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IhiE 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 ™M ™M
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TgeE

Color Format
Color Depth
Display Split Mode
HDCP

Type-C support
12S

SPDIF

HDR

RK3576
RGB/YUV444/YUV422/YUV420
8/10 bit(6bit just for RGB)
Support

HDCP2.2/HDCP1.3

DP Alternate Mode

Support

Support

Support

RK3588
RGB/YUV444/YUV422/YUV420
8/10 bit(ébit just for RGB)
Support

HDCP2.2/HDCP1.3

DP Alternate Mode

Support

Support

Support

RK3576 RE—/ M1 DP #Z, {BfE MST &\ TSRS 3 BETREIBERAIRoWEEO, B
Stream-0, Stream-1, Stream-2 £7x). BRIRXGHEEINT:

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

DP 5 VOP i&E&EXE

RK3576 B VOP =4 Video Port, —{> DP =428, 7£ MST {2\, DP i=5$ISE74EM VOP 554
W 3 BRI B REURET. Stream-0/1/2 AT E Video Port0/1/2ME &R, B, HT{EFESST
BRI Y, RBE(FEF DP 1=#I287hAY Stream-0, T/ETE MST #2zUFRTS, Stream-0/1/2&FaTLAEH.,
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40 RK3588 F™ DP #ZOASZHF MST 153, FERERBERKN—IBEREGRE Stream-0, XFIXFIAS
7 MST B35, BRA Video Port EitHigiHE] DP #OAY Stream-0,

DP igith

RIENRZREARE, TLARITARER DP Bt Type-C MMM, DP fREZENEH. BidHEM
D R iR,
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e == IEak
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RK3576 &£ MST BT, &ZALUE 3 6888, oILUEIE MST BnesiBid B7eiEa0EE, A
:

BYREHEEENEREE, RERE—8ERBrILUE SST B/Res, HHEE MST BREs,
B—fhA, ALUEID MST HUB #HTERE:, W1

Bid MST HUB iE#zRY, DP B/ReSnJLAR SST B/res, tHalllE MST B/ra8.

EiEE

U-Boot IRzAS:

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

Kernel 3Xzh{CAS:

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

RK3576 &% DTS it & :

arch/armé64/boot/dts/rockchip/rk3576-evbl.dtsi
arch/armé4/boot/dts/rockchip/rk3576-test2.dtsi

RK3588 &% DTS Bt&:
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arch/armé4/boot/dts/rockchip/rk3588-evbl-Tp4.dtsi
arch/arm64/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

IRENANEL

B FERlog, FIKTKENINEERSTTH:

RK3576:

[1.991964] rockchip-drm display-subsystem: bound 27e40000.dp (ops
Oxffffffc0094a1570) //DP IXBNINZ5E K
RK3588:

[2.472282] rockchip-drm display-subsystem: bound fde50000.dp (ops
dw_dp_component_ops) //DPO HXzlin#se ik

[2.472319] rockchip-drm display-subsystem: bound fde60000.dp (ops
dw_dp_component_ops) //DP1 HXEhin#e ek

INEEtC &

SFF DP O, iF MST #1 Az#F MST B9E S DTS B EMNEM R SEEER.

A3ZHs MST 95, 4 RK3588, — DP #=Hgs RsZiF—I& DP fit, RF/EN—" ports Fi @ik
X DP AJLASH S E~IBIEDR], DP TN T :

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

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

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

dpO_in_vp0: endpoint@0 {
reg = <0>;
remote-endpoint = <&vpO_out_dp0>;
status = "disabled";

I's

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

15

dpO_in_vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2_out_dp0>;
status = "disabled";

13
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SFF2dF MSTROSER, 91 RK3576, —™ DP 1=HI28 8745 3 B REIRERmY, — ports TRELiE
HmAZ DP BENENER, FREEIS/MNFoaEA, EBEUT:

dp: dp@27e40000 {
compatible = "rockchip,rk3576-dp";
dp0: dp0 {
status = "disabled";
ports {

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

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

dpO_in_vp0: endpoint@0 {
reg = <0>;
remote-endpoint = <&vpO_out_dp0>;
status = "disabled";

I8

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

15

dpO_in_vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2_out_dp0>;
status = "disabled";

13

e

dpl: dpl {
status = "disabled";

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

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

dpl_in_vp0: endpoint@0 {



reg = <0>;
remote-endpoint = <&vpO_out_dpl>;
status = "disabled";

13

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

I8

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

I8

e

dp2: dp2 {
status = "disabled";

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

dp2_in_vp0: endpoint@0 {
reg = <0>;
remote-endpoint = <&vpO_out_dp2>;
status = "disabled";

13

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

I'g

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

};

AR dp0/1/2 FH 52, 2 BUEIAR DP 1588+ Stream-0/1/2 SJLISTIFHI B IBER.
XILE DTS B9ECE, 45 MST &S L2 7 —E DP BENTF B A.
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ASZ#E MST B9FE&, 0 RK3588, EC&EWTF:

&dp0 {
status = "okay";

e

&dp0_in_vp2 {
status = "okay";

e

FErEEES, {#F827 DPO 0, FE DPO 48EZ! VOP Y Video Port2, XRE—F&SEHE, 5L
FRERITFER, TTLMRIESSFRAVESR, 88 DPO 8 DP1, FHE DPO & DP1 45EZIHAZERY Video
Port(0/1/2) k.

i MST B9EE, 0 RK3576, BLEIWT:

&dp {

status = "okay";
I
&dp0 {

status = "okay";
I

&dp0_in_vp2 {
status = "okay";

e

LA, 3235 MSTRI¥E R, FTE[REDP IRET R, EFSHI DP Stream 1818, URKIZBEELE
A9 VOP LAY Video Port, LiARIBCE, BIf#FET DP ##ZMOM/Y Stream-0, FHE Stream-0 4FEZ] VOP
B9 Video Port2,

FTEIBME, X MSTHFE, B SSTERT—EEER DP Steam-0, Akl dp0 HTRE—EE
fiERERD. dp1 7 dp2 IRIBAERIERHTERE.

PHY BEBAIT, 3745 MST §1 A323F MST FUEEEER, SEUWT RK3588 usbdp phy0 BIELE:

&usbdp_phy0 {
status = "okay";
orientation-switch;
/* DP related config */
svid = <Oxff0l1>;
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_phyO_orientation_switch: endpoint@) {
reg = <0>;
remote-endpoint = <&usbcO_orien_sw>;

I8

/* DP related config */
usbdp_phy0_dp_altmode_mux: endpoint@l {



reg = <1>;
remote-endpoint = <&dp_altmode_mux>;
s
/* DP related config */
};
};

sbul-dc-gpios #[] sbu2-dc-gpios :

Type-C A9 SBU1 #1 SBU2 3 |R12F1 DP B9 AUX_CH EFKY, 7E Type-C IE/ERY, AUX_CH_P £H
SBU1, AUX_CH_N EH SUB2, 1 Type-C [ifld, AUX_CH_P &R SBU2, AUX_CH_N £H SBU1,
TRYE DP 1Y EK, AUX_CH_P ZEEBE N THARZE, AUX_CH N FEEER LRHAS. Type-C RE
FIENIRS(EIFF/IE) AUX_CH_N 1 AUX_CH_P NEREREER—HN, ERKAXLE, BEYHE
N GPIO o 5I#zHI SBUT #1 SBU2 BYETHRAZ, BP dts A9 sbu1-dc-gpios # sbu2-dc -gpios, &
Itt, 7EFCE PHY BY, EEFLE sbul-dc-gpios Fl sbu2-dc-gpios (SEFRECEIXFE GPIO RIBHRESAR
BRITRYRIEE], FIZ0TERY TYPECO_SBU1_DC # TYPECO_SBU2_DC) , PHY IKEIStRIEXHAIAY
Type-C IERIFIRESEVAEE GPIO HHAIEFE,

N\ 1 2
TYPECO_SBU1_DC R2600 406K R0402 5%

C26001 2_100nF

TYPECO_SBU1 K > 0001 X5R 6.3V T

TYPECO_SBU2 (& DH—5206011 2 100nF

C0207 X5R 6.3V

TYPEC0_SBU2_DC 2> R2601 06K R0402 5% R2602, R26(3
2M 2M

R0201S RO2(1
5% [ 5%

. - ——— - .-

svid :
Xt DP R 2EE(E 0xff01,

Type-C EOEFEEEL Type-C A9 CC#&NFD PD thiSKECE lane #1 HPD AUIRE, FRLUREEECE PD
IL,\H',

&i2c2 {
status = "okay";

usbc0: fusb302@22 {
compatible = "fcs,fusbh302";
reg = <0x22>;
interrupt-parent = <&gpio3>;
interrupts = <RK_PB4 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default";
pinctr1-0 = <&usbcO_int>;
vbus-supply = <&vbus5v0_typec>;
status = "okay";

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

port@0 {
reg = <0>;



usbcO_role_sw: endpoint@0 {
remote-endpoint = <&dwc3_0_role_switch>;

s
};
};
usb_con: connector {
compatible = "usb-c-connector";
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 {
#address-cells = <1>;
#size-cells = <0>;
altmode@0 {
reg = <0>;
svid = <Oxff0l1>;
vdo = <Oxffffffff>;
s
55
/* DP related config */
ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
usbcO_orien_sw: endpoint {
remote-endpoint = <&usbdp_phyO_orientation_switch>;
bE
};
/* DP related config */
port@l {
reg = <1>;
dp_altmode_mux: endpoint {
remote-endpoint = <&usbdp_phyO_dp_altmode_mux>;
};
};
/* DP related config */
s
};

e
e

altmode@0 T5E,

svid EEECEH 0xff01, vdo EIEERE Sy OxFFffffff,



Note: 4BISZIFHY PD T A4 fusb302, hub311, fusb302 XRIAYIREN
J9/drivers/usb/typec/tcpm/fusb302.c, hub311 IFRZAYIXES
Ja/drivers/usb/typec/tcpm/tcpci_husb311.c,

DP Legacy Mode

3F Type-C ZMH, TieR DP 20, ERBURMAEECHEE, EEREES—X, FEHE
ZFCE HPD Pin,  7ESLFREC 10 SIRPRIRI{R, BILAERIDP_HPD LRSI, IXFRIEIE IOMUX #H1TEL
&, EAJLAEREIERY GPIO #T1aml,

XFASHF MST B9FE, 4 RK3588, {3 DP_HPD Pin AURHEECEIN T :

&dpl {
pinctr1-0 = <&dplm2_pins>;
pinctrl-names = "default";
status = "okay";

};

&dpl_in_vp2 {
status = "okay";

e
{EFREE GPIO {E HPD #&UAYAHREC BN T :

&dpl {
pinctrl-names = "default";
pinctr1-0 = <&dpl_hpd>;
hpd-gpios = <&gpiol RK_PB5 GPIO_ACTIVE_HIGH>;
status = "okay";

e

&dpl_in_vp2 {
status = "okay";

e

&pinctrl {
dp {
dpl_hpd: dpl-hpd {
rockchip,pins = <1 RK_PB5 RK_FUNC_GPIO &pcfg_pull_down>;
};
};
i

SHFIE MST B9ES, ELANRK3576, (R DP_HPD Pin BUFHEE ST :
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&dp {
pinctr1-0 = <&dplm2_pins>;

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

if;

&dp0 {
status = "okay";

i

&dp0_in_vp2 {
status = "okay";

e

{EF3EIE GPIO {F HPD HiAIRHRECELN T :

&dp {
pinctrl-names = "default";
pinctr1-0 = <&dp_hpd>;
hpd-gpios = <&gpiol RK_PB5 GPIO_ACTIVE_HIGH>;

status = "okay";
3
&dp0 {
status = "okay";
3
&dpO_in_vp2 {
status = "okay";
5
&pinctrl {
dp {
dp_hpd: dp-hpd {
rockchip,pins = <1 RK_PB5 RK_FUNC_GPIO &pcfg_pull_down>;
};
i
};

iR MST SFEF A3z MST SEFERIECEF, HPD NECERRBETEA DP EONEE, 19EEHE
BRETRT,

DP #0 USB 3.0 ££F8 PHY, 4 DP 9 3E Type-C #ZOtmHAY, MBEISE lane BLELS DP FERLUNIIR
8 lane 2, XEHHNALE DTS iEE. XITF DP PHY lane UECE, TJLARCE AL 2 lane 8, 4
lane &z,

PHY lane #ZO0AYYIEHSF0 Pin BIAIXERUT:

Pin Name SSRX1 SSTX1 SSRX2 SSTX2

Phy Lane 0 1 2 3

3F DP ECE 4 lane, dtsi EEBEMHIT:

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



33F DP ECE 2 lane, dtsi BeBEMHIT:

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

Hrh, &35|79 DP iy lane, {9 PHY |9 lane,

Foig 2 lane iIRR 4 lane BC&, BMHIRITHT—RR{EREITAY OPTIONT B OPTION2 FFHeRAY—F4,

DPx4Lane Function USB30 HOST+DPx2Lane Function
Pin Name Type-C
Function OPTIONL OPTION2 oPTIONL OPTIONZ
T S R TIIT e e R TII
TYPECU SBEUL/DP0_AUXP TYPECO_SBUL DP0_AUXP DP0_AUXP DP0_AUXP DPO_AUXP
TYPECO_SBU2/DPU_AUXN TYPECO_SBUZ DPU_AUXN DPU_AUXN DPU_AUXN DPU_AUXN
TYPECO_SSRX1P/DP0_TXO0P TYPECO_SSRX1P DPO TXOP DPO TX2P TYPECO_SSRX1P DPO TXOP
TYPECO_SSRXIN/DPO_TXON TYPECO_SSRXIN DPG TXON DPO_TX2N TYPECO_SSRXIN DPO TXON
TYPECO_SSTX1P/DP0_TX1P TYPECO_SSTX1P TYPECO_SSTX1P
- - - DPO_TX1P DPO_TX3P - DPO_TX1P
TYPECO_SSTXIN/DPO_TXIN TYPECO_SSTXIN DPE_TXIN DPG_TA3N TYPECO_SSTXIN pPO TRIN
TYPECO_SSRX2P/DP0_TX2P TYPECO SSRXZP DPO_TX2P DPO_TXO0P DPO_TX2P TYPECO_SSRX2P
TYPECU_SSRX2N/DPU_Tx2N | TYPECO SSRX2N DPO_TXZN DPU_TXON DPO_TX2N TYPECO_SSRXZN
R el e peo mxr | peo mxar | oeo T Tremoosoaan
- - - DPO_TX3N DPU_TXIN DPU_TX3N TYPECO_SSTX2N
TYPECO_USB20_OTG_DP TYPECO_USB20_OTG_DP TYPECO_USB20_OTG_DP TYPECO_USB20_OTG_DP
TYPECU_USB20_OTG_DM TYPECU_USB20_OTG DM TYPECU_USB20_OTG_DM TYPECO_USB20_OTG_DM

33F DP 4 lane B OPTION1 BREFEZEINT:

DP lane Phy lane
0 0
1 1
2 2
3 3

HeA DP lane 5 DP |9 lane IFS.

dts BUECEW T :
&usbdp_phyl {
rockchip,dp-Tlane-mux = <0 1 2 3>;

status = "okay";

e

S3F DP 4 lane §9 OPTION2 BRETEZRUNT:

DP lane Phy lane
0 2
1 3
2 0
3 1

Erh DP lane 3 DP {9 lane UFE.

dts RYECELNT:

Pin Name

SSRX1

SSTX1

SSRX2

SSTX2

Pin Name

SSRX2

SSTX2

SSRX1

SSTX1




&usbdp_phyl {
rockchip,dp-Tane-mux = <2 3 0 1>;
status = "okay";

e

33F DP 2 lane § OPTION1 BREFEZINT:

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

DP 2 lane FIBCEUNT:

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

e

3F DP 2 lane § OPTION2 BREFX RN T :

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

DP 2 lane MUBCEUNT:

&usbdp_phyl {
rockchip,dp-Tane-mux = <0 1>;
status = "okay";

e

DP 1% Panel Mg

{$5F3 DP #£[J#Z eDP Panel iF, eDP JRBRMFET A, bl PSR, Multi-SST, ALPM, Panel B9FC
EULSENT, FiRESCIRAE KT TEEE:

XFFASZHF MST B9EE, W0 RK3588 BLE :

/1

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>;


af://n331

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 = <0>;

L
port {
panel_in_edp: endpoint {
remote-endpoint = <&dpO_out>;
I
it;
B
Irg
&dp0 {
force-hpd;
status = "okay";
I
&dp0_in_vp2 {
status = "okay";
T
&dpO_out {
remote-endpoint = <&panel_in_edp>;
i

&usbdp_phy0 {
rockchip,dp-Tane-mux = <0 1 2 3>;
status = "okay";

e
IFF3Z4E MST B9FEE, W RK3576 JTMAVECES =T :

/1

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 = <0>;

if;
port {
panel_in_edp: endpoint {
remote-endpoint = <&dpO_out_panel>;
it
bE
i
if;
&dp {
force-hpd;
status = "okay";
i
&dp0 {
status = "okay";
ports {
port@l {
reg = <1>;
dpO_out_panel: endpoint {
remote-endpoint = <&panel_in_edp>;
bE
it
3
if;

&dp0_in_vp2 {
status = "okay";

e

&usbdp_phy {
rockchip,dp-Tane-mux = <0 1 2 3>;
status = "okay";

e

FIARCEH, force-hpd EHHAEEA DP #[1 HPD HUEM, ERERETAT. BnBEIIREINE
KHY DP BBIRAXR, FILA MST (FaFEENEFNETBRF TR,



XTF3FF MST BFE, BRiE panel BYRBETARE SSTHREIUT, ATLARRIERERBEER Steam-0, 3¢

LARRECES, dp0 TRy force-hpd BIEMECESS, IXENEAIA eDP panel EEATFIEZAVRTE,
XNBUHAZEVIN, EREEANRERESEE HPD 3|H, HPD RISl AUX ihREEE EEKEH
INEBERS force-hpd B, fNER panel B3k AUX BIBEIMRTE HPD FiEZ /G, FiAAeBCEforce-
hpd B, BRIBRIEEHIL HPD RAIEZAIFELAIR AUX, SEAUXIBREM, IIREFEFERE
HPD 3§, £% 1.2.1 DP Legacy Mode fY HPD HYECE.,

panel-timing BLE BT timing, #15R eDP panel ;%4 EDID, & EDID iEFAY timing A,

HEEEE panel-timing T, SNTLARES, BiEETIE EDID $XEL,
LT IS RIEE RN RS SR TR E.
DP F#l logo

BECEFFHL logo f5, ANSRAEFFHIRIHIEN DP B7~es, BIAJ7E U-Boot FiERHIFFIRE s logo, &M, R
BEFEIRAENEZ REEEINARTAIENR. A0 DP FHl logo STHFAYECEINT

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

e

EETENE, XER connect BHECE DP 7£ U-Boot FEREEE VOP Port2, FrLA dtsi PR EER
iF DP 47 VOP Port2:

&dp0_in_vp2 {
status = "okay";

e

Note:
1 BRIASZF Type-C #2089 DP Fl logo;
2 TSR MST B9FE, FFHL LOGO RZHHE SST iR F &R,

DP connector-split mode

DP connector-split mode WEf7~, —IEESMEFDRAGMERD, Fo3E@ie DPO/DP1 #O&H
5%es, TER DPOERAEHER, DP1EAGHRE.

EeEWT:

&dp0 {
split-mode;
status = "okay";

e

&dp0_in_vp2 {
status = "okay";

e

&dpl {
status = "okay";

e
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TEVERAESFER DP T AH0A split-mode B, H4EEMHHHAY Video Port, E81 ERIECES, BP
DPO {ERZDINE, DP1{ENEER. 7E Split Mode XX, 4 DP H{E—4 connector, 275 DPO
1 DP1 RIRERZRT, XA connector ZFERIRES, ASFRER, REE— DP ZOLTFEFF
KRZ, connector BICFEIFFRES, AeBEER. HZEXT, B4 DP EOSHARFE—HFRY,
EINERAR N — NSRS,

TEAFZET, 8id modetest 8(& cat dri Y state TT&i( cat /sys/kernel/debug/dri/0/state),
H4&FEZF|—/ DP connector,

WIRETE split mode F&E7R U-boot logo, tHUl DPO EA¥FE, EEMINSEEENT:

&route_dp0 {
split-mode;
status = "okay";
connect = <&vp2_out_dp0>;

e

&route_dpl {
status = "disabled";

}

Note: RK3576 RE—MEOAZFRXF5TUAY connector-split mode, [54E4M st RK3576 ST45HY
split-mode Ihgg, #NERE RK3576 LAY split-mode IhgEEEK, iBEAZR Rockchip,

HDR
HDR INRERNATE SST &R0 F3fF, KaIAFEEE, MST MY HDR IHREE A F.
HDCP

DP JXzpET DRM HEZRSEH HDCP 188, FIFfER HDCP TIREFEEAE userspace ¥ DRM AYIEMSE
E_I-lo

HDCP1.3 DP IXafEAIAS s, TTHECE, HDCP Key RURRE®E
{Rockchip_RK3588_Developer_Guide_HDCP_CN} ,

HDCP2.2 HERIRE) HDCP2 fll#8skizH HDCP ARIAIE, {88 HDCP2 IEHIZsFREE dts,
1£ RK3588 =, DPO/DP1 1 HDCPO #8i%, WTE:

Port DPO
HDCPO
Portl DP1
{582 DP HDCP2.2 TR, HEMFREMTHA:
&hdcp0 {
status = "okay";

e
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f£ RK3576 £, DP #1HDCP1 #8iE, (I~ T~E:

HDCP1 | PortD DP

{§i8E DP HDCP2.2 ThEE, FEFEENTHA:
&hdcpl {
status = "okay";

e

{5 HDCP2.2 P2 TIRFNACESP, FE(HRE userspace Y HDCP2.2 BN FBFERE R A Ak, HDCP $534II28A9
E4, &% (Rockchip_RK3588_Developer_Guide_HDCP_CN) ,

#HF DEBUG A%

BE connector XS

£ /sys/class/drm BR T alLAEZEBRENEMAIZA card, A TFERIRNSICE, card0-DP-1 F1
card0-DP-2 2 DP B/

rk3588_s:/ # 1s /sys/class/drm/
card0 card0-DP-2 card0-HDMI-A-1 cardO-writeback-1 renderbl28 version
card0-bP-1 card0-bSi-1 card0-HDMI-A-2 cardl renderpl29

LA card0-DP-1 5f5l, HBRTEBUNTHA:

rk3588_s:/ # 1s /sys/class/drm/card0-DpP-1/
device dpms edid enabled modes power status subsystem uevent

enable BEE{FEEIRE:

rk3588_s:/ # cat /sys/class/drm/card0-DP-1/enabled
disabled

status BEEIEBIRE:

rk3588_s:/ # cat /sys/class/drm/card0-DP-1/status
disconnected

modes REIFIIDHERTIZR

rk3588_s:/ # cat /sys/class/drm/card0-DP-1/modes
1440x900
1280x1024
1280x1024
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1280x960
1152x864
1024x768
1024x768
832x624
800x600
800x600
640x480
640x480
720x400

edid IR#&AY EDID, BITUN FapSHRT1F:

rk3588_s:/ # cat /sys/class/drm/card0-DP-1/edid > /data/edid.bin

sl {EHE/SEH DP

#5454 DP

rk3588_s:/ # echo off > /sys/class/drm/card0-DP-1/status
#uiitl fERe DP

rk3588_s:/ # echo on > /sys/class/drm/card0-DP-1/status

# I FAT TR Ao

rk3588_s:/ # echo detect > /sys/class/drm/card0-DP-1/status

DPCP ié'@%
DPCP i&id AUX_CH %5, E£575 mAIsCIifE

/drivers/gpu/drm/drm_dp_aux_dev.c

{EFAILLINRERT, SeRAMERIRIFENED CARE:

CONFIG_DRM_DP_AUX_CHARDEV=y

ZHY DPCD #0F:

#iT JEHN aux FiA, HEMHA DP NN, &F /dev/drm_dp_aux0 1 /dev/drm_dp_auxl
#skip fEHVIELAN DPCD %517 #xthhl

#count E NZEILAE) DPCD &7 ay 3=

dd if=/dev/drm_dp_aux0 bs=1 skip=$((0x00200)) count=2 status=none | od -tx1l
#U0 N OV EGHEAE Y 0x00200 461 2 4~ DPCD ZFAFas N E

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

od -tx1
0000000 01 00
0000002

S\ DPCD 7758
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#echo JENEEANME, WNATRESAHA 16 #HHIFME, 758 0x0a, 0x80

#of JGIH N aux 74, HyEMPEA DP HON, &5 /dev/drm_dp_aux0 # /dev/drm_dp_auxl
#seek JE LA DPCD Fifrasthil

#count fEHNEE AN DPCD ZiA7#s 4

#U1 N4 A4 0x0a 1 0x80 WMMEE AN 0x100 4GMIH T DPCD aFffdsilt

echo -e -n "\x0a\x80" | dd of=/dev/drm_dp_aux0 bs=1 seek=$((0x100)) count=2
status=none

Type-C $%[] Debug

Type-C $2MRY HPD & ERSEH PD SR 5ek, XEBDHIERIEEER TCPM RUTEZRSSR, TCPM i
MixERSS log ATLARLA T/ ZUERE:

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

total 0O

-r--r--r-- 1 root root 0 1970-01-01 00:00 devices
drwxr-xr-x 18 root root 0 1970-01-01 00:00 fc000000.usb
drwxr-xr-x 2 root root 0 1970-01-01 00:00 fc400000.usb
-r--r--r-- 1 root root 0 1970-01-01 00:00 fusb302-2-0022
drwxr-xr-x 4 root root 0 1970-01-01 00:00 ohci
-r--r--r-- 1 root root 0 1970-01-01 00:00 tcpm-2-0022
drwxr-xr-x 2 root root 0 1970-01-01 00:00 usbmon
drwxr-xr-x 2 root root 0 2021-01-01 12:00 uvcvideo
drwxr-xr-x 3 root root 0 1970-01-01 00:00 xhci

£ /sys/kernel/debug/usb/ B, FJLIEZ fusb302-2-0022 #1 tcpm-2-0022, Heh fusb302-2-
0022 79 PD S EATT A, tcpm-2-0022 J9 TCPM AEZEAYT A,  $XEX TCPM #EZERY log SN :

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

Note: tcpm-2-0022, HREJAY 2 9 JIRIAY i2c Bk, &EHY 0022 A PD S RXIRIAY i2c ekt
¥REX PD :&HAY log a0 :

cat /sys/kernel/debug/usb/fusb302-2-0022
Note: fusb302-2-0022, FrjEJAY 2 9 JIMIAY i2c B4k, &fERY9 0022 /9 PD A XIMAY i2c itk HiRTS
AR fusb302 T, A B A ERRA—EE,
BRT log 4, 1 Type-C I MIARTLUGRENEAMRI—L(ER, Type-C TREEFUT:

console:/ # 1s /sys/class/typec
port0 portO-partner

port0 7 SoC Ximfy Type-C ##[0, portO-partner Fori@id Type-C iEEE R GRS HINT = HE
x.

Type-C EENIEREEE

cat /sys/class/typec/portO/orientation
reverse

port0-partner FalggEZ N BR, XIF DP Alt Mode SSMAIBE R, EWMAIBERESE displayport
FBZF, FHH svid B9ES 0xff01,
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1s -1 /sys/class/typec/portO-partner/portO-partner.0/

total O

-r--r--r-- 1 root root 4096 2022-04-14 14:50 active

-r--r--r-- 1 root root 4096 2022-04-14 14:50 description
drwxr-xr-x 2 root root 0 2022-04-14 14:50 displayport
Trwxrwxrwx 1 root root 0 2022-04-14 14:50 driver ->

S/ S/ ./ . /bus/typec/drivers/typec_displayport
-r--r--r-- 1 root root 4096 2022-04-14 14:50 mode

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

Trwxrwxrwx 1 root root 0 2022-04-14 14:50 port -> ../../port0.0
drwxr-xr-x 2 root root 0 2022-04-14 14:50 power

Trwxrwxrwx 1 root root 0 2022-04-14 14:50 subsystem ->
oSS S/ /.. /bus/typec

-r--r--r-- 1 root root 4096 2022-04-14 14:50 svid

-rw-r--r-- 1 root root 4096 2022-04-14 14:50 uevent

-r--r--r-- 1 root root 4096 2022-04-14 14:50 vdo

cat /sys/class/typec/portO-partner/portO-partner.0/svid
ffol

SREVHIAY pin assignment 58:

cat /sys/class/typec/portO-partner/portO-partner.0/displayport/pin_assignment
C [D]

#URNEREMRA L H C assignment Ml D assignment, HREAECEMZ D assignment

Note: LA_EIHARYZ(FERTCPMAEZERY PD (S HAVEXREEIREY, BB R PD SHARET TCPM
fEZR, B[R PD i vendor HEABXEER.

&% DP SHf7s=

RK3588 DP tBxZ51788:

#dp0 il #

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

cmn_reg0000 - cmn_reg015D:

io -4 -r -1 1400 Oxfed88000
trsv_reg0200 - trsv_reg03C3:
io -4 -r -1 1808 Oxfed88800
trsv_reg0400 - trsv_reg0435:
io -4 -r -1 212 0xfed89000
trsv_reg0600 - trsv_reg07C3:
io -4 -r -1 1808 0xfed89800
trsv_reg0800 - trsv_reg0835:
io -4 -r -1 212 0xfed8A000
#dpl FEifilH

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

cmn_reg0000 - cmn_reg015D:

io -4 -r -1 1400 Oxfed98000
trsv_reg0200 - trsv_reg03C3:
io -4 -r -1 1808 0xfed98800
trsv_reg0400 - trsv_reg0435:
io -4 -r -1 212 0xfed99000
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trsv_reg0600 - trsv_reg07C3:

io -4 -r -1 1808 0xfed99800

trsv_reg0800 - trsv_reg0835:

io -4 -r -1 212 0xfed9A000

# voO_grf

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

RK3576 DP tBXZ17E8:

#dp LS

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

cmn_reg0000 - cmn_reg015D:

io -4 -r -1 1400 0x2b018000

trsv_reg0200 - trsv_reg03C3:

io -4 -r -1 1808 0x2b018800

trsv_reg0400 - trsv_reg0435:

io -4 -r -1 212 0x2b019000

trsv_reg0600 - trsv_reg07cC3:

io -4 -r -1 1808 0x2b019800

trsv_reg0800 - trsv_reg0835:

io -4 -r -1 212 0x2b01a000

# vol_grf

cat /sys/kernel/debug/regmap/dummy-syscon@x0000000026036000/registers

Note: BEEXESE DP BResHEMBRAT, 742 dump phy 27788,
B8E VOP K&

BT TESRIAI &I VOP AR :

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

SRENAY VOP IRZSAN T E:

Video Portx: FTa~247IHY Video Port BOIRZS
Connector: Video Port pnEERHEHEO

Display mode: Video Port 44T+
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Clusterx-winx(Esmartx-winx): BIR{SE

£ Kernel 6.1 RUAERRA, SRENAOEEWNT:

root@linaro-alip:/# cat /sys/kernel/debug/dri/0/summary
video PortQO: ACTIVE
connector:DP-2 Encoder: DP-MST 0
bus_format[100a]: RGB888_1x24
overlay_mode[0] output_mode[f] SDR[0] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
c1k[74250] real_c1k[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
EsmartO-win0: ACTIVE
win_id: 0
format: XR24 little-endian (0x34325258) pixel_blend_mode[0]
glb_alpha[0xff]
color: SDR[0] color-encoding[BT.601] color-range[Limited]
rotate: xmirror: O ymirror: O rotate_90: O rotate_270: 0
csc: y2r[0] r2y[0] csc mode[O0]
zpos: O
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 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[0] output_mode[f] SDR[0] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
cT1k[74250] real_cTk[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmartl-winO: ACTIVE
win_id: 1
format: XR24 1little-endian (0x34325258) pixel_blend_mode[0]
glb_alpha[0xff]
color: SDR[0] color-encoding[BT.601] color-range[Limited]
rotate: xmirror: O ymirror: O rotate_90: 0 rotate_270: 0
csc: y2r[0] r2y[0] csc mode[O0]
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[0] output_mode[f] SDR[0] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
c1k[74250] real_c1k[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmart2-win0: ACTIVE
win_id: 2



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

color: SDR[0] color-encoding[BT.601] color-range[Limited]

rotate: xmirror: O ymirror: O rotate_90: O rotate_270: O

csc: y2r[0] r2y[0] csc mode[O0]

zpos: 2

src: pos[0, 0] rect[1280 x 720]

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

buf[0]: addr: 0x00000000015e2000 pitch: 5120 offset: 0

BILAEE], Summary 7 Encoder 58,

£ RK3576 T, EMT 14 SST X TAY Encoder #1 3 4 MST #&=X B Encoder, Erh 3 4 MST
Encoder 1 DP 3 BB REUB AR AR T :

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

2 Encoder 3 MST Encoder B, 7 DP T{EfE MST &=, ~, 05 DP Connector X3AzAY Encoder
79 TMDS-xxx , < DP T/EfE SST#\ T, &#HanT:

root@linaro-alip:/# cat /sys/kernel/debug/dri/0/summary
Video Port0O: ACTIVE
Cconnector:DP-1 Encoder: TMDS-184
bus_format[1018]: RGB101010_1x30
overlay_mode[0] output_mode[f] SDR[0] color-encoding[BT.709] color-
range[Limited]
Display mode: 1280x720p60
cTk[74250] real_cTk[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
EsmartO-win0O: ACTIVE
win_id: 0
format: XR24 little-endian (0x34325258) pixel_blend_mode[0]
glb_alpha[0xff]
color: SDR[0] color-encoding[BT.601] color-range[Limited]
rotate: xmirror: O ymirror: O rotate_90: 0 rotate_270: O
csc: y2r[0] r2y[0] csc mode[O0]
zpos: 0
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1280 x 720]
buf[0]: addr: 0x000000000090f000 pitch: 5120 offset: 0
Video Portl: DISABLED
Video Port2: DISABLED

BEIIERIH
SRENEE AT EAR -
cat /sys/kernel/debug/clk/clk_summary

FREY dp aux 16M clk:


af://n442

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

cat /sys/kernel/debug/clk/clk_summary | grep -e "dclk"
iF%2 DRM log &4
DRM B FAHTENFREN, STLURIERZE, shiSHFTFXINAY log $TED:

enum drm_debug_category {

/ ¥
* @DRM_UT_CORE: Used in the generic drm code: drm_ioctl.c, drm_mm.c,
* drm_memory.c,
*/
DRM_UT_CORE = 0x01,
/%
* @DRM_UT_DRIVER: Used in the vendor specific part of the driver: 1915,
* radeon, ... macro.
*/
DRM_UT_DRIVER = 0x02,
Vol
* @RM_UT_KMS: Used in the modesetting code.
*/
DRM_UT_KMS = 0x04,
ik
* @DRM_UT_PRIME: Used in the prime code.
*/
DRM_UT_PRIME = 0x08,
i
* @DRM_UT_ATOMIC: Used in the atomic code.
*/
DRM_UT_ATOMIC = 0x10,
Jun
* @DRM_UT_VBL: Used for verbose debug message in the vblank code.
*/
DRM_UT_VBL = 0x20,
Vol
* @DRM_UT_STATE: Used for verbose atomic state debugging.
*/
DRM_UT_STATE = 0x40,
Vass
* @DRM_UT_LEASE: Used in the lease code.
*/
DRM_UT_LEASE = 0x80,
/%%
* @DRM_UT_DP: Used in the DP code.
*/
DRM_UT_DP = 0x100,
/%
* @DRM_UT_DRMRES: Used in the drm managed resources code.
*/
DRM_UT_DRMRES = 0x200,
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DP #ZOHFEARY, commit BFERIEIE, BRILLRZRIZFTFF ATOMIC, 1T

echo 0x10 > /sys/module/drm/parameters/debug

WNEREFTED DPCD AUIEE log, BN TS

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

&E DP MST (58

3735 MST ThEehY DP 320, ERAERSIEA— SST Connector, XJRAY debugfs R ZREER., MST
Connector MEEFERIZRITSAGEMITLEE. EIBEE DP MST (S8R MA7E DP 2=
9 SST Connector B debugfs &2, 4 RK3576 S<SHIT:

root@linaro-alip:/# cat /sys/kernel/debug/dri/0/DP-1/dp_mst_info
mstb - [000000003al7fc25]: num_ports: 4
port 3 - [00000000099bbb63] (output - SST SINK): ddps: 1, Tdps: 0, sdp:
1/1, fec: false, conn: 00000000c74ff83b
port 2 - [00000000505d66cf] (output - MST BRANCHING): ddps: 1, Tdps: O,
sdp: 0/0, fec: true, conn: 00000000b57a2623
mstb - [0000000090afd0f3]: num_ports: 3
port 1 - [00000000072aa867] (output - NONE): ddps: 0, ldps: O,
sdp: 0/0, fec: false, conn: 000000005ba2b268
port 8 - [0000000046d78f33] (output - SST SINK): ddps: 1, Tdps:
0, sdp: 1/2, fec: true, conn: 000000002668a7af
port 0 - [00000000a70f650f] (input - NONE): ddps: 1, ldps: O,
sdp: 0/0, fec: false, conn: 0000000000000000
port 1 - [000000003fd2f64a] (output - SST SINK): ddps: 1, Tdps: 0, sdp:
1/1, fec: false, conn: 000000005ff7f122
port 0 - [00000000c8a5769d] (input - NONE): ddps: 1, ldps: 0, 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
1 106 - 10 266 N Uu27U2D
8 211 - 15 266 N DELL U2723QE
3 301 - 05 266 N U28E590

#=xFDHPEDITnfiol %%

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 03 03 03 03 03 01 01 01 01 01 02 02 02 02 02 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 OO OO 00 00 00 OO 00 00 OO OO0 00 00 00 OO0 00 00 00
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
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DP-7 mst:185-2-1

MST Port Info
BB SIREIEEIAINGIS,

mstb - [000000003al7fc25]: num_ports: 4
port 3 - [00000000099bbb63] (output - SST SINK): ddps: 1, ldps: 0, sdp:
1/1, fec: false, conn: 00000000c74ff83b
port 2 - [00000000505d66cf] (output - MST BRANCHING): ddps: 1, ldps: O,
sdp: 0/0, fec: true, conn: 00000000b57a2623
mstb - [0000000090afd0f3]: num_ports: 3
port 1 - [00000000072aa867] (output - NONE): ddps: 0, ldps: O,
sdp: 0/0, fec: false, conn: 000000005ba2b268
port 8 - [0000000046d78f33] (output - SST SINK): ddps: 1, Tdps:
0, sdp: 1/2, fec: true, conn: 000000002668a7af
port 0 - [00000000a70f650f] (input - NONE): ddps: 1, Tdps: 0,
sdp: 0/0, fec: false, conn: 0000000000000000
port 1 - [000000003fd2f64a] (output - SST SINK): ddps: 1, ldps: 0, sdp:
1/1, fec: false, conn: 000000005ff7f122
port 0 - [00000000c8a5769d] (input - NONE): ddps: 1, 1dps: 0, sdp: 0/0,
fec: false, conn: 0000000000000000

BB 1.1.3 /N5, RK3576 ZTFE MST (T, FEIERE MST HUB 8 MST &7R, HUB ELE/Ra8HI
FMRMNEHOBERNRS, W1 EHEO, 3THEEO MST HUB Portfis::

ERYEA OFNEE AT AR N E i &Rz a0IERz 1, 4% DP Y, ¥EOnILUERNRS
7 0~7, HFESAONGRSEHHO/N, —& MST HUB £#B2M 0 FFA%wS. 0LEAI MSTHUB, &
HE 44 Port, Elf Port 0 5 Input Port, Port1/2/3 /g Output Port, 7H Port 2 i&E#Z— SST &7,
SRENAUHRFNMEIIERANT

msth - [00000000c8269fca]: num_ports: 4

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

port 2 - [00000000812cc57a] (output - SST SINK): ddps: 1, Tdps: 0, sdp:
1/1, fec: false, conn: 000000001ef4a070

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

port 0 - [000000005aa73543] (input - NONE): ddps: 1, 1dps: 0, sdp: 0/0,
fec: false, conn: 0000000000000000

SNERIZRYE MST B7nes, —fR MST B7=288—> DP BAFI—" DP N, W TNEFR:
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Soc DP Port

Input Port
Branch Unit

Output Port Output Port

Internal Display

£ B Port0 79 Input Port, Port 1 9 Output port, Port8 JR7~88WERAY Output port, MST &
TR APAIEREY Port & Logical Port, Port Z8SM 8 &l 15, = EIARY MSTR/Ras A ERiZE Mt Eran
BY, SRENRUHEINMESERWT:

mstb - [0000000019f71241]: num_ports: 3

port 1 - [0000000095fb1fcO0] (output - NONE): ddps: 0, ldps: 0, sdp: 0/0,
fec: false, conn: 000000004d03ffa?2

port 8 - [00000000a66da753] (output - SST SINK): ddps: 1, Tdps: 0, sdp:
1/2, fec: true, conn: 000000009a417589

port 0 - [000000009a0122a8] (input - NONE): ddps: 1, ldps: 0, sdp: 0/0,
fec: false, conn: 0000000000000000

Atomic state info

DP #£ MST #&5{T, ERAIEIREERFR I Multi-Stream Transport Packet (MTP), 64 4 link
symbol ZHp—> MTP, X 64 4™ link symbol, tBFR/9 64 4™ time slots, ZBSM 0 E| 63, HA time slot
0 79 MTPH, EABAJ time slot ILIATHERMES N EBIEEYE. MTP 8RR,

0 E_EE 63 0 63
M MTP M ™
T 4023 T MTPO o MTP1 S
P P P P
H H H H

SR payload info, port 79 MST &4 port #RS, vepi HERBIEAIRS, slots AN BIE
&SRR time slot, pbn AN RNBEGANHS, sink name ARREFEFR.
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| idx | port | vcpi | slots | pbn | dsc | sink name

1 106 - 10 266 N u27uU2D
8 2 11 - 15 266 N DELL U2723QE
3 3 01 - 05 266 N U28E590

DPCD Info

XERS FIFRENAY DPCD {58, FEXF payload table, iBR T time slots FFASECIER.

===NPDPEDMNINFOR=%*

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 03 03 03 03 03 01 01 01 01 01 02 02 02 02 02 00 00 00 00 00 00
00 00 00 00 00 00 00 00 00 00 OO0 OO 00 00 OO0 OO 00 00 OO OO 00 00 00 OO 00 00 00
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

Connector Path Info

connecor name AFIZEEMAY DP connector, connecotr path AXIMATEEER,

el

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
FAQ

{EN DP EEFHETRE

BREEEGBEAT log:

[ 14.857002] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] Update
mode to 1920x1080p60, type: 10(if:200) for vp2 dclk: 148500000

[ 14.857149] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable]
dcTk_out2 div: 2 dclk_core2 div: 2

[ 14.857868] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] set
dcTk_vop2 to 148500000, get 148500000

[ 14.872406] dw-dp fde50000.dp: full-training Tink: 2 Tanes at 5400 MHz

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

[ 14.899797] dw-dp fde50000.dp: channel equalization succeeded

DP Link Training pIf

HIAN_E log BF, RBAEZGNZI DP &E#, FH DP 2456411 link training HiaHE g, HIMEER
HEREENRETRENT:

1. dclk DHIFAE
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AJLABAITRY log 40°F, iE3RAY dclk 4 25.175MHz, SERREIAYSS 20MHz, HIXF clk S5 ECE)RR
HMENSEEERT log FHEAAI Y log AEE—E DT,

[ 268.733803] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_disable] Crtc
atomic disable vp2

[ 268.759178] rockchip-vop2 fdd90000.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 pl11 clk
p11_vOpl1

[ 268.759715] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] set
dclk_vop2 to 25175000, get 20000000

[ 268.775591] dw-dp fde50000.dp: full-training 1link: 4 Tlanes at 2700 MHz

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

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

2. ROEERE

userspace KRPEEE, HT cat /sys/kernel/debug/dri/0/summary , S1SRIREXAUSEUNTFr
™, BENZBEEER, FEM userspace FoH—L 0.

rk3588_s:/ # cat /sys/kernel/debug/dri/0/summary
Video PortO: DISABLED
Video Portl: DISABLED
Video Port2: DISABLED
video Port3: ACTIVE
Connector: DSI-1
bus_format[100a]: RGB888_1x24
overlay_mode[0] output_mode[0] color_space[0], eotf:0
Display mode: 1080x1920p60
c1k[132000] real_c1k[132000] type[48] flag[al
H: 1080 1095 1099 1129
V: 1920 1935 1937 1952

DP connected

SNERARHIMA/NTFFLBIAY log, FTIREN DP RUIERRSAIT :

cat /sys/class/drm/card0-DP-1/status

QD% DP 2 connected IR%, F&0#r log EEERERE, ARERBNEELSTT, MR log TR
., 7T DRM BY ATOMIC log EREM, HIARETE drm atomic commit FIEREIRE], AJEE
atonnccheckEﬁ}E/\iK1:faned,

DP disconnected

X3F DP fELEIE, #IA HPD ECERBIERIANRBEHERZRIER, 3T Type-C EO, &%/
Type-C EOEEREDHT.

Type-C #EOEERE

XEBRY Type-C ZFAEZFHEERIZ CC HERA PD MEREIHIIRE, B3R DP AUERIRE:

cat /sys/class/drm/card0-DP-1/status
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JEZE

S EMXERENENASER disconnected,

BT tcpm BYYERE 75 R3REX tcpm A9 log:

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

IEEIEZR log 30F

rrTrT T rhmrhahrhrhrhrhrrh el rhhrhhrhmhrhrrhhrrhh e e e

25.
25.
25.
25
25.
25.
25
25.
25.
25.
25
25.
25.
25.
25

25

25

25
25

25

25
25

25

026952]
026967]
035314]
042866]
042880]
042894]
042898]
052343]
052364]
052372]
061314]
067667]
067680]
067695]
067705]

.077097]
25.
25
25.
.086092]
25.
25
.092252]
.092256]
25.
25.
25.

077114]
077129]
077135]

092224]
092237]

101432]
101517]
101526]

.109717]
25
25.
25.
25.
25,
25.
25.
25
25.
25.
25.
25
25.
25.
25.
25
.161125]
.161138]
25
25.
.171911]

114919]
114937]
114951]
1149561
124604]
125676]
125686]
134560]
137903]
137917]
137930]
137936]
145828]
145836]
154942]
161111]

161142]
171888]

AMS DISCOVER_IDENTITY start

PD TX, header: 0x176f

PD TX complete, status: O

PD RX, header: 0x524f [1]

Rx VDM cmd Oxff00a041 type 1 cmd 1 len 5
AMS DISCOVER_IDENTITY finished

cc:=4

Identity: 04e8:2020.0212

AMS DISCOVER_SVIDS start

PD TX, header: 0x196f

PD TX complete, status: 0

PD RX, header: 0x344f [1]

Rx VDM cmd O0xff00a042 type 1 cmd 2 len 3
AMS DISCOVER_SVIDS finished

cc:=4

SviDb 1: Oxffol

SVID 2: 0Ox4e8

AMS DISCOVER_MODES start

PD TX, header: Ox1b6f

PD TX complete, status: O

PD RX, header: 0x264f [1]

Rx VDM cmd Oxff01a043 type 1 cmd 3 len 2
AMS DISCOVER_MODES finished

cc:=4

Alternate mode 0: SVID Oxff0l, vDo 1: 0x00000c05
AMS DISCOVER_MODES start

PD TX, header: 0xld6f

PD TX complete, status: 0

PD RX, header: 0x284f [1]

Rx VDM cmd Ox4e8a043 type 1 cmd 3 len 2
AMS DISCOVER_MODES finished

cc:=4

Alternate mode 1: SVID 0x04e8, vDO 1: 0x00000001
AMS DFP_TO_UFP_ENTER_MODE start

PD TX, header: Ox1f6f

PD TX complete, status: O

PD RX, header: Oxla4f [1]

Rx VDM cmd Oxff0lald44 type 1 cmd 4 len 1
AMS DFP_TO_UFP_ENTER_MODE finished

cc:=4
AMS STRUCTURED_VDMS start

PD TX, header: 0x216f

PD TX complete, status: O

PD RX, header: Ox2c4f [1]

Rx VDM cmd O0xff01lal50 type 1 cmd 16 len 2 //STATUS UPDATE
AMS STRUCTURED_VDMS finished

cc:=4
AMS STRUCTURED_VDMS start

PD TX, header: 0x236f



25.182016] PD TX complete, status: O

25.185550] PD RX, header: Oxle4f [1]

25.185563] Rx VDM cmd Oxff0lal51 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 0xff018106 type O cmd 6 len 2 //ATTENTION

L I e B e I e I e B e B |

Mlog B, EENRERIESA DISCOVER_IDENTITY, DISCOVER_MODES,
DFP_TO_UFP_ENTER_MODE, STATUS UPDATE. CONFIGURATION, ATTENTIONZ#<SH93zEH, TN
BB LR ERZ, BNKAA PD 2B T RE.

MR EARTREHINESE, TLUES PDSERY 12CIEH—EN, WRDLERROE, SERM
5SEAY tcpm BY log #0 PD 1S A Y log f—E1T.

AUX CH &%
AUX_CH SR}, £SEUES DPCD i EDID HIIRE, log HAIRESHIIAITRE:

[ 1368.952182] dw-dp fde50000.dp: failed to probe DP Tink: -110

SNFTIERGIA, LTI DRM debug log BYZITRFFR

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

BT dmesg ¥KEX DPCP EE5HRY log, IEERY DPCP iE5/Y log 30, ret /9 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 01 01 01 81 02 02 06 00 00 00
81

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

AUX_CH BERS, retEARFEEEE, 01T

[ 31.116976] rockchip-drm display-subsystem: [drm:drm_dp_dpcd_probe]
fde50000.dp: 0x00000 AUX -> (ret=-110)

AUX_CH AaJsEN B EERBUN T LA,
auxiem clk (BRE

aux16m clk rate &5, aux16m clk rate 9 parent clk 2 GPLL, ZRIAIRERY GPLL 9 1188MHz,
aux1em clk BIBKIAMBEWI T :

root@rK3588:/# cat /sys/kernel/debug/clk/clk_summary | grep "auxlém"

clk_auxlem_1 1 2 0 15840000 0
0 50000
clk_aux16m_0 1 2 0 15840000 0

0 50000
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ANERFKENE GPLL A9 1188MHz, 3£H aux16m clk tBAEBRIAE, BLEEEREE SDK BUERM Xt
/drivers/clk/rockchip/ FREISE Y Bz, 2ixd VOP B9 DCLK parent i#47 7 &L E.

phy power on/off ifiiERE

XFhFE—RRHEIE Type-C M, USB # Type-C £ phy 9375, AR EIL Type-C —EAILAIEE T
£, RB—EENIREE, BolagkHAIRHE usb phy ;885 eixt, SEEFHENR PHY KEFHIAK,
BILAZIN log SEfEiA USB ERET 2B EHAT phy power on/off, AR PHY EFEANR—EE PHY 2
BEEFEK. log FIMTLASEIT patch .

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-usbhdp.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 0x%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 0x%02x is not support\n", mode);
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_Tlanes;

+ dev_info(udphy->dev, "%s\n", __func__);
mutex_Tlock (&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_Tlock (&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_Tlock (&udphy->mutex) ;
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/* 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_Tlock (&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);

DP dual mode #EiE&XEHRE

DP dual mode 23k DP MBEESZH5 DP {554, tBEsZFF HDMI B TMDS (5548, AUX BIEEFF
DP AUX #1 DDC(12C),

RK3588 DP A~3z#3F DP dual mode, fNE42\374% DP dual mode f9%4E, £531 AUX_CH &, iXfh
—AZHII7E DP tfEO%E HDMI RO%EHEE:, =k DP %% HDMI RO%EHAES, GNSRAS DP tnEO%E
HDMI B9%eHzEL#E HDMI B/nesHIl AUX_CH B&E, FREELELESES HDMI2.0 LITEIYARAS, B
Be{EFRRYSEHE 9523F DP dual mode AY%EHEzL:, FEINEIRSIIF HDMI 2.0 KA EhRARVEE L.

EESTHSHRE

XA EIEE—AR HHINTE Type-C HIERYIZSS, DP AUX ZZ| USB DP/DM HESHITHL. TLABISHEE 4
48 USB DP/DM WiFF, MZREMEESMHITHIA. BRIXFE, —FSN2ERREEFHN
Type-C, BESEEMHMFFR. B—FPEFERA USB DP/DM (EHElE.

EHRE

BAREMARMGERBRESIER, AXESESESIERER, EaFEHERER, BX,

AUX_CH iBESRI/NEIFBERRE SR DP TRl MRZAIREECH, SSMARERCHAIINER
ERIEE,

4K 120Hz e &

RK3588 ERIAHY VOP ACLK 2 500M, X3dFHHad 4K 120Hz X545 pixel clk ECE, SBTFHALRIER
SHHINTHETRRE:
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JHFIXFhAIER, T VOP ACLK 1£5%! 800M:

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

¥REX VOP ACLK 30°F:

cat /sys/kernel/debug/clk/clk_summary | grep "aclk_vop"

DP HERiItH

SST iR HRITH
SREX DP 4% lane SFUHEE, AT :
bandwidth_per_lane = pizel_clk * bit_per_pixel x 1.25/lane_count

Hrh, bit_per_pixel 28/ pixel U bit#], 1.252F phy lane FUJRIBEEIAMER, lane_count 2
BT lane BUEE, RARRNITELE bandwith_per_lane BIE4 lane EERMMS/INGESE, TNERY
BURY lane rate EEFRERISR/INE BN, XIMAY pixel clk BY display mode =4 DP BYIKEIFEFFISIE

3=,

X T EFRHERAERRIGH, FRAERERLAAMAREISSIFH lane rate 71 lane count 2&HEZSRIAY
hEeeeK, MRTEHE, FTEEMEIFES lane rate F1EEF lane count RIEEEEFNIARIS,

fign, XF—lane #iE/ 2, &ARY lane rate /9 5.4 Gbps/lane BYHRRELS, WNRERLH
4K@60Hz, pixel clock 9 594MHz, RGB888 I&NHIEIIGEERT, BERIES lane U

bandwidth_per_lane = 594 x 24 x 1.25/2 = 8.91Gbps/lane > 5.4Gbps/lane
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AILAER, HRIHEREISA SR 4K@60Hz, pixel clock /9 594MHz, RGB888 18 AYEHE, HE(E
F3 4 lane BHATFARLS, B0 PHY lane RYTES, Bt YUVA20 18zUROEERE, MO BEE[ER PHY

lane BYHEE.
MST el =it E

MST B RO ES STT &R, HEE—IKRESR lanes L IREATHEATNS SST &
—, FIFELZRSRANENESSBHTERS. FrS MST&EINT, MTPH I8t HAT
—EHE, BEEEXINAIHERIRAE.

ELan#Z RK3576 XIFNERATES 4 lane, 8.1Gbps Eit&:

— MTP & 64 4 time slots, EFE— time slot 3 MTPH, FFL &% lane TR K=
bandwidth_per_lane_mazx = 8.1 * 63/64 = 7.97Gbps

XFF 4096x2160@60Hz, pixel clock J 594MHz, RGB888 ISR, E4% lane HFRIHEE/
bandwidth_per_lane = 594 * 24 % 1.25/4 = 4.46Gbps

XFF 2560x1440@60Hz, pixel clock 5 297MHz, RGB888 {&IE i, E5k lane G FRN
bandwidth_per_lane = 594 * 24 x 1.25/4 = 2.23Gbps

XFF 1920x1080@60Hz, pixel clock 9 148.5MHz, RGB888 t&H B, &4 lane HAMIHS
5|

bandwidth_per_lane = 594 * 24 x 1.25/4 = 1.12Gbps

XFF RK3576, 4 lane 8.1Gbps &xARIHS N, RA=RRERHEET, =Ro¥FRSINKEINLER
4096x2160@60Hz, 2560x1440@60Hz, 1920x1080@60Hz, & lane EFEMNSE=/IN\FE lane &
KFH ST

bandwith_per_lane_total = 4.46 + 2.23 4+ 1.12 = 7.81Gbps < 7.97Gbps
XtE MST 1&x( T, RK3576 3E&HH SIFAIGRARE
DP timing Rl

MNTFARRED IR, WMNRFE porch X/\pR, AJEESE DP TiEMtHExR, HA DP IR
HBP &/ME/ 16, HSYNC HIR/IMEN 9, WIRETH/IME, WENSIEIINAT HBP B HSYNC JFEEZ]
SHSHIER/IME,

MST Rz {ERIBR !

gEIBRE!
SFF RK3576 B9 DP ##00, H—HHHARABEIWNT:

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

3F RK3576 B9 VOP, & Video Port BUiHERABEINT:
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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 # DP HYitHBEIRE, WISRTE RK3576 £ ER DP MSTHM=RSE, stpmHiSigE s
$¥22, #N Video Port0-> DP Stream-0, Video Port1->DP Steam1, Video Port2->DP Stream 2,
DTS RYECEW T :

&dp0 {
status = "okay";

e

&dp0_in_vp0 {
status = "okay";

e

&dp0_in_vpl {
status = "disabled";

e

&dpO_in_vp2 {
status = "disabled";

I
&dpl {

status = "okay";
e

&dpl_in_vp0 {
status = "disabled";

I
&dpl_in_vpl {
status = "okay";
Irg
&dpl_in_vp2 {
status = "disabled";
I
&dp2 {
status = "okay";
I

&dp2_in_vp0 {

status = "disabled";
I
&dp2_in_vpl {

status = "disabled";

e

&dp2_in_vp2 {



status = "okay";

e

ANERTE RK3576 = EF DP MST HI=FEE, REEEHERAK 1920x1080@60Hz, Y Video Port2->
DP Stream-0, Video Port2->DP Steam1, Video Port2->DP Stream 2, DTS BYECEWIT:

&dp0 {
status = "okay";
i
&dp0_in_vp0 {
status = "disabled";
L
&dpO_in_vpl {
status = "disabled";
i
&dp0_in_vp2 {
status = "okay";
i
&dpl {
status = "okay";
i

&dpl_in_vp0 {
status = "disabled";

hE

&dpl_in_vpl {
status = "disabled";

i
&dpl_in_vp2 {

status = "okay";
55
&dp2 {

status = "okay";
it

&dp2_in_vp0 {
status = "disabled";

e

&dp2_in_vpl {
status = "disabled";

I
&dp2_in_vp2 {

status = "okay";

e

pHERE


af://n619

DP MST 7£ Linux DRM #E28TF, 2ai&iEM Connector Y, F+H DP B Stream-0/1/2 jE/ALT 3 1
Encoder, {B#A\— Connector B, FBEFAEX— Connector S ATRIRe=FERAZEIBA

Encoder, ¥ E—/\SH=RRBHEE, 1B 31 DP Stream EAIFNIDIHERAMILIR, AT
E:

Possible Encoder Possible Crte
supportist support st
3B4062160@606= 3540221608 60Hz
25601 440@ 608 2360x14407 60z
Connector M@&@ mmos
B RoeCtE Connector support resolution list:
2560x1440@ 60K 2360x14407 B0F
19201080 60E: 1920x1080@ 60H= i 3840x2160@60Hz
it el 2560x 14407 60Ez
1920x1080(@60Hz
support st spport et
BRSPS | o s 1920x1080@ 60Hz .
oe VOP Video Port

{EEFE DP Stream FIA™ Vop Video Port STFHIHEENER, TTHESHBLLPERTE—LISLE
BB ETEE, ELANINERESE Video Port2-> DP Stream-2 B~i@E& L 3840x2160@60Hz, BIFGi%
IEERHER.

T LRXFRER, FERFTENNAEFE B AN HREITIRG. BERANNER
IRERANIDIHERAHET DP Stream-2 RIBRASTHFHID PR,
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