. K4 XTLUFIUAZ#T T HlAk:

@Translate to: @Translate to:
2,2) (2+260, 2+0)
(0,0) , ,
X (0,0) X
lg N\ '! \ PANEL
D )
Next frame
@After identity, translate to: |:> Loop
(DEMO_PANEL_WIDTH/2.0,
DEMO_PANEL_HEIGHT/2.0)
Rotate 0.3°
per frame -
I4 iA i4 i4
Y LY
Kl 4. T8 5 el

1. B TRSEREN 2,2), EBIRZMHIX dropper K EAEHIF HIRZ WX renderTarget ) (2,
2) ARkt .
vg lite identity(&matrix);
vg lite translate(2, 2, &matrix);

vg_lite:blit(&renderTarget, &dropper, &matrix, VG LITE BLEND SRC OVER,
OxFF000000, mainFilter);

2. B SHE N (260, 0), B SR ARTEAD, 133 (2+260, 2+0). SRJ5 N AOURZE X 4 S
F) HARGE T X (2+260, 2+0) ALFRAL

vg_lite translate (260, 0, &matrix);
vg lite blit (&renderTarget, &dropper, &matrix, VG LITE BLEND SRC OVER,
OxFFOOFF00, mainFilter):;

3. BRIEMEH vg_lite identity () VKR TARMRAEREUATMME. Bk, 25 =P8 EERIEZMNIX
renderTarget HCE S| HAFZEMX rt {1 (DEMO_PANEL WIDTH/2.0, DEMO_PANEL_HEIGHT/2.0) A&
*/j_:\‘ﬁi EHE%B/‘JEP‘[L‘O

vg lite identity(&matrix);
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Vg lite translate(DEMO PANEL WIDTH/2.0, DEMOiPANELiHEIGHT/2.0, smatrix) ;
vg lite bllt(rt &renderTarget ématrix, VG LITE BLEND SRC OVER, O,
mainFilter) ;

4. &I vg _lite rotate(), Hg A\ rAngle FERERLS G 0.3 B2, DLHTE S HIEZE X B 3] B
FREBMPIXIN , FESLHE R H B 2.

vg lite rotate(rAngle, é&matrix);
rAngle += 0.3;

H4b, vg lite scale() H#AE 10_Glyphs TR, HAFFHRF %" K T IURE, FEACLEON:

vg lite scale(4.0, 4.0, &matrix);

/* Blit the buffer to the framebuffer so we can see something on the screen */

error = vg lite blit(rt, &bufferToBlit, &matrix, VG LITE BLEND SRC OVER,
OxFFOOFF00, mainFilter);

8 JHJEAL4 (Rectangle Blitting)

VGLite I3 ##ff /] vg lite blit rect () RECKREHRIHMERIXE, A RMH L

Mlvg lite blit () REHIENEZMX . vg lite blit rect () BRETHE—ESMIEH

rect, rect[0] flrect[1] RMHHEXEAL LMPFIX Sy AbR, rect[0] Mrect[1] REFXBMEE S
B

12_BlitRectH H — MU &7 0 - 9 MIREGEYE, HAMAH vg lite blit rect () REMNIEEIEGH 75 Z i
DU X I 2 H bR ZE v X, S XIS — 7. BN rect \%U%F;zﬁaﬁlﬂlm, PLIEFE DU Pt B2 11
TR, 5 BT

Source Buffer: Target Buffer:
[32,0,32,46]

2986

[0,46,32 46] T ‘ [96 46,32,46]
[64,46,32,46]

K 5. FEIBALH

- KRN (32, 46) R IXIH 2 MIRZZ I IX 1Y (32, 0) kbR S 2 H gzt X1 (0, 0) ALbritb.

vg lite identity (&matrix);

rect[0] = 32; rect[l] = 0; rect[2] = 32; rect[3] = 46;

vg_lite blit rect(rt, &glyphBuffer, rect, &matrix, VG LITE BLEND SRC OVER, O,
mainFilter) ;

2. $ RN (32, 46) T IX I 9 IEZZ T X1 (96, 46) Abbr S 3 H ArZ2 i X (1 (34, 0) Akkrit.

vg lite translate(34,0, &matrix);

rect[0] = 96; rect[l] = 46; rect[2] = 32; rect[3] = 46;

vg lite blit rect(rt, &glyphBuffer, rect, é&matrix, VG LITE BLEND SRC OVER, O,
mainFilter) ;

3. M R/NN (32, 46) FETEIXIE 8 MIELEIMIX 1) (64, 46) Akbr S it B H Ar g2 X 1) (34+34, 0) Ahtrkt.

vg _lite translate(34,0, &ématrix);
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rect[0] = 64; rect[l] = 46; rect[2] = 32; rect[3] = 46;
vg lite blit rect(rt, &glyphBuffer, rect, &matrix, VG LITE BLEND SRC OVER, O,
mainFilter) ;

4. KRN (32, 46) AR X4k 6 MIRZE X (¥ (0, 46) Ab7 S 2 H A2 X 1) (34+34+34, 0) ALdzit.

vg_lite translate(34,0, &matrix);

rect[0] = 0; rect[l] = 46; rect[2] = 32; rect[3] = 46;

vg _lite blit rect(rt, &glyphBuffer, rect, &matrix, VG LITE BLEND SRC OVER, O,
mainFilter) ;

ERAE A, ARHIEFE matrix TR IX IR 2] H ARG X e b E

9 BERZEMX

PLESHAE, TR A7 i R R 22 vp X b A2 ELE o) B AR X, SR X RFAIE YY) 45 /4
vg_lite buffer t &, HEMETEAHE:
* width: ZZM X9 (MR .
* height: ZZrPXEE (MERENBALD
o stride: PR, DLETNEAL, Ron ETNATHAMERMEEZ, S X E. Bk, X557 N8Ea K.
o tiled: X HARIENAEFIAR, A RMERE:
~VG_LITE_LINEAR: MZEFI4i. M L3 FRgktemmfm, #Em.
-VG_LITE_TILED: %4z bl 4x4 BERIHIE A (b XKHHEAEA AU, 64 71k 55) o X Fi R 7E g
Loz ph X NI B B RE
* format: ZZrPIXEERE . o T BEIEE R RIALTE , TSR EAI A
* memory: {5 &R R GHLIE TR E
 address: GPU Hhlit.
* image_mode: FEGHA, H/ETEHNA.
T RESE, EREHTEE width, @& height MEIEK A format 5, M vg lite allocate()
Nvg lite buffer t GBS HNAE. M IXHINFHIER 2 vg 1ite allocate () FrBCHINAEHE
e, ZRECKH BN EHREDK stride. KEHRELEMBIFZEE DL ARSI FREFE,
01_SimplePath. 02_QuadraticCurves F11 03_Stroked CubicCurves %:

buffer.width = OFFSCREEN_WIDTH;
buffer.height = OFFSCREEN_HEIGHT;
buffer.format = VG LITE RGBA8888;
vg_lite allocate (&buffer);

BT IE M T E GO E ARG, BB 2o X %2 width, &% height MFIERE X format =42
., RJEHR vg_lite_allocate (). JFUARIEEEERE 7 ZF 3 R 2% 0H X 2 BCH A A7+ . 08_BlitColor
RS B T IR T

/* Load the image data to a vg lite buffer */

dropper.width = IMG WIDTH;
dropper.height = IMG HEIGHT;
dropper.format = IMG FORMAT;
vg lite allocate (&dropper) ;

uint8 t * buffer memory = (uint8 t *) dropper.memory;
uint8 t “*pdata = (uint8 t *) BGRA8888 Data;
for (j = 0; j < dropper.height; Jj++)
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memcpy (buffer memory, pdata, dropper.stride);
buffer memory += dropper.stride;
pdata += dropper.stride;

}

{HIE CL B, BN WA R B G s . — o R UREME, 59— 2 2 v X A FL i N A7 h
FIBIA . TR 7 A] DO Sx Fh R IR 2, BB 22 0h X N A28 4T B8 U5 B BUE, A28

vg lite allocate() KN vg lite buffer t ZEMEDEHNAT, ALIXFEELIT 315 B 1% R T
stride J&E. 13_PatternFill 1 14_Ul FACHD B B 73X — v

buffer->width = width;

buffer->height = height;
buffer->stride = stride;
buffer->format = format;

/* "Copy" image data in the buffer */
buffer->handle NULL;

buffer->memory imm array;
buffer->address = (uint32 t)imm array;

10 Zitai% = (Color Format)

VGLite BHAEAR T LA R Bt =0, P EURATE Ge 22 v X 38R A X e X
. VG_LITE_RGBAB8888

. VG_LITE_RGBA5551

. VG_LITE_RGBA4444

. VG_LITE_RGBA2222

. VG_LITE_RGB565

.« VG_LITE_YUYV

. VG_LITE_A8

. VG_LITE_A4

. VG_LITE_L8

R. G. B\ AZpploRate, L. WA alpha i, 8. 5. 4. 2 ¥R N A BIBIERIALSE . Fln

“RGBA5551” FRHAT 6 fuflh, 5 fuskth. 5Lt 1 fi Alpha JEIEMZIt. A8 Bk Ad ZR{UHiRIZE Y]
JEE1) 8 fi ok 4 {7 alpha i, #:f RGBI#IE. L8 Fr 8 fistfE, EFF JHIGMER.

A HAhE VG_LITE_RGBA8888 AlfFithkk s\, il VG_LITE_ABGR8888. VG_LITE_ARGB8888. VG_
LITE_BGRA8888. "1} Nidi& 1 s i AH 7], AHIEIE K HEIR T A . H4h, A I VG_LITE_RGBX8888
gtk a, Hrh X %% alpha @i 458 OxFF, EIARE.

6 RoR 7KL ks U IE Az 58 A 81 77 5
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24

32
Bity

K 6. Zitetk i £ 56 A HES 1 7 5K

AN Ak 2 T AN AL 5 B KA X552k . 08_BlitColor S IR AN [ fr) i d =X i 7 Al — 5K I
J, i#il% DROPPER FORMAT #EATYI#e, T vg lite blit () HREER, FEAMEBWT:

#1f (DROPPER FORMAT==DROPPER565)
uint8 t “*pdata = (uint8 t *) BGR565 Data;
#elif (DROPPER FORMAT==DROPPER4444)
uint8 t “*pdata = (uint8 t *) BGRA4444 Data;
#elif (DROPPER FORMAT==DROPPER8888)
uint8 t “*pdata = (uint8 t *) BGRA8888 Data;
dropper.stride IMG STRIDE;
dropper.format = IMG FORMAT;
vg_lite blit (&renderTarget, &dropper, &matrix, VG LITE BLEND SRC OVER,
O0xFF000000, mainFilter);

HL7 R 1R etk s RoR ACR .

o
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VR

RGBA8888 RGBA5551 RGBA4444

e
RGBA2222
(only support

RT500)

RGB565

A4

K 7. ANFEIBEO R R SRR 2R

B 7, AR B S 20F AN R O 4 5
o BARAL TR HEE BN, HEESEEG R E, SEHEIH R AN O
VG_LITE_BGRAB8888 #ll VG_LITE_BGRA2222) .

* BGR565. L8. YUYV ¥ f alpha B K1 5t. XFES HILE RGB i@iE e X EGEE 5, mAEEW. 7
HET, R BAan.

« A8 fll A4 A alpha ##ii, 75 A RGB @IEMIEN FAR I, FIEAFFEE image mode JBIEREN
VG _LITE MULTIPLY IMAGE MODE DU HIEF NG, MEEIEMfR R,

« BGRA5551 A3z #:¢3% 8, KA alpha EX 8 0 GEBD 81 CREH) .

11 K1 (Image Mode)

4 vg lite buffer t Z5HIMRERTEFH =FEGHERZ —:

* VG_LITE_NORMAL_IMAGE_MODE: HE#AfHIE&## (blending mode, TI/4H) £l E1E . BRilik
B

« VG_LITE_NONE_IMAGE_MODE: Zm&E %A .
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* VG_LITE_MULTIPLY_IMAGE_MODE: K& 5izagitMHfe. HABEME vg lite blit () REHHEE.

1. 08_BlitColor, Pl EIEAEA MM T PAEIER, W K 8 Frax. 2B N EH
VG _LITE NORMAL IMAGE MODE HJE%, 2 —ANffH vG LITE MULTIPLY IMAGE MODE HJE&. XT3
kMR, ARSI OXFFOOFFO0 (4tfh) , R HAdIMEE (1 E AT L, 0x00, T LAZE R EG A R AR E T 4l

4 4

“~ .

VG_LITE_NORMAL_IMAGE_MODE VG_LITE_MULTIPLY_IMAGE_MODE
(Paint Color: OxFFOOFF00)

K 8. A A B AR

VG_LITE_MULTIPLY IMAGE_MODE thA B TAEAR MKB AT I, B A4, A8. It4h, HAEERT
#F, alpha #(#% + vG_LITE MULTIPLY IMAGE MODE @&/AHSIIFEEL, B4 alpha ## 5 H B A A8, T HAE
fl VG LITE MULTIPLY IMAGE MODE AJ LLEEHA S i w45 it

7£ 10_Glyphst, F%F % [ alpha $dE st ik 22414 OXFFOOFFO0 (Z¢(%) , Filid DL A HEAT V8 4L R :

bufferToBlit.format = VG LITE AS8;
bufferToBlit.image mode = VG LITE MULTIPLY IMAGE MODE;
vg lite blit(rt, &bufferToBlit, &matrix, VG LITE BLEND SRC OVER, OxFFOOFFO0O,

mainFilter) ;

MPIAEFREL AT %, R vg lite blit () H1#) OXFFOOFFO0 (Zkff) %’y OxFFOOOOFF (41ff) RJ

Al 40 B9 Fos.
vg_lite_buffer_t %

OxFFOOFFOO  Target Buffer

g OxFFOOOOFF
Blit
Image_mode: %
VG_LITE_MULTIPLY_IMAGE_MODE
Source Buffer Target Buffer
K 9. AR TAIFE
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12 RA&H (Blending Mode)

5 (src) UG E HI 2 H bx (dst) BUEE, A ARMEAE (blending mode) : (s Fl D RNV HARHIE
tBiEIE, Sa M Da KoRVEAH PRI Alpha i#i1E .

* VG_LITE BLEND SRC OVER: ff dst L7k src, JfH dst REEfE sa AN 1 IXEER. AKX A s + (1 -
Sa) * Do

* VG_LITE BLEND DST OVER: 5 VG LITE BLEND SRC OVER M, ff src 777~ dst, itk src HEEfE
Da A% 1 KM AES]. AXA (1 —Da) * S + D.

* VG_LITE_BLEND_SRC_IN: fE src All dst EEMIXIH RN src, Da M T src BIfR, HAKX N pa * s.

* VG_LITE BLEND DST IN: 5 VG LITE BLEND SRC OVER M/, fE src fldst H& X EIR dst, sa th

RIHIT dst MR, HAHXN sa * Do

VG_LITE BLEND SCREEN: [FJI27R src Ml dst, ZRMEIEAMEL s. D — K, HACREL K255

LHT R AR B EIR -~ E. A 81 - [(1 -8) * (1 -8)) =8+D=8*D

VG LITE BLEND MULTIPLY: [RIRJ{/R src Fl dst, #AJ5 %4k src il dst B X I src bl dst. A A

S* (1-Da) +D* (1 -5a) +5 * Da

VG LITE BLEND ADDITIVE: fijf.44 src il dst AN, A~ s + D.

VG _LITE BLEND SUBTRACT: 5 VG LITE BLEND ADDITIVE BixUMi/, H dstifiZ src, A=A D * (1

- Sa)o

Xt 09_AlphaBehavior HHUEZE X, o EPU7r 2 — XV ANE I, HALXISOE By OXTF (158
o, e LA B E

buffer memory = (uint32 t *) bufferToBlit.memory;

/* Alpha value is 0x7f, color value is 0 */

for (i = 0; 1 < TEST RASTER BUF WIDTH * TEST RASTER BUF HEIGHT; i++)
buffer memory[i] = 0x5£000000;

/* Blue color */
for (1 = 0; i < TEST SMALL STZE; i++4)
for ( j = 0; j < TEST SMALL SIZE; j++)
buffer_memory[i e TEST_RASTER_BUF_WIDTH + j] = OxFFOOOOFF;

H ARGzt X R TS N A IE I A

vg lite clear(rt, NULL, OxFFOOOOFF) ;

G, M BB AR AR, Rtz X 2 ) 2 H AR S i IX K

vg lite identity (&matrix);
/*Blit with VG LITE BLEND SRC OVER blending */
vg lite bllt(rt &bufferToBllt ématrix, VG LITE BLEND SRC OVER, 0, mainFilter);

vg_lite translate(TEST RASTER BUF WIDTH, 0, &matrix);
/*Blit with VG LITE BLEND DST OVER blending */
vg lite blit(rt, sbufferToBlit, &matrix, VG_LITE BLEND DST OVER, 0, mainFilter);

vg lite translate (-TEST RASTER BUF WIDTH, TEST RASTER BUF HEIGHT, &matrix);
/*Blit with VG LITE BLEND SRC IN blending */
vg lite blit(rt, sbufferToBlit, &matrix, VG LITE BLEND SRC IN, 0, mainFilter);
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% Ff] VGLite API 7 i.MX RT &% 1 & 4 fs

PG BsEE RS RE G 10 fos. v 7S E, KR rBiaeE s ED [0, 1.0], (HSEZPRE 1)

72 [0, 255]. N7 EWER, K10 hrgitek A& RN (R, G, B), SLFRiy VG_LITE _BGRA88SS.

[

S+(1-Sa)*D

(1-Da)*s+D

VG_LITE_BLEND_SRC_IN:
Da*s

VG_LITE_BLEND_DST_IN:
Sa*D

VG_LITE_BLEND_SCREEN:
S+D-S*D

VG_LITE_BLEND_MULTIPLY:
S*(1-Da)+D*(1-Sa)+S*D

VG_LITE_BLEND_ADDITIVE:
S+D

VG_LITE_BLEND_SUBTRACT:

VG_LITE_BLEND_SRC_OVER:

VG_LITE_BLEND_DST_OVER:

upper left: (0,0,1)
other area: (0.63,0,0)

upper left: (1,0,0)
other area: (1,0,0)

upper left: (0,0,1)
other area: (0,0,0)

upper left: (1,0,0)
other area: (0.37,0,0)

upper left: (1,0,1)
other area: (1,0,0)

upper left: (0,0,0)
other area: (0.63,0,0)

upper left: (1,0,1)
other area: (1,0,0)

upper left: (0,0,0)

D*(1-Sa) other area: (0.63,0,0)

K10, AR SRR R AR

13 it
VGLitel it T — RFIA TLHIE CROBRIETY, UREL . M. S OIS, FLRI SRR A7

AR A AR e R A s 1S IR AR, A FIRIERS B AR S

o M Lo S (R

BAED S8 Eitipe
0x00 None &1k, HE— A IFREH L.
0x02 X,y BB (X, y), WETFREER.
0x03 Ax, Ay P25 2 AN A8 AR (A X, Ay), #3hE (startx + Ax, starty + Ay). &R .
0x04 X,y I B2 345 78 A HR A (X, Y)o
0x05 AX, Ay R ERIRIRTALRR (AX, Ay), EIEZF] (startx + Ax, starty + Ay),
0x06 cX, CY, X, y ML E R A (ox, cy), Ll “IRIHZRRIZ E L4 AT (X, ).
0%07 Acx, Acy, Ax, |FIHZEFIFXTAAFR (A cx, Acy) BTt (startx + Acx, starty + Acy) il s, 2 — K
Ay BHZL P2 T (startx + Ax, starty + Avy), FLHISE RN AR (x, y) THEAS 2.
CX4, CYy1, CX2, N ; : I — Yo 4 B[ oA 2
0x08 Cya X, ¥ FI 25 E rFE 5 1 (ex1, ey 1) Al 2 (cx2, cy2), il IR B4 @ 405 (X, ).
Acxq, Acy, T 25 52 RIARR A8 AR (A cx1, Acy1) Ml (Acx2, Acy2), iHEFEHIA 1 (startx + A cx1, starty
0x09 A Cxa, Acya, + Acy1) FIH%HH] & 2 (startx + Acx2, starty + Acy2), FIFI BN A 2] =0 2 225 11
Ax, Ay (startx + Ax, starty + Ay), % & dHAEHRALER (Ax, Ay) HHE7E]
AN14210_ZH All information provided in this document is subject to legal disclaimers. © 2024 NXP B.V. All rights reserved.
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&/ VGLite API 7 i.MX RT #7111 Bl 4%

BAFR A S LD R A MR RS . ASHEAON BN, B iE W B8N 5 SR
Al (HATRSHCERA N £loat, WEMERSRANE R E RN uint32 t AMRERAIFIBO0 5 7720 AT Dodsd DL ARG Fr
Berp I e AR SEBLL T i

union opcode coord {
float coord;
uint32 t opcode;
i
static int32 t pathDatal[] = {

{.opcode=2}, 0.5f, 50.5f, // Move to (0.5, 50.5)

{.opcode=4}, 50.5f, 50.5f, // Line from (0.5, 50.5) to (50.5, 50.5)
{.opcode=4}, 25.5f, 0.5f, // Line from (50.5, 50.5) to (25.5, 0.5)
{.opcode=4}, 0.5f, 50.5f, // Line from (25.5, 0.5) to (0.5, 50.5)
{.opcode=0},

}i

B2 01_SimplePath FiHL2xH] T — A=/, MiH vg lite path t ZWAERATHREER. LIHES.

static vg lite path t path = {

{0, 0, // left,top
400, 400}, // right,bottom
VG LITE HIGH, // quality
VG_LITE_ S32,

{0}, // uploaded
sizeof (pathData), // path length
pathData, // path data

1 // path changed

I 8

AR IR pathData HERIEAANE T A48 S K2 Ak

static int32 t pathDatal[] = {

2, 0, 400, // Move to (0, 400)

4, 400, 400, // Line from (0,400) to (400, 400)
4, 200, O, // Line from (400, 400) to (200, O0)
a0, 400, // Line from (200, 0) to (0, 400)
0,

I 8

7£ 01_SimplePath #, pathData & = ME{E:

« 2: BANFNELEHA IR (x M y) 781

© 4 RTINS HI— R LB RS AR (x BTy) FRE M A
* 0: SER biiE LEkAE, JEHG IR .

02_QuadraticCurves 5 01_SimplePath & T #/ErHAhIEAM F, H pathData #ZH N:

static int32 t pathData[] = {

2, 0, 400, //Move to (0, 400)

4, 400, 400, //Line from (0,400) , to (400, 400)

6, 400, 200, 200, 0O, //Quadratic Curve from (400, 400) to (200, 0) with
control point in (400, 200)

6, 0,200, 0, 400, //Quadratic Curve from (200, 0) to (0, 400) with
control point in (0, 200)
0,
}i
AN14210_ZH All information provided in this document is subject to legal disclaimers. © 2024 NXP B.V. All rights reserved.
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% Ff] VGLite API 7 i.MX RT &% 1 & 4 fs

Horb, #AFS 6 T2 IR Ek, JRBR—MEH RN — DA SR x 5y AR,

11 &/5 T 01_SimplePath 1 02_QuadraticCurves. HT#AEM 6, FH - AMN=MEMEM LS L. K11
W, AR KK SR R, R R A ) S N K SRR 2R AR

Quadratic Curve to:
(200, 0)

with Control Point:
(400, 200)

Line to:
(200, 0)

Quadratic Curve to:

(0, 400)
with Control Point:
Line to: (0, 200)
(0, 400)
Close Close
—
Path Move to: Line to: Path \ove to: Line to:
(0, 400) (400, 400) (0, 400) (400, 400)
01_SimplePath 02_QuadraticCurves

B 1. HELS 2 R g 47

JH:% 03_Stroked_CubicCurves @i #:/ES 6 L] 7 =R 2k . ZEAEIEFTFE =0 OSNSED - #3865
o P 2 A, .

static int32 t pathData[] = {
// Cubic Curve from (300, 300) to (300, 100)
// with control point 1 in (254, 228)
// and control point 2 in (365, 190)
8, 254, 228, 365, 190, 300, 100,

K12 BoR T 03_Stroked_CubicCurveszh i, =R a2 Nz a1 Aidsiil s 2 s N SRR 2 br
ic, B4R s KK SRR .

Cubic Curve to:
(100, 100)
with Control Point 1:
(132,0)

and Control Point 2:
(158, 187)%

Cubic Curve to: (200, 0)
with Control Point 1: (300, 197)
and Control Point 2: (200, 106)

Cubic Curve to: (300, 100)
with Control Point 1: (254, 228)

Cubic Curve to: and Control Point 2: (365, 190)

(100, 300) 2
with Control Point 1:

(0, 100)

and Control Point 2:

(200, 300)
Line to: \ /Lne to:
(200, 400) 300, 300)
Close

Path Move to:
(200, 400)

K12, =R HIZR A R AR
14 K2l

YREFHRARIES, vog lite draw () BHHLHBFRENZMNX, MASHAFEEHREMN X target. B
fFpath. LM Fmatrix., %A@E&ﬁblend\ HAaGificolor, HAMMEILL rule (HEFHND) .
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% Ff] VGLite API 7 i.MX RT &% 1 & 4 fs

it itk R B 2 i) 01_SimplePath H1 i) =7 3F 1 78 1y OXFFOO00OFF (ZL{%) -

vg lite draw(&renderTarget, &path, VG LITE FILL EVEN ODD, é&matrix,
VG_LITE BLEND NONE, OxFFOOOOFF);

15 IH7AHN (Fill Rule)

vg_lite_draw () #WRMAMATEHN, CLUHHW— A mR SRR DR, 252 DN, MRS IZ X I

* VG_LITE_FILL_NON_ZERO: HFHH7w. Rk —FKHENE— S KBEE T RN k. THENEFI
8, UM E B GBI —, MEERMNA B T SRR — . A R NN, ZE AT R E
XA

* VG_LITE_FILL_EVEN_ODD: #f#ER. BikH N EME— S AEMERE T LS @k . 1 HNEF
f, MEEEMERE NS F LA I — . USSR E R, ZS AN T BRI

07_FillRules F _Fif P 23 78 K 4 S 22 6] [F) — B AR P VR, ARBS 40 -

vg lite draw(&renderTarget, &path, VG LITE FILL NON ZERO, é&matrix,
VG LITE BLEND NONE, OxFFOOOOFF) ;

vg lite draw(&renderTarget, &path, VG LITE FILL EVEN ODD, &matrix,
VG _LITE BLEND NONE, OxFFOOOOFF);

E 13 SR TMARKE. F Ve LITE FILL NON zERO i, WIFHIZHXRSutmss, FAGHAD
BN ERA FEE ML, PR TE (B TA#)  H2, HffH ve LITE FILL EVEN ODD XM, 1%
SRR SPITS, PFVE MRS S, PO I T A

+1
=2 is even

U

Outside

VG_LITE_FILL_NON_ZERO VG_LITE_FILL_EVEN_ODD

K13, piRpEze AU

16 2% (Stroke)

HAEH)Z % (stroke) HI vg lite set stroke () BREMLE, i color. width. end cap style. line join
style. dash pattern. miter limit. dash phase %&£, 03_Stroked_CubicCurves 7EJEHH &R T HAF end
cap style 5 line join style ZH-& I JURRZE 2%

for (int 1 = 0; 1 < 3; i++)
for (int j = 0; Jj < 3; J++)
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&/ VGLite API 7 i.MX RT #7111 Bl 4%

vg lite set stroke (&paths[index], capStyles[i], joinStyles[j],
10.0f, 5, stroke dash _pattern, sizeof(stroke dash pattern) /
sizeof (stroke dash _pattern[0]), 4.0f, 0x£f£000000) ;

end cap style f13% =i

* VG _LITE CAP BUTT: RR&ZkB#EE T8 b S 2k .

* VG_LITE CAP ROUND: ¥IN—ANE[E, HERZET LA s A0 25 .

* VG_LITE CAP SQUARE: fERMuifUBI—NETE, HEEHKESTLRE, FIAKESTLEN—F.

K14 v, DERFORAESBRAAEEE, BOMKORSHINLF%, Hhk i end cap style # N Okt H 2
N R, ﬁ%@iﬁﬁ@%ﬁé%i%éﬁ%ﬁ‘]%ﬁé“7&71‘9]7, TED .

VG_LITE_CAP_BUTT  VG_LITE_CAP_ROUND VG_LITE_CAP_SQUARE

Kl 14. =%l cap styles

R —ANEREKE N, VG LITE CAP ROUND Ml VG LITE CAP SQUARE £ NILININ end cap, LPAREA# %
BRAT . {2 #54% vG LITE CAP BUTT I, BRI .

line join style ¥RE T KA mBIRER, AR =M.

* VG_LITE_JOIN MITER: FEMPIMBIIAMAGEBICAIASE, CAERE]. MR MERETT =, W5
BUERE vg_lite set stroke() EHEH

stroke miter limit

BMIANSE, OB FIME AT BE 2 PR H ZE K .
* VG_LITE JOIN ROUND: K—ANEEMIE, BEOAKLA, BERETHRY.
* VG_LITE JOIN BEVEL: FHHEZZZEZLMALEINI %Eﬁﬂﬁﬁ

12 B A5, IR AL, BOMKEGREHILN, HhKEZE line join style AN .

N\\““

VG_LITE_JOIN_MITER VG_LITE_JOIN_ROUND VG_LITE_JOIN_BEVEL

i 15. =%} join styles

vg lite set stroke() HREMMIASE lines dash pattern Z#H, FHPETRZERRELE A
[l SR B2 FBURAC L . AR e R R w8, MRS s — MoK .

Dash pattern 1 03_Stroked_CubicCurvesH {1414 stroke dash patterniiiE, k%A
stroke dash pattern &, 1 K 16 fim. H— ATEE 30.0f FR— &SI N 30, - AILE 20.0f
FoRJEIRKE N 20 (7 H B LAREHE, HEHR KAy 50 SR MK 25 T HE. Ra, JFEMZ%
AW E XA TEER.

float stroke dash pattern[4] = {30.0f, 20.0f, 50.0f, 25.0f};
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% Ff] VGLite API 7 i.MX RT &% 1 & 4 fs

20 25 | 20
—— — ——

~—— ~_ Ne——
30 50 One Repeat

Period

| 16. Dash pattern & a5

stroke dash phase Z¥E X T LIk . 03_Stroked_CubicCurves ¥ H & E A 4, FIRELK LK
N A RSy, 0 BT s

Phase: 4 | start 20 25 | 20
F\—> 1 1 |
R

T T ! T Repeat
30 50 ! 30
One
Period

K 17. Dash phase is N 4 I

R stroke_dash_phase KT RLAKAPHIPTA TRICEM, NERBEE S —A B 0B, FIRE
fE a2k e 22 AR B . ] 18 B, Bl stroke dash phase WEAN 129, NSk 5 —4
FATACEE Y 125 B9FR 2, ARG B 58 — AN AP KB 4 By . XMELL R, BORRURSERR A
stroke dash phase N 4 B FRUER—#.

Phase: 129 «_
‘ 125 4
! ‘.'l‘ | start 20
! ——
O
|
; 3'0 Repeat
One
Period
& 18. Dash phase Jy 129 I

17 2184 (Linear Gradient)

Br T BRRAi B IE 7, BRAD AT DA St AR B AR i AR I A

LAEETASIIRIEH vg lite linear gradient t ZiMfAHHA, FEAHE:

* colors: & HTARENE I EAL, 32 i ARGB #:U uint32 t M, MALEF M 32 7 ABGR #% 1
vg lite color t #itH.

* count: FiLHIEE .

* stops: Bt Mg E, M 0 3| 255,

* matrix: #i38 AS R R .

WHEIZEMARE vg 1ite init grad() BB, H vg lite set grad() WH, H

vg lite update grad() BRECEHT.

LMW HSEREIT vg 1lite get grad matrix () EREfE

7, vg lite identity (). vg_ lite translate(). vg lite scale(). vg lite rotate() W K

AR A ) R RCA1E T BERE R, LUK AR S (0 e i A A A e R A
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% Ff] VGLite API 7 i.MX RT &% 1 & 4 fs

RJEIR] vg_lite draw_gradient () R&H|EAR, H L VEBiACHTE. Serhliae 2 A A X R H il i)
TR .

7f 04_LinearGradient', %4 stops & X T =NV AL, /0ARAE 0. 127 F1 255, 55— N4 ramps LA
BGRAS8888 ¥ X T M gt (/rRlNL. S W) , ARSI

/* Gradient information. The ramps specify the color information at each one of

the stops */
uint32 t ramps[] = {O0xffff0000, Oxff00ff00, OxffO0000ff};

/* Stops define the offset, where in the line those color ramps will be located.
It can go from 0 to 255 */
uint32 t stops[] = {0, 128, 255};

UM ATVIIRL . BB SR ERAE:

vg_lite init grad(&grad))

/* Create the gradient using the values from the structures we defined */
vg lite set grad(&grad, 3, ramps, stops);
vg lite update grad(&grad);

SRV BRIUAT AL A AR M, IS A R HOKs HOBCELAE B AR N X, e 2 il

/* Locate the gradient in the gradient coordinate system */
gradientMatrix = vg lite get grad matrix(&grad);

vg_lite identity(gradientMatrix);

vg_lite translate(100,0,gradientMatrix);

vg lite scale(200.0/256,1.0f,gradientMatrix);

vg lite draw gradient (&renderTarget, &path, VG LITE FILL EVEN ODD, &matrix,
&grad, VG LITE BLEND NONE) ;

B 19 REREER, HAMFKOBLAINC T 2MHRNIA . B8, HBENAAWNRAELIESNZRSNG, 2
HUEH T BB H75 A BUE IR (AL MaiiE () o

Stop 1, Offset: 0, Color: Red

Stop 2, Offset: 127, Color: Green

Stop 3, Offset: 255, Color: Blue

K19, bt

X 2 ) B A AR SE B R il BB, vg lite draw gradient () JKJESERR&idit
vg_lite draw pattern/( if)ul:‘l/] (FHSHEMNE) - iMXRT500. RT1160. RT1170 ¥ Frbb 7k, 24
T J5 T P R T AR 22 4 i (25 18 AN B 19) SRR TR LRSI, FAR % H RT500.
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% Ff] VGLite API 7 i.MX RT &% 1 & 4 fs

18 12 [#i4* (Radial Gradient)

RFWAEH vg lite radial gradient t Ziffkw X, FEAFE:

* count: FaHE, &EH 256 Fi.

* matrix: 43 [ H7 AR IR AR SR R

* RadialGradient: f£[F#i & 54.

* vgColorRamp: #7875 s R R €7

* SpreadMode: #iAEfERRIE A, A PUFh:
-VG_LITE RADIAL GRADIENT SPREAD FILL: FiBEIAFEHIAAISMIEIX K.
-VG_LITE_RADIAL GRADIENT SPREAD PAD: MY sl B 7 A X 45K o
-VG_LITE RADIAL GRADIENT SPREAD REPEAT: FHJEE K MI#IARIAFEANEX K.
-VG_LITE_RADIAL GRADIENT SPREAD REFLECT: ¥ i ARtH 78 /b X 35

1t 05_RadialGradient /', JE7 T UANFEHERINETE, BAEMBTAER, &/NEEEBFARFF SpreadMode.

LB E vgColorRamp 240, ®ACRAE— /M AP MEIE . FoRH AN FIoR S HRET
AR, AR, SHEEE. EEEIER alpha BEE. BEABEAENTEREE [0, 1.0], (HEFR BT
8 fir, EIYEHA [0, 255].

static vg lite color ramp t vgColorRamp[] =

{

{0.0£, 0.4£, 0.0f£, O0.6f, 1.0f},
{0.25f£, 0.9f£, 0.5f£, 0.1f, 1.0f},
{0.5¢£, 0.8f, 0.8f, 0.0f, 1.0f},
{0.75¢£, 0.0£, 0.3£, 0.5f£, 1.0f},
{1.00£, 0.4£, 0.0f£, O0.6f, 1.0f}

b

radialGradient Z#{H vg lite radial gradient parameter t Z5ifgfkE X, BIFHHENHTE. F—

FErr, Wi R E N 256, iR OARERAE TR, IR T (256, 256). FERXAMIENL T, AR FIHIALE —ANFG
5 :

vg_lite radial gradient parameter t radialGradient = {256.0f, 256.0f, 256.0f,
256.0f, 256.0f};

WH vg lite set rad grad() M vg lite update rad grad () BREUH 7L E A B B4R A AR

vg lite set rad grad(&grad, 5, vgColorRamp, radialGradient,
spreadmode [fcount], 1) ;
vg lite update rad grad(&grad);

vg lite get rad grad matrix () JREUERBIZRLHIERE, vg lite identity ()
. vg lite translate () MR EEIE S 2. ERERMHETHRENZ G, A
vg lite draw radial gradient () EREGHATZH:

matGrad = vg lite get rad grad matrix(&grad);

vg lite identity(matGrad);

vg_lite draw_radial gradient (fb, &path, VG LITE FILL EVEN ODD, &matPath, &grad,
0, VG _LITE BLEND NONE, VG LITE FILTER LINEAR);
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% Ff] VGLite API 7 i.MX RT &% 1 & 4 fs

—HRAR R, MieBEEWH vg lite clear radial grad() BRECKRIATA M)A 7 BE TAE:

vg lite clear radial grad(&grad);

20 MEREER, Hoh BOELR D TIUANER . PRGBS TR RIL T DA 58 PG
it spreadMode, fEFFAMI X IH 3 A FEA A B BLHTAL -

VG_LITE_RADIAL_GRADIENT_ VG_LITE_RADIAL_GRADIENT_
SPREAD_FILL SPREAD_PAD

Stop 1, Offset: 0.00, Color: .
Stop 2, Offset: 0.25, Color: [l
Stop 3, Offset: 0.50, Color:
Stop 4, Offset: 0.75, Color: .
.i . Stop 5, Offset: 1.00, Color: .
VG_LITE_RADIAL_GRADIENT_ VG_LITE_RADIAL_GRADIENT_

SPREAD_REPEATFill SPREAD_REFLECT

P 20. fF A

19 ¥ JELMEW4F (Extended Linear Gradient)

52 R, L n— MMk vg lite linear gradient ext t, &N TH REHILMEHAL

WS, T

* count: Biti¥iE, R% 256 ff.

* matrix: ZPEHTAR I AR .

* LinearGradient: Z&H#iA8 4.

* vgColorRamp: i 4% i1 i R R €2

* SpreadMode: I HUELA, S&METAS R PUFRY B AE F

W RN 4501k (vg_lite linear gradient t filvg lite linear gradient ext t) [d]

FFAELNT 2 53

*vg lite linear gradient t ZrAlEMMEA T BEBEFT R, BEREN uint32 t, W
OXFFFFO000, 5 /il M [0, 255]. fH vg lite linear gradient ext t ¥GEiMITy SHA7 1%
fEvg lite color ramp t ZEtAfEdl, HA i AMBEr i MEE (RGBA) #£ZF AR, JulHM (O,
1.0].

* vg_lite_linear gradient_t A% s RIE AL K AR X 3. T
vg_lite linear gradient_ext_t A WYMAFKIY ALK E LM IX I H TR

£ 06_LinearExtGradient H145 UM IHHERI/NETE , (Y FREMEHARIH 78, &/ NETEA A AR R

7. 05_RadialGradient fll 06_LinearExtGradient fJf{i% 45 24U .
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AT vgColorRamp SH, WM A TR, T REZARESEN T S0, &7
WA BRI SRR R, Gy B A PRI

static vg lite color ramp t vgColorRamp[] =

{

{0.0£, 0.4£, 0.0f, O0.6f, 1.0f},
{0.25£, 0.9£, 0.5£, 0.1f, 1.0f},
{0.5¢£, 0.8f£, 0.8f£, 0.0f£, 1.0f},
{0.75¢, 0.0£, 0.3f, 0.5f, 1.0f},
{1.00£f, 0.4f, 0.0f, 0.6f, 1.0f}

}i

linearGradient ZHHMLMERT LR 7M. B H vg lite linear gradient parameter t Z5ifffE
3G AFIANECT . BTN U R R x Ry 2045, JE IR X Ay A8hR. fEZGIRE , LiE#ie
42 7 [ % B A M (160, 100) # (480, 100):

vg lite linear gradient parameter t radialGradient = {160.0f, 100.0f, 480.0f,
100.0f};

G vg lite set linear grad() Mlvg lite update linear grad () BRECH 0B A0S H 46 14
2.

vg lite set linear grad(&grad, 5, vgColorRamp, radialGradient,
spreadmode [fcount], 1);
vg_lite update linear grad(&grad);

YRR R AR PEEIT vg lite get linear grad matrix () REUGRA, IHWHHBELRE
Mo vg lite draw linear gradient () EREUmRALH]E:

matGrad = vg lite get linear grad matrix(&grad);
vg lite draw linear gradient (fb, é&path, VG LITE FILL EVEN ODD, &matPath, &grad,
0, VG _LITE BLEND NONE, VG LITE FILTER LINEAR);

LA I BT A i DL R AR S 1k

vg_lite clear linear grad(&grad) ;

K21 RIREER, PIFREELIRC T LM ZREL T WA R G2k 7, DA RIS DS
F8 DX AR AN R] (A 0 AT AR A T
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VG_LITE_RADIAL_GRADIENT_ VG_LITE_RADIAL_GRADIENT_
SPREAD_FILL r SPREAD_PAD

Stop 1, Offset: 0.00, Color:
Stop 2, Offset: 0.25, Color:
Stop 3, Offset: 0.50, Color:

Stop 4, Offset: 0.75, Color:

Stop 5, Offset: 1.00, Color:

}
}
}
}
}
}
}
}
-
}
}
}
}
}
}
}
}
1

VG_LITE_RADIAL_GRADIENT _ VG_LITE_RADIAL_GRADIENT_
SPREAD_REPEATFill SPREAD_REFLECT

K21, § et

20 KEBIHEAEL (Fill Pattern)

B T a2 Ab, MM vg lite draw pattern() HEMIAE vg lite draw () HREE, EUZHATLLA
TR,

NHA PR EBIERS A il pattern) , B vg lite pattern mode MZAAE X:

* VG_LITE PATTERN COLOR: H¥&5E I 78 R AN 1 X 42k o
* VG_LITE_PATTERN_PAD: ¥ & EIGILAE #EE LUH 78 A X 42k o

13_PatternFill 7373 N A X pUA AR 2 TS Al — MR, 38 T i G s Bt

vg lite draw pattern (&renderTarget, &path, VG LITE FILL EVEN ODD, &matPath,
&image, s&matrix, VG LITE BLEND NONE, VG LITE PATTERN COLOR, Oxffaabbcc,
mainFilter) ;

vg_lite draw pattern (&renderTarget, &path, VG LITE FILL EVEN ODD, &matPath,
&image, &matrix, VG LITE BLEND NONE, VG LITE PATTERN PAD, Oxffaabbcc,
mainFilter) ;

7E BT AAS H, 55FE matPath H TH #8812 path. image ARG EIRIZMNIX, HARKH 7 — R

matrix 5.

¥l VG_LITE_PATTERN_COLOR FLxUH, 75 EHEE FGAME XIS, it E N Oxffaabbec. {E7E S —
AT, ZBETLREE, FORSMBIX IO R 7 .

gk M 22 Pow, Hrpok bR 1 BB RIRE .
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\/ \/
VG_LITE_PATTERN_COLOR VG_LITE_PATTERN_PAD
(Paint Color: )

K 22, PippIRzERia

21 215

VGLite 2t 1 FreeRTOS, HAZAES LR, B, MEHAAFES SR GUI BIAERR & AN A AT Ik
Ji%e AESERRIUH v, AT LME HTHABAE S5 USOF AL B R B A% AR 80, F4E VGLite /£ 5510/ EA 1R 7E GUI
F.

20_Multitask fil% 7 B/MESS: vglite task Ml vglite task2, BMES 0L HI NI RIER. BME
55 s B — 1k VGLite UG TAE:

// vglite task

// Initialize the draw.

vg lite init(TW / 2, TH / 2);

// Set GPU command buffer size for this drawing task.

vg lite set command buffer size (VGLITE COMMAND BUFFER SZ);
// vglite task2

// Initialize the draw.

vg lite init (DEMO BUFFER WIDTH / 2, DEMO BUFFER HEIGHT / 2);
// Set GPU command buffer size for this drawing task.

vg lite set command buffer size (VGLITE COMMAND BUFFER SZ7);

vglite task BIFAH VGLITE GetRenderTarget () KIRELERZEMX, FHAEH FaxflZ

JB. vglite task2 KIXKAEEIER top buf FH =AM 22—, WNEMXEI|IN index. AR5
vglite task2 WM vg lite finish() , KL XiEscs GPU JHFERFE M. vglite task2 £l
MM XY H R vglite task FIEMEMX . #A)5 vglite task WH VGLITE SwapBuffers () K
Yl framebuffer, DAUSEELN A Z 8B RSB

// vglite task
vg lite buffer t *rt = VGLITE GetRenderTarget (&window) ;
// Draw the path using the matrix.
vg_lite clear(rt, NULL, OxXFFFFFFFF);
for (count = 0; count < pathCount; count++)
vg lite draw(rt, &path[count], VG LITE FILL EVEN ODD, &matrix,
VG _LITE BLEND NONE, color data[count]):;
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vg lite blit(rt, &tmp buf[ (index+2) % 3],
VG _LITE FILTER POINT);
/* Switch the current framebuffer to be displayed */
VGLITE SwapBuffers (&window) ;
// vglite task2
index = index % 3;
// Draw the path using the matrix.
vg lite clear (&tmp buf[index], NULL, OxFFFF0000);
for (count = 0; count < pathCount; count++)
error = vg lite draw(&tmp buf[index],
&matrix2, VG LITE BLEND NONE, color data[count]);
index++;
vg _lite finish();

&mat,VG_LITE BLEND NONE,

0,

gpath[count], VG _LITE FILL EVEN ODD,

g 18 23 Por, HREELRCHRZ vglite task2 HAMZM X AZ.

PANEL

» Tiger drawn by vglite_task,
22 ) / keeps rotating and scaling

’

-

<

«— tmp_buf[index]

Tiger drawn by vglite_task2,
keeps rotating

K 23. Z{L%

22 SE R

* i.MX RT VGLite API Reference Manual (3% IMXRTVGLITEAPIRM)
i.MX RT1170 Heterogeneous Graphics Pipeline (3 #4AN13075)
* Porting VGLite Driver for Bare Metal or Single Task (4% AN13778)

* VGLite Driver Porting Guide (344 IMXRTVGLITEPG)
« OpenVG 1.1 Lite Specification

« Compositing and Blending Level 1
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23 Note about the source code in the document

Example code shown in this document has the following copyright and BSD-3-Clause license:

Copyright 2024 NXP Redistribution and use in source and binary forms, with or without modification, are
permitted provided that the following conditions are met:

1. Redistributions of source code must retain the above copyright notice, this list of conditions and the
following disclaimer.

2. Redistributions in binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the distribution.

3. Neither the name of the copyright holder nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS I1S" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT HOLDER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR
BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN

ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGE.

24 BITid%
2 2 1R T BVIUERR LRI A SRS BT 5 25

£ 2. BT

X H 3 L]

AN14210_ZH v.1 2024 %2 A 26 H WIK KA
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Definitions

Draft — A draft status on a document indicates that the content is still
under internal review and subject to formal approval, which may result
in modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included in a draft version of a document and shall have no
liability for the consequences of use of such information.

Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not give
any representations or warranties, expressed or implied, as to the accuracy
or completeness of such information and shall have no liability for the
consequences of use of such information. NXP Semiconductors takes no
responsibility for the content in this document if provided by an information
source outside of NXP Semiconductors.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation -
lost profits, lost savings, business interruption, costs related to the removal
or replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability
towards customer for the products described herein shall be limited in
accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their
applications and products using NXP Semiconductors products, and NXP
Semiconductors accepts no liability for any assistance with applications or
customer product design. It is customer’s sole responsibility to determine
whether the NXP Semiconductors product is suitable and fit for the
customer’s applications and products planned, as well as for the planned
application and use of customer’s third party customer(s). Customers should
provide appropriate design and operating safeguards to minimize the risks
associated with their applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default

in the customer’s applications or products, or the application or use by
customer’s third party customer(s). Customer is responsible for doing all
necessary testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications
and the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

AN14210_ZH

All information provided in this document is subject to legal disclaimers.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at https://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Suitability for use in non-automotive qualified products — Unless

this document expressly states that this specific NXP Semiconductors
product is automotive qualified, the product is not suitable for automotive
use. It is neither qualified nor tested in accordance with automotive testing
or application requirements. NXP Semiconductors accepts no liability for
inclusion and/or use of non-automotive qualified products in automotive
equipment or applications.

In the event that customer uses the product for design-in and use in
automotive applications to automotive specifications and standards,
customer (a) shall use the product without NXP Semiconductors’ warranty
of the product for such automotive applications, use and specifications, and
(b) whenever customer uses the product for automotive applications beyond
NXP Semiconductors’ specifications such use shall be solely at customer’s
own risk, and (c) customer fully indemnifies NXP Semiconductors for any
liability, damages or failed product claims resulting from customer design and
use of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

Translations — A non-English (translated) version of a document, including
the legal information in that document, is for reference only. The English
version shall prevail in case of any discrepancy between the translated and
English versions.

Security — Customer understands that all NXP products may be subject to
unidentified vulnerabilities or may support established security standards or
specifications with known limitations. Customer is responsible for the design
and operation of its applications and products throughout their lifecycles

to reduce the effect of these vulnerabilities on customer’s applications

and products. Customer’s responsibility also extends to other open and/or
proprietary technologies supported by NXP products for use in customer’s
applications. NXP accepts no liability for any vulnerability. Customer should
regularly check security updates from NXP and follow up appropriately.
Customer shall select products with security features that best meet rules,
regulations, and standards of the intended application and make the
ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may be
provided by NXP.

NXP has a Product Security Incident Response Team (PSIRT) (reachable
at PSIRT@nxp.com) that manages the investigation, reporting, and solution
release to security vulnerabilities of NXP products.

NXP B.V. — NXP B.V. is not an operating company and it does not distribute
or sell products.

Trademarks

Notice: All referenced brands, product names, service names, and
trademarks are the property of their respective owners.

NXP — wordmark and logo are trademarks of NXP B.V.

Amazon Web Services, AWS, the Powered by AWS logo, and FreeRTOS
— are trademarks of Amazon.com, Inc. or its affiliates.

i.MX — is a trademark of NXP B.V.

SEGGER Embedded Studio — is a trademark of SEGGER Microcontroller
GmbH.
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O ~NOOhA, WN-=-
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