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M EEH DSS IEEAINER, EENBRERNREH, £H RGA, GPU, VPU EMERERINEER, tIIEE I EGRGE
ACGRITRIBE 1P, BESEXAIHHTEIRAOERFNE—SAIE (Fbah GPU 181 opengl THREIRMEIGIEZAINEE, RGA JLAEISETR
BHTAERL, BEF:, AR 20 4, VPU AILISSRIBHTISIARD) | MiREE CPU fiE,

ZX LR NEERAME S HIEIESFMAE DDR &, SAJSH VOP iEHY, RIENAZERHIT Alpha &1, BIGZEE#R, gamma
FIE, HDR #5ia ZHMEfE, BAEEINIMIEREOEL R (HDMI/DP/DSI/RGB/LVDS) , XUz E B E RSO ERRT S
ZEMNAEIER, RXRIBRSEHEREL, EWERZHEFIRAL
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resource.img &1, B¥TE#HA Boot.img,
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rockchip_display.c
rockchip_crtc.c
rockchip_connector.c
rockchip_phy.c
rockchip_panel.c
rockchip_bridge.c

Core

rockchip_rgb.c
inno_video_combo_phy.c

drm_mipi_dsi.c
dw_mipi_dsi2.c

MIPI-DSI inno_mipi_phy.c
inno_video_combo_phy.c
samsung_mipi_dcphy.c

dw_hdmi.c
rockchip_dw_hdmi.c
rockchip-inno-hdmi-phy.c

HDMI inno_hdmi.c
dw_hdmi_gp.c
rockchip_dw_hdmi_gp.c
phy-rockchip-samsung-hdptx-hdmi.c

dw-dp.c
DP drm_dp_helper.c
phy-rockchip-usbdp.c
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1. 27~ U-Boot logo

void rockchip_show_logo(void)

2. BNEERT bmp B, BRIEZEATRHE logo HNER

void rockchip_show_bmp(const char *bmp)

3. 1§ U-Boot HHE— BTN dtb MHEBLER%, BIE kernel logo AT/, HlE, &3, TR LRI
BEEHER

void rockchip_display_fixup(void *blob)

RzFRikEA
1. FF/3 U-Boot logo

logo 18T Linux kernel dts(U-Boot B7-1EERFN Linux kernel EFRE— dtb) IR EIZEORY route_xxx Tmizs, XERY
xxx AJLAR dsi, edp, hdmi, Ivds, EfREEZR dts $fJ route FE=F,

LA MIPI DSIO J95ll, TEXIRMIAGHRER dts SZHEEE#E route_dsi0 T5s, 18 status IREN “okay”:
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&route_dsi0 {
status = "okay";
connect = <&vp3_out_dsiO>;

T
connect BIES%E/SHE DTS BB ZET5HYFEMAA.
2. Bit& U-Boot logo £REx

logo BUARES (center) B/n, MRFELET/R, ESIREECR route TR,
LEENEEER DSI0 iR Iogo 2RE/R, WIEK route_dis0 A logo,mode B4 “fullscreen”,

3. logo EIF &K

U-Boot logo # Linux Kernel logo 3##2R8MRE, MESYERVIMZEBEL

R7#E 8bit, 16bit, 24bit, 32bit B bmp B ;

U-Boot logo #1 Linux Kernel logo W/REIRSFE, BP logo.bmp 1 logo_kernel.omp /REIRHEML, FEERIREEF—,
4. [35h log HA

WNER logo TIREIEESF, 7E U-Boot ERREEIZXENTAY log:

Rockchip UBOOT DRM driver version: v1.0.1
vp0 have Tayer nr:2[0 2 ], primary plane:
vpl have Tlayer nr:2[1 3 ], primary plane:
vp2 have layer nr:2[6 8 ], primary plane:
vp3 have layer nr:2[7 9 ], primary plane:
Using display timing dts
dsi@fde20000: detailed mode clock 132000 kHz, flags[a]

H: 1080 1095 1099 1129

Vv: 1920 1935 1937 1952
bus_format: 100e
VOP update mode to: 1080x1920p0, type: MIPIO for VvP3
VOP VP3 enable Esmart3[654x270->654x270@213x825] fmt[2] addr[0xedf04000]
final DSI-Link bandwidth: 880000 Kbps x 4

O 0 W N

hdmi_select_Tink_config use tmds mode

mode :1920x1080 bus_format:0x100a

hdmi@fde80000: detailed mode clock 148500 kHz, flags[5]
H: 1920 2008 2052 2200
Vv: 1080 1084 1089 1125

bus_format: 100a

VOP update mode to: 1920x1080p0, type: HDMIO for VPO

CLK: (uboot. arm: enter 1200000 KHz, init 1200000 KHz, kernel ON/A)

AILABZI7E VPO 71 VP3 EEBERNT logo B,

VPO B9/ 1920 x 1080, BRiEE HDMI,
VP3 ISR PEES 1080 x 1920, BRECE MIPI DSI,
BRAY logo K/NJ9 654 x 270,

31 U-Boot logo iZiEZ Linux Kernel logo i3 f2FRHINAYA Rk & ik BRI
1. if5IA DRM IR EBBIEEINE
DRM RIS 2R AT RS tH I — LR B R R 4T, S8 DRM 3Kz bind 50K, TTEELHIELILT log:

[1.792387] dw-mipi-dsi2 fde20000.dsi: [drm:dw_mipi_dsi2_bind] *ERROR* Failed to find panel or bridge:
-517
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XA log BAALLRY panel B¢E bridge iESYF, [ERRMERSE—RARENFA bind, BIMNRKFHILAT log AL
A drm IRZNELMNEAINT , XMERFAVAATEAEERIE —FUX bind KA log:

[2.566831] rockchip-drm display-subsystem: [drm] fb0O: rockchipdrmfb frame buffer device

WRFFH log —EARSHIR bind KWHI log, BRRTAEEHIGESANR dts BeE, M RPRIZEBZINE GPIO OFEMIRSE M.
panel B compatible RIFFRECE S panel [T, backlight IRz EMKME.

N Linux kernel log FHIVTUIT logo KMABXAVER., NEBESNIBAREDT:

rockchip-drm display-subsystem: failed to parse resources for logo display
rockchip-drm display-subsystem: connector[HDMI-A-1] can't found any modes
rockchip-drm display-subsystem: can't not find any Togo display
rockchip-drm display-subsystem: failed to show loader Togo

2. DDR TSN R Bnia s
(1) =ik dts 324Hh DDR 350, FRIEPIRZB R DDR 3850, {EBUTEAT

&dmec {
status = “disabled”;
I

(2) 3% DDR ZSRATSY DCLK SRERAERE, 1EBUTENT:

&dmc {
vop-dclk-mode = <1>;

T

3. clk tree ZHLEEL

EB A U-Boot HfY clk tree BEEFNMIZAY clk tree BEERIIIAY, WNERFMNIEFIAY clk ZREEA—E, BB RIBETE Linux kernel
clk EFTAHIRMEHINARIEIER, LA RK3399 9, ATLURIN T A

(1) £ rk3399_clk_init)@kernel/drivers/clk/rockchip/clk-rk3399.c REIANCINL while(1); BEARESBINEIDE;
(2) 7E rk3399_clk_init)@kernel/drivers/clk/rockchip/clk-rk3399.c BREZEERAMNE while(1), HIARBLEINEIEM;

(3) RLE (1) FENFERSLSE 2) PENFNS, BBERTLFAZ ck tree TWSENFER, TUABRBKMRFES cru
TAERATE IR redmine FHBREELS pll fEX T

4. FRRISEL

B EREREE S LR bug AIREFE— L BRI EIRDEMAIRHE R B ERE, SEUXLA P ERZIE T EIAE
REMXRANMSHETRE, TUSRE NEANESEOARKTRT S ENIE :

7E dts 374ch, #Z chosen T3, 7E bootargs RENE clk_ignore_unused: # bootargs = "xxxx clk_ignore_unused”;

--- a/arch/armé4 /boot/dts/rockchip/rk3399-1inux. dtsi
+++ b/arch/armé4 /boot/dts/rockchip/r 99-Tinux.dtsi

compatible = "r p, linux",

chosen {

5. U-Boot logo B #0 kernel logo B FA/NA—EL

rockchip SEEHBEK U-Boot logo 1 kernel logo MIE R B #ERA/N—#E, WNIRHIL U-Boot logo B7RIER, EIRZMBRERS
&, TLAEAT kernel BT logo.bmp # logo_kernel.bmp H¥REST—E;

Te Togo.bmp Togo_kernel. bmp

bm PC bitmap, windo format,
ogo_kernel.bmp: PC bitmap, windo format,

6. PURGIALITAE—LESTR GPIO HE STV
ZIEELSRAETRMARS, B IEFIRE porting iR R ERIIARTHERN GPIO BIREAMEAEREHZE;

SR DTS BHATIR, ATLAERZRARBERBEOFTIXES, BEZOEES MERIIEEIE while (£, BEHASEINE R
B9

7. VOP {5 ECE RIRR

R VOP (LR BREkERS, BYURERNKINEMREEM P I8 S &SHINFERE, ZRRE—AREME SDK KA Fix,
8. MEAEREEIRIES

NERLA ERRILENNFIER, SERATNRESTE CLK, DATA FIFEIRZFHERES M U-Boot EIRIZM BRATEFZEF 3 redmine,



kernel 3KZ]]
IREHER

drivers/gpu/drm/rockchip/
drivers/gpu/drm/bridge/analogix/
drivers/gpu/drm/bridge/synopsys/
drivers/phy/rockchip/

IRz

rockchip_drm_drv.c
rockchip_drm_fb.c
rockchip_drm_fbdev.c

Core rockchip_drm_gem.c rockchip-drm.txt or rockchip-drm.yaml

rockchip_drm_logo.c
rockchip_drm_direct_show.c
panel-simple.c

rocckhip_rgb.c

kchip-rgb.txt
phy-rockchip-inno-video-combo-phy.c [CCRCIDATB LN

dw-mipi-dsi.c
phy-rockchip-inno-dsidphy.c

MIPI-DSI phy-rockchip-inno-video-combo-phy.c
dw-mipi-dsi2-rockchip.c
phy-rockchip-samsung-dcphy.c

dw_mipi_dsi_rockchip.txt
phy-rockchip-inno-mipi-dphy.txt

cdn-dp-core.c
cdn-dp-reg.c
DP dw-dp.c cdn-dp-rockchip.txt
phy-rockchip-usbdp.c
phy-rockchip-samsung-hdptx-hdmi.c

TVE/CVBS rockchip_drm_tve.c rockchip_drm_tve.txt

WA EBRASAATEARAT kernel iRARATRES ML/ NOREE, (ESEIRHNHFHERSBDEFRFSTMN, ERMHETLWRIESRENA

=,
L8 S 47
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kemel boot up

bkl T = p R S
E T &Eprobell
FEE, LR
kernel ;B CIRY

g

MHEFE IR & TR
FESFHERL
drum corei® &l 5k
Lprobe_defer,
REEREHHERE
HEE&

rockchip dra fbdev init:
MAfFramebuf fer

FETIENE, DRM BHNE—RIBNMERIERIIRENNGES, EET backlight, panel. rgb, Ivds, dsi. edp, Ivds, hdmi,
vop FER VB ERYKEIMER, REXUAABKBAEREINEGER, B4 drm REZEESammII.

FRXEEZAKIREER, £ drm REMRMINTIET, TaadIlENMERENARHNE, MSSEMERERTEIRFIINENE
R, ATRRXFRESE, drm IREHFIAT Linux 3X50 Y deferred probe H&, HAIMEMKIRAVETEAREIORNE, KHRE -
EPROBE_DEFER(-517) , #A/SIEH. Linux kernel SEREEEREIMNEIX MR, BENKRIVEIRTE, IKaIRFIINE L.

[1.747190] rockchip-drm display-subsystem: bound fdd90000.vop (ops vop2_component_ops)
[1.747877] dwhdmi-rockchip fde80000.hdmi: registered ddc I2C bus driver

[1.748022] rockchip-drm display-subsystem: bound fde80000.hdmi (ops dw_hdmi_rockchip_ops)
[1.748676] dwhdmi-rockchip fdea0000.hdmi: registered ddc I2C bus driver

[1.748807] rockchip-drm display-subsystem: bound fdea0000.hdmi (ops dw_hdmi_rockchip_ops)
[1.748840] dw-mipi-dsi2 : [drm:dw_mipi_dsi2_bind] *ERROR* Failed to find panel or bridge: -517
[1.755174] panel-simple-dsi fde20000.dsi.0: failed to get power regulator: -517

[1.759296] brd: module loaded

[1.764374] Toop: module loaded

[1.764528] zram: Added device: zramO

[1.764698] system_heap: orders[0] = 6

[2.248871] imx415 5-00la: supply dovdd not found, using dummy regulator

[2.416673] rockchip-drm display-subsystem: bound fdd90000.vop (ops vop2_component_ops)
[2.418711] dwhdmi-rockchip fde80000.hdmi: registered ddc I2C bus driver

[2.420336] rockchip-drm display-subsystem: bound fde80000.hdmi (ops dw_hdmi_rockchip_ops)
[2.421725] dwhdmi-rockchip fdea0000.hdmi: registered ddc I2C bus driver

[2.422291] rockchip-drm display-subsystem: bound fdea0000.hdmi (ops dw_hdmi_rockchip_ops)
[2.422318] dw-mipi-dsi2 : [drm:dw_mipi_dsi2_bind] *ERROR* Failed to find panel or bridge: -517
[2.433888] input: adc-keys as /devices/platform/adc-keys/input/input3

[2.466237] rockchip-drm display-subsystem: bound fdd90000.vop (ops vop2_component_ops)

[2.468705] dwhdmi-rockchip fde80000.hdmi: registered ddc I2C bus driver

[2.469751] rockchip-drm display-subsystem: bound fde80000.hnd fde20000.dsi (ops dw_mipi_dsi2_ops)
[2.472282] rockchip-drm display-subsystem: bound fde50000.dp (ops dw_dp_component_ops)

[2.472319] rockchip-drm display-subsystem: bound fde60000.dp (ops dw_dp_component_ops)

[2.531892] rockchip-drm display-subsystem: [drm] fb0: rockchipdrmfb frame buffer device



[2.532850] [drm] Initialized rockchip 3.0.0 20140818 for display-subsystem on minor 0

MR log BATTILUEEI, 7£58 6 177055 18 47, mipi dsi IRENEFIKLAZ! panel 8 bridge IXMEKEEIR, TRE -
EPROBE_DEFER 1B, —HEZI%E 2317, dsi IREBAENEUKIRAIEIR bind AT, REBTIEEA drm IREHSERINEAIIRAE log,

[2.532850] [drm] Initialized rockchip 3.0.0 20140818 for display-subsystem on minor O
DTS fcE&

HitfeE

£ SOC £, AIggEZ> VOP, HDMI, eDP, DP, MIPI, Panel &R, #RIBEEMAFREN, — = mARERBERERZIEP—HE
DIERSRERL BB, BRERAMLER, DIRIXEER Y ENEFHENEE ds iRE.

EE—E drm B7RIDAERY soc U0 dtsi BB, #SBUIT display_subsystem T55a:

display_subsystem: display-subsystem {

compatible = "rockchip,display-subsystem";
memory-region = <&drm_logo>, <&drm_cubic_lut>;
memory-region-names = "drm-logo", "drm-cubic-lut";

ports = <&vop_out>;
devfreq = <&dmc>;

route {

route_dsi0: route-dsiO {
status = "disabled";
logo,uboot = "logo.bmp";
logo, kernel = "logo_kernel.bmp";
logo,mode = "center";
charge_logo,mode = "center";
connect = <&vpO_out_dsiO>;

It

route_dsil: route-dsil {
status = "disabled";
logo,uboot = "logo.bmp";
logo, kernel = "logo_kernel.bmp";
logo,mode = "center";
charge_logo,mode = "center";
connect = <&vpO_out_dsil>;

58

route_edp: route-edp {
status = "disabled";
logo,uboot = "logo.bmp";

logo, kernel = "logo_kernel.bmp";
logo,mode = "center";
charge_logo,mode = "center";

connect = <&vpO_out_edp>;

ik

route_hdmi: route-hdmi {
status = "disabled";
logo,uboot = "logo.bmp";
logo, kernel = "logo_kernel.bmp";
logo,mode = "center";
charge_logo,mode = "center";
connect = <&vpl_out_hdmi>;

I}

route_Tvds: route-lvds {
status = "disabled";
logo,uboot = "logo.bmp";
logo, kernel = "logo_kernel.bmp";
logo,mode = "center";
charge_logo,mode = "center";
connect = <&vpl_out_Tvds>;

ik

route_rgb: route-rgb {
status = "disabled";
logo,uboot = "logo.bmp";

Togo, kernel = "logo_kernel.bmp";
logo,mode = "center";
charge_logo,mode = "center";

connect = <&vp2_out_rgb>;
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8

ZT = rockchip_drm_drv.c JXaIAIANE,
memory-region =4 logo 7R buffer D EFIER, ZBMERRBNITRTE u-boot FHEIMEN, REEBRLENIZ.
route_xxx TREHIEZ MEOF logo THEEREFHE, BIALTRIIIRE.
LA route_rgb J9f5ll, fRFEABXEMEAITHEE:
route_rgb: route-rgb {

status = "disabled";
Tlogo,uboot = "logo.bmp";

logo, kernel = "logo_kernel.bmp";
logo,mode = "center";
charge_logo,mode = "center";

connect = <&vp2_out_rgb>;
I

Togo,uboot . Togo,kernel ik U-Boot FiEZFN Kernel fER logo BEIRIIEF, HEFIELLAIE HETRITAL.
logo,mode charege_logo,mode %] logo BFHIEMER,, B center F1 fullscreen FEFIR,

connect fHRIZEREOF VOP AIEE4 Video Port(VOP2.0 2814) Bi&HE4> VOP (VOP1.0 ZRtA)ER: . —IRIRIESIIRERBINE
=1

display_subsystem TRISKEBODBEATEEN, —RARAFTERIELIRmER, FFEXIMAY logo TmBNET,

vop TR

vop: vop@fe040000 {
compatible = "rockchip,rk3568-vop";
reg = <0x0 0xfe040000 0x0 0x3000>, <0x0 0xfe044000 0x0 0x1000>;
reg-names = "regs", "gamma_lut";
rockchip,grf = <&grf>;
interrupts = <GIC_SPI 148 IRQ_TYPE_LEVEL_HIGH>;
clocks = <&cru ACLK_VOP>, <&cru HCLK_VOP>, <&cru DCLK_VOPO>, <&cru DCLK_VOP1>, <&cru DCLK_VOP2>;
clock-names = "aclk_vop", "hcTk_vop", "dclk_vp0", "dclk_vpl", "dclk_vp2";
iommus = <&vop_mmu>;
power-domains = <&power RK3568_PD_VO>;
status = "disabled";

vop_out: ports {

vpO_out_dsiO: endpoint@0 {
reg = <0>;
remote-endpoint = <&dsi0_in_vp0>;

18

vpO_out_dsil: endpoint@l {
reg = <1>;
remote-endpoint = <&dsil_in_vp0>;

18

vpO_out_edp: endpoint@2 {

reg = <2>;

remote-endpoint = <&edp_in_vp0>;
i

vpO_out_hdmi: endpoint@3 {
reg = <3>;
remote-endpoint = <&hdmi_in_vp0>;

18

vpl: port@l {

vpl_out_dsiO: endpoint@0 {



reg = <0>;
remote-endpoint = <&dsiO_in_vpl>;

18

vpl_out_dsil: endpoint@l {

reg = <1>;

remote-endpoint = <&dsil_in_vpl>;
i

vpl_out_edp: endpoint@2 {
reg = <2>;
remote-endpoint = <&edp_in_vpl>;

ik

vpl_out_hdmi: endpoint@3 {
reg = <3>;
remote-endpoint = <&hdmi_in_vpl>;

58

vpl_out_lvds: endpoint@4 {

reg = <4>;

remote-endpoint = <&lvds_in_vpl>;
};

vp2: port@2 {
vp2_out_lvds: endpoint@0 {
reg = <0>;
remote-endpoint = <&lvds_in_vp2>;

i

vp2_out_rgb: endpoint@l {
reg = <1>;
remote-endpoint = <&rgb_in_vp2>;
};
};
};
s

ZTI A VOP B4R, 1% vop IXaNAINNEL rockchip_drm_vop.c/rockchip_drm_vop2.c, EHATINITFHRENMBHERE

XE&:

MIPI DSIO

Post Proces:

MIPI DsI1

Post Process 1

HDMI

Post Process 2
{RGB/BT1120/B
T656

Post Process Unit Display Output Interface

vop_out: ports TIRIHIA VOP fUHIHIEE, vp0/1/2 3R VOP t Video Port0/1/2 =474 HiEE,



vp0/1/2 : port THYendpoint AR VP FMIBEORNEREXRK, LA LA dts A4 vp0 TR T™E vpO_out_dsio ,
vpO_out_dsil, vpO_out_edp, vpO_out_hdmi PUNTIL, 15¢BH vpO BJLAFA dsiO, dsi1, edp. hdmi PUNEREOERE,

B> endpoint @i remote-endpoint BHEFINSRA B REOER—MERBES , HINF] hdmi B/RBEEORER:

hdmi: hdmi@fe0a0000 {
compatible = "rockchip,rk3568-dw-hdmi";

status = "disabled";

ports {

port@0 {
reg = <0>;
hdmi_in_vp0: endpoint@0 {
reg = <0>;
remote-endpoint = <&vpO_out_hdmi>;
status = "disabled";

ik

hdmi_in_vpl: endpoint@l {
reg = <1>;
remote-endpoint = <&vpl_out_hdmi>;
status = "disabled";

Y

EA FERY dts BRI LAKDE, 7E rk3568 £, hdmi BTLAFD vop B9 vp0, vp1 i,

EEIBNE, NEREOEE—MNZREA— vp iEE, FILEERIIRKESES, TEE dts PIEEFEPIERITF, BFR
{FEFARREIIREN disabled R,

EEAnERSR ™ m L, %2 HDMIEETE vpo £, M dts haRE MU MR E:

&hdmi {
status = "okay";

T

&hdmi_in_vp0 {
status = "okay";

IE

&hdmi_in_vpl {
status = "disabled";

I

&route_hdmi {
status = "okay";
connect = <&vpO_out_hdmi>;

I

EEEESE RS

VOP2 SRAS—R/RE84, &M Video Port £E VOP NEFFBEIERR, MEAXLEEEEHHBMAIER, ENMEEER
—AFZIRREAEF— Video Port fid L,

ATRHSEGENERMEEERR, FNSRELRTm ds BREENZREFIEETE U-Boot AR T —FENAREES ECRER, Wl
RBELFmIRETT U-Boot logo BREENEIRERERIHIIER, JUSETENS AR dts IRIEFRBTIEEERESERE:

rockchip,plane-mask: 18ESELE1Z VP RIEER ID #1354, BIE ID X dt-bindings/display/rockchip_vop.h &,
rockchip,primary-plane: g% primary BE, =g VP B primary BE—ER rockchip,plane-mask fp—1, FA1—A&I%ER
Smart 87 Esmart EE.

EESENEARNE: EREEE (k356878 6 MEIRE, rk3588 8 8 NER) FINEARMERNI VP, MEMAI VP —IRFSD
ECER. T VOP AEBARRZEEL (Cluster, Esmart, Smart) RIEIR, 1H8E, FREIAR, —ARIEGSMRANERTIERD K.
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WTFE— RK3568 FHIBBIEIESELS#%, RK3568 VOP —H%5 6 MEIZ (2 Cluster + 2 Esmart + 2 Smart) , ZEBXE=RS
R, 8, RNRELEAHEESNEREER) WM VP SE=AUENER (FEZNEARF TR VP1) |, EftEORESEALD
FRMEE.

#include <dt-bindings/display/rockchip_vop.h> // BE 1D & 3kt

&vp0 {
rockchip,plane-mask = <(1 << ROCKCHIP_VOP2_CLUSTER1 | 1 << ROCKCHIP_VOP2_SMART1)>;
rockchip,primary-plane = <ROCKCHIP_VOP2_SMART1>;

I

&vpl {

rockchip,plane-mask = <(1 << ROCKCHIP_VOP2_CLUSTERO | 1 << ROCKCHIP_VOP2_ESMARTO | 1 <<
ROCKCHIP_VOP2_SMARTO)>;

rockchip,primary-plane = <ROCKCHIP_VOP2_SMARTO>;

I

&vp2 {
rockchip,plane-mask = <(1 << ROCKCHIP_VOP2_ESMART1)>;
rockchip,primary-plane = <ROCKCHIP_VOP2_ESMART1>;

I

EEEME, EREaNRIRHZERILAM U-Boot F Linux kernel B9/E5N log HFEZIRIRIAY plane mask fET{ER.

Rockchip UBOOT DRM driver version: v1.0.1

VOP have 3 active VP

vp0 have Tayer nr:2[1 5 ], primary plane: 5

vpl have layer nr:3[0 2 4 ], primary plane: 4

vp2 have layer nr:1[3 ], primary plane: 3

Using display timing dts

dsi@fe060000: detailed mode clock 132000 kHz, flags[8000000a]
H: 1080 1095 1097 1127
Vv: 1920 1935 1937 1952

bus_format: 100e

VOP update mode to: 1080x1920p0, type: MIPIO for VPl

VOP VP1 enable Smart0[654x270->654x270@213x825] fmt[2] addr[0x7df04000]

final DSI-Link bandwidth: 876 Mbps x 4

disp info 0, type:11, id:0

xfer: num: 2, addr: 0x50

xfer: num: 2, addr: 0x50

[2.314574] panel-simple-dsi fe060000.dsi.0: Specify missing connector_type

[2.315764] rockchip-vop2 : [drm:vop2_bind] vpO assign plane mask: 0x22, primary plane phy id: 5
[2.315807] rockchip-vop2 : [drm:vop2_bind] vpl assign plane mask: 0x15, primary plane phy id: 4
[2.315828] rockchip-vop2 : [drm:vop2_bind] vp2 assign plane mask: 0x8, primary plane phy id: 3
[2.316713] rockchip-drm display-subsystem: bound fe040000.vop (ops vop2_component_ops)
[2.317966] rockchip-drm display-subsystem: bound fe0c0000.edp (ops rockchip_dp_component_ops)
[2.318378] dwhdmi-rockchip : Detected HDMI TX controller v2.1la with HDCP (DWC HDMI 2.0 TX PHY)
[2.319625] dwhdmi-rockchip : registered Designware HDMI I2C bus driver

[2.321857] rockchip-drm display-subsystem: bound fe0a0000.hdmi (ops dw_hdmi_rockchip_ops)
[2.322069] rockchip-drm display-subsystem: bound fe060000.dsi (ops dw_mipi_dsi_rockchip_ops)

RK3566 EIE S HERAS

RK3566 IC LI FEEEEMRGEENXS, BIREEE Cluster! REEMNFEEZ Cluster0 YIRAIIBHIENEL, FIFE Esmart1/Smart1
HBEM Esmart0/Smart0 STRIAIHBHEENEL, AR EEHEERERLAER. EE~RH U-Boot BRIRsIFSRIEEREORZE
BHGEYF plane-mask B, WNRGLFRIZETFF U-Boot logo TR, FILAE dts R FHINIES :

1. RE—1EER, aILERNTRE:
#include <dt-bindings/display/rockchip_vop.h> J/BZ ID € Skt

&vpx { //x BURTAEHE vp id, W vpO

rockchip,plane-mask = <(1 << ROCKCHIP_VOP2_CLUSTERO | 1 << ROCKCHIP_VOP2_ESMARTO | 1 <<
ROCKCHIP_VOP2_SMARTO | 1 << ROCKCHIP_VOP2_CLUSTER1 | 1 << ROCKCHIP_VOP2_ESMART1l | 1 <<
ROCKCHIP_VOP2_SMART1)>;

rockchip,primary-plane = <ROCKCHIP_VOP2_SMARTO>;
I


af://n363

2. BFTMRESR [RK3566 BRIRA android F@RsisWE, BERMNERFNE—] , BFEANEASHHMERIREEMALE
EETBRERIER, S— ERERREGEER:

#include <dt-bindings/display/rockchip_vop.h> //KEJZ ID & Xk fF

&vpx { //x BURTAEHK vp id, Wl vpO

rockchip,plane-mask = <(1 << ROCKCHIP_VOP2_CLUSTERO | 1 << ROCKCHIP_VOP2_ESMARTO | 1 <<
ROCKCHIP_VOP2_SMARTO0)>;

rockchip,primary-plane = <ROCKCHIP_VOP2_SMARTO>;
;o 7/ B ECE SR A SRR I SR i R R R

&vpx { //x BULFMHE vp id, W vpl

rockchip,plane-mask = <(1 << ROCKCHIP_VOP2_CLUSTER1 | 1 << ROCKCHIP_VOP2_ESMART1 | 1 <<
ROCKCHIP_VOP2_SMART1)>;

rockchip,primary-plane = <ROCKCHIP_VOP2_SMART1>;
bE

EENEERENRNE

RIFRRNSR{EEFE Atomic BrniEl, BILARR S BERHIZEE (primary, overlay, cursor), REERIEEEIENR, SRAEETLER
HE RS TR TR,

{BETE Linux ZZ(EFE Android) T, B —LRIFHER legacy B API, XL API WEESBILVIRER, EAIER primary BIERRE
HES, {#H overlay EIEBHIA, FA cursor BERRER.

Rockchip drm IXENERIA SSEME primary BIEH] overlay BE, Z<EAR cursor BIE, MNER—EETRAY Linux RFEFHEFEA cursor
B, "JLATE dts g vp T FIRE cursor-win-id &M, 79i% VP XIRAY crtc S5Ec— cursor BE,

&vp0 {
cursor-win-id = <ROCKCHIP_VOP2_CLUSTERO>;
ks

WERE Linux &% (buildroot, Debian Z3F Android %) , 85 Cluster EIRABRINENNE, ERLS Linux SDK 2 1ibdrm-
cursor JFE, BRHTIRIE&% (Rockchip_Developer_Guide_Debian_CN.pdf) .

2 IFERIES

b | inux RAABERZEEA crtc FHEEESEE—IRSH, A7 crtc ZEMEREFR, FLIE vop TR FRE disable-win-move
FIFriZIn8E.

&vop {
disable-win-move;

3
Display feature
£F4& VoP ittt
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SRaREREOEARH S HERE
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HDMI 1920x1080@60hz 3Z§5 HDMI 1.4a YA
RK3036
CVBS 720x480i@60hz/720x576i@50hz SZHF NTSC/PAL tREEsH

HDMI 4096x2160@60hz 32 HDMI 1.4a 0 2.0 tMY¢FE
RK322X/RK312XH
CVBS 720x480i@60hz/720x576i@50hz 3‘2?%—'} NTSC/PAL #irEiai

RK3308 1280X800@60hz T'f-"f RGB888/RGB666/sRGB888/MCU

HDMI 3840x2160@60hz 3785 HDMI 1.4a 1 2.0 tMYAnAE

RK322XH/RK332X
CVBS 720x480i@60hz/720x576i@50hz 37 NTSC/PAL H/EtE

1280x800@60hz 75 RGB888/RGB666/SRGB888/MCU
LVDS 1280x800@60hz 37§5 VESA 701 JEIDA LVDS #iEi&=t
RK3368/PX5 MIPI 1920x1080@60hz 25 DSIv1.0, DCSv1.0, DPHY v1.0 t¥imAE
eDP 2560x1600@60hz 3Z§5 DP1.2a 1 eDP1.3 H}AiEE
HDMI 4096x21 60@60hz 375 HDMI 1.4a *EI 2.0 WA

1920x1080@60hz 3715 RGB888/RGB666/SRGB888/MCU/BT. 1120
RV1109/RV1126
MIPI 1920x1080@60hz SZFFDSIv1.1, DCSv1.1, DPHY v1.2 thilimE




RGB

1920x1080@60hz 37§5 BT.656/BT.1120

W MIPI, Z#5DSIv1.1, DCSv1.1, DPHYv2.0,

MIPI 3840x2160@60h _
lEtee e CPHY V1.1 thilhmte

RK3588 N,
eDPY 3840x2160@60hz 3 eDP, 37i% DP1.2a #1 eDP1.3 HXAnAE
HDMI 7680x4320@60hz I HDMI, 32#F HDMI 2.1 thilkmtE
DP 7680x4320@30hz I DP, Sz#% DP1.4 thilimie
HDMI 4096x2160@60hz 4% HDMI 2.0 S

RK3528

CVBS 720x480i@60hz/720x576i@50hz SZHF NTSC/PAL tREERIH

1. 7E RK3588 £, eDP 1 HDMI i PHY 2 combo §9, BIEE—NF=R.L, FA7T HDMIO #ABEER eDPO, HDMI1 1 eDP1 &
H,

VOP2 BB
RK3568 VP fIZERIEOMNEEXR

Note:

] DSIO
Video Port 0 MIPI DSI

Post Process 0
[ |

MIPI DSI1

Video Port 1

Post Process 1

HDMI

Video Port 2

(1080p) IRGB/BT1120/B
1656

Post Process 2

Post Process Unit Display Output Interface
FIFEANABIES®E (Rockchip RK3568 datasheet) Display Interface ] Video Output Processor Z75,

RK3588 VP f1ZEFIEOMNEERXR
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Post Process 0 V-Ide(%gﬁrt 4 DP 0/1
[ 300UT sxown

8K merge scene

Video Port 1 HDMI/eDP

Post Process 1

[ 20LuT sxown (4 K) Combo 0_,"’1

Post Process MIPI TX 0/1

[ 3Dt 177

BT1120
BT656

Post Process 3

Post Process Unit Display Output Interface

FETEMR, RK3588 (1 HDMI 1 DP S2i% 8K i, BR7E SK ST, —MNEREOBERA SF VPO F VP, FTLIGIERR=
S FEEYE 8K SR, VP BT EEEE E O,

FIFMIIABTIES®E (Rockchip RK3588 datasheet) Display Interface ] Video Output Processor Z15,

VOP 2.0 M THZRER

TRIERIERINGE, YFRE VOP 1.0 KSR, MRBLNMEZHERE, —REES) VOP, AT VOP 1.0 Z2ErFEs, R
RK3288, RK3399, PX30 XLEEEW VOP BUS A SRR E.

SIF VOP 2.0 ZHHEHIS ), BFRATH B EN, AIESMAIRIE P &R, EREMNSHT, VOP WEFE S 1A Video Port
BEESEIL LB B, 1RIE VOP2 FERRER ETHIASLAIE, RK3568 B=IHI/AY Video Port, RK3588 E&H
PUEEISZAY Video Port, FRATEERERINSZM T, RK3568 Fl RK3588 EILASBISTHR 3 BEHN 4 BIBTAUR i,
Connector-mirror

VOP2 #9 Connector-mirror $AR373F— Video Port FRIRHNZEERZED, HHEENERNEHEREENARS.

VOP
HDMI0/eDPO -

Video Port0) ——————
HDMI1/eDP1

| DPO
_Video Portl = |

| Video Port2

Video Port3 BT656/1120

YNEFR, £ RK3588 £, iBid connector-mirror 2K, 3BFIER HDMI/eDP &7 VPO L, EFEEE DP &S/ VP L, 3B MIPI
DSI i&E#E7E VP2 L, VP3iEid BT656, BT1120 afLAEA LY 7 88, PUEMMERmE, EhE—4E (BA— Video Port EAIFEA
BRiEN) BENERNFER, BERASHERE.
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EXMEARNT, S—HENBREHIRADYERZIINE Video Port FIENEMRIRADHERIRH.
XMEFEELUET dts BEEFFR, 7 dts EEREERNSNENEEER— VP LRIE:

&hdmio {
status = "okay";
IE

&hdmil {
status = "okay";

T

&hdmi0_in_vp0 {
status = "okay";
I

&hdmil_in_vp0 {
status = "okay";
IE

&hdmio_in_vpl {
status = "disabled";

T

&hdmiO_in_vp2 {
status = "disabled";
IE

&hdmil_in_vpl {
status = "disabled";
I

&hdmil_in_vp2 {

status = "disabled";

I
ZECEE HDMIO 1 HDMI1 #£:427E VPO £, FFE connector-mirror IAE,
BRI NVR SDK SZ5XFI08E, Android hwe BRIASRAXFMSME, FTLATE Android R4t E—EAREF TFHXFIhEE,
Connector-split

VOP2 129 Connector-split THEEE—FPSEIU mipi SEEENAIRA, ATLAE—EE Video Port iR ER/K S D A MES,
BRSNS RED, BRFERE, ASIHSIAEE.

LR

it

P
SEBGHR I - HDM|0IED 0
Bttt ottt ts o

S 5 BB

gz g | Video Port0

feseieteresoltie! Jotegeteses |

Bttt —

B eeternters

bristetotnlers

e | HDMI1/eDP1

g
b
p
Sase
KR KX
sl
SERER! A L
b S
s
ARty
B
e
SR

.m..
5
o
<
e
3
A%
i
o
et
RIS
annass

.

3
-
2
=
:

ononnnnnss
R
S
s

RS

2

SERKX i
R Video Port2
5

.
‘0
St
4

2
5
%S
o5
e

s
s
£
&
-
3
o2
%
=
o
X
o
2
=
o
=

=
b

4
it
&
5
35
&

R
SR

e

e

S

e

S —————————

e |

sesisiaen

SRR

Ry PR

S | ideo Por oP
s |

Ry | SIee9 TS

W _EEFR, WNSR7E VPO EFFE split &3, W VPO AYEIHATLARATIRENF N B/ (HDMIO/ 1, eDPO/1 s EAthRES VPO EHERY
BriE0), RTMERED LEETRNRNER VPO SN EKFELRAGAFS, i vPo LA 38401080 FISHRH, NFMNBE
O£ 873R 1920x1080 AU,
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IXFUEAR, BJLATE RK3588 EH B 7 BIR7 AR R,

FEIENE, 81 VP 25 split AN ZnED, BENEE, MERyIERE.

R RK3588 ZHEHZINAS

XM R AR LB dts FFR, dts REBSS split AN EREDEREER— VP £, B IFEASREDRN split-mode &

fiad

Hﬂ

B

bean , $RERGITECE, FTFF hdmi0 #1 hdmil £ VPO LAY split TEE

&hdmi0 {
status = "okay";
IE
&hdmil {
status = "okay";
split-mode;
IE

&hdmi0_in_vp0 {
status = "okay";
bE

&hdmil_in_vp0 {
status = "okay";
I

&hdmiO_in_vpl {
status = "disabled";

T

&hdmiO_in_vp2 {
status = "disabled";
I

&hdmil_in_vpl {
status = "disabled";
I

&hdmil_in_vp2 {
status = "disabled";
IE
&id Connector-split Ihgg, ALY BHEEZMNZREREINEE

R E, ATHELENEIER, REM MIPI SUBERARE, FHREELIER, 81 Video Port L#{T split IENER
& H&@ drm RZF5EM— encoder 1 connector, FRLAFERFZSE, §— CRTC(Vldeo Port) ERESEZF— connector i8%%,
XMEERTLAEIT modetest AYiIHARIA.

X3F Android A3, HEES—NFEEEGN—MRZAERRE, $XXMFER, Rockchip F5#HT Android hwe BEETXIHEAIN
., BixiESE (DrmHwe2 ZRFHZSBINEERAE) 3.

EfHFHEX

RGB Hith/TTL {RzUiE &%
VOP 1.0 RGB & F# &&=

1. #Ji72 VOP 1.0 iR2 VOP 2.0 B9igit, AJLIM 3.1 E=7589 VOP version &EiH;
2. ¥9F SOC 243 24bit RGB HjHAYFEtHER S =
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it RGE parallel
dizplay mode index moded model mode? moded moded modef
RGE EGE RGE RGE EGE ial ial
display mode parallel parallel parallel parallel parallel =erL =RrL
24 hit 18 bit 18 bit 16 bit 16 bit TS SHRES
dellk dellk
TEVIC TEIRC
heyne heyne
den den
data[23:18] data[23:18]
data data[23:0] data[15:10] data[17:0] data[15:10] data[15:0] data[7:0] data[7:2]
data[7:2] datal7:3]
D23 - - -
D22 - - -
D21 - - -
D20 - — —
Juke] - - -
018 - - -
D17 - - -
D16 — - -
i) — —
D14 - -
0l3 - -
Dlz2 - -
Dll - -
D10 — —
] - -
8 — —
D7 D7 D5
bil] o D4
biki} DS Juk]
4 D4 D2
o3 o3 ol
D2 D2 Do
ol ol -
it} s} —
3. XJF SOC 3¢#5F 18bit RGB HitH A HERE T
interface RZE parallel
dizplay mode index maode? moded modeh
RGE RGE
. ial zerial
display mode parallel parallel ==
18 bit 16 bit e el Jub 46
dcllk dclk
VEVHC YEYHO
hsync hsync
den den
data data[l7:0] data[15:0] data[7:0] datal[7:7]
D17 = = =
D16 — - -
D15 - -
D14 = =
D13 - -
D12 - -
D11l - -
D10 - -
D9 - -
I8 - -
iy D7 i
D& jila} D4
Da ikl 03
D4 D4 02
D3 03 0l
D2 b2 iy}
Dl Dl -
10 D0 -

4. 3FF VOP 1.0 A MCU #Z[0 DATA £i&#/5=0F1 RGB parallel FEES—5, ZFEFTEMR, RGB parallel 19 4 /N FHMES

SRR MCU ZOEHIES, UTEERIRERE:

el nours BT RREIEEIR, (R ERERS
¥ 5y moll_CsI BEikiEs, EE

heyme newwrn  |SERES, LA

den nou vdn |1: FrAHRIE, 0. Fr I RER

VOP 2.0 RZSHIkRAS RGB iEOfEHEIES
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interface FZE parallel

dizplay mode index model model moded
RGE RGE RGE
dizplay mode parallel parallel parallel
24 bit 18 bit 16 bit
dcllk dcll
VEYHC WEyne
hsyne hsync

den den
data[23:18] data[23:19]
data data[?3:0] data[15:10] data[15:10]
data[7:2] data[7:3]

D23
D2z
D2l
DZn
D1%
Dl
D17
D16
D15
D14
D13
Dlz
Dil
D10
D3
D3
DT
D
D
D4
D
D
Dl
Do

AR display mode index ¥ RBIERHELE

dizplay mode index busz format

model MEDIA _BUS_FMT_EGEBE88 1X24

mode ] MEDIA BUS_FMT_RGBG66_1¥24 CPADHI

mode? MEDIA BUS FMT RGBG66 118

moded MEDIA BUS_FNT_RGBAAH_1X24 CPADLO

moded MEDIA BUS_FMT_RGBBEH_1X16

moded MEDIL BUS_FMT RGESSE_3¥E
BT.656 #1 BT.1120 BYFEHHEES
S0C TX SIED Clock |DI5 |Di4 |D13 |D12 |DI1 |DM0 (D9 |pE8 [D7 |D6 (DS |Dd (D3 |D2 (D1 |DO ¥R bus_format BIE
BT. GGG ¥& Clock = = = = = = — - b7 [D6 DB (D4 (D3 D2 [D1 |DO |MEDIA BUUS_FMT IT¥VY8 2X8

BT. 1120 ¥l Clock |¥v (Y6 |¥6 (¥4 |¥3 |¥2 |¥1 |¥0 [CT7 |CA& [CBH |C4 |C3 [C2 |C1 [C0 |MEDIA BUS_FMNT_WIITVE_1X16
BT. 1120 %2 |clock |C7 |06 |c6 |c4 |23 |c2 ol |co [¥7 [v6 |¥65 T4 |¥8 [¥2 [¥1 |¥0 |MEDI4_ BUS_FMT_UYVYS_1X16

IRIERROREY Y/UN SBIRFEAR, INRHIMERAEAST, EAILTE DTS iR ERY bus_format 3Ri&EHS, BT.656 1 BT.1120 %
BIBLAT IO :

BT.656:
#define MEDIA_BUS_FMT_UYVY8_2X8 0x2006
#define MEDIA_BUS_FMT_VYUY8_2X8 0x2007
#define MEDIA_BUS_FMT_YUYV8_2X8 0x2008
#define MEDIA_BUS_FMT_YVYU8_2X8 0x2009
BT.1120:
#define MEDIA_BUS_FMT_UYVY8_1X16 0x200f
#define MEDIA_BUS_FMT_VYUY8_1X16 0x2010
#define MEDIA_BUS_FMT_YUYV8_1Xx16 0x2011
#define MEDIA_BUS_FMT_YVYU8_1X16 0x2012

MEDIA_BUS_FMT HIENX AJLAS#

./include/uapi/Tinux/media-bus-format.h


af://n441
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LVDS Data Mapping

Data organization

Timezlot

o]

bus-format

MEDIL _BUS_FNI_RGREGE_1XTH3_SPWG

MEDIA_BUS_FMT_RGEBS3_1X7X4 SPWG

MEDIA BUS_FMT_RGBB358_1X7X4 JEIDA

2
3
4
a
&
0
1
2
3
4
a
&
0
1
2
3
4
a
&

PR ER

FRYEENFEE
hback hsync |
HSYNC :
porch hactive ;hfror: pulse
porc .
Pixel P VSYNC

Clock

—————————————————————

DRM FIHERIFRRITE X
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htotal -

B hdisplay o o
hsync start
- hsync end . -

HSYNC

ERHECERIRI R R R FNAE R

Active Front Sync Back
Fegion Porch Porch
< > 20 e >
FERFREEEFEEEFEEE AT E |
SRR i |
E L o A (A

{——- [hv]display —>

= [hv] syne_start —————- 3

< (] svnc_end ¥

< [h]total ok

_HSYNC_HIGH)
_FLAG_PHS)

EESNRENE
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fdri 0/ summary

color sp [o]

00] typel[48] flag[al

video Port?2
WeehITERLIE
BiSRYHE
LA 1080P ARGB t&ZVHIEHGEUE /911

ARGB &R —MEE S FAINEAN: 4 Byte
1080P ARGB #&ZUHOEHRE 57 1920 x 1080 x 4Byte/pixel = 8,100 Kbyte
WNERI% 60fps R, GFRUTESE: 8,100 x 60fps = 474.6 Mbyte/s
ANEREIEAE B YUV420SP(NV12):

Single Frame YUV420: NV1i2

Y1 | Y2 Y5 | Y6

Y7 | Y8 Y11|Y12
Y13 |¥14]Y15|Y16|Y17| Y18
Y19 |¥20QY21|Y22|Y¥23| Y24
ul | vi U3 | v3

Ug | va | uUs | V5 | UG | V6

Position in byte stream:
[va [z IR = [ v [ 7 [ vo |DNOINR] 1 1 [ 1 [¥An[vaA]vas[vaa[v o] ran[via]van] vaa]vaa v2]vaa] ua | vi [ v | v [UA[NaTusTvs ] veve

NV12 SR —MEERSFRIREA/N: 1.5 Byte

1080P NV12 #&=CAIEHR ST 1920 x 1080 x 1.5Byte/pixel = 3,037.5 Kbyte

WNERI% 60fps RlFT, GRRTHEEE: 3,037.5 x 60fps = 178 Mbyte/s

BREONTE

disp_timing
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P EEXsKEECERIRT A0, LanX MIFE T, 1% 60 MmRIEEER dclk &: 131994240 hz, dts SEFRIZEEE 132000000 hz E

8!

htotal = hfp + hsync + hbp + hactive = 15 + 2 + 30 1080 = 1,127
vtotal = vfp + vsync + vbp + vactive = 15 + 2 + 15 1920 = 1,952
dclk = htotal x vtotal x fps = 1127 x 1952 x 60fps = 131,994,240

MIPI O EAEBATRRR:

132M x 3(RGB) x 8(bpc) / 4(lane) / 0.9 = 880 Mbps
Hep:
x3(RGB): 28— pixel § RGB 3 M E;
x8(bpc): BRE— I ENILRZ 8bit;
/4(lane): EXASHIEETE 4 lane HE), /4 2iHES lane [UEHES;

/0.9: BEE mipi Rt ERRIERSE;
H Y debug FEX

dump SEIRERFRE
EA&S

cat /sys/kernel/debug/dri/0/summary

FEIRRRIZGSIKIRPILAT debugfs T8E, WNRAGREBTITE debugfs ThagEE Rtk debugfs 13

CONFIG_DEBUG_FS i&I, FiBidaN Fan<oFaftEs:

S

g

EHRRAZITH
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mount -t debugfs none /sys/kernel/debug

SR

1. ML B HIERIHR DR ZSFEHER vop 282 ff900000.vop # ff8f0000.vop;

2. FEEHFRR connector (58, HWNBRNREHFI/9 eDP I MIPIBE;

3. WEBHATER, FLEEARNRIRE. DCLK LURIEER, FEHHMEESBIANHEA 1536x2048p60 (] eDP FHISHE
2% 1280x720p29 B9 MIPI &;

4. EEISRE VOP BREER, 5 NEREEFTIF win0 BE, K/\A 1536x2048 1§ XRGB BE-NE/RIZEFTIF win0 BE,
K/ 1280x720 #8259 XRGB,  src # dst FRESUEFSERAA/NFINIS, TN src # dst BIA/NA—EL, VOP L3HT4554k
2, MTER~

dst_ ¥
dst_h

Plane Framebuffer

src_h

5. f8&#B9379 VOP HDR, CSC AI—LAZHER; SDR FRRMAIE TSRATE SDR ETCAIEE, WNRZ HORBAIEEE, =55
HDR AIKHF.

6. VOP2 SE&HY summary {SREAMZEIPEHN—5, REHLZAI VOP BT Video Port, EIEZFMERMN winx, T

Cluster-winx (& Esmart-winx:

iri/@/summary

buf[@]: a ) pitch: 4320 offset:

7. BN EETAOE— format B, fhAJBER AB24, XR24, NV12 ZZJkRE fourcc (B, FRRAIRXMNEEERAY
framebuffer

RIS, BERIE NHLIS%E drm fource,
{5/ vop2_dump.sh fiE dump ERER


af://n494
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T VOP2 ZRMINERMY, FERAEXEEEIFEX, HIURET —MERTLIESER dump vop HEXHNIETRSER. KED
SDK BEFAETXNMIZE, MRKE, FTLABTITHIEEREY: vop2 dump,

FETEMNE, ZHAEKH debugfs , HEREMIZITIT CONFIG_DEVMEM JEIR, LISEZMARIA o MLl FEERE.,

dump HaiExRAI buffer

ERRENAIRER LETASEE, XMSEEER VOP —> BREN —> FR/EnsE, XEEKEIERE, thAuke
FEMNALFHINEREIENERERN. XEHREAITLIE vOP BEERRAY buffer RUEERE dump W3k, RER 7yuv 22090 4E
F XUHEEDIER. IRXUHEASHEFE, BBHAR userspace IXTRAVEIEIMEB A, RZNZEHFE VOP 2IRE
BZERXF BB,

{sEFisaR

ENSEEEMHR Linux kernel make menuconfig FJFF CONFIG_ROCKCHIP_DRM_DEBUG i1,

1. dump —ilHFEIRRAY buffer

echo dump > /sys/kernel/debug/dri/0/ff900000.vop/vop_dump/dump
2. &4 dump n IR 7RAY buffer

echo dumpn > /sys/kernel/debug/dri/0/ff900000.vop/vop_dump/dump
3. dump HREISUHRIFFE /data/vop_buf/, RILAMER 7yuv BHEE

4. LA FEEEINAEERS [Ff900000.vop] FEARESEEARA—E, BEAREEEILIF] cat /d/dri/0/summary T8 VOP/Video Port XJRZ,
Eba03dF RK3588 B&1ZEZ5H,: /sys/kernel/debug/dri/O/video_port0/dump

iE% DRM $JED Log 4R Log
DRM #RBEARERHZEMZELATILV/MIENZS,, aLIBIE DRM Y debug T sUREF KB NMECORIFTED, LHaFHREEE ATOMIC B95]
EN, RIS S:
echo 0x10 > /sys/module/drm/parameters/debug
WMEREEIFMENERNER, TLEAGS:

echo Oxff > /sys/module/drm/parameters/debug

Hrh 0x20 Bit5 JMAYE vsync HRAIER., XMIEMARIEES, MRBXAMERSEXMER, —RAEREX bit,
Hith BB A TSR LIEE THAEN :

Enable debug output, where each bit enables a debug category.
Bit 0 (0x01) will enable CORE messages (drm core code)

Bit 1 (0x02) will enable DRIVER messages (drm controller code)
Bit 2 (0x04) will enable KMS messages (modesetting code)

Bit 3 (0x08) will enable PRIME messages (prime code)

Bit 4 (0x10) will enable ATOMIC messages (atomic code)

Bit 5 (0x20) will enable VBL messages (vblank code)

Bit 7 (0x80) will enable LEASE messages (leasing code)

Bit 8 (0x100) will enable DP messages (displayport code)

XEEMBRESITEH, BARATENREORN, FAEFTHTRASERXE, BWATEOKGERSEBIEHBLEHERS, EIRBGE log
EEEEEY dnesg HSEE.

EEIRIERAIH
HEEMNETERXRREL — FURNEHERRENRGRAONHRSD, ALIBTUTHH:
1. SREREEAME RIS

cat /sys/kernel/debug/cTk/cTk_summary


https://gitee.com/andyshrk/drm/blob/master/res/vop2_dump.sh
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2. fNERRE VOP HIATEh
cat /sys/kernel/debug/clk/cTk_summary | grep vop
X4F HDMI/DP/NGA/CVBS EEREL, BNDHFERWMAI DCLK 2EFSATNEESK, R DCLK AN s HITA TR Ek

EHNETHREMTR, T33TF eDP/LVDS/MIPI/RGB FEMEO—RE—EMIRE.

£ VOP2 IXaNfEREXI AV B ECIRIAHE, SBMTATE, BRENFERI MR MRS HIRENEIRRT PR, MR"EFR
TCECRIRTHR, PIERANER.

rockchip-vop2: [vop2_crtc_atomic_enable] Update mode to 3840x2160p60, type: 10(if:200) for vp2 dclk:

533280000
£dd90000.vop: [drm:vop2_crtc_atomic_enable] dclk_out2 div: 2 dclk_core2 div: 2
£dd90000.vop: [drm:vop2_crtc_atomic_enable] set dclk_vop2 to 533280000, get 533279987

XA log BARAYZE, VP2 LEFE(ERE—A DP (B type FI), B/R 4K B99FEE, FHEAY dclk 7y 533280000 HZ, BRFEHSD
BeZIRYR 533279987 HZ, [HJ9 DP X dclk FIBEERIFES, XMERT, AEFERRT=AY.

4= [ = =R
BITHXRTSH
LA LVDS 95l
2 LVDS: echo off > /sys/class/drm/card0-LVDS-1/status

FF LVDS: echo on > /sys/class/drm/card0-LVDS-1/status

#E DRM buffer {ERER

B THNH ST LRNEED DRM GEM Ei5HY buffer fERIER:

cat /sys/kernel/debug/dri/0/mm_dump

BE GPIO KT

FEIMENIFFA bring up REMER, SEFRBITES] GPIO FURERIEFIFSE SRR, HIITLIBIL T aSHAREEER
GPIO RS RIER:

cat /sys/kernel/debug/gpio

modetest fI{EFH

modetest ZERMAE libdrm FERME drm EANGSITIE, BRLURHEMNTIEE:

1. Dump drm RZAIERRTES

[root@RK356X:/]# modetest -M rockchip

Encoders:

id crtc type possible crtcs possible clones
151 0 Vvirtual 0x00000007 0x00000000

153 0 TMDS 0x00000002 0x00000000

155 71 TMDS 0x00000001 0x00000000

166 0 DPI 0x00000004 0x00000000


af://n554
af://n558
af://n562
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https://cgit.freedesktop.org/mesa/drm/tree/tests/modetest

Connectors:

id encoder status name
154 0 disconnected eDP-1
props:
1 EDID:
flags: immutable blob
bTobs:
value:
2 DPMS:
flags: enum
enums: On=0 Standby=1 Suspend=2 0off=3
value: 0
156 155 connected HDMI-A-1

modes:

name refresh (Hz) hdisp hss hse htot vdisp vss vse vtot)
1920x1080 60 1920 2008 2052 2200 1080 1084 1089 1125 148500 flags: phsync, pvsync;

driver

1920x1080 60 1920 2008 2052 2200 1080 1084 1089 1125 148352 flags: phsync, pvsync;
1920x1080 50 1920 2448 2492 2640 1080 1084 1089 1125 148500 flags: phsync, pvsync;
1280x720 60 1280 1390 1430 1650 720 725 730 750 74250 flags: phsync, pvsync; type:

size (mm)

0x0

530x300

encoders

153

155

type:

type:
type:
driver

720x576 50 720 732 796 864 576 581 586 625 27000 flags: nhsync, nvsync; type: driver
720x480 60 720 736 798 858 480 489 495 525 27027 flags: nhsync, nvsync; type: driver

props:

167 0 disconnected HDMI-A-2
props:

CRTCs:

id b pos size

71 0 (0,0) (1920x1080)

0x0

166

60 1920 2008 2052 2200 1080 1084 1089 1125 148500 flags: phsync, pvsync; type: userdef

props:
72 PLANE_MASK:
flags: immutable bitmask

preferred,

driver
driver

values: Cluster0=0x1 Clusterl=0x2 Esmart0=0x4 Esmartl=0x8 Smart0=0x10 Smartl=0x20

Cluster2=0x40 Cluster3=0x80 Esmart2=0x100 Esmart3=0x200

value: 21
26 GAMMA_LUT:
flags: blob
bTlobs:
value:
27 GAMMA_LUT_SIZE:
flags: immutable range
values: 0 4294967295
value: 1024
87 0 (0,0 (0x0)
000000O0O0OO0 flags: ; type:
props:
88 PLANE_MASK:
flags: immutable bitmask

values: Cluster0=0x1 Clusterl=0x2 Esmart0=0x4 Esmartl=0x8 Smart0=0x10 Smartl=0x20

Cluster2=0x40 Cluster3=0x80 Esmart2=0x100 Esmart3=0x200

value: 34
26 GAMMA_LUT:
flags: blob
bTobs:
value:
27 GAMMA_LUT_SIZE:
flags: immutable range
values: 0 4294967295
value: 1024
103 0 0,0) (0x0)
000000O0O0O0O0 flags: ; type:
props:
104 PLANE_MASK:
flags: immutable bitmask

values: Cluster0=0x1 Clusterl=0x2 Esmart0=0x4 Esmartl=0x8 Smart0=0x10 Smartl1=0x20

Cluster2=0x40 Cluster3=0x80 Esmart2=0x100 Esmart3=0x200

value: 8

26 GAMMA_LUT:
flags: blob
bTobs:
value:



27 GAMMA_LUT_SIZE:
flags: immutable range
values: 0 4294967295

value: 1024
Planes:
id crtc b CRTC X,y X,y gamma size possible crtcs
57 0 0 0,0 0,0 0 0x00000007
formats: XR24 AR24 XB24 AB24 RG24 BG24 RG1l6 BGl6
props:
8 type:
flags: immutable enum
enums: Overlay=0 Primary=1 Cursor=2
value: 1
60 alpha:
flags: range
values: 0 65535
value: 65535
61 pixel blend mode:
flags: enum
enums: None=2 Pre-multiplied=0 Coverage=1
value: 0
62 zpos:
flags: range
values: 0 7
value: 0
63 NAME:
flags: immutable bitmask
values: Smart0-win0=0x1
value: 1
70 colorkey:
flags: range
values: 0 2164260863
value: 0
73 0 0 0,0 0,0 0 0x00000007
formats: XR24 AR24 XB24 AB24 RG24 BG24 RG1l6 BGl6
props:
8 type:
flags: immutable enum
enums: Overlay=0 Primary=1 Cursor=2
value: 1
76 alpha:
flags: range
values: 0 65535
value: 65535
77 pixel blend mode:
flags: enum
enums: None=2 Pre-multiplied=0 Coverage=1
value: 0
78 zpos:
flags: range
values: 0 7
value: 1
79 NAME:
flags: immutable bitmask
values: Smartl-win0=0x2
value: 2
86 colorkey:
flags: range
values: 0 2164260863
value: 0
89 0 0 0,0 0,0 0 0x00000007

formats: XR24 AR24 XB24 AB24 RG24 BG24 RGL6 BGL6 NV12 NV16 NV24 NA12 NAL6 NA24 YVYU VYUY
props:

8 type:
flags: immutable enum
enums: Overlay=0 Primary=1 Cursor=2
value: 1

92 alpha:

flags: range
values: 0 65535
value: 65535



93 pixel blend mode:
flags: enum
enums: None=2 Pre-multiplied=0 Coverage=1
value: 0
94 zpos:
flags: range
values: 0 7
value: 2
95 NAME:
flags: immutable bitmask
values: Esmartl-win0=0x4

value: 4
105 0 0 0,0 0,0 0 0x00000007
formats: XR24 AR24 XB24 AB24 RG24 BG24 RG16 BG16 NV12 NV16 NV24 NA12 NAL6 NA24 YVYU VYUY
props:
8 type:
flags: immutable enum
enums: Overlay=0 Primary=1 Cursor=2
value: 0
108 alpha:

flags: range
values: 0 65535
value: 65535
109 pixel blend mode:
flags: enum
enums: None=2 Pre-multiplied=0 Coverage=1
value: 0
110 zpos:
flags: range
values: 0 7
value: 3
111 NAME:
flags: immutable bitmask
values: EsmartO-win0=0x8
value: 8

E—ERSHY Encoders HFNE B HY Connectors X35z, M Dump iHHERATRTIAEE:

Connectore eDP-1 fid i 154, BXIRAY Encoder id /3 153, BE&T disconnected K7, RBRIEEIREIFRIGTIZE)Z eDP
BERHNERE, Encoder 153 B possible crtcs BE 2 BI BIT(1), XE—MR{AISHUHER, 15HBBiZ eDP RAE0 VP1 iE#EE,

Connector HDMI-A-1 §§id 5 156, EXIRIAY Encoder id 79 155, BE4TF connected BIRZS, HBARERNELENE Ti%
HDMI 0 F B2 B BRg&EIERE, modes 2IREN_HBHIXT N B RRE TIFND IR,

CRTC X$Rz VOP 2.0 =i Video Port & VOP 1.0 & vop,
Planes }NER, FHIWEEERZEERTLAER/ LA VP Z[E#E (possible crtes) LURFIZIFAIEL( formats ),
RN EREA LS HSMERENTEE, TLFIRIZIIEET Drm IREhH TR AIIRIE.

modetest -M rockchip -s 156@71:1920x1080

B EiRap<, TLIE HDMI-A-T _ER/RSEITIAAT smpte #24%, HA 156 2 HDMI-A-1§9id, 71 2 VPO AJid.



3. BB FAEK drm —LBIERE

Query options:
-e
-f
_F_I

Test options:

la

Default is to dump all info.

XEEBERBRIE, modetest BT id SEHSE plane, crtc, connector £ Drm ZEAY, XL id ATLAEIT modetest Zif), HETLL
B TS kEa:

cat /sys/kernel/debug/dri/0/state

xrandr B9{&EH

xrandr 25 Xserver NEER LA— M ERERETR, BILA% dump ERNERER, CaLIBREERANEREH.

root@linaro-alip:/# xrandr
Screen 0: minimum 320 x 200, current 1920 x 2048, maximum 8192 x 8192
eDP-1 connected primary 1536x2048+0+0 (normal Tleft inverted right x axis y axis) Omm x Omm

1536x2048 59.99%+
HDMI-1 connected 1920x1080+0+0 (normal left inverted right x axis y axis) 708mm x 398mm
1920x1080 60.00*+ 50.00 59.94 30.00 24.00 29.97 23.98

1920x10801 60.00 50.00 59.94
1280x1024 60.02

1440x900 59.90
1360x768 60.02
1280x720 60.00 50.00 59.94

1024x768 60.00


af://n588

800x600 60.32

720x576 50.00
720x5761 50.00
720x480 60.00 59.94
720x4801 60.00 59.94
640x480 60.00 59.94

DP-1 disconnected (normal Teft inverted right x axis y axis)

ZTER Xserver INGTFHGBRTIER, HFMEAIERNERSE Xrandr

ERHENEE, BE)

BIMEATIEASE, FENBEERE—EENDR, HIITUMERTENGSHENIRE EHE,
e Android Surfaceflinger ##2:

1. EiSHHE

ki1l -STOP “pgrep surfaceflinger’
2. IRSiHIE

ki1l -CONT “pgrep surfaceflinger’

e Linux weston #HE:

1. EEHE

Kill -STOP “pgrep weston’
2. IS

ki1l -CONT “pgrep weston’

e Linux Xserver i#{T

1. EZHE

Kill -STOP “pgrep Xorg"

ki1l -CONT “pgrep Xorg"

EABRFARIRET, SFIFLRIRTET o <EK VOP (—LHFRE B kEERRM B RIR, 3l EEIRRIERZELIRY
i<, (s usespace FRINAIRRERE, BNERHEMNEH SNBSS FEREN.

3XEY EDID {512
LA HDMI 7931

cat /sys/class/drm/card0-HDMI-A-1/edid > /data/edid.bin
B8F HDMI RS

cat /sys/kernel/debug/dw-hdmi/status

FAQ

VOP POST_BUF_EMPTY


https://wiki.archlinux.org/title/Xrandr
af://n592
af://n625
af://n628
af://n631
af://n632

HJRESHIMEMULLT log:

POST_BUF_EMPTY

ST_BUF_EMPTY
POST_BUF_EMPTY
POST_BUF_EMPTY

POST_BUF_EMPTY
0ST_BUF_EMPTY
0ST_BUF_EMPTY

POST_BUF_EMPTY

POST_BUF_EMPTY

T P T A R P R S

HEERES:
1 HETE
MRFGHEB2 S VOP FARATEEILIR, MTHIRE post buf empty, ETLAMAI TSI
(1) 245 ddr BER=E;
(2) EREEISHANI, 1R —/(TAORRAATa);
2. iommu H5E

HFIARBW FEFRH iommu pagefault $8iR, WNRE, BEEEXERESEFHRENL, NREHRBEFETZER, BIRR
remine %, Ff_ X log;

3. Logic EBEAIR
Logic BEXKRSSE VOP &, ALASIXIES 100mv Ui
4. AFBDC/IFBDC X35EK

X3F PX30/RK3326, RK3368, RK3399, RK356X, RK3588 EAUNREHISHEERIE 16pixel XJ3Fa AR AXH afbdc/ifbdc I
B8, 1EMITESEM (FAQ-DRM-HWC) 1.3.1 &5,

STRARED
VOP 9EBRY BCSH & #: =E. XLE. EfE. ENET, TLUBE modetest BLE connector FRIXIR/BMEET, XF
android %, B TETLZERZANEMEEIIAER 50, N &K+,
android 9.0 Z 8RS
setprop persist.sys.brightness.main val
setprop persist.sys.contrast.main val
setprop persist.sys.saturation.main val

setprop persist.sys.hue.main val
setprop sys.display.timeline N+1

android 9.0 X2 j5{EMAm<:

setprop persist.vendor.brightness.main val
setprop persist.vendor.contrast.main val
setprop persist.vendor.saturation.main val
setprop persist.vendor.hue.main val
setprop vendor.display.timeline N+1

M Android 11 FH4f SOK BEER T BERTHRET TEMNMA, TJLIS% Android SDK RAJLIT S ii5AR:

RKDocs/common/display/Rockchip_Introduction_DisplayAdjust_APK_CN.pdf

REZRS/NRIREERRE/ AR REDE
AT LS E M — A

1. FARBEE Y,
2. I NFHEXREBRE R EMIEHREIEE,;
3. A L TR FEEHER spec E3K;


af://n652
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RK3308 tN{iIH R RINEE
RK3308 BNARFERINEE, WRFERER, HFEMATRE:

1. U-Boot &

a/configs/evb-rk3308_defconfig
+++ b/configs/evb-rk3308_defconfig
B2 -4,7 +4,6 @2 CONFIG_SYS_MALLOC_F_LEN=0x2000
CONFIG_ROCKCHIP_RK3308=y
CONFIG_ROCKCHIP_SPL_RESERVE_IRAM=0x0
CONFIG_RKIMG_BOOTLOADER=Y
-# CONFIG_USING_KERNEL_DTB is not set
CONFIG_TARGET_EVE_RK3308=y
CONFIG_DEFAULT_DEVICE_TREE="rk3308-evb"
CONFIG_DEBUG_UART=y
@2 -55,6 +54,11 @2 CONFIG_USB_GADGET_DOWNLOAD=y
CO\FIG_G_D\L_VJ\LFACTUREthROCkChip"
CONFIG_G_DNL_VENDOR_MNUM=0x2207
CONFIG_G_DNL_PRODUCT_NUM=0x330d
+CONFIG_DM_VIDEO=y
+CONFIG_DISPLAY=Y
+CONFIG_DRM_ROCKCHIP=y
+CONFIG_DRM_ROCKCHIP_RGB=Yy
+CONFIG_LCD=y
CONFIG_USE_TINY_PRINTF=y
CONFIG_SPL_TINY_MEMSET=y
CONFIG_ERRNO_STR=y

2. kernel {&3

RK3308 VOP A3z#% IOMMU, FRLADERTZEEMNTREEH cma buffer 5E2, BRIA CMA_SIZE 9 16M, SNERHIMSENTEE

W, ATASEWTGEER CMA_SIZE:

3308_linux_defconfig
08_Tlinux_defconfig

XM iommu B9%5%

%4 vop iommu [SiEid DRM ERiBIIAEESM CMA REDES, RFEEIA CMA RTEA/N 16M,
N, BUSHRSERFEM.
diff --git a/ar
ind 91503
‘rockchip/rk3588s. dtsi
hip 588s.dtsi
e

SHEOMASEXE

{Rockchip_DRM_Panel_Porting_Guide.pdf)

{RK3588_MIPI_DSI2_Developer_Guide_CN.pdf) .
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RGB/MCU Rt EaEa

20:
htotal = hactive + hback-porch + hfront-porch + hsync-len
vtotal = vactive + vback-porch + vfront-porch + vsync-len
NEB—MEERFEND cycly RiETe:

MEDIA_BUS_FMT_RGB888_3X8

RIELLEER, AL EmER:

fps = dclk / (htotal x vtotal x (mcu-pix-total + 1) x N)

MRS =55%%C IR

BUBE=5EREE R RERGRNN, XNHER(IFERE) DRM HE2E bridge EMAMMESEA connector, ELgl RGB2HDMI A9
SI1902X #9451, IR rockchip_rgb.c 824 encoder ff8, sii902x.c 7824 connector ffa, BE{RETLIS# S11902X IRANAISCIR :

drivers/gpu/drm/bridge/sii902x.c

RK3588 DSC Z#FJ11 slice, slice width RAXiFE

RK3588 %5 2 4 DSC, HDMIO %[ DSIO {g8F3 DSCO(DSC_8K), EJLASTIFHY slice B2 1. 2. 4. 8, XIRIAY slice width £ xres /
1. xres /2. xres/4, xres/8, DSC_8K aak‘fuiﬁﬂﬂﬁm 7680, FRLABARY sllce_width 2 7680; HDMI1 1 DSI1 {5
DSC1(DSC_4K), BJLASZISHY slice B2 1. 2, XIRAY slice width 2 xres /1. xres/2, DSC_4K RATLISISHIEER 4096, AT
LAERAHY slice_width 52 4096,

#B8id 4kP60 X aclk AIZER

FFFALL RK3588 IXFPSTIFAID HERABIT 4KP60 1Y [0 4KP120, 8KP30, 8KP60 E5#EER] |, BRIARY 500M aclk Fo&i#RIXLE S #ER
SR, FTIAEETE DTS iRE aclk 570 800M, BNISHIN VOP MEEAE SMNERERMTM, (EXU5ENT:

&vop {
assigned-clocks = <&cru ACLK_VOP>;
assigned-clock-rates = <800000000>;
I8

RK3588 VOP DCLK £ EesRHE
RK3588 DCLK i

RK3588 5 4 4 Video Port, &1 Video Port #9 dclk tree 0 FEIFf7~:
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VOPLL

CPLL GPLL

AUPLL

Video Port0/1/2

Video Port3 VOPLL

hdmi phy0 pll hdmi phyl pll delk vpx_src
delk vpx
CPLL GPLL AUPLL
delle_vp3

3FF dclk_vp0/1/2, BILMETE hdmi_phy0_pll, hdmi_phy1_pll, dclk_vpx_src0/1/2 Frfg—MEAE parent clock, 33

dclk_vpx_src0/1/2, BILIETE

VOPLL, CPLL, GPLL, AUPLL Ff—/MERE parent clock,

33F dclk_vp3, AJLAMERE VOPLL, CPLL, GPLL, AUPLL FRgJ—"MESNE parent clock,

VOPLL, CPLL, GPLL, AUPLL 5% CRU _£#8 PLL, hdmi_phyO_pll #1 hdmi_phy1_pll 5 HDMI PHY _f PLL

VOPLL A%

1. VOP ¥4 5 PLL
2. TEHERSRR
3. dts HERIAS dclk_vp2 4BE, AEUN:

vp2: port@2 {
assigned-clocks = <&cru DCLK_VOP2_SRC>;
assigned-clock-parents = <&cru PLL_VOPLL>;

CPLL, GPLL, AUPLL 400 :

1. 5HE IPEHRHEZ PLL
2. ASHHERDIN, WHHSREJy PLL SRERATEEEL IR
3. dclk_vp0/1/3 BRINS GPLL 4Bz

£/ Video Port FYZKIA parent clock B4R EXRZRINT :

VOPLL

GPLL

dclk vpO src declk vpl src declk vp2 s

delle_ vp0 dellc vpl

delk wp2

delkk vp3




hdmi_phy0_pll, hdmi_phy1_pll B340 :

1. IR

2. HDMI A T{ERd VOP ¥y PLL, HDMI T{ERTS HDMI PHY $£2= PLL

3. HDMI #] EDP g PHY, EDP T{ERt, PHY _EAY PLL Foikis VOP {8
hdmi_phy1_pll, hdmi_phy1_pll B955 2, 3 MFRSEUEREIRE LIRS, ZFRBINT:

1. 24 HDMIO T{ER$, H Video Port0 45%E%E] HDMIO, %% Video Port BJLA{ER hdmi_phy0_pll #1 hdmi_phy1_pll BiZS(EGREE!
Video Port1/2 B

HDMI PHY PLL VPO_DCLK VP1_DCLK VP2_DCLK
hdmi_phyO_pll DCLK <= 600MHz, B]H; DCLK > 600MHz, /<8 AETH NeJH
hdmi_phy1_pll 1) AH Bl;E

2. 34 HDMI1 T{ERS, E Video Port0 5% HDMI1, % Video Port BILL{EEAE hdmi_phy0_pll #1 hdmi_phy1_pll E93% S (45E%)
Video Port1/2 B4l

HDMI PHY PLL VPO DCLK VP1_DCLK VP2_DCLK
hdmi_phy0_pll El)::] aF El):E
hdmi_phy1_pll DCLK <= 600MHz, 5] DCLK > 600MHz, A<~B] F§ A<ATH A<nTH

3. 24 HDMIO 1 HDMIN ERTTERT, B&P4PER] Video Port0 B, Video Port BILASEA hdmi_phy0_pll #1 hdmi_phy1_pll #3355
(4BEZ Video Port1/2 RFZL)

HDMI PHY PLL VPO_DCLK VP1_DCLK VP2_DCLK
hdmi_phyo_pli DCLK <= 600MHz, BJFH; DCLK > 600MHz, A<BJ FATE AT
hdmi_phy1_plI DCLK <= 600MHz, ATFS; DCLK > 600MHz, A<aJ 3 FATE FeTF

4. 24 EDPO T{ERT, B Video Port0 4BEZ! EDPO, %% Video Port BTLAERS hdmi_phyO_pll #1 hdmi_phy1_pll B35S %8EZ! Video

Port1/2 BFZE{1N)
HDMI PHY PLL VPO_DCLK VP1_DCLK VP2_DCLK
hdmi_phy0_plI AETF AEJF AATF
hdmi_phy1_pll Bl AH )

5. 24 EDP1 I{EhY, H Video Port0 4BzEZ| EDP1, %% Video Port AJLA{#EA hdmi_phyO_pll #1 hdmi_phy1_pll 8355 #8EZ! Video
Port1/2 BFZEIE0)

HDMI PHY PLL VPO DCLK VP1_DCLK VP2_DCLK
hdmi_phy0_plI EI)] Gl Gl)E!
hdmi_phy1_pll eI FNGI)E Gz

6. % EDPO 1 EDP1 RS T{ERT, E#B4BEZ! Video Port0 A, Video Port AILAEEFE hdmi_phy0_pll 1 hdmi_phy1_pll BI37E(45
£ Video Port1/2 BfZ{Rl)

HDMI PHY PLL VPO_DCLK VP1_DCLK VP2_DCLK
hdmi_phy0_plI eI G AATF
hdmi_phy1_plI AETF AATF AT

FATF CPLL, GPLL, AUPLL{EJgVideo Portdclk iRRY, TELIMERS IR LFZEMROMET, BREEBAREISMN, TLIER
hdmi_phyO_pll 8 hdmi_phy1_pll YE4 Video Port dclk 9 parent clock, 43Eg Video Port dclk parent BFfHAT, HRIRESHE
FManS5Ee.

RK3588 VOP DCLK g5 Huskg
B BENEITE dtsi Sh4zE Video Port dclk parent (755, 7E dtsi HEREIFHEERS, MABREDTE,
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&hdptxphy_hdmio {

status = "okay";
I
&hdptxphy_hdmil {
status = "okay";
IE
&hdptxphy_hdmi_c1k0 {
status = "okay";
bE
&hdptxphy_hdmi_c1kl {
status = "okay";
I
&vp0 {
assigned-clocks = <&cru DCLK_VOPO>;
assigned-clock-parents = <&hdptxphy_hdmi_c1k0>;
s
&vpl {
assigned-clocks = <&cru DCLK_VOP1>;
assigned-clock-parents = <&hdptxphy_hdmi_clkl>;
IE

Nk, BPEBRE dclk_vpO K parent clock /5 hdmi_phyO_pll, dclk_vp1 B8 parent clock 3 hdmi_phy1_pll ,
@i clock tree, BTLABPARCEREBER, WT:

rk3588_s:/ # cat /sys/kernel/debug/clk/clk_summary | grep "hdmiphy" -A 1

cTk_hdmiphy_pixell 0 1 0 0 0 0 50000
dclk_vopl 0 3 0 0 0 0 50000
cTk_hdmiphy_pixel0 1 1 0 148500000 0 0 50000
dcTk_vop0 2 5 0 148500000 0 0 50000

L, parent clock 4BEER, FE2AT dclk_vp0 iREHI clock rate 7 148.5MHz, XEERY clock rate 5 log $TENFRFRENAY clock rate
=Y,

0T log FRYERE—1T set dcTk_vop0 to 148500000, get 148500000 BMiRE 148.5MHz, SEFRréaHATHERE 148.5MHz, S5M clk
tree LIREXAIIER.

[ 270.974623][ T381] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] Update mode to
1920x1080p60, type: 11(if:800) for vpO dclk: 148500000

[ 270.974837][ T381] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] dclk_outO div: 0
dcTk_core0 div: 2

[ 270.974891][ T381] rockchip-hdptx-phy-hdmi fed60000.hdmiphy: hdptx_ropll_cmn_config bus_width:16a8c8
rate:1485000

[ 270.975264][ T381] rockchip-hdptx-phy-hdmi fed60000.hdmiphy: hdptx phy p11 Tocked!

[ 270.975304][ T381] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] set dclk_vopO to
148500000, get 148500000

A ZHIRY hdmi_phy0_pll #1 hdmi_phy1_pll BI{EFEREIEA, SO ERIENAIT:

1. i&E$%2) HDMI B9 Video Port Y parent clock {8589 hdmi_phy0_pll & hdmi_phy1_pll;
2. HDMI RI{ERY, HDMI PHY EAY PLL RTLMERECELS dclk_vp0/1/2 3 parent clock,

RK3588 VOP DCLK EhZS 4 Geskls
ESYBERIS AN T :

&hdptxphy_hdmio {
status = "okay";

I

&hdptxphy_hdmil {
status = "okay";

I

&hdptxphy_hdmi_cTk0 {
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status = "okay";

I

&hdptxphy_hdmi_c1kl {
status = "okay";
IE

&display_subsystem {
clocks = <&hdptxphy_hdmi_c1k0>, <&hdptxphy_hdmi_cTkl>;
clock-names = "hdmiO_phy_p11", "hdmil_phy_p11";

I

HFAEESHRY PLLIEGIR, FFB HDMI PHY £ B9 PLL EREIAE—ERIRS], EMESHERIRISLRE R, B, SSHEAI%R
I SHEE—ERIRS.
ER{FERE— Video Port B, BPSIRIRIITAISRESHITEIZSAY Video Port dclk A94FE

1. HDMIO 1 HDMI1 (B]8EtEES DP & MIPI #F#EE— Video Port T) #ZI[E— Video Port(0/1/2)7H dclk #£ 600MHz LAT:

1.1 hdmi_phyO_pll #1 hdmi_phy1_pll ¥5R4FEAE Video Port fEFRY, f5F3 hdmi_phyO_pll /92457 Video Port dclk i3 parent
clock , 7E hdmi_phy0_pll #1 hdmi_phy1_pll FReEJ#z &b Video Port {FS;

1.2 hdmi_phyO0_pll & hdmi_phy0_pll #EHfth Video Port {EFERT, NIREE;

2. HDMIO (RTEEtRELE DP 8k MIPI 3EERE— Video Port ) #£Z|— Video Port(0/1/2), TE#R VP_A, FH dclk £ 600MHz LA
T

2.1 hdmi_phy0_pll #1 hdmi_phy1_pll ¥97%7#ERd, B hdmi_phy0_pll sk#¢EH Video Port {FERY, VP_A {#F3 hdmi_phy0_pll ,
=AY hdmi_phy0_pll RET#EELBAY Video Port {§F3;

2.2 hdmi_phy0_pll ¥1 hdmi_phy1_pll #72#E8S, B hdmi_phy0_pll IEFE#EtEAY Video Port(VP_B) {MAY, hdmi_phy1_pll Z=
RS, VP_B ZHE hdmi_phy0_pll A9 pll ittH=k, A{FR hdmi_phy1_pll , VP_A{§F8 hdmi_phy0_pll;

2.3 hdmi_phy0_pll #1 hdmi_phy1_pll $9777E B S EABAY Video Port {SEFERY, 158,
2.4 AECE hdmi_phy0_pll B SR#ZEH Video Port 53R, VP_A {F hdmi_phy0_pl;
2.5 RS hdmi_phy0_pll B #EH Video Port SRR, 3REE;
3. HDMI1 (EJBEtBALS DP & MIPI E7ER—A Video Port ) $2— Video Port(0/1/2) 7B dclk 7E 600MHz LITRES, S5EEFD 2
KBl REEmEL;
4. 375 DPEEI—" Video Port(0/1/2) Ad:
4.1 Video Port 73 Video Port2 Y, {EFIEAIAECER) dclk parent clock;

4.2 hdmi_phy0_pll & hdmi_phy1_pll K#ZEE Video Port fEFERY, {55 hdmi_phy0_pll 8 hdmi phy1_pll, ZRI{ERELA
EZEHY dclk parent clock;

WNERESRAY dclk AT 4k@60Hz, SEFERIARY pll,
RIEChSECEREE, ARATEEZA9FIE hdmi_phy0_pll 1 hdmi_phy1_pll, SCPREFIRTEAN RN :

1. HDMIO #1 HDMI1 REAREIETE Video Port2 t;
2. HDMIO #0 HDMI1 REAREHEER—Video Port t,

SHF—LENAZS, LA BT Video Port #1 B/-iEOMERE:
2 /N HDMI #2070 1 4> DP #Z O AT :

Video Port EOfRE1 EBOfREH2
Video Port0 HDMIO HDMI1
Video Port1 HDMI1 HDMIO
Video Port2 DPO/DP1 DPO/DP1

2 4> DP #0070 1 A HDMI EEIIHA:

Video Port EBOfRE" Y S EP) EORE1 EOfRE?2
Video Port0 HDMI0/1 HDMI0/1 DPO DP1
Video Port1 DPO DP1 HDMI0/1 HDMI0/1
Video Port2 DP1 DPO DP1 DPO

BZHNATR, FESEISOLRKHITEENEKE.



RS BCERIE I BER I HDMI PHY PLL &34 S FRRIIER, IXMHE log FTEN HDMI PHY PLL B9 5FEER:

[ 220.692900][ T383] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] Update mode to
1920x1080p60, type: 11(if:1000) for vpl dclk: 148500000

[ 220.693048][ T383] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] dclk_outl div: 0
dcTk_corel div: 2

[ 220.693094][ T383] [drm:vop2_clk_set_parent_extend.isra.61] *ERROR* hdmil phy pl11 is used by vpO:vp2

a0k, BP hdmi_phyO_pll 2£2# Video Port0 53, hdmi_phy1_pll B4# Video Port2 (5F,
B OFIE— HDMI PHY PLL A, {540

&display_subsystem {
clocks = <&hdptxphy_hdmi_c1k0>;
clock-names = "hdmiO_phy_p11";
bE

LHIANT log B, EPER hdmi_phy0_pll B3 Video Port2 (5F.,

[ 35.059306][ T386] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] Update mode to
1920x1080p60, type: 11(if:800) for vpO dclk: 148500000

[ 35.059416][ T386] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] dclk_outO div: 0
dcTk_core0 div: 2

[ 35.059447]1[ T386] [drm:vop2_clk_set_parent_extend.isra.61] *ERROR* hdmiO: phy pl11 is used by vp2

YIS S A E LR

EREFAT, WRKRIT Bug & issue, RIFRISHFNEEETREAERBRIINEL, STRMEXAE, FAEAIRE
fE, FFREREMAITHIA,

1. 5R % log, BENMIR log, REEEIIBENSERT

2. WNREEERINZFRERY log 127, 1RIE log RIEZRMZIRS, HEWBEXAE, ERRETAHNZERHXLSE log 49,

3. AR 2R, TRV,

4. J1RZ HDOMI, DP RETIREZNPERANIRE, WIASFERERMEESYERISHI, TEFESYERHSLHI, WAL
ERTHA I, TEMEEREHAHIL.

5. WN5RZ HOMI, DP FREMEXAIERE, BEEHIZENRIE TE=5REHOL, BEE=ZHREERFFETENARAR.

6. MREEHIBNZR THINEE, WADRREEIR, APP Z2HI, E2ETISA, APP HSHIL.

7 MRHEAREESE, BRAXNTFERESFEERETMSEARHERFESFE, WRERE, A% EHXE
%, REIEHBMRAREERE, SR LI

SENHE

Rockchip_drm_integration_helper-zh.pdf
Rockchip_DRM_Panel_Porting_Guide.pdf
Rockchip_Developer_Guide_HDMI_CN.pdf
RK3588_MIPI_DSI2_Developer_Guide_CN.pdf
Rockchip_BT656_TX_AND_BT1120_TX_Developer_Guide_CN.pdf
Rockchip RK3568 Datasheet.pdf

. Rockchip rk fb development guide.pdf
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