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1. Rockchip F& DisplayPort {&77

1.1 Iheedsts

Rochchip RK3576 #1 RK3588 DP & OINEES N F&RAE:

Thig RK3576 RK3588
Version 1.4a 1.4a

SST Support Support
MST Support Not support
DSC Not support Not support
Max resolution 4K@120Hz 8K@30Hz
Main-Link lanes 1/2/4 lanes 1/2/4 lanes

Main-Link rate 8.1/5.4/2.7/1.62 Gbps/lane 8.1/5.4/2.7/1.62 Gbps/lane

AUX_CH ™ ™
RGB/YUV444/YUV422/YUV420

Color Format RGB/YUV444/YUV422/YUV420

Color Depth 8/10 bit(6bit just for RGB) 8/10 bit(6bit just for RGB)
Display Split Mode Support Support
HDCP HDCP2.2/HDCP1.3 HDCP2.2/HDCP1.3

Type-C support DP Alternate Mode DP Alternate Mode

12S Support Support
SPDIF Support Support
HDR Support Support

RK3576 RE—IE DP %0, {BTE MST 2 TAZEEIES3 BERIIER(NX2YIEEO, B
Stream-0, Stream-1, Stream-2 &R). SRR AHLHEEIWT:

DP Stream Channel max width max height max pixel clock
Stream-0 4096 2160 1188MHz
Stream-1 2560 1440 300MHz
Stream-2 1920 1080 150MHz
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1.2 DP 5 VOP &EIEX R

RK3576 Y VOP H=" Video Port, —* DP {5#l8%, 7£ MST I\, DP ITHI2SZIFM VOP &=ZEI
3 BRI EREEER, Stream-0/1/2 ¥YE[HERFK B Video Port0/1/2M B RE#E, Hp, YT {F7fE SSTIR
BT, REE(EA DP 1541280y Stream-0, T{EfE MST =, FBF, Stream-0/1/2E83] LUER.

Video Port)  =— f Stream-0

Video Portl 3" Stream- |
Video Por2 £~ "% Stream-2
DP

VOP Video Port

RK3588 #Y VOP BIU Video Port, 7> DP izHl2s, EHAR A Video Port 0/1/2 B LU EI DPO/1, 30
TE,
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%0 RK3588 ™ DP #EOARHF MST iRz, FHEWEPRAEZIN—IREREHE Stream-0, W FXFHARE
¥ MST B9 &, Bk Video Port Fiti 4 2 DP 3#0HY Stream-0,

1.3 DP iy

RIENAZRIARR, STLUKIHTARR DP AN Type-CENMHM. DP AnEZOKM. @dHfth
BIZU R RER .

DP 15| 28 USBDP PHY DPIEN DP 2 114

% DP 4 [ 4
— USBDP PHY DP %Di%ﬁ V&asnE HDMI Jfﬂ e
Yy - -Fﬁ;llil
DP 1= 25 USBDP PHY 50
- Type-C {i&
Type-C 3£ "
pe i
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RK3576 1£ MST 12X\, &ZAILUE 3 GERes, AILUEE MST ERe@ S H NS NBEL, 0
T

DP Port

BEHEHEZENETRSE, RERE—QERBALUE SST B/Res, HAIFREE MST B7Rss.
5

—MAR, FTLUEE MST HUB #1Ti%#E, T
MST HUB

B

Bt MST HUB #%E3ZES, DP B/ResfJLARZ SST Bnes, HWAILLE MST E/Rgs,

DP Port

1.4 {EERREE

U-Boot IREhHES:

drivers/video/drm/dw-dp.c
drivers/phy/phy-rockchip-usbdp.c

Kernel IXEH{LHS

drivers/gpu/drm/rockchip/dw-dp.c
drivers/phy/rockchip/phy-rockchip-usbdp.c

RK3576 £% DTS Bc&:
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arch/armé64/boot/dts/rockchip/rk3576-evbl.dtsi
arch/armé4/boot/dts/rockchip/rk3576-test2.dtsi

RK3588 £%& DTS Bt&:

arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
arch/armé4/boot/dts/rockchip/rk3588-evb2-1p4.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evb3-1p5.dtsi
arch/armé64/boot/dts/rockchip/rk3588-nvr-demo.dtsi

1.5 IEThhNE:

B FEflog, FETIRKEMNEES TR :

RK3576:

[1.991964] rockchip-drm display-subsystem: bound 27e40000.dp (ops
oxffffffc0094al570) //DP IRENANESEMR
RK3588:

[2.472282] rockchip-drm display-subsystem: bound fde50000.dp (ops
dw_dp_component_ops) //DP@ IEENANETER

[2.472319] rockchip-drm display-subsystem: bound fde60000.dp (ops
dw_dp_component_ops) //DP1 IXENANESER

2. LheeficE

3+F DP 20, %iF MST Ml F%iF MST IES DTS TENEMEEGEETER.

AR MST B9 A&, U0 RK3588, —/° DP {THI28 22 #5—& DP HitH, REENX— ports FHaER
XE& DP a] A5 B @R EN R, DP F iR T :

dp0: dp@fde50000 {
compatible = "rockchip,rk3588-dp";

ports {
#address-cells = <1>;
#size-cells = <0@>;

port@@ {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

dp@_in_vp@: endpoint@®d {
reg = <0>;
remote-endpoint = <&vp@_out_dp0>;
status = "disabled";

E


af://n182
af://n185

dp@_in_vpl: endpoint@l {
reg = <1>;
remote-endpoint = <&vpl_out_dp0>;
status = "disabled";

BE

dp@_in_vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2_out_dp0>;
status = "disabled";

BE

XT3 Hf MSTHYF &, 30 RK3576, —> DP X2 B 3 MEREIEARAL, —1 ports TREA
wiAZ DP BENETER, FREIS T FHAMER, EENT:

dp: dp@27e40000 {
compatible = "rockchip,rk3576-dp";
dp@: dp@ {
status = "disabled";
ports {

#address-cells = <1>;
#size-cells = <0@>;

port@od {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

dp@_in_vp@: endpoint@®d {
reg = <0>;
remote-endpoint = <&vp@_out_dp0>;
status = "disabled";

3,

dp@_in_vpl: endpoint@l {
reg = <1>;
remote-endpoint = <&vpl_out_dp0>;
status = "disabled";

3,

dp@_in_vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2_out_dp0>;
status = "disabled";

3,



dpl: dpl {
status = "disabled";

ports {
#address-cells = <1>;
#size-cells = <0@>;

port@@ {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

dpl_in_vp@: endpoint@® {
reg = <0>;
remote-endpoint = <&vp@_out_dpl>;
status = "disabled";

3,

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

3,

dpl_in_vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2_out_dpl>;
status = "disabled";

3,

dp2: dp2 {
status = "disabled";

ports {
#address-cells = <1>;
#size-cells = <0>;
port@@d {
reg = <0>;
#address-cells = <1>;
#size-cells = <0>;

dp2_in_vp@: endpoint@®d {
reg = <0>,;
remote-endpoint = <&vp@_out_dp2>;
status = "disabled";

},

dp2_in_vpl: endpoint@l {
reg = <1>;
remote-endpoint = <&vpl_out_dp2>;
status = "disabled";

3,



dp2_in_vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2_out_dp2>;
status = "disabled";

3,

EIREY dp0/1/72 FHE, PFIER DP 1=HI28H Stream-0/1/2 vJ LAz R Bi@ R

Xttt DTS WECE, #F MSTHTF & EZT—= DP BENFTR.

2.1 {EHE DP

DP #1 USB3.0 £/ PHY, PHY lane WECERIEZRONAEEFHMA, Type-C ELFIE Type-C 1#
o

2.1.1 DP Alt Mode(Type-C)

#R4E DisplayPort Alt Mode 1Y, &I PD (Power Delivery) BPRZSHIF BR2SH#HTIES, #H1T lane By
BRETA] HPD {5 B85, i@d PD tYi# N\ DP Mode Fi@id attention 52 1%i# HPD S EHREEE
NN EFfT.
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Figure 5-2 DFP_U DisplayPort Alternate Mode Discovery and Entry
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32H5 MST B9 &, 30 RK3588, ECEMIT:

&dpod {
status = "okay";
Y,

&dp0@_in_vp2 {
status = "okay";
b



ELEEMECES, fFEET DPO1EO, FHil DPO 48EZI VOP #Y Video Port2, XHRR—Ff&EiH, L
RMEAIEIZEPR, ATLURIESSPRAYE R, fEAE DPO 5% DP1, 38 DPO 5 DP1 43E ZIHAEERY Video
Port(0/1/2) k.

%5 MST YA, W RK3576, ECEUIT:

&dp {

status = "okay";
i
&dpod {

status = "okay";
b s

&dp@_in_vp2 {
status = "okay";
b

ALEER, ZFMSTHFE, FEMFRE DPIRET R, EFF B DP Stream @&, UNZBEESE
B VOP B Video Port, ARMIEZER, ENMET DP ORI Stream-0, H$E Stream-0 48EF VOP HY
Video Port2,

FEIRMZE, B MSTHFE, B SST R T—EEMEMA DP Steam-0, FiLl dp0 T RE—EEfE
BERY. dp1 A0 dp2 IRIBEERIFRHITEE.

PHY BEEBWIT, X MST Ml A5 MST N FEEBTER, SE T RK3588 usbdp phy0 HIECE:

&usbdp_phyo {
status = "okay";
orientation-switch;
/* DP related config */
svid = <@xffol>;
sbul-dc-gpios = <&gpio4 RK_PA6 GPIO_ACTIVE_HIGH>;
sbu2-dc-gpios = <&gpio4 RK_PA7 GPIO_ACTIVE_HIGH>;
/* DP related config */

port {
#address-cells = <1>;
#size-cells = <0>;
usbdp_phy@_orientation_switch: endpoint@® {
reg = <0>;
remote-endpoint = <&usbc@_orien_sw>;

Y

/* DP related config */

usbdp_phy@_dp_altmode_mux: endpoint@l {
reg = <1>;
remote-endpoint = <&dp_altmode_mux>;

}i

/* DP related config */

b
b

sbul-dc-gpios # sbu2-dc-gpios :



Type-C B9 SBU1 #1 SBU2 3|f12#0 DP 9 AUX_CH EFRY, £ Type-C [EHERY, AUX_CH_P EF
SBU1, AUX_CH_N EH SUB2, 7£ Type-C RifBY, AUX_CH_P £/ SBU2, AUX_CH_N £/ SBU1, 1R
1E DP HiNER, AUX_CH_P BEBEN THLRE, AUX_CH_N BERER LIRS, Type-C REMH
NIRFS(E$EFRIE) AUX_CH_N 1 AUX_CH_P WERRCERAFA—FH, ERK AR L, B@IHED
GPIO k5 3l#=Hl SBU1 #1 SBU2 By ETFRIRZ, BP dts AAY sbul1-dc-gpios # sbu2-dc -gpios.

tt, EECE PHY BY, FEEEE sbul-dc-gpios # sbu2-dc-gpios (SEFRECE X GPIO MIBHRE SR
BHIRITRRIEE, %0 FERY TYPECO_SBU1_DC 1 TYPECO_SBU2_DC) , PHY IReh=iRIEH AT
Type-C IERIBIREETAE GPIO HIHAIEF,

TYPECO_SBU1_DC

1 2
R7600 MOGK R0402 5%

C26001 || 2 100nF
TYPECO_SBUT (K DH—g283 X5R 6.3V T
C26011 || 2 100nF
TYPECO_SBU2 < D>——F507 X5R 6.3V | _ -
1 2
TYPECO_SBU2_DC
_ _DC>> R2601 MOGK R0402 5% R2602, R26(3
2M Z2M
R0201S R02(1
o 5% o 5%

e . - ——— - — e

svid :
¥+ DP Rii2EEE 0xff01,

Type-C #OFE @I Type-C 89 CC #¥MA PD thiSRECE lane #1 HPD BURE, FRLURHZERE PD
Py

&i2c2 {
status = "okay";

usbc@: fusb302@22 {
compatible = "fcs, fusb302";
reg = <0x22>;
interrupt-parent = <&gpio3>;
interrupts = <RK_PB4 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default";
pinctrl-@ = <&usbc@_int>;
vbus-supply = <&vbus5v@_typec>;
status = "okay";

ports {
#address-cells = <1>;
#size-cells = <0>;

port@@ {
reg = <0>;
usbc@_role_sw: endpoint@® {
remote-endpoint = <&dwc3_0_role_switch>;

Y,
Y

usb_con: connector {
compatible = "usb-c-connector";



altmode@d T2,

label = "USB-C";

data-role = "dual";

power-role = "dual";
try-power-role = "sink";
op-sink-microwatt = <1000000>;
sink-pdos =

<PDO_FIXED (5000, 1000, PDO_FIXED_USB_COMM)>;

source-pdos =

<PDO_FIXED (5000, 3000, PDO_FIXED_USB_COMM)>;

/* DP related config */
altmodes {

BE

#address-cells = <1>;
#size-cells = <0>;

altmode@d {
reqg = <0>;
svid = <@xffol1>;
vdo = <@xffffffff>;
3

/* DP related config */

ports {

#address-cells = <1>;
#size-cells = <0>;

port@od {
reqg = <0>;
usbc@_orien_sw: endpoint {
remote-endpoint = <&usbdp_phy@_orientation_switch>;
}s
Y

/* DP related config */
port@l {
reg = <1>;
dp_altmode_mux: endpoint {
remote-endpoint = <&usbdp_phy@_dp_altmode_mux>;
¥
b
/* DP related config */

svid EIEERER 0xff01, vdo EIEERE S OXFFFFfr,

Note: HaTZ#FH PD 15 A A9 fusb302, hub311, fusb302 x4 MZAYIRES
JA/drivers/usb/typec/tcpm/fusb302.c, hub311 3t AIIREA
J3/drivers/usb/typec/tcpm/tcpci_husb311.co



2.1.2 DP Legacy Mode

3k Type-C %, TiLE DP M, TREIHMIZZES AL, EEREES—X, AEHFEE
EC& HPD Pin, TESEFR/EC 10 SIRIAYRY R, "ILAERDP_HPD T A5IH, XiERIZ IOMUX #1TES
B, R LEAE @AY GPIO #1712l

M FARZHEF MST S, 40 RK3588, f£A DP_HPD Pin FUBHEECEINT

&dpl {
pinctrl-0 = <&dplm2_pins>;
pinctrl-names = "default";
status = "okay";

g
&dpl_in_vp2 {
status = "okay";

b

{FAE® GPIO fE HPD & MIMEHEEZ BT :

&dpl {
pinctrl-names = "default";
pinctrl-0 = <&dpl_hpd>;
hpd-gpios = <&gpiol RK_PB5 GPIO_ACTIVE_HIGH>;
status = "okay";
b
&dpl_in_vp2 {
status = "okay";
b
&pinctrl {
dp {
dpl_hpd: dpl-hpd {
rockchip,pins = <1 RK_PB5 RK_FUNC_GPIO &pcfg_pull_down>;
}i
b
b

WFHEF MST IFEE, LbUNRK3576, (£ DP_HPD Pin MIBHRECE N T :
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&dp {
pinctrl-0 = <&dplm2_pins>;

pinctrl-names = "default";
status = "okay";

b

&dp@ {
status = "okay";

b

&dp0@_in_vp2 {
status = "okay";
¥

A EE GPIO E HPD #NAEFHEACE I T

&dp {
pinctrl-names = "default";
pinctrl-@ = <&dp_hpd>;
hpd-gpios = <&gpiol RK_PB5 GPIO_ACTIVE_HIGH>;

status = "okay";
g
&dpo {

status = "okay";
ba

&dp@_in_vp2 {

status = "okay";
};
&pinctrl {

dp {

dp_hpd: dp-hpd {
rockchip,pins = <1 RK_PB5 RK_FUNC_GPIO &pcfg_pull_down>;

ERZHEF MST & Rz MST EFEMNEER, HPD NECERETE DP #OMKE, HRRETIS
BETR T

DP #1 USB 3.0 & PHY, % DP /7 3k Type-C #ZFOHAY, FEBEISTE lane ECEL, DP ER LRI
M lane 5, XEPHHBTE DTS HEFE, ¥tF DP PHY lane MEZE, RIECERY 2 lane HRREX 4 lane
o

PHY lane #ZOMYIR4RSH Pin BIFXARINT .

Pin Name SSRX1 SSTX1 SSRX2 SSTX2

Phy Lane 0 1 2 3

*JF DP ECE 4 lane, dtsi EEEB MW T:



rockchip,dp-lane-mux = <x X X X>;

¥1F DP B2E 2 lane, dtsi BB B R 4T :

rockchip,dp-lane-mux = <x x>;

Hep, &5
it 2 lane X2 4 lane BRE, BEHIKITAS—RRFERIITAE OPTIONT 3¢ OPTION2 AR Ay —F,

79 DP B9 lane, {49 PHY BY lane,

DPx4Lane Function USB30 HOST+DPx2Lane Function
Pin Name Type-C
Function OPTION1 OPTION2 OPTIONL OPTION2
— — — — —
TYPECO_SBUL/DF0_AUXP TYPECO_SBUI DPO_AUXP DP0_AUXP DP0_AUXP DP0_AUXP
TYPECO_SBU2/DPU_AUXN TYPECU_SBU2 DPU_AUXN DPU_AUXN DPU_AUXN DPU_AUXN
TYPECO_SSRX1P/DP0_TXOP TYPECO_SSRX1P DPO_TX0P DPO_TX2P TYPECO_SSRX1P PO TXOP
TYPECO_SSRXIN/DPO_TXON | TYPECO SSRXIN DPOTXON DPO_TX2N TYPECO_SSRXIN DR TXON
TYPECO_SSTX1P/DP0_TX1P TYPECO_SSTX1P TYPECO_SSTX1P
— — — DPO_TX1P DPO_TX3P — DPO_TX1P
TYPECO_SSTXIN/DPG_TXIN | TYPECO SSTXIN DPOTTXIN DPOTTXIN TYPECO_SSTXIN DPO_TX1N
TYPECO_SSRX2P/DPO_TX2P TYPECO SSREZP DPO_TX2P DPO_TXOP DPO_TX2P TYPECO_SSRX2P
TYPECO_SSRX2N/DPU_TX2N | TYPECO_SSRX2N DPO_TX2N DPO_TXON DPO_TX2N TYPECO SSRXZN
el R oro mxse | peo_raze zeo_rxse R
— - - DPO_TX3N DPU_TXIN DPO_TX3N TYPECO_SSTX2N
TYPECO_USB20_OTG_DP TYPECO USB20_OTG_DP TYPECO USB20_OTG DP TYPECO_USB20_OTG_DP
TYPECO_USB20_OTG_DM TYPECO_USB20_OTG_DM TYPECO_USB20_OTG DM | TYPECO_USB20_OTG_DM

3+F DP 4 lane B9 OPTION1 MBSt X RN T :

DP lane Phy lane Pin Name
0 0 SSRX1
1 1 SSTX1
2 2 SSRX2
3 3 SSTX2

Hdh DP lane 5 DP B lane NFE S,

dts FYECEIN T :
&usbdp_phyl {
rockchip,dp-lane-mux = <@ 1 2 3>;

status = "okay";

Y

31F DP 4 lane B OPTION2 Mg X R :

DP lane Phy lane Pin Name
0 2 SSRX2
1 3 SSTX2
2 0 SSRX1
3 1 SSTX1

Hrh DP lane 5 DP B9 lane MF S,



dts FWECE T :

&usbdp_phyl {
rockchip,dp-lane-mux = <2 3 @ 1>;
status = "okay";

Y,

3+F DP 2 lane B9 OPTION1 BRI £ AU T :

DP lane Phy lane Pin Name
0 2 SSRX2
1 3 SSTX2

DP 2 lane BNEEEUWT:

&usbdp_phyl {
rockchip,dp-lane-mux = <2 3>;
status = "okay";

Y,

3+F DP 2 lane B OPTION2 MRS £ AT :

DP lane Phy lane Pin Name
0 0 SSRX1
1 1 SSTX1

DP 2 lane BNEEEUWNT:

&usbdp_phyl {
rockchip,dp-lane-mux = <@ 1>;
status = "okay";

Y,

2.2 DP ¥ Panel 9Mg

{#F3 DP #[0#% eDP Panel B, eDP JMBER4FET AT, tba PSR, Multi-SST, ALPM, Panel BVECE
AUBEWNT, HIRELFRIEEHIZITHTIAZE:

X FASFF MST B 5, 40 RK3588 FLE:

/A{

panel-edp {
compatible = "simple-panel”;
backlight = <&backlight>;
power-supply = <&vcc3v3_lcd_edp>;
prepare-delay-ms = <120>;
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enable-delay-ms = <120>;
unprepare-delay-ms = <120>;
disable-delay-ms = <120>;
width-mm = <120>;

height-mm = <160>;

panel-timing {

clock-frequency = <200000000>;
hactive = <1536>;

vactive = <2048>;

hfront-porch = <12>;

hsync-len = <16>;

hback-porch = <48>;
vfront-porch = <8>;

vsync-len = <4>;
vback-porch = <8>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;
pixelclk-active = <@>;

b5
port {
panel_in_edp: endpoint {
remote-endpoint = <&dp@_out>;
T
b8
ba
g
&dpod {
force-hpd;
status = "okay";
b s

&dp@_in_vp2 {

status = "okay";
b
&dp0@_out {

remote-endpoint = <&panel_in_edp>;
¥

&usbdp_phy@ {
rockchip,dp-lane-mux = <@ 1 2 3>;
status = "okay";

ba

WHFZ3E MST IS, W RK3576 WMNMEESEZWT:

/{

panel-edp {
compatible = "simple-panel”;



backlight = <&backlight>;
power-supply = <&vcc3v3_lcd_edp>;
prepare-delay-ms = <120>;
enable-delay-ms = <120>;
unprepare-delay-ms = <120>;
disable-delay-ms = <120>;
width-mm = <120>;

height-mm = <160>;

panel-timing {
clock-frequency = <200000000>;
hactive = <1536>;
vactive = <2048>;
hfront-porch = <12>;
hsync-len = <16>;
hback-porch = <48>;
vfront-porch = <8>;
vsync-len = <4>;
vback-porch = <8>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;
pixelclk-active = <@>;

b5
port {
panel_in_edp: endpoint {
remote-endpoint = <&dp@_out_panel>;
T
b5
};
g
&dp {
force-hpd;
status = "okay";
g
&dpo {
status = "okay";
ports {
port@1 {
reg = <1>;
dp@_out_panel: endpoint {
remote-endpoint = <&panel_in_edp>;
T
b5
I
i

&dp@_in_vp2 {
status = "okay";

Y,



&usbdp_phy {
rockchip,dp-lane-mux = <@ 1 2 3>;
status = "okay";

LREER, force-hpd BEAREA DP %0 HPD MEM, ERERET R T. BBRMEEEMER
B9 DP BB AEX, FiLl MST T AFREMARNERERFT <o

MFZHEF MST TS, BFilE panel BREETETE SST T, FrUERERRIEEMEA Steam-0, XK
de -.'I:J.-/'f—:_'\o

EANEEER, dp0 AR force-hpd MEMECE G, IXTHIFAIA eDP panel #BEAFEZIRE, X
MREREVIIR, EREEXNREEZESHE HPD 5|H, HPD fIEM AUX RSB FERERHINE
EERE force-hpd B, AR panel ER AUX BUIFIRIAMTE HPD filmzfa, #MABEECE force-hpd
B, ZNETEEHI HPD KNS ZBiFtiAIR AUX, S AUX HREK,. METEEEEE HPD 3|
fl, &% 1.2.1 DP Legacy Mode B9 HPD HJECE.

panel-timing EZE a2 1549 timing, Y03 eDP panel ;&% EDID, =¢# EDID 2 timing 1A,
MEZACE panel-timing TR, BUBIURAEE, HiZ®idix EDID REL.

L THENFHECRERANFSMBEHLTHITRE,

2.3 DP F#l logo

ECEF# logo [a, MREFVAIFUEN DP BRas, BIRJE U-Boot ERFAFFIAER logo, &N, R
REFIRABMEAEEIINAETHER. 70 DP F#l logo XIFHIECEIT:

&route_dp0@ {
status = "okay";
connect = <&vp2_out_dp0>;

FSEIEMZ, XEM connect BMEZE DP 7T U-Boot FEE4EE VOP Port2, FrLA dtsi FRERBEE 20iF
DP 457 VOP Port2:

&dp@_in_vp2 {
status = "okay";
I¥;
Note:
1 BRIARX#F Type-C #0189 DP F# logo;
2 W F ¥ MST HFEE, FH LOGO RZHFHE SST A T ET.

2.4 DP connector-split mode

DP connector-split mode $NEFR, —BEGKFEDIRAGREES, Ho 5@ DPO/DP1 #OE R4
88, TED DPO1FNEFRE, DP1 EAR+R.
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DPO0 Output

RAW Image

DP1 Output

FEEWT:

&dpo {
split-mode;
status = "okay";

Y,

&dp@_in_vp2 {

status = "okay";
o
&dpl {

status = "okay";
¥

EEREH R DP AN split-mode B, HHPEEHHH Video Port, EINEHIEIES, BD
DPO fEAKILR, DP1 EABE¥R. 7E Split Mode RN, 4 DP H{E— connector, 25 DPO
DP1 FIEHEEEY, XA connector A RTFEHERE, A2FRER, REE— DP ZOLTFRIFAR
&, connector B FEIFFIRES, FeBHER. FEZERT, &1 DPEORMLNNEE—HN, &
WERRN—FN 2 RE%.

ERPZET, @Y modetest 3¢# cat dri B9 state T5( cat /sys/kernel/debug/dri/@/state),
O 4EF—1 DP connector,

INREFE split mode 7R U-boot logo, tb4l DPO 1FE¥ R, REMMINSERLENT:



&route_dp@ {
split-mode;
status = "okay";
connect = <&vp2_out_dp0>;

},

&route_dpl {
status = "disabled";

Note: RK3576 RE—MEORLIF XM A connector-split mode, f54:4h %8 RK3576 323389 split-
mode Ih8E, SN1R%E RK3576 L/ split-mode IHEEEK, JEEXFHR Rockchip.

2.5 HDR

HDR ZhBERRIATE SST BN T3 #F, WepFAFEAE, MST B HDR IhaeE A3,

2.6 HDCP

DP JXEhETF DRM HEZESLI] HDCP IhaE, AF{ERA HDCP IhAEEETE userspace J8FA DRM BYiEOSE
B/

HDCP1.3 DP IRchBAINSZHF, THRECE, HDCP Key HURRSE
{Rockchip_RK3588_Developer_Guide_HDCP_CN}.

HDCP2.2 B &)ty HDCP2 14283k is4] HDCP BOIAIE, fF8E HDCP2 15428 EEAIE dts,

7£ RK3588 £, DP0/DP1 #1 HDCPO #8i&, W1 TFE:

Port0 DPO

HDCPO

Portl DP1

fE8E DP HDCP2.2 ThEE, EEFREN T TR

&hdcp0 {
status = "okay";

b

1£ RK3576 £, DP #1 HDCP1 #83%, i T FE:
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HDCP1 | Port0 DP

fi£8E DP HDCP2.2 ThiaE, HREFREMN TR
&hdcpl {
status = "okay";

b

£ HDCP2.2 B T UIREHECE I, X EERE userspace BY HDCP2.2 MIN FIFERF M A HDCP #5428 89 E
#, £# (Rockchip_RK3588_Developer_Guide_HDCP_CN),

3. ¥ F DEBUG 5%

3.1 &E connector XS

7E /sys/class/drm BR TR LB BIRIEMBIE A card, EWTFERHNARLCE, cardo-DP-1 70
card0-DP-2 ;E DP BRig&E

rk3588_s:/ # 1s /sys/class/dxm/
cardo cardo-DP-2 card@-HDMI-A-1 card@-Writeback-1 renderD128 version
card0-DP-1 card@-DSI-1 card@-HDMI-A-2 cardl renderD129

A card0-DP-1 Affl, HEBRTEUNTHE:

rk3588_s:/ # 1s /sys/class/dxrm/card@-DP-1/
device dpms edid enabled modes power status subsystem uevent

enable EEFRERE:

rk3588_s:/ # cat /sys/class/drm/card@-DP-1/enabled
disabled

status EEEERES:

rk3588_s:/ # cat /sys/class/drm/card@-DP-1/status
disconnected

modes REZFFHIDIHRTIR!

rk3588_s:/ # cat /sys/class/drm/card@-DP-1/modes
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1440x900
1280x1024
1280x1024
1280x960
1152x864
1024x768
1024x768
832x624
800x600
800x600
640x480
640x480
720x400

edid &% EDID, @I N TS 1RE:

rk3588_s:/ # cat /sys/class/drm/card@-DP-1/edid > /data/edid.bin

3.2 @FIfEEE/Z2 A DP

#52HIZ2F DP

rk3588_s:/ # echo off > /sys/class/drm/card@-DP-1/status
#32%I{ERE DP

rk3588_s:/ # echo on > /sys/class/drm/card@-DP-1/status
#IME PAERICN

rk3588_s:/ # echo detect > /sys/class/drm/card@-DP-1/status

3.3 DPCPi%E

DPCP @ AUX_CH %5, %5 T mAISEITE
/drivers/gpu/drm/drm_dp_aux_dev.c

fERALLThAERT, FEHMIMBXNRMFPENE S ELRE:
CONFIG_DRM_DP_AUX_CHARDEV=y

J%EX DPCD T :

#if BEEA aux T8, ZEMIEAD DP EOR, 2F /dev/drm_dp_aux@ # /dev/drm_dp_auxl
#skip {BFECIEHY DPCD FHiFasiuit

#count fEANEIFLER DPCD HEHR[HHE

dd if=/dev/drm_dp_aux® bs=1 skip=$((0x00200)) count=2 status=none | od -txl
#NTAIREGIEN 0x00200 FFiEHY 2 4~ DPCD HFSEHAE

rk3588_s:/ # dd if=/dev/drm_dp_auxl bs=1 skip=%$((0x00200)) count=2 status=none |
od -txl

0000000 01 00

0000002
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5 N\ DPCD FH1788:

#echo EAESEANWE, NTAEFEEANRT 16 #HHFIRE, 777174 0x0a, 0x80

#of [EEA aux T8, EMIEAD DP EOR, 2F /dev/drm_dp_aux@ # /dev/drm_dp_auxl
#seek fG/UfCIARY DPCD FHFiFasihit

#count ENEEANW DPCD FFHRNHE

#ITHE<SHIB 0x0a 1 0x80 W MEE N 0x100 FHIGHIFH DPCD FHizssht

echo -e -n "\x@a\x80" | dd of=/dev/drm_dp_aux@ bs=1 seek=%((0x100)) count=2
status=none

3.4 Type-C #Z Debug

Type-C #0089 HPD 1&MER5I A PD A 5ERk, XEPDHIERIZEER TCPM BIHEZRSERL, TCPM 1€
MXERS log A LA T A TUIREN:

rk3588_s:/ # 1s -1 /sys/kernel/debug/usb/

total 0

-r--r--r-- 1 root root @ 1970-01-01 00:00 devices
drwxr-xr-x 18 root root @ 1970-01-01 00:00 fc000000.usb
drwxr-xr-x 2 root root @ 1970-01-01 00:00 fc400000.usb
-r--r--r-- 1 root root @ 1970-01-01 00:00 fusb302-2-0022
drwxr-xr-x 4 root root @ 1970-01-01 00:00 ohci
-Y--r--r-- 1 root root @ 1970-01-01 00:00 tcpm-2-0022
drwxr-xr-x 2 root root @ 1970-01-01 00:00 usbmon
drwxr-xr-x 2 root root @ 2021-01-01 12:00 uvcvideo
drwxr-xr-x 3 root root @ 1970-01-01 00:00 xhci

7£ /sys/kernel/debug/usb/ BRH, AJLIEZT fusb302-2-0022 #1 tcpm-2-0022, EHA fusb302-2-
0022 A PDBEMT A, tcpm-2-0022 J9 TCPM HEZEMI TS, FKEX TCPM HEZEHY log <30T :

cat /sys/kernel/debug/usb/tcpm-2-0022

Note: tcpm-2-0022, HR[E]fY 2 79 IR i2c B4%, |REHY 0022 /9 PD & A IFRZAY i2¢ ik

FREX PD B F A9 log 90°F:
cat /sys/kernel/debug/usb/fusb302-2-0022

Note: fusb302-2-0022, FEIHY 2 79 JRZAY i2c Bk, FR/GHY 0022 3 PD S XMRZAY i2c #idk, EIRTI =
MR fusb302 B, RRESH T SZFAR—E,
BX7 log b, 7E Type-C TR TFERILURENE M —LEER, Type-C TREFWMT:

console:/ # 1s /sys/class/typec
port@ port@-partner

port0 7 SoC Xif#) Type-C ## [, portO-partner RRidid Type-C EE R EFEEHNTREF.

Type-C EENERAER:
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cat /sys/class/typec/port@/orientation
reverse

portO-partner FRIBEE S BR, T DP Alt Mode MEMB R, EMEHBREAXE displayport
FER, HH svid B9{EJ 0xff01,

1s -1 /sys/class/typec/port@-partner/port@-partner.@/

total 0

root root 4096 2022-04-14 14:50 active

root root 4096 2022-04-14 14:50 description

root root 0 2022-04-14 14:50 displayport

root root 0 2022-04-14 14:50 driver ->

oo /.. /.. /bus/typec/drivers/typec_displayport
-Y--Y--T-- root root 4096 2022-04-14 14:50 mode

-r--r--r-- 1
1
2
1
/
1

drwxr-xr-x 2 root root 0 2022-04-14 14:50 model
1
2
1
/
1
1
1

-Y--T--T--
drwxr-xr-Xx
Irwxrwxrwx

AR Y

lrwxrwxrwx 1 root root 0 2022-04-14 14:50 port -> ../../port@.0
root root 0 2022-04-14 14:50 power

root root 0 2022-04-14 14:50 subsystem ->

Aol .. /.. /bus/typec

root root 4096 2022-04-14 14:50 svid

root root 4096 2022-04-14 14:50 uevent

root root 4096 2022-04-14 14:50 vdo

drwxr-xr-Xx
Irwxrwxrwx

AR Y
-r--T--T--
-ITW-T--T--
-Y--Y--T--

cat /sys/class/typec/port@-partner/port@-partner.@/svid
ffol

FREX L FIAY pin assignment &

cat /sys/class/typec/port@-partner/port@-partner.@/displayport/pin_assignment
C [D]
#UENERMIEEZY C assignment A D assignment, BHiEtERIE D assignment

Note: A EH#ARZEATCPMAESRR PD T A BVBXIESIREY, EHREERRN PD BHAFEET TCPM
HEZR, I5[F PD & F vendor MIAEXIE R,

3.5 &E DP 778

RK3588 DP tHxZ 1788

#dp0 T3S

cat /sys/kernel/debug/regmap/fde50000.dp/registers
#usbdp phyo

cmn_reg@@00@ - cmn_reg@15D:

io -4 -r -1 1400 0xfed88000
trsv_reg@200 - trsv_regd3C3:
io -4 -r -1 1808 0xfed88800
trsv_reg@400 - trsv_regd435:
io -4 -r -1 212 0xfed89000
trsv_reg@600@ - trsv_reg@7C3:
io -4 -r -1 1808 @Oxfed89800
trsv_reg@80@ - trsv_regd835:
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io -4 -r -1 212 0xfedB8A000

#dpl 1=HI23

cat /sys/kernel/debug/regmap/fde60000.dp/registers
#usbdp phyl

cmn_reg@00@ - cmn_regd15D:

io -4 -r -1 1400 @xfed98000

trsv_reg@200 - trsv_reg@3(C3:

io -4 -r -1 1808 0xfed98800

trsv_reg@400 - trsv_reg@435:

io -4 -r -1 212 0xfed99000

trsv_reg@60@ - trsv_regd7C3:

io -4 -r -1 1808 @xfed99800

trsv_reg@80@ - trsv_regd835:

io -4 -r -1 212 0xfed9A000

# vo0Q_grf

cat /sys/kernel/debug/regmap/dummy-syscon@fd5a6000/registers

RK3576 DP tHxZ1785:

#dp f=H2E

cat /sys/kernel/debug/regmap/27e40000.dp/registers
#usbdp phy

cmn_reg@00@ - cmn_reg@15D:

io -4 -r -1 1400 0x2b@18000

trsv_reg@200 - trsv_regd3C3:

io -4 -r -1 1808 @x2b@18300

trsv_reg@400 - trsv_regd435:

io -4 -r -1 212 0x2b019000

trsv_reg@600@ - trsv_reg@7C3:

io -4 -r -1 1808 @x2b@19800

trsv_reg@800@ - trsv_regd835:

io -4 -r -1 212 0x2b@1a000

# vol_grf

cat /sys/kernel/debug/regmap/dummy-syscon@dx0000000026036000/registers

Note: TRE{TEHE DP B RBHIEBEREY, 78 dump phy FF28.

3.6 &F VOP RE

BTN THELENEIES VOP AP
cat /sys/kernel/debug/dri/@/summary

FREXAY VOP RSN TE:


af://n426

Video Portx: &/ 2A18Y Video Port BIIRZS

Connector: Video Port HanEZEMEHiED
Display mode: Video Port X gitgiHiadFF
Clusterx-winx(Esmartx-winx): BR{E &

1£ Kernel 6.1 LA ERRZA, FREXMIEEI0T:

root@linaro-alip:/# cat /sys/kernel/debug/dxi/@/summary
Video Port@: ACTIVE
Connector:DP-2 Encoder: DP-MST 0
bus_format[100a]: RGB888_1X24
overlay_mode[@] output_mode[f] SDR[@] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
clk[74250] real_clk[7425@0] type[@] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmart@-win@: ACTIVE
win_id: 0
format: XR24 little-endian (0x34325258) pixel_blend_mode[@]
glb_alpha[0xff]
color: SDR[@] color-encoding[BT.601] color-range[Limited]
rotate: xmirror: @ ymirror: @ rotate_90: @ rotate_270: 0
csc: y2r[@] r2y[@] csc mode[0]
zpos: 0
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, @] rect[1280 x 720]
buf[0]: addr: 0x0000000001017000 pitch: 5120 offset: 0
Video Portl: ACTIVE
Connector:DP-5 Encoder: DP-MST 1
bus_format[100a]: RGB888_1X24
overlay_mode[@] output_mode[f] SDR[@] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
clk[74250] real_clk[7425@0] type[@] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmartl-win®@: ACTIVE



win_id: 1
format: XR24 little-endian (0x34325258) pixel_blend_mode[@]
glb_alpha[0xff]
color: SDR[@] color-encoding[BT.601] color-range[Limited]
rotate: xmirror: @ ymirror: @ rotate_90: 0 rotate_270: 0
csc: y2r[@] r2y[@] csc mode[0@]
zpos: 1
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1280 x 720]
buf[0]: addr: 0x00000000001e1000 pitch: 5120 offset: 0
Video Port2: ACTIVE
Connector:DP-6 Encoder: DP-MST 2
bus_format[100a]: RGB888_1X24
overlay_mode[@] output_mode[f] SDR[@] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
clk[74250] real_clk[7425@0] type[@] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmart2-win®@: ACTIVE
win_id: 2
format: XR24 little-endian (@0x34325258) pixel_blend_mode[@]
glb_alpha[0xff]
color: SDR[@] color-encoding[BT.601] color-range[Limited]
rotate: xmirror: @ ymirror: @ rotate_90: @ rotate_270: 0
csc: y2r[@] r2y[@] csc mode[0]
zpos: 2
src: pos[@, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1280 x 720]
buf[0]: addr: 0x00000000015e2000 pitch: 5120 offset: 0

BILEE], Summary £7 Encoder 58,

7 RK3576 T, SEMT 1 4 SST X TH Encoder #1 3 P MST #&= T8 Encoder, EHM 3 4 MST
Encoder #1 DP 3 B B REIE RN KR T :

DP-MST @ --> Stream-0
DP-MST 1 --> Stream-1
DP-MST 2 --> Stream-2

% Encoder 3 MST Encoder Bt, X & DP IT{E7E MST I F, &R DP Connector ¥[A Encoder
79 TMDS-xxx , 2~ DP IT{E7E SSTHER T, FFIaT:

root@linaro-alip:/# cat /sys/kernel/debug/dxri/@/summary
Video Port@: ACTIVE
Connector:DP-1 Encoder: TMDS-184
bus_format[1018]: RGB101010_1X30
overlay_mode[@] output_mode[f] SDR[@] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
clk[74250] real_clk[7425@0] type[@] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmart@-win@: ACTIVE

win_id: 0



format: XR24 little-endian (@x34325258) pixel_blend_mode[@]
glb_alpha[0xff]

color: SDR[@] color-encoding[BT.601] color-range[Limited]

rotate: xmirror: @ ymirror: @ rotate_90: @ rotate_270: @

csc: y2r[@] r2y[@] csc mode[0]

zpos: 0

src: pos[@, @] rect[1280 x 720]

dst: pos[0, @] rect[1280 x 720]

buf[0]: addr: 0x000000000090f000 pitch: 5120 offset: ©
Video Portl: DISABLED
Video Port2: DISABLED

3.7 EFZAETEH

FRENEE B SRt ©
cat /sys/kernel/debug/clk/clk_summazry

FREX dp aux 16M clk:

cat /sys/kernel/debug/clk/clk_summary | grep -e "clk_auxlém_"
FREY vop dclk:

cat /sys/kernel/debug/clk/clk_summary | grep -e "dclk"

3.8 A% DRM log &4k

DRM BINFRYFTENFREX,, AILMRIERE, shSHFTHNMNE log $TE0:

enum drm_debug_category {
/**
* @DRM_UT_CORE: Used in the generic drm code: drm_ioctl.c, drm_mm.c,
* drm_memory.c,
2/l
DRM_UT_CORE = 0x01,
/**
* @DRM_UT_DRIVER: Used in the vendor specific part of the driver: i915,
* radeon, ... macro.
2/
DRM_UT_DRIVER = 0x02,
/*-k
* @DRM_UT_KMS: Used in the modesetting code.
2/l
DRM_UT_KMS

/**

0x04,

* @DRM_UT_PRIME: Used in the prime code.
=Y/
DRM_UT_PRIME = 0x08,

/**
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* @DRM_UT_ATOMIC: Used in the atomic code.

Y

DRM_UT_ATOMIC = 0x10,

/-k*

* @DRM_UT_VBL: Used for verbose debug message in the vblank code.
=y

DRM_UT_VBL = 0x20,

/**

* @DRM_UT_STATE: Used for verbose atomic state debugging.
&/

DRM_UT_STATE = Q0x40,

/**

* @DRM_UT_LEASE: Used in the lease code.

Y

DRM_UT_LEASE = Q0x80,

/~k~k

* @DRM_UT_DP: Used in the DP code.

=y

DRM_UT_DP = Qx100,

/**

* @DRM_UT_DRMRES: Used in the drm managed resources code.
=Y/

DRM_UT_DRMRES = 0x200,

b

DP EOHEAN, commit FEREE, BRILERZHZITH ATOMIC, WMT:
echo 0x10 > /sys/module/drm/parameters/debug
YNIREFTED DPCD BYIRTE log, HIAMITFER<:

echo 0x100 > /sys/module/drm/parameters/debug

3.9 &TFE DP MST 8

x$F MST IHAERY DP #2000, BUIAERSEM— SST Connector, ¥ AY debugfs BRIFREEEM. MST
Connector N @ EHHIRIGE TSR EMFLESE, FIIEEE DP MST E 2T 21T DP #EMMY
SST Connector B debugfs B2 T, %1 RK3576 aa < T:

root@linaro-alip:/# cat /sys/kernel/debug/dri/@/DP-1/dp_mst_info
mstb - [000000003al7fc25]: num_ports: 4
port 3 - [00000000099bbb63] (output - SST SINK): ddps: 1, 1ldps: @, sdp:
1/1, fec: false, conn: 00000000c74ff83b
port 2 - [00000000505d66cf] (output - MST BRANCHING): ddps: 1, ldps: 0,
sdp: 0/0, fec: true, conn: 00000000b57a2623
mstb - [0000000090afd@f3]: num_ports: 3
port 1 - [00000000072aa867] (output - NONE): ddps: @, ldps: O,
sdp: 0/0, fec: false, conn: 000000005ba2b268
port 8 - [0000000VV46d78f33] (output - SST SINK): ddps: 1, 1ldps:
@, sdp: 1/2, fec: true, conn: 000000002668a7af
port @ - [00000000a70f650f] (input - NONE): ddps: 1, ldps: O,
sdp: 0/0, fec: false, conn: 0000000000000000
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port 1 - [000000003fd2f64a] (output - SST SINK): ddps: 1, 1ldps: @, sdp:
1/1, fec: false, conn: 000000005ff7f122

port @ - [00000000Cc8a5769d] (input - NONE): ddps: 1, ldps: @, sdp: 0/0,
fec: false, conn: 0000000000000000

*** Atomic state info ***
payload_mask: 7, max_payloads: 3, start_slot: 1, pbn_div: 60

| idx | port | vcpi | slots | pbn | dsc | sink name
1 1 106 - 10 266 N u27uU2D
8 2 11 - 15 266 N DELL U2723QE
3 3 301 - 65 266 N U28E590

*%% DPCD Info ***

dpcd: 14 1le c4 81 @1 11 01 83 2a 3f 04 00 00 00 84

faux/mst: 00 01

mst ctrl: 07

branch oui: 90cc24 devid: SYNAS revision: hw: 1.0 sw: 5.5

payload table: 03 03 03 03 03 03 01 01 01 @1 01 02 02 02 @2 02 00 00 00 00 @0 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

*** Connector path info ***
connector name | connector path

DP-2 mst:185-1
DP-3 mst:185-2
DP-6 mst:185-3
DP-5 mst:185-2-8
DP-7 mst:185-2-1

3.9.1 MST Port Info

BB MR EEEIRINE,

mstb - [0000000@3al7fc25]: num_ports: 4
port 3 - [00000000099bbb63] (output - SST SINK): ddps: 1, ldps: @, sdp:
1/1, fec: false, conn: 00000000c74ff83b
port 2 - [00000000505d66Ccf] (output - MST BRANCHING): ddps: 1, ldps: 0,
sdp: @/0, fec: true, conn: 00000000b57a2623
mstb - [0000000090afddf3]: num_ports: 3
port 1 - [00000000072aa867] (output - NONE): ddps: @, ldps: O,
sdp: 0/0, fec: false, conn: 000000005ba2b268
port 8 - [0000000V046d78f33] (output - SST SINK): ddps: 1, 1ldps:
@, sdp: 1/2, fec: true, conn: 000000002668a7af
port @ - [00000000a70f650F] (input - NONE): ddps: 1, ldps: O,
sdp: 0/0, fec: false, conn: 0000000000000000
port 1 - [000000003fd2f64a] (output - SST SINK): ddps: 1, 1ldps: @, sdp:
1/1, fec: false, conn: 000000005ff7f122
port @ - [0000P0000Cc8a5769d] (input - NONE): ddps: 1, 1ldps: @, sdp: 0/0,
fec: false, conn: 0000000000000000
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Bl 1.1.3 /5, RK3576 ET{E7E MST &, FEEE MST HUB 3 MST £/~ HUB Z{E/Re3HY
FMEANBEHOSERIIMNES, WTFH 1D @wEED, 3MaHOR MST HUB Portf S -

Soc DP Port

0

Input Port
MST HUB

Output Port Output Port Output Port

1 2 3

L ERVEN QAN O399 R AN R g & iE YRR O, 3% DP thil, ¥REORILUERNSGES

77 0~7, HEBWAONGRSELEEO/)D. —f MST HUB #B2@M 0 FFia%RS. WI_ERY MST HUB, &
HE 41 Port, E Port 0 /9 Input Port, Port1/2/3 /3 Output Port, 7B Port 2 &E#&—* SST &R,

RENAHRIMNEIE RN T :

mstb - [00000000c8269fcal: num_ports: 4

port 3 - [0000000007690f7c] (output - NONE): ddps: @, ldps: @, sdp: 0/0,
fec: false, conn: 00000000d0584c6f

port 2 - [0000000V0812cc57a] (output - SST SINK): ddps: 1, 1ldps: @, sdp:
1/1, fec: false, conn: 000000001ef4a@70@

port 1 - [00000000efbl70aa] (output - NONE): ddps: @, ldps: @, sdp: 0/0,
fec: false, conn: 000000001455081f

port @ - [000V00005aa73543] (input - NONE): ddps: 1, ldps: @, sdp: 0/0,
fec: false, conn: 0000000000000000

WNRIFHE MST £7Res, —f& MST E/ResE—> DP I AM—1 DP BN\, S0 TEFIR:



Soc DP Port

Input Port

Branch Unit

Output Port ~ Output Port

Internal Display

7£_EE Port0 79 Input Port, Port 1 3 Output port, Port8 JER2sMERAY Output porte MST &R
2RXFHIERAY Port 22 Logical Port, Port 85 M 8 El 15, X _ERAY MSTE RESARIZH M B RIS,

IRENBUIRINEMDE RN

mstb - [0000000019f71241]: num_ports: 3

port 1 - [0000@00@95fb1lfc@] (output - NONE): ddps: @, ldps: @, sdp: @/0,
fec: false, conn: 000000004d03ffa2

port 8 - [00QVOOVVa66da753] (output - SST SINK): ddps: 1, ldps: @, sdp:
1/2, fec: true, conn: 000000009a417589

port @ - [000000009a@122a8] (input - NONE): ddps: 1, 1ldps: @, sdp: 0/0,
fec: false, conn: 0000000000000000

3.9.2 Atomic state info

DP 7£ MST 2T, ERAEIEEMEILIFA Multi-Stream Transport Packet (MTP), 64 4 link symbol
AR — MTP, X 64 4 link symbol, 8#5/9 64 4™ time slots, 8= M 0 %/ 63, HHA time slot 0 /5
MTPH, A9 time slot TR FERE B RIBEREIE, MTP &V AT

0 EE 6 0 63

M MTP M "
T 1023 T MIPO o MTP1 -
P P P P
H H H H

WK payload info, port 7 MST I&%&HR) port 485, vcpi NETBIRMS, slots AN ERIE
B S time slot, pbn AXMN ERIBE SAMNHEE, sink name HE2R2EEHR,
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| idx | port | vcpi | slots | pbn | dsc | sink name

1 1 106 - 10 266 N u27u2D
8 211 - 15 266 N DELL U2723QE
3 3 301 - 05 266 N U28E590

3.9.3 DPCD Info

X &9 FIRENAY DPCD 158, EEXF payload table, i8R T time slots B ECIE Tio

*** DPCD Info ***

dpcd: 14 le c4 81 01 11 01 83 2a 3f 04 00 00 00 84

faux/mst: 00 01

mst ctrl: 07

branch oui: 90cc24 devid: SYNAS revision: hw: 1.0 sw: 5.5

payload table: 03 @3 03 03 03 03 01 01 01 01 @1 02 ©2 02 02 02 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Q00 00 00 00 00 00 0O
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

3.9.4 Connector Path Info

connecor name A=HZEMEY DP connector, connecotr path A RAYEER.

*** Connector path info ***
connector name | connector path

DP-2 mst:185-1

DP-3 mst:185-2

DP-6 mst:185-3

DP-5 mst:185-2-8

DP-7 mst:185-2-1
4. FAQ

4.1 N\ DP EETHETRSE

EABERSSEMT log:

[ 14.857002] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] Update
mode to 1920x1080p6@, type: 10(if:200) for vp2 dclk: 148500000

[ 14.857149] rockchip-vop2 fdd90000@.vop: [drm:vop2_crtc_atomic_enable]
dclk_out2 div: 2 dclk_core2 div: 2

[ 14.857868] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] set
dclk_vop2 to 148500000, get 148500000

[ 14.872406] dw-dp fde50000.dp: full-training link: 2 lanes at 5400 MHz

[ 14.893269] dw-dp fde50000.dp: clock recovery succeeded

[ 14.899797] dw-dp fde50000.dp: channel equalization succeeded
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4.1.1 DP Link Training FZZh

HIN L log BY, HEABLZALNEI DP iE#E, H B DP 24 link training FiatEE, HIELERE
ERFENRERERENT:

1. dclk PRI

BIAEINTA log 30T, 3ERMY delk /9 25.175MHz, 2R EIRYA 20MHz, BIXH clk S ECIRIRE, 41
EXSEE M log HIRHETE log i —F 5.

[ 268.733803] rockchip-vop2 fdd900@@.vop: [drm:vop2_crtc_atomic_disable] Crtc
atomic disable vp2

[ 268.759178] rockchip-vop2 fdd900@0.vop: [drm:vop2_crtc_atomic_enable] Update
mode to 640x480p60, type: 10(if:200) for vp2 dclk: 25175000

[ 268.759447] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] dclk_out2
div: 2 dclk_core2 div: 2

[ 268.759665] rockchip_rk3588_pll_set_rate: Invalid rate : 25175000 for pll clk
pll_vepll

[ 268.759715] rockchip-vop2 fdd900@@.vop: [drm:vop2_crtc_atomic_enable] set
dclk_vop2 to 25175000, get 20000000

[ 268.775591] dw-dp fde50000.dp: full-training link: 4 lanes at 2700 MHz

[ 268.790059] dw-dp fde50000.dp: clock recovery succeeded

[ 268.795376] dw-dp fde50000.dp: channel equalization succeeded

2. RDECEE

userspace KRHOECEIRE, 1T cat /sys/kernel/debug/dri/@/summary , WIRIRENHVE B TFEIR,
ESEEEER, TEM userspace Z#H—EF 2,

rk3588_s:/ # cat /sys/kernel/debug/dri/@/summary
Video Port@: DISABLED
Video Portl: DISABLED
Video Port2: DISABLED
Video Port3: ACTIVE
Connector: DSI-1
bus_format[100a]: RGB888_1X24
overlay_mode[@] output_mode[@] color_space[@], eotf:@
Display mode: 1080x1920p60@
clk[132000] real_clk[132000] type[48] flagl[a]
H: 1080 1095 1099 1129
V: 1920 1935 1937 1952

4.1.2 DP connected

MRKREIMA/NTFLHIMB log, FTIREX DP RUERRSNT:
cat /sys/class/drm/card@-DP-1/status
903R DP Z connected A%, 5731 log EEARERE, ARERENZELD, W1R log TR

&, 77 DRM B9 ATOMIC log HFLEM, HIAZETE drm atomic commit FiRFERE], AIEE
atomic check FIE-MFFS faileds
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4.1.3 DP disconnected

F DP trEOMIL, #IA HPD i BERBERUNEHEZRSIER, T Type-C O, BEEFXH
Type-C #ZFOEERE 721

4.2 Type-C ENEERE

XER Type-C EOEEFREIEMNZ CC MEAM PD MERENEIIRE, H5tIREX DP MEENRES:
cat /sys/class/drm/card@-DP-1/status

EESENXBEIRIEPIRESEZ disconnected,
G|

i tcpm AV T RIREX tcpm Y log:
cat /sys/kernel/debug/usb/tcpm-2-0022
IEHEERER log 40T

25.026952] AMS DISCOVER_IDENTITY start

25.026967] PD TX, header: 0x176f

25.035314] PD TX complete, status: ©

25.042866] PD RX, header: 0x524f [1]

25.042880] Rx VDM cmd 0xff00a@4l type 1 cmd 1 len 5
25.042894] AMS DISCOVER_IDENTITY finished
25.042898] cc:=4

25.052343] Identity: 04e8:2020.0212

25.052364] AMS DISCOVER_SVIDS start

25.052372] PD TX, header: 0x196f

25.061314] PD TX complete, status: 0

25.067667] PD RX, header: 0x344f [1]

25.067680] Rx VDM cmd 0xff00a@42 type 1 cmd 2 len 3
25.067695] AMS DISCOVER_SVIDS finished

25.067705] cc:=4

25.077097] SVID 1: oxffol

25.077114] SVID 2: 0x4e8

25.077129] AMS DISCOVER_MODES start

25.077135] PD TX, header: o0x1lbé6f

25.086092] PD TX complete, status: 0

25.092224]1 PD RX, header: 0x264f [1]

25.092237] Rx VDM cmd 0xff@1a043 type 1 cmd 3 len 2
25.092252] AMS DISCOVER_MODES finished

25.092256] cc:=4

25.101432] Alternate mode @: SVID oxff@l, VDO 1: 0x@0000c@5
25.101517] AMS DISCOVER_MODES start

25.101526] PD TX, header: @xldeéf

25.109717] PD TX complete, status: ©

25.114919] PD RX, header: 0x284f [1]

25.114937] Rx VDM cmd 0x4e8a043 type 1 cmd 3 len 2
25.114951] AMS DISCOVER_MODES finished

25.114956] cc:=4

25.124604]1 Alternate mode 1: SVID 0x@4e8, VDO 1: 0x00000001

L T s T e T e T T T e T e T e T e T e T e T e O e T T e T e T e T e T e T T e T T T e T e T e T T T e T T T |
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25.125676] AMS DFP_TO_UFP_ENTER_MODE start

25.125686] PD TX, header: oxl1fef

25.134560] PD TX complete, status: ©

25.137903] PD RX, header: 0xlad4f [1]

25.137917] Rx VDM cmd 0xff@lal44 type 1 cmd 4 len 1

25.137930] AMS DFP_TO_UFP_ENTER_MODE finished

25.137936] cc:=4

25.145828] AMS STRUCTURED_VDMS start

25.145836] PD TX, header: @x216f

25.154942] PD TX complete, status: 0

25.161111] PD RX, header: @x2c4f [1]

25.161125] Rx VDM cmd 0xff@1lal50 type 1 cmd 16 len 2 //STATUS UPDATE
25.161138] AMS STRUCTURED_VDMS finished

25.161142] cc:=4

25.171888] AMS STRUCTURED_VDMS start

25.171911] PD TX, header: 0x236f

25.182016] PD TX complete, status: 0

25.185550] PD RX, header: 0xled4f [1]

25.185563] Rx VDM cmd 0xff@lal51 type 1 cmd 17 len 1 //CONFIGURATION
25.185577] AMS STRUCTURED_VDMS finished

25.185581] cc:=4

26.392673] PD RX, header: 0x204f [1]

26.392687] Rx VDM cmd 0xff@18106 type @ cmd 6 len 2 //ATTENTION

L T e T e T e T T T e T T T T TR T T T T e e T T e T T T T |

Mlog &, [EEMEERIES%E DISCOVER_IDENTITY, DISCOVER_MODES.
DFP_TO_UFP_ENTER_MODE. STATUS UPDATE. CONFIGURATION. ATTENTIONZ&H<HXE, R
BB LN ERE, BNiREA PD WREHIL T B&E.

R ERRIEHIEE, JLURS PD OHM RCERH—FINH, MRMHITEBRAE, FERM
SEEERY tcpm BY log 1 PD /S B log #—H 234

4.3 AUX CH &%

AUX_CH 28K, =S%i%5 DPCD 3% EDID HIMEE, log PEIRESH I THREE:
[ 1368.952182] dw-dp fde50000.dp: failed to probe DP link: -110
WFEMIA, A LFTH DRM debug log BYS0 TR %
echo 0x100 > /sys/module/drm/parameters/debug
1#1d dmesg FXKEX DPCP 3XEH log, IEEAY DPCP 5/ log #0T, ret 79 0:

[ 6329.554538] rockchip-drm display-subsystem: [drm:drm_dp_dpcd_probe]
fde50000.dp: 0x00000 AUX -> (ret= 1) 12

[ 6329.554939] rockchip-drm display-subsystem: [drm:drm_dp_dpcd_read]
fde50000.dp: 0x00000 AUX -> (ret= 15) 12 14 c2 81 @1 @1 01 81 02 02 @6 00 00 00
81

[ 6329.555383] rockchip-drm display-subsystem: [drm:drm_dp_dpcd_probe]
fde50000.dp: 0x00000 AUX -> (ret= 1) 12

AUX_CH BE8Y, ret ENSREREME, W0TF:
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[ 31.116976] rockchip-drm display-subsystem: [drm:dxrm_dp_dpcd_probe]
fde50000.dp: 0x00000 AUX -> (ret=-110)

AUX_CH AJgeNF B RERB N TR0

4.3.1 auxi6em clk HSF

auxiem clk rate F&, aux16m clk rate B9 parent clk & GPLL, ZXIAIRERY GPLL /9 1188MHz,
aux16m clk BIERIAEINT:

r00t@RK3588:/# cat /sys/kernel/debug/clk/clk_summary | grep "auxlém"

clk_auxlém_1 1 2 0 15840000 0
0 50000

clk_aux1ém_0 1 2 0 15840000 0
0 50000

SNERIKENZ GPLL R4 1188MHz, # H aux16m clk tHIEERINE, 1ELNE RS EE SDK FIER 3t
/drivers/clk/rockchip/ B T 245D, 3t VOP B9 DCLK parent #1777 EffcE,

4.3.2 phy power on/off ii2RE

XfhEE—ARBIE Type-C 30, USB # Type-C HHA phy Mizs, AR HM Type-C —@AUEETL
5, MB—EBENIRSE, BTEEREAIHR usb phy ;&5 eixt, SREHIENN PHY XEFHWBK, &
LUZRIN log #ffaik USB $EIREIS 2B ENIT phy power on/off, LUK PHY EffEANS—ER PHY 28
BEFIEN. log AMMAISEMT patch o

diff --git a/drivers/phy/rockchip/phy-rockchip-usbdp.c
b/drivers/phy/rockchip/phy-rockchip-usbdp.c

index c6fc4a2aa558..6b35el12f40aa 100644

--- a/drivers/phy/rockchip/phy-rockchip-usbdp.c

+++ b/drivers/phy/rockchip/phy-rockchip-usbdp.c

@@ -823,6 +823,7 @@ static int udphy_power_on(struct rockchip_udphy *udphy, u8
mode)

{

int ret;

+ dev_info(udphy->dev, "%s status:%x, mode:%x\n", __func__, udphy->status,
mode) ;
if (!(udphy->mode & mode)) {
dev_info(udphy->dev, "mode @x%02x is not support\n", mode);
return 0;
@@ -859,6 +860,7 @@ static int udphy_power_off(struct rockchip_udphy *udphy, u8
mode)
{

int ret;

+ dev_info(udphy->dev, "%s status:%x, mode:%x\n", __func__, udphy->status,
mode) ;
if (!(udphy->mode & mode)) {
dev_info(udphy->dev, "mode @x%02x is not support\n", mode);


af://n523
af://n527

return 0;
@@ -883,6 +885,7 @@ static int rockchip_dp_phy_power_on(struct phy *phy)
struct rockchip_udphy *udphy = phy_get_drvdata(phy);
int ret, dp_lanes;

+ dev_info(udphy->dev, "%s\n", __func__);
mutex_lock (&udphy->mutex) ;

dp_lanes = udphy_dplane_get (udphy);

@@ -914,6 +917,7 @@ static int rockchip_dp_phy_power_off(struct phy *phy)
struct rockchip_udphy *udphy = phy_get_drvdata(phy);
int ret;

+ dev_info(udphy->dev, "%s\n", __func__);
mutex_lock (&udphy->mutex) ;
ret = udphy_dplane_enable(udphy, 0);
if (ret)
@@ -1028,6 +1032,7 @@ static int rockchip_u3phy_init(struct phy *phy)
struct rockchip_udphy *udphy = phy_get_drvdata(phy);
int ret = 0;

+ dev_info(udphy->dev, "%s\n", __func__);
mutex_lock (&udphy->mutex) ;
/* DP only or high-speed, disable U3 port */
if (!(udphy->mode & UDPHY_MODE_USB) || udphy->hs) {
@@ -1047,6 +1052,7 @@ static int rockchip_u3phy_exit(struct phy *phy)
struct rockchip_udphy *udphy = phy_get_drvdata(phy);
int ret = 0;

+ dev_info(udphy->dev, "%s\n", __ func__);
mutex_lock (&udphy->mutex) ;
/* DP only or high-speed */
if (!(udphy->mode & UDPHY_MODE_USB) || udphy->hs)
@@ -1363,6 +1369,7 @@ static int rk3588_udphy_init(struct rockchip_udphy *udphy)
const struct rockchip_udphy_cfg *cfg = udphy->cfgs;
int ret;

+ dev_info(udphy->dev, "%s\n", __func__);
/* enable rx 1fps for usb */
if (udphy->mode & UDPHY_MODE_USB)
grfreg_write(udphy->udphygrf, &cfg->grfcfg.rx_1fps, true);

4.3.3 DP dual mode #iELSHEE

DP dual mode &3k DP OBEXz#f DP 555, tWEX#F HDMI BY TMDS 5%, AUX BEEXHF
DP AUX #1 DDC(12C),

RK3588 DP A3z#F DP dual mode, 3R #EANZ#F DP dual mode FY4&4E, KSR AUX_CH BF, X
—R% B I7E DP FRE%%E HDMI AYE5§E4%, B¢ DP fRE% HDMI RU%%He8s, WNSRA DP fREO%%
HDMI BY3%#E41% HDMI EResiI AUX_CH &8, HBERIELRERIF HDMI2.0 LUFHHIARES, 7]
REEFIRVEEIZ4 /9245 DP dual mode RY3%IELL, BINEHRZHF HDMI 2.0 & LA ERRASHIE%#%4%,
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434 E5FIHNSHER

XFPRFE—ALHIAE Type-C EiEMHSEH, DP AUX 2| USB DP/DM EIESHTFH. AILUESREHE L
{8 USB DP/DM B 7, MBRFMEEEMHITHIA. BRXFEM, —FfAEXBERREFFH Type-C
, B ESREMFRK. B—ME2ARFEH USB DP/DM iR,

435 EHRE

BAREMNEGERERESER, AUXEDESESERLR, BEEFERAER; 2R,
AUX_CH 3@B&BISMNEFRER BB SR DP il 1TIRIT; MREZMNZEFRZTH, FTRIARETHRBINER

BEIER.

4.4 4K 120Hz inifc S

RK3588 ZAIAHY VOP ACLK 2 500M, MFHitHEY 4K 120Hz X#E pixel clk BIEZE, =BT LR
SHENUTHNERRE:

W FXFhiaIE, EEH VOP ACLK 1252 800M:

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

FKEX VOP ACLK 81 :
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cat /sys/kernel/debug/clk/clk_summary | grep "aclk_vop"

4.5 DP HEItH
451 SSTHEXWHRRITHE

FREX DP 8% lane <#FRVHE, AU
bandwidth_per_lane = pizel_clk * bit_per_pizel * 1.25 /lane_count

Hrh, bit_per_pixel @& pixel B9 bit 1, 1.25 2 phy lane FU4RIDIEHLZE, lane_count Z2H]
MY lane B3 E, RAMITELER bandwith_per_lane BIE% lane EERMHMR/\FH, MR Y
lane rate Lt BB &R/NFER/N, Y pixel clk B display mode Fi&# DP BYIRGHFERF D g,

T ERKIESHInRIEN, EERERZANIGREIEEIIFN lane rate # lane count EE7H /& Ha18Y
HRER, NMRTERHE, EEFREZIFES lane rate F1E R lane count MFIZEANIGES,

fBlgn, XF—1lane B8R 2, T|AM lane rate 7 5.4 Gbps/lane HIER1E, NREHHHY
4K@60Hz, pixel clock /3 594MHz, RGB888 t& LAV E G EIBEY, FEMEXK lane NHRA:

bandwidth_per_lane = 594 % 24 % 1.25/2 = 8.91Gbps/lane > 5.4Gbps/lane

AIUEE, YHFIMERIERZE L 4K@60Hz, pixel clock 79 594MHz, RGB888 MR, FTEME
H 4 lane I AIRELS, 10 PHY lane B9% 3R, SHIH YUV420 HRRUEE, BV FEEFH PHY

lane B9 5,
452 MSTERXEEITE

MST R TFHHREITES STT R TEM, HES—HAREESFK lanes L FTEENHREALS SSTHE
X—1F, FTEFELZERZRARMENESIBHFERS, R MSTHELT, MTPH Bkt EAT—
ENHE, FEZRNNNHEHRE.

Ebiniz RK3576 IFRIBR AT EE 4 lane. 8.1Gbps Kit&:

— MTP & 64 1 time slots, EFE— time slot J§ MTPH, FiAE% lane TIHFMNRAH RN
bandwidth_per_lane_maxz = 8.1 % 63/64 = 7.97Gbps

3FF 4096x2160@60Hz, pixel clock /5 594MHz, RGB888 ML ERHILH, % lane HANFRA
bandwidth_per_lane = 594 x 24 x 1.25/4 = 4.46Gbps

XF 2560x1440@60Hz, pixel clock 7 297MHz, RGB888 AWM E ML, % lane HAMNH RN
bandwidth_per_lane = 594 x 24 x 1.25/4 = 2.23Gbps

XFF 1920x1080@60Hz, pixel clock 7 148.5MHz, RGB888 t&METRHIL, B lane SAMFHE
A

bandwidth_per_lane = 594 x 24 x 1.25/4 = 1.12Gbps
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XF RK3576, 4 lane 8.1Gbps RARIHE T, RAZMRRELE, ZBOMRRDIMZENW LR
4096x2160@60Hz, 2560x1440@60Hz, 1920x1080@60Hz, & lane HEMBHIE/\FE lane &
RZFEHE:

bandwith_per_lane_total = 4.46 + 2.23 + 1.12 = 7.81Gbps < 7.97Gbps

XHE MST &30, RK3576 384 H RIS KRES .

4.6 DP timing PRl

SNFIEIRED R, WNREE porch K/NHIHR, AJESSH DP TiHH 2R, Bai DP IRTh=PRE]
HBP &//ME/ 16, HSYNC N&/JMEN 9, WMREF&/IME, Wah=IBIFMZEY HBP 3% HSYNC JAEE|Z
BFHR/IVE,

4.7 MST & ERIRE

4.7.1 BeHIBRE

XF RK3576 B9 DP 21, S—HEHAIRARESIWNT:

DP Stream Channel max width max height max pixel clock
Stream-0 4096 2160 1188MHz
Stream-1 2560 1440 300MHz
Stream-2 1920 1080 150MHz

3tF RK3576 B9 VOP, & Video Port Bt ERARENINT:

Vop Video Port max width max height max pixel clock
Video Port 0 4096 2160 1200MHz

Video Port 1 2560 1600 300MHz

Video Port 2 1920 1080 150MHz

M VOP #0 DP BY5iHEE/IRE, INERTE RK3576 £ B DP MST =R SR, stBHmEIENRERD Y
=, Y Video Port0-> DP Stream-0, Video Port1->DP Steam1, Video Port2->DP Stream 2, DTS

HEEWNT:

&dpod {
status = "okay";
b

&dp@_in_vp0 {
status = "okay";

};
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&dp@_in_vpl {
status = "disabled";
i

&dp@_in_vp2 {
status = "disabled";

b
&dpl {

status = "okay";
b

&dpl_in_vp@ {
status = "disabled";
b s

&dpl_in_vpl {
status = "okay";
b

&dpl_in_vp2 {
status = "disabled";

b
&dp2 {

status = "okay";
b

&dp2_in_vp0 {
status = "disabled";
},

&dp2_in_vpl {
status = "disabled";
s

&dp2_in_vp2 {
status = "okay";
b

YNR7E RK3576 = EF DP MST#=REE, RaeitmzA 1920x1080@60Hz, ##iY Video Port2->
DP Stream-0, Video Port2->DP Steam1, Video Port2->DP Stream 2. DTS BVECE T :

&dpo {
status = "okay";
b

&dp@_in_vp0 {
status = "disabled";
},

&dp@_in_vpl {
status = "disabled";
i



&dp@_in_vp2 {

status = "okay";
b
&dpl {

status = "okay";
b

&dpl_in_vp0 {

status = "disabled";
i
&dpl_in_vpl {

status = "disabled";

Y,

&dpl_in_vp2 {

status = "okay";
b
&dp2 {

status = "okay";
b

&dp2_in_vp0 {
status = "disabled";

Y,

&dp2_in_vpl {
status = "disabled";
},

&dp2_in_vp2 {
status = "okay";

Y,

4.7.2 SMEIIE

DP MST 7£ Linux DRM 1EZEF, Z2&i&FM Connector B9, #H DP By Stream-0/1/2 =K T 3
Encoder, {BiEN— Connector BY, REEHAEIX— Connector 224 YA RESEAZH

Encoder, S E—\IH=RFFENEE, B 31 DP Stream #ARZFHFHNOWERASHBLIR, WTF
&]:


af://n619

Possible Encoder Possible Crte

support fist support list:
3840:0160@60H ;jﬁﬁﬁi
25601 40@60Ez
support st support kit Connector support resohtion list:
s vl — pricenes b 3840x2160@60Hz
| St nd 2560x1440@60Hz
1920x1080@60Hz
support list: sepport list
EETEES | s 1920x1080@ 60E= e men
be VOP Video Port

{EBRFE DP Stream F1E1 Vop Video Port STiFMaHEENER, FIRESHELE O YRE—LITE
B ETsEmE, ISR ER Video Port2-> DP Stream-2 288 i 3840x2160@60Hz, BIFEiE
EEHEER.

MF ERXMER, FEAPTERNNAREFNRE R BRAEHYDWERHATTIRG . HERANNETR
RERANDPIETREBIE DP Stream-2 MR AZIFH IR,
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