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1 ik

Rockchip RT-Thread Z7R3Kz1#ETF RT-Thread 10 iRZIRGMERLE OS A LCD IKzh, RETiF
LittlevGL % GUI RZF3, BRI AT 792 RHZE Rockchip B7tERATMRE, HAIBRET—LHEO, MATS
EEE. BEREE. BRI, MIPI switch EINEEIIXEF,

1.1 BEFHE

CRTC: ZRE488, £ rockchip EAR SOC HIEE VOPER SIRY TR LCOCHEHRATMES ;
Plane: BE, 7E rockchip SE&R SOC AEB VOP(LCDOERR win BEAVHS
Encoder/Connector: HiH#EIRaERTR(EhS:, 18 RGB. LVDS, DSI. eDP, HDMI &&/R#EO;
Panel: &# LCD. HDMI ER/RIZHAVIMS;

1.2 BRiEEE

PAMEL

MIPI
SWITCH

2 EXIHHELR

2.1 Driver BIREIS{Y
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Driver File description

rt-thread B7~EZESE, fTAasM rt-thread £
MERaRE, INEEMERIKE, s A
RIS, SETEENMER,

bsp/rockchip-

Core
common/drivers/drv_display.c

bsp/rockchip-
/drivers/d .
VOP common r VEFSIEINZVORIC VOP EEHREKz]
dsp/rockchip-

common/drivers/drv_vop.h

bsp/rockchip-
/drivers/drv_dsi. — -
DS| common .I’IVGI’S rv_dsi.c DS/DPHY EieithiR
bsp/rockchip-

common/drivers/drv_dsi.h

bsp/rockchip-

SANEL common/drivers/drv_panel.c panel IXzf), KB HHS, INF, BRE
bsp/rockchip- HERFBXAVERIE.

common/drivers/drv_panel_cfg.h

2.2 HAL E3RED3 14

Driver File Description

Core bsp/rockchip- RVEXEMEUREENE
common/hal/lib/hal/inc/hal_display.h X

VOP bsp/rockchip-common/hal/lib/hal/src/hal_vop.c VOP t&IRFE{HE R TN REAISE
bsp/rockchip-common/hal/lib/hal/inc/hal_vop.h m

bsp/rockchip-common/hal/lib/hal/src/hal_dsi.c
bsp/rockchip-common/hal/lib/hal/inc/hal_dsi.h

3 EREOxEA

rt-thread GUI iz FBFNARANE@IT & control(Z&(EL linux FEY IOCTLRE, BHai B control FEHGLL
T

DSl DSI/DPHY t&tREE{4THRESCIR
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Control Description

RK_DISPLAY_CTRL_ENABLE THEREE
RK_DISPLAY_CTRL_DISABLE KARNRE
RK_DISPLAY_CTRL_SET_PLANE REEEER
RK_DISPLAY _CTRL_SET SCALE RBERIENR
RK_DISPLAY_CTRL_LOAD_LUT BCE bpp HEAIEIKER

RK_DISPLAY _CTRL_SET COLOR_MATRIX  iREBEIEHEE
RK_DISPLAY_CTRL_SET_GAMMA_COE B8 gamma AT ERE

RK_DISPLAY CTRL SET BCSH & besh BHERE, BFEH=E, NHE, 18%0

EEE
RK_DISPLAY_CTRL_SET_POST_CLIP 88 clip K&
RK_DISPLAY_CTRL_MIPI_SWITCH 1#& MIPI switch 2§

4 KEEHREEREE

4.1 struct display_state

TRIRNEAZ ORI, BIET RTT AEXAY device £5#9(F0 graphic_info LA rockchip &Y
R B HSR ALK,

Parameters Description

struct rt_device_graphic_info graphic_info RTT SXE+inA Bg & E 2 aEEIR

struct rt_device lcd LCD REBEEHIR

uint32_t *rtt_framebuffer RTT Xz frambuffer A9tk

struct crtc_state crtc_state FBF#&iA Rockchip EB/fzHI28 VOP

struct connector_state conn_state FBF##iA Rockchip B7REEH#ELR MIPI DSI
struct panel_state panel_state AF ARSI GS, BRERAER
struct DISPLAY_MODE_INFO mode TR FEREXER

4.2 struct crtc_state

FATFH#EiR Rockchip 43825 VOP RIRAIEHIR, TEEFELUTER:
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Parameters Description

struct VOP_REG *hw_base VOP &R EE

const struct rockchip_crtc_funcs *funcs SCHR vop HEREARTNRERIRETSET
struct CRTC_WIN_STATE win_state WIN BERESH

struct VOP_POST_SCALE_INFO post_scale A AERERSE

uint8_t irgno VOP 1&HATFITS

uint8_t power_state RIS

4.3 struct CRTC_WIN_STATE

FAF iR Rockchip 2b3E2S VOP &R WIN BEAYEMR, FEEELUTEER:
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Parameters Description

bool winEn EEEHFX 0: XAEE, 1: yIHFERE
uint8_t winld BEfEE, 0,1,2 95833 win0,win1,win2
uint8_t zpos EEzFECE, 01,2 ZrEENERISRIINF
uint8_t format BAEE, JLEREMES® rt-thread/include/rtdef.h
uint32_t yrgbAddr RGBX H&TUIbIEEE YUV HUE Y o2tk
uint32_t cbcrAddr YUV H3E UV o=t

uint16_t xVir ER, HE 4Byte XI55

uint16_t srcX EEER LBRAIER X 445

uint16_t srcY EEER L ERAERT Y 245

uint16_t srcw BEEAER BRI

uint16_t srcH BEEER LR IS

uint8_t hwFormat IXENAEHRRIE I IECE, NARETHEE
uint16_t hwCrtcX e RAIE M ECE, NAELHEE
uint16_t hwCrtcY IRENECIRpIR A RIECE, NARELHRE
uint16_t xLoopOffset X 7514 loop ELE

uint16_t yLoopOffset Y 751a loop ECE

bool alphaEn alpha {FgEECE

alpha #&=z{,, £/ alpha: VOP_ALPHA_MODE_USER_DEFINED &
uint8_t alphaMode &
per-pixel: alpha VOP_ALPHA_MODE_PER_PIXEL

=7 alpha F3f: YES:VOP_PREMULT_ALPHA,

uint8_t alphaPreMul
NO:VOP_NON_PREMULT_ALPHA

BE1IEH alpha B9{&: 1: alpha = alpha + alpha[7],

uint8_t alphaSatMode
=P 0: alphavalue no change, #EiNEEE 0

uint8_t

globalAlphavalue 25 alpha BY{&: 0~0xff

bpp t&EHKZEK, TTLASE display_test.c FRIEN, BAILAEFE

uint32_t *lut o
- EN

4.4 struct VOP_POST_SCALE_INFO

FATFH#EiA& Rockchip 4328 VOP RS RAEMAVEER, TEREUTER:
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Parameters Description

uint16_t srcw HERUIR x TR IR

uint16_t srcH FERUR y AR HER

uint16_t dstX TR LERAER X &5

uint16_t dstY FBRRERLSRAEN Y AR

uint16_t dstw EEER LB AR

uint16_t dstH EREER LTS

bool postScaleEn B ERshREECE, IXahifHIlT, NRELEERSE

eVOP_PostSclMode postSclHmode RS, Wit E, NRELEEE

eVOP_PostSclMode postSclVmode RS, it E, NRELEEES

4.5 struct VOP_BCSH_INFO
FBF#EiA Rockchip 4228 VOP ##HRE4% BCSH SR, EEEELITMEA:

Parameters Description

uint8_t brightness EM=E, BESBE 0~100, EKIMER 50
uint8_t contrast XS, ERESEE 0~100, BRAMEAN 50
uint8_t satCon IEBUEFE, ECESEE 0~100, BAAMER 50
uint8_t hue EMEE, EEEE 0~100, BRIAMER 50

4.6 struct VOP_COLOR_MATRIX_INFO

FITF##EA Rockchip 4828 VOP #&EHRS4% color matrix FIEHHA, FEAFELUTEE:

Parameters Description

bool colorMatrixEn BEHIFR

uint8_t *colorMatrixCoe EHRTEIGE R

uint8_t *colorMatrixOffset SRR RS
csc out0] [csc in0]

[ c0e00 coell 'éo'é()%' offset 0]

Inin) T 11 NN RRRR

csc_outl |=]| csc_inl [ X| coel0 coell coel? |+| offsetl
T ] LY 1T | ERNUREREIN ]

ose_ourd| [ese_in2| [coe20 coedl coe2 _Off.”sefﬁ_

fIF: bt709tobt2020 FEHa%ERE:
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{0.6274, 0.3293, 0.0433},
{0.0691, 0.9195, 0.0114},
{0.0164, 0.0880, 0.8956}

1% 0x80 ER/FA(bit7 IFFS{I)

coe00 = 0.6274 * 0x80 0x50
coe0l = 0.3293 * 0x80 O0x2a
coe02 = 0.0433 * 0x80 = 0x05

EEEEIEES

colorMatrixcCoe[3][3] = {
{0x50, Ox2a, 0x05},
{0x05, 0x75, 0x02},
{0x02, 0x08, 0x72}
i

4.7 struct VOP_POST_CLIP_INFO

FATH#iR Rockchip 4bE8% VOP #&IRfE4 clip RUEHR, EEEELITNER:

Parameters Description
bool postClipEn PR S
uint8_t postYThres ZE clip B9&E

5 XJFFER
5.1 FUEIIFFEK

Format crtc W crtc H |xLooplffset|vLooplffset EVir act_xoff [act voff
ARGBEREE | lpixel®TF | UTRTT | lpixel®FF | UTEITT | 4Bvte®3F| lpixel &7 | 1ITHITE
RGBAAE 1pixel 37| LITAITT | 1pixel®FF | LTHFT | 4Bvted 5| lpixel #1135 | LITFITT

RGB RGBEEE lpixel FFF | TRFF | 1pixel 3457 | MTRIFT | 4Byvte®tTF | 1pixel 37F | 1TRIFT
Ri:B444 1pixel 5 | Y7355 | Ppixel FF VTFFT | 4Byvte®TH | Ppixel 355 | LITFST
YIVA20 dbit | dpixel WFF 2”[‘1’21"}? dpixel 7T 2”['1’%1"?? ARyt et TF | dpixel 75T foi'ﬁj'ﬁ
Sbit | Ppixel WFF [ TR | Ppinel 33T | 2ITRHTF | 4Bvte® 35 [ Ppixel 355 | 24771 FF

YUV 4DD dbit | dpixel WFF lfoI'RT'ﬁ' dpixel 75T lf]:'?j'ﬁ ARyt e TF | dpixel FFF 1”[‘1’?1’?’?
Bbit | Ppixel FFF| T8FF | Ppixel FFF PTHFF | Byte® T | 2pixel 375 | 13TRFF

TIVeddd dbit | dpixel WFF lfﬁ'ﬂ"ﬁ' dpixel 75T lfj]:'?j'ﬁ ARyt e TF | dpixel FFF lii'?il"ﬁ:
IV Bbit | lpixel FFF 1’)[1’21"?‘5 1pixel BT lfjj_'?j'ﬁ ARyt T | 1pixel 55 1’)[1’?1"?]:
VIFV4D2 dbit | Zpixel WFF lﬁIRT§$ Zpixel FFF lﬁIﬁTf? Bt T | Zpixel 5T lﬁIﬁT??
Sbit | Ppixel WFF| UTHTF | 2pixel FFF VTHFF | Byt T | 2pixel 7155 | 13TRFF

HBFF 1pizel 35| ITHTFE | lpieel 5 | UTHFE | 4Bvte® 5 | lpixel 355 | TFIST
4BFF 1pizel 35| T35 | Ppixel FFF VTHFE | 4Bvte® 5 | Zpixel 355 | UTFIST
ZBFF 1pizel 3T | ITHFE | dpixel T | UTHFT | 4Bvte® T | dpixel 355 | UTFIFT
1BFF lpizel 33T | ITHFE | Spixel T | UTHFT | 4Bvte® T | Bpixel 55 | LITFIFT

5.2 BYIFFER

BEEABEXTFEK, LA S6E3HC2 FEAHI:

ELE 9 1440x3120 AYAHE DSC B9 slice K/ 720x65, FRLAXISRIFET B RAMIEZTEIL 720x65 X
3%, BRI A/NEERR 720x195 X955;
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FeE /9 720x1560 AYRT{E DSC BY slice K/\9 360x52, FRLAXIEmIHAY BRa0 U EFE L 360x52 Xt
3%, BRKIEAIR/NEERR 360x390 X35,

6 FREcEifH
6.1 iEFIRENESTIFAIR

RIA T B N FAIBCE S

cd bsp/rockchip-pisces
scons --menuconfig
RT-Thread rockchip common drivers --->
Panel Type (R17 SS mipi panel, resolution is 1080x2340) --->

6.2 IGIN—IRFRBO R SIS

1. HNEECEXHER: od bsp/rockchip-common/drivers/panel_cfg;
2. ENHEIEFR TH—.h X5 new_panel.h, &4 6.4 ETHHIRIER spec IENX, B4
FRENECESE;
3. [\EB E—KEF cd ../; Bl bsp/rockchip-common/drivers/BRT;
4. ¥TFF Keonfig 3244 , #8732 "Panel Type”, &% Hfth config RT_USING_PANEL BeEENFTFRIECE
RT_USING_PANEL_NEW_PANEL;
--- a/bsp/rockchip-common,/drivers,/Kconfig
+++ b/bsp/rockchip-common,/drivers /Kconfig

choice

config RT

bool "s , resolution is 720x1560"

endchoice

6.3 B RRIIHEIFE
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HSYNC 5 5
porch hactive hfront| pulse |
Pixel _porch . VOYNC
5 . . vback
______________ porch
vactive

' ~vfront

____________________________________

6.4 RECESERIP
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Parameters
RT_HW_LCD_XRES
RT_HW_LCD_YRES
RT_HW_LCD_PIXEL_CLOCK
RT_HW_LCD_LANE_MBPS
RT_HW_LCD_LEFT_MARGIN
RT_HW_LCD_RIGHT_MARGIN
RT_HW_LCD_UPPER_MARGIN
RT_HW_LCD_LOWER_MARGIN
RT_HW_LCD_HSYNC_LEN
RT_HW_LCD_VSYNC_LEN
RT_HW_LCD_CONN_TYPE
RT_HW_LCD_BUS_FORMAT
RT_HW_LCD_VMODE_FLAG
RT_HW_LCD_INIT_CMD_TYPE
RT_HW_LCD_DISPLAY_MODE
RT_HW_LCD_AREA_DISPLAY
RT_HW_LCD_XACT_ALIGN
RT_HW_LCD_YACT_ALIGN
RT_HW_LCD_XPOS_ALIGN
RT_HW_LCD_YPOS_ALIGN
struct rockchip_cmd cmd_on[]
struct rockchip_cmd cmd_off[]
struct rockchip_cmd cmd_aod_on[]

struct rockchip_cmd cmd_aod_offT]

6.5 FFinftas Sisep

1. FELL MIPI DSI CMD J931i54R8 ;

Description

FEKFRRSHER, IR 6.3 EHHY hactive
REBAFADYER, WAL 6.3 B vactive
AT, B khz

MIPI DPHY CLK Lane B$H, B3{i7 Mbps
FRERE, XIM 6.3 B hback-porch
FAHERE, XM 6.3 BFfY hfront-porch
FELHERR, XIRZ 6.3 EHRY vback-porch

R TRiER, XIM 6.3 ElFH) vfront-porch
FXFREIERTE, IR 6.3 B5fY hsync-porch
REEREAHIE, X8 6.3 BfY vsync-porch
FREYZEEY, a0: RK_DISPLAY_CONNECTOR_DSI
FRAEEOEES, 40 MEDIA BUS_FMT_RGB888_1X24
RO, BE>HF DSCEREF

CMD 2§88, CMD_TYPE_DEFAULT ZkiAZ mipi CMD
CMD &=(F0 video i

EAEXRXIERIF

FERKIHENTTER, BAAGER
FERKIHENTTER, BAARER
FRRREIEXATRITTER, BAIAGE
RRRKIFYMRIITTER, BfAGER

P @mS

BRI S

B NaodBH AR <

IR Haodt&EH ARt
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chip_cmd cmd_on[] =

* Sleep OUT ¢

/* FD Setting *

/% 4. commor

BI3NFT (16 #H) , 58I Data Type, Delay, Payload Length, MEIUNFTFIARRIEUER
ZRIKE N Payload Length FISKRRE &R,

2. B SR T :

* 5leep OQut

Data Type: 0x05 (DCS Short Write)
Delay: 0x05 (5 ms)

Payload Length: 0x01 (1 Bytes)
Payload: 0x11

3. B FKap ST :

®* FD Setting *

Data Type: 0x29 (Gereric Long Write)
Delay: 0x00 (0 ms)

Payload Length: 0x03 (3 Bytes)
Payload: 0xfO Ox5a 0x5a

4. Data Type EX.



Table 16 Data Types for Processor-sourced Packets

Data Type, Data Type, Description Packet
hex binary Size
0x01 00 0001 Sync Event, V Sync Start Short
Ox11 01 0001 Sync Event, V Sync End Short
0x21 10 0001 Sync Event, H Sync Start Short
0x31 11 0001 Sync Event, H Sync End Short
Ox08 00 1000 End of Transmission packet (EoTp) Short
0x02 00 0010 Color Mode (CM) Off Command Short
Oxi2 01 0010 Color Mode (CM) On Command Short
D22 10 0010 Shut Down Peripheral Command Short
Ox32 11 0010 Turn On Peripheral Command Short
0x03 00 0011 Genenc Short WRITE, no parameters Shart
Ox13 01 0011 Generic Short WRITE, 1 parameter Short
Ox23 10 0011 Generic Short WRITE, 2 parameters Short
Ox04 00 0100 Generic READ, no parameters Short
Ox14 01 0100 Generic READ, 1 parameter Short
Ox24 100100 Generic READ, 2 parameters Short
Ox05 00 0101 DCS Short WRITE, no parameters Short
0x15 010101 DCS Short WRITE, 1 parameter Short
Ox06 00 0110 DCS READ, no parameters Short
0x37 110111 Set Maximum Return Packet Size Short
0x09 00 1001 MNull Packet, no data Long
0x19 01 1001 Blanking Packet, no data Long
0x29 10 1001 Generic Long Write Long
0x39 11 1001 DCS Long Write/write_LUT Command Packet Long
0x0C 00 1100 Loosely Packed Pixel Stream, 20-bit YCbCr, 4:2:2 Format Long
ox1C 01 1100 Packed Pixel Stream, 24-bit YCbCr, 4:2:2 Format Long
0x2C 10 1100 Packed Pixel Stream, 16-bit YCbCr, 4:2:2 Format Long
0x0D 0o 1101 Packed Pixel Stream, 30-bit RGB, 10-10-10 Format Long
0x1D 01 1101 Packed Pixel Stream, 36-bit RGB, 12-12-12 Format Long
Data Type, Data Type, Description Packet
hex binary Size
0x3D 11 1101 Packed Pixel Stream, 12-bit ¥CbCr, 4:2:0 Format Long
0x0E 00 1110 Packed Pixel Stream, 16-bit RGB, 5-8-5 Format Long
ox1E 01 1110 Packed Pixel Stream, 18-bit RGB, 6-8-6 Format Long
0x2E 10 1110 Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long
0x3E 11 1110 Packed Pixel Stream, 24-bit RGB, 8-8-8 Format Long
0xX0 and XX 0000 DO NOT USE
OxXF, XX 1111 All unspecified codes are reserved
unspecified
5. DCS Write
005 00 0101 DCS Short WRITE, no paramaters Short
015 010101 DCS Short WRITE, 1 parameter Short )
039 11 1001 DCS Long Writehwrite_LUT Command Packet Long )




DCS packet B F— 1= dcs @5<, LAK n NFET5AY parameters,

N8R n <2, LA Short Packet B9ZRd Payload #4T#T8., n=0, XRRKX dcs <, T
%1, Data Type 5 0x05; n=1, FRAIX dcs @<, m—1EE, Data Type /3 0x15,

N8R n >=2, LA Long Packet BFZRXT Payload #7476, A& des @<, # n 8%, Data
Type /3 0x39,

6. Generic Write

003 00 0011 Generic Short WRITE, no parameters Short
Ox13 010011 Ganeric Short WRITE, 1 parameter Short
23 10 0011 Generic Short WRITE, 2 parameters Short
029 10 1001 Generic Long Write Lang

Gerneic Packet &4 n NFT5HY parameters,

05R n <3, LA Short Packet B9FZ={3T Payload #17¥J8. n=0, %= no parameters, Data Type
79 0x03; n=1, ¥ 1 parameter, Data Type J5 0x13; n=2, 37 2 parameters, Data Type 9
0x23,

R n>= 3, LA Long Packet B2 Z{i#1TXT Payload $J6), 7= n parameters, Data Type 9
0x29,

7. Delay

FHH) Packet KiXTTRZfE, FEEEZD ms, BIHARET—FRHL,
8. Payload Length

7 Packet FUEMAHKE.
9. Payload

%~ Packet WERIE;, KEA Payload Length,

10. Example

5.1 Dimming Setting

Command | R/W Values Description
Level? key Access
axFa W |{ @x5a, exsA }
Enable
@xBo W { ox@7 }
{ Bxdx }; /* BxFF : 255Frames*/
Dimming Speed
BxB7 W i - »f
Setting
/* 8x@l : 1Frame *f
Level2 key Access
BxFa W { BxAS, @was }
Disable
@x53 W { ex28 } WRCTRLD
8x51 W { @00, BXX }; /* Brightness can control */ WRDISEVY
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7 2Rillizl demo
7.1 display_test Z#FaYM case
LR

display_test cmd

dsc; winloop; winmove; winalpha; scale; coe; bcsh; gamma; clip; mipi_switch;
ebook; color_bar

CMD Description
winloop MEHEE loop Ihae
winmove M EEa#%a)
dsc HRIE 2k B dsc XIFFERIMK XK g Rl
winalpha WX EE alpha Ihgg
scale M SR IEREhEE
coe MR EEHATNEE, demo H{$FE 70902020
bcsh MWz besh MB=E, MHUE. BHE. 8F
gamma BT gamma LA BRIER
clip S, clip ThRg
mipi_switch Rz, mipi switch Thig
ebook E7R 1bpp t&XE HFBIEBFF demo
color_bar &7 color_bar loop A9 demo
7.2 demo i5BH
1. LCD i&%%

g_display_dev = rt_device_find("1cd");
RT_ASSERT(g_display_dev != RT_NULL);

2. ¥7FF Icd 185

ret = rt_device_open(g_display_dev, RT_DEVICE_FLAG_RDWR) ;
RT_ASSERT(ret == RT_EOK);

3. {8 Icd 1855

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_ENABLE, NULL);
RT_ASSERT(ret == RT_EOK);

4. SKISFEXIER
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ret = rt_device_control(g_display_dev, RTGRAPHIC_CTRL_GET_INFO, (void
*)graphic_info);

RT_ASSERT(ret == RT_EOK);

5. ¥I#ak, win_config, post_scale BEeE& =R

e win_config A9%IR1L :

static void display_win_init(struct CRTC_WIN_STATE *win_config)
{

win_config->winEn = true;
win_config->winId = 0;
win_config->zpos = 0;

win_config->format SRC_DATA_FMT;
win_config->yrgbAddr (uint32_t)rtt_framebuffer_test;
win_config->cbcrAaddr = (uint32_t)rtt_framebuffer_uv;
win_config->yrgbLength = 0;

win_config->cbcrLength = 0;

win_config->xVvir = SRC_DATA_W;

win_config->srcX = 0;

win_config->srcy = 0;

win_config->srcw = SRC_DATA_W;

win_config->srcH = SRC_DATA_H;

win_config->crtcX = 0;

win_config->crtcy = 0;

win_config->crtcWw = SRC_DATA_W;

win_config->crtcH = SRC_DATA_H;
win_config->xLoop0offset = 0;

win_config->yLoopOffset = 0;

e post_scale #tat (2RETALEN)

static void display_post_init(struct CRTC_WIN_STATE *win_config,
struct VOP_POST_SCALE_INFO *post_scale,
struct rt_device_graphic_info *graphic_info)

{
post_scale->srcw = graphic_info->width;
post_scale->srcH = graphic_info->height;
post_scale->dstX = 0;
post_scale->dsty = 0;
post_scale->dstw = graphic_info->width;
post_scale->dstH = graphic_info->height;
}

e post_scale #ialt (XKERIFTKFFEE DB 2 E5K)



static void display_post_init(struct CRTC_WIN_STATE *win_config,
struct VOP_POST_SCALE_INFO *post_scale,
struct rt_device_graphic_info *graphic_info)

{
post_scale->srcW = graphic_info->width / 2;
post_scale->srcH = win_config->srcH;
post_scale->dstX = 0;
post_scale->dstYy = 0;
post_scale->dstw = graphic_info->width;
post_scale->dstH = win_config->srcH * 2;

}

6. AR E bpp &XEF, load lut FEIR, MNRAE bpp BT LUZEE

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_LOAD_LUT, &lut_state);
RT_ASSERT(ret == RT_EOK);

7. EE& post_scale HA\FEMRIRVEREA/NOGE IR BAIA /N

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_SET_SCALE, post_scale);
RT_ASSERT(ret == RT_EOK);

8. fit& win_config BRER

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_SET_PLANE, win_config);
RT_ASSERT(ret == RT_EOK);

==

9. IRXER

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_COMMIT, NULL);
RT_ASSERT(ret == RT_EOK);

Sr—IIRETIASEL ESTR 1 BIPR o T, WIRERFSME, SJLAEIER win_config F]
post_scale Bt & FESHITLE 7. 8. 9.

7.3 XigRIFEh 4 trEC Bz e

1. EESSZFER X0 Y SRXIERFTFAYECE demo


af://n609

W1

Y0

¥l

2 : WINO

H2

8 B # = B B & = =2 B % =

H1

o XN win0 ER, 4579 (X0Y0), AN (WO,HO), LEAIECE:

0;
1;

win_config->winId
win_config->winEn

win_config->srcX = X0;
win_config->srcy = YO;
win_config->srcw = wO0;
win_config->srcH = HO;

o FEXIEA winl BE, MFRA (X1,Y1), K/NA W1,HT), HATES:

1;
1;

win_config->winId
win_config->winEn

win_config->srcX = X1;

win_config->srcy = Y1;
win_config->srcw = wl;
win_config->srcH = H1;

o ERIERECE



post_scale->srcw = Wl;
post_scale->srcH = H2;
post_scale->dstX = X1;
post_scale->dstY = YO;
post_scale->dstw = Wl;
post_scale->dstH = H2;

o LR E RTINS ERSTRERRAFENSE:

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_SET_SCALE, post_scale);
RT_ASSERT(ret == RT_EOK);

o SAISIER WINO, WIN1 BIBCE

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_SET_PLANE, win_config);
RT_ASSERT(ret == RT_EOK);

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_COMMIT, NULL);
RT_ASSERT(ret == RT_EOK);

2. I7iF Y FEARSHE X ARXERFEEZ demo



W1

X1

YO

¥1

WIND

HO

H2

| H1

Xres |

o Xl wind BE, 2R/ (X0,Y0), K/ (WO,HO), IHELSE:

win_config->winId = 0;
win_config->winEn = 1;
win_config->srcX = XO0;

win_config->srcy = YO;
wo;
HO;

win_config->srcw
win_config->srcH

o FEXIFHA win1 BE, &HrH (X1,Y1), XN (W1,HT), LHAIES:

win_config->winId = 1;
win_config->winEn = 1;

win_config->srcXx

X1;
win_config->srcy = Y1;
win_config->srcw = wl;
H1;

win_config->srcH

° ERFEMEE



post_scale->srcw = Xres;
post_scale->srcH = H2;
post_scale->dstX = 0;
post_scale->dstY = YO;
post_scale->dstW = Xres;
post_scale->dstH = H2;

o HTFASE X AEXKIERIFET, FrLARD 1 AY3IEL, post scale BY src #1 dstW &Rt & I RESEFRAY
= Xres, dstX BEEA 0, EAAYFD 1 hRISE—E:
SCPRE & BRI R ER B B R RAV4E S S

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_SET_SCALE, post_scale);
RT_ASSERT(ret == RT_EOK);

o SREIERA WINO, WIN1 H9BCE :

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_SET_PLANE, win_config);
RT_ASSERT(ret == RT_EOK);

ret = rt_device_control(g_display_dev, RK_DISPLAY_CTRL_COMMIT, NULL);
RT_ASSERT(ret == RT_EOK);

8 Color Key {$Fi%HH

VOP XFFXiEE BRI EB P E—MEaETIENE T —EEHE T REMER, et
win_config Hif colorKey S#(FERELE color key IhRE, Hrh bit[23, 0] DEIFER RGB =MD EMHIX
EEHIE, bit24 BRFRIIFHE XA color key IhEE.

TESBILA RGB888 F1 RGB565 P& AR color key BLE& /5%, R_VAL, G_VAL, B_VAL SBIFR
EEMAIRGB =N ERYE:

#define COLOR_KEY_EN BIT(24)

8.1 RGB888 &3 Bt & Color Key BI%i%

1. RO esE, kE:

win_config->colorKey OxFFO000 | COLOR_KEY_EN;

2. LNFEEE, KE:

win_config->colorkey = OxO0FFOO | COLOR_KEY_EN;

3. LHEESE, BkE:

win_config->colorKkey 0x0000FF | COLOR_KEY_EN;

Bp:


af://n666
af://n670

win_config->colorkey = (R_VAL << 16) | (G_VAL << 8) | (B_VAL) | COLOR_KEY_EN;

8.2 RGB565 1&3VECE Color Key A%

1. THOIELE, kE:

win_config->colorkey = OxF80000 | COLOR_KEY_EN;

2. IMGZBEEE, kE:

0x00FCO0 | COLOR_KEY_EN;

win_config->colorKkey

3. LEEEE, BkE:

win_config->colorkey = 0x0000F8 | COLOR_KEY_EN;

Bp:

R_VAL_CONFIG R_VAL << 3; //R[4,0] -> R[7,0]

G_VAL_CONFIG = G_VAL << 2; //G[5,0] -> G[7,0]

B_VAL_CONFIG B_VAL << 3; //B[4,0] -> B[7,0]

win_config->colorkey = (R_VAL_CONFIG << 16) | (G_VAL_CONFIG << 8) |
B_VAL_CONFIG | COLOR_KEY_EN;

8.3 X Color Key 8955

win_config->colorkey = 0;

9 B lut 5%

EERY lut IEfERRSEEITI lut_en, FTFF lut_en 5 lut SHFIFESR, BIETTIAES lut BIS5E
28, WREABZSTIREESEF lut IIEE, M lut_en FFXFEEIARL, FRLAEHT lut BEZN
TEBERE:

1. XAlut
(1) ZEEERMEHIE bpp 180, BIAREERLATILAHET

RTGRAPHIC_PIXEL_FORMAT_GRAY1
RTGRAPHIC_PIXEL_FORMAT_GRAY4,
RTGRAPHIC_PIXEL_FORMAT_GRAY16,
RTGRAPHIC_PIXEL_FORMAT_GRAY256,
RTGRAPHIC_PIXEL_FORMAT_RGB332,

Q) XFFBER, ERSAETRSHINERFT—M 32x32 A/NIER, 32x32 RERBEX/N,
BEERIFT— T B XA lut_en &3, RNAINAFIFS LNETR.

2. BBF lut
B lut 48, B RK_DISPLAY_CTRL_LOAD_LUT &5f Iut,


af://n685
af://n700
af://n702

3. EcE#AY—Mn
& win RGETUREAXIMNAY bpp FEZURI—m, EEETHETAY lut 238,

10 SF3H

(1) Rockchip DRM Display Driver Development Guide
(2) Rockchip_DRM_Panel_Porting_Guide.pdf
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