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1. Rockchip “F & DisplayPort f&4©

1.1 ThEesRrE

Rochchip RK3576 Fl RK3588 DP % [ WS40 F £k

Thfe 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 1M M

Color Format RGB/YUV444/YUV422/YUV420 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

128 Support Support

SPDIF Support Support

HDR Support Support

RK3576 AAH— )8 DP #: 1, {A1E MST #U N AHIREH 23 B s ROy X sz, H
Stream-0, Stream-1, Stream-2 F£7R8). IR AFH AW T

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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1.2DP 5 VOP EEXZ

RK3576 ] VOP 5 =" Video Port, —/> DP #%#2%. 7E MST ¥, F, DP #2803 VOP HZ K 3
BRI SR BT . Stream-0/1/2 3K B Video Port0/1/2 1 Bon B . Hdr, 4 T4EA SST AT
i, HEEHEH DP #5I#8H H Stream-0. TAEE MST 20 ),  Stream-0/1/2%#8 0] LA# A .

Video Port0

f Stream-0

[

) Stream-1
Video Port2 Stream-2

DP

Video Portl

VOP Video Port

RK3588 HJ VOP A U4~ Video Port, #4> DP ###%, H o {F Video Port 0/1/2 7] LA Hi %] DPO/1, 40~

&,
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Video Port0 |

Stream-0

Video Portl _EL

e
I
A o
-
e
,,\ /
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Video Port2 / -

+ Stream-0

DP O

Video Port3

VOP Video Port

41 RK3588 P/ DP #2 AT FE MST #55, I H P93 K el — B R0 Stream-0. S FiX FANSCRR
MST KIS &, BRIA Video Port Fiy i % 1 3] DP 422 ) Stream-0.

1.3 DP %

WRAE N7 S AR, AT LB ASF ) DP fi 5 3: Type-C # M. DP drvfEd Mt @ id JLAh e
sy ettt .

DP 13525 USBDP PHY DPEN DP {2 14

o DP tu‘fl ]!{f P‘i’
S USEDP PIY DP {%D&%ﬁ | |Voa, HDMI J;_«H ; %
nhE = mil |1|
DP #7258 USBDP PHY .
N Type-C §
Type-C &0 }’P? sy t-A
FHy |j|
PDThH
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RK3576 78 MST B30T, BE AL 3 6 oRds, AILUEI MST SR Sl 35 i 7 e i,
T

Wi e s E R Ry, RE &G — G W% LIE SST Wongs, HALK T E MST Bora.
A—FJ7R, FLUEE MST HUB #4738, T

JEiE MST HUB ZE#:, DP B3] P& SST Eores, WAlLlLZ& MST Eores.

1.4 RS EE 2

U-Boot IX#h S

drivers/video/drm/dw-dp.c

drivers/phy/phy-rockchip-usbdp.c
Kernel X3 A5:

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

RK3576 % DTS fL & :

arch/arm64/boot/dts/rockchip/rk3576-evbl.dtsi
arch/arm64/boot/dts/rockchip/rk3576-test2.dtsi

RK3588 % DTS AL & :

arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.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

1.5 B0 %,

i R log, WK NS 15 58 AL

RK3576:

[1.991964] rockchip-drm display-subsystem: bound 27e40000.dp (ops
Oxff££££c0094a1570) //DP HRBIME TR
RK3588:

[2.472282] rockchip-drm display-subsystem: bound £de50000.dp (ops
dw_dp component ops) //DP0 IRFNHNETEM

[2.472319] rockchip-drm display-subsystem: bound fde60000.dp (ops
dw_dp component ops) //DPl IRFNINZTERL

2. IREAC B
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SFT DP 210, 3 MST F A4 MST (°F & DTS H A B FAEER .

ASCFF MST [°F &, 40 RK3588, — 4> DP f24ill &3 W SCFF— B DP i, 75 > ports 755 mi iR X

% DP 0] DL F 0 B @ BRI A], DP i Ak .

dp0: dp@fde50000 {

compatible = "rockchip, rk3588-dp";

ports {
#address-cells = <1>;

#size-cells = <0>;

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

dp0 _in vpO: endpoint@0 {

reg = <0>;
remote—endpoint = <&vpO out dp0>;
status = "disabled";

}i

dp0_in vpl: endpoint@l ({
reg = <1>;

remote-endpoint = <&vpl out dp0>;

status = "disabled";

}i

dp0_in vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2 out dp0>;

status = "disabled";

ST FF MSTHISF &, W RK3576, —A> DP 45 H 28 B % #F 3 B S~ BdEm s H
RZ /S DPIBEM B RER, FEELZNFI AL, EEWT:

dp: dp@27e40000 {
compatible = "rockchip, rk3576-dp";
dpO: dpO0 {
status = "disabled";
ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
#address-cells = <1>;

#size-cells = <0>;

—A™ ports i E IV



dp0_in vpO: endpoint@0 {
reg = <0>;
remote-endpoint = <&vpO out dp0>;
status = "disabled";

}i

dp0 in vpl: endpoint@l {
reg = <1>;
remote-endpoint = <&vpl out dp0>;
status = "disabled";

}i

dp0_in vp2: endpoint@2 {
reg = <2>;

remote-endpoint = <&vp2 out dp0>;

status = "disabled";
i
}i

}i
}i
dpl: dpl {

status = "disabled";

ports {

#address-cells = <1>;

#size-cells = <0>;

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

#size-cells = <0>;

dpl in vpO: endpoint@O {
reg = <0>;
remote-endpoint = <&vp0 out dpl>;
status = "disabled";

}i

dpl in vpl: endpoint@l {
reg = <1>;
remote-endpoint = <&vpl out dpl>;
status = "disabled";

}i

dpl in vp2: endpoint@2 {
reg = <2>;
remote-endpoint = <&vp2 out dpl>;

status = "disabled";

}i

}i

dp2: dp2 {

status = "disabled";



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

fsize-cells = <0>;

dp2 in vp0: endpoint@0 {
reg = <0>;
remote-endpoint = <&vp0O_out dp2>;
status = "disabled";

}i

dp2 in vpl: endpoint@l {
reg = <1>;
remote-endpoint = <&vpl out dp2>;
status = "disabled";

}i
dp2 in vp2: endpoint@2 {
reg = <2>;

remote-endpoint = <&vp2 out dp2>;

status = "disabled";

LR dp0/172 F5 5, /Al DP #4284 Stream-0/1/2 7] LSZ R I 7R 8 B

XFEE DTS MIRCE, SCfF MST K75 E2 1 —JZ DP il i 7719 5.

2.1 f£5E DP

DP 1 USB3.0 2 PHY, PHY lane MIECE MR ARG HF 75, Type-C #ExUFIFE Type-C #2K.
2.1.1 DP Alt Mode(Type-C)

HE DisplayPort Alt Mode 741, i PD (Power Delivery) HPIRASHLA G R e HEATH8 15, #E4T lane ML
A1 HPD 15 B4 . JEId PD HrliE A\ DP Mode H38 3T attention 5 4-1% 1% HPD {5 B A2 3 240 T
PR
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Figure 5-2 DFP_U DisplayPort Alternate Mode Discovery and Entry
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A FEMST P&, W1 RK3588, HBLEWI T

&dp0 {
status = "okay";

}i

&dp0_in vp2 {
status = "okay";

}i



e FTHBCE S, g 7 DPO #:11, 4 DPO 4552 £ VOP 1] Video Port2, X HE&—MSHALE, Sbx
R, A DUARE SEBR RS sK, {68 DPO 8¢ DP1, J£3" DPO 5%, DP1 455 #3221 Video Port(0/1/2)
o

Y MST KP4, fn RK3576, BLBEMTT:

&dp {

status = "okay";
i
&dp0 {

status = "okay";

i

&dp0_in vp2 {
status = "okay";
bi

T ULES], LR MST 1P G, FEAEE DP W& A, ZEIFJA 1 DP Stream 88, LPAAZIBTEEIE N
VOP L) Video Port. FiRIFECEF, BN T DP # 01 Stream-0, FEH Stream-0 455 F] VOP 1 Video
Port2,

RIS, SCRF MST #°F &, B9 SST BT — € Z A% 1] DP Steam-0, Fr LA dp0 15 mii — & ZAE
AEM. dpl A1 dp2 AR S HLEEATICE -

PHY FCEWIF, SCRF MST #1 ANSCRE MST P& £ R, S0 F RK3588 usbdp phy0 HIHCE:

&usbdp phyO {
status = "okay";
orientation-switch;
/* DP related config */
svid = <0xff0l1>;
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 phy0 orientation switch: endpoint@0 {
reg = <0>;
remote—endpoint = <&usbcO orien sw>;
}i

/* DP related config */
usbdp phy0 dp altmode mux: endpoint@l {
reg = <1>;
remote-endpoint = <&dp_altmode mux>;
}i
/* DP related config */

i

sbul-dc-gpios fl sbu2-dc-gpios :



Type-C () SBU1 #1 SBU2 3| /21 DP ff] AUX_CH E K, 7E Type-C IESfIF, AUX CH P EH
SBUI, AUX CH N & SUB2. f£ Type-C [fffiltf, AUX CH_P R SBU2, AUX CH N & SBUI.
HRAE DP P EKk, AUX_CH_P i #EE N FHoRa, AUX_CHON 7 EZELE R EHDIRE . Type-C ANF
I NOIRAS(EHG AN [ 4fi) AUX_CH N Al AUX _CH_P & HIlC B RA—FEN), £ RK F&E L, B
A~ GPIO k43 w4z SBUL 1 SBU2 1 EFHIRAS, B dts H11¥) sbul-de-gpios Al sbu2-de -gpios. PKit,
ERCE PHY i, TRERIHE sbul-de-gpios Ml sbu2-de-gpios (SEFRACEIX PN GPIO F {5 B 5 MR AE 4
WAt EHE, F4n FE% TYPECO SBUI_DC Al TYPECO SBU2 DC) , PHY IXE)< R 24 1) Type-
C IEIBIRAS 257 % GPIO % Hi i o

N 1 2
TYPECO_SBU1_DC » R5600° MO0k RO402 5%

TYPECO_SBU1 & C26001 2 _100nF

C0201 X5R 6.3V T
C26011 2 100nF
TYPEC0_SBU2 & > =020 XER 63V ] _
1 2 -
TYPECO_S
_SBU2_DC > R2601 MO6K R0402 5% R2602, R26(3
oM 2M
R0201S RO2¢1
A 5% of 5%

e e o —— - e e

svid :
Xt DP HReije 2 & 52 {H 0xff01,

Type-C #2175 Z 83T Type-C 1¥) CC KA1 PD Hri KL & lane F1 HPD (RES, Pl EACE PD O
ar

&i2c2 {

status = "okay";

usbc0: fusb3020@22 {
compatible = "fcs, fusb302";
reg = <0x22>;
interrupt-parent = <&gpio3>;
interrupts = <RK PB4 IRQ TYPE LEVEL LOW>;
pinctrl-names = "default";
pinctrl-0 = <&usbc0 int>;
vbus-supply = <&vbus5v0_ typec>;

status = "okay";

ports {
#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;
usbcO _role sw: endpoint@O0 {
remote-endpoint = <&dwc3 0 role switch>;

i
}i
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 = <0xff01>;
vdo = <Oxffffffff>;
}i
}i
/* DP related config */

ports {
#address-cells = <1>;

#fsize-cells = <0>;

port@0 {
reg = <0>;
usbcO orien sw: endpoint {
remote-endpoint = <&usbdp phyO orientation switch>;
}i
}i

/* DP related config */
port@l {
reg = <1>;
dp altmode mux: endpoint {
remote-endpoint = <&usbdp phy0 dp altmode mux>;
}i
i
/* DP related config */

altmode@0 WHEH, svid FEEACE N 0xf0l, vdo [ EHLE N OxIT,

Note: AT SZFF PD 5 54 fusb302, hub311. fusb302 X N[ 3K 5l 24 /drivers/usb/typec/tcpm/fusb302.c,
hub311 %} 57 118X 5} /drivers/usb/typec/tcpm/tepei_husb311.c.



2.1.2 DP Legacy Mode

4F Type-C # M4t it DP &L, SRS RS A, BREREEA 2, JFHAHE
FCE HPD Pin. fESCPR7rAC 10 SR 5, AT LAAEAIDP_HPD & HI 5| 1, XA 0L #% IOMUX #E4THC
B, BT LUE A E ) GPIO ZEAT AL .

TSR MST HI°F- &, 40 RK3588, il DP_HPD Pin I {#ECE 41 F -

&dpl |
pinctrl-0 = <&dplm2 pins>;
pinctrl-names = "default";
status = "okay";

bi

&dpl in vp2 {
status = "okay";
i

{4 FH 33 GPIO £ HPD A il it it Be &

&dpl |
pinctrl-names = "default";
pinctrl-0 = <&dpl hpd>;
hpd-gpios = <&gpiol RK_PB5 GPIO ACTIVE HIGH>;
status = "okay";
i

&dpl in vp2 {
status = "okay";
bi

&pinctrl {
dp {
dpl hpd: dpl-hpd {
rockchip,pins = <1 RK PB5 RK FUNC GPIO &pcfg pull down>;

SR MST KI°F 4, ELINRK3576, ] DP_HPD Pin f %L &40 T -

&dp {
pinctrl-0 = <&dplm2 pins>;
pinctrl-names = "default";
status = "okay";

i

&dp0 {
status = "okay";
i

&dp0_in vp2 {
status = "okay";
bi
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1 38 GPIO & HPD H il it it iz e 2 01 7R

&dp {
pinctrl-names = "default";
pinctrl-0 = <&dp hpd>;
hpd-gpios = <&gpiol RK PB5 GPIO ACTIVE HIGH>;

status = "okay";
bi
&dp0 |

status = "okay";

i

&dp0_in vp2 {
status = "okay";
bi

&pinctrl {
dp {

dp hpd: dp-hpd {
rockchip,pins = <1 RK_PB5 RK_FUNC_GPIO &pcfg _pull down>;

FRSCHEE MST P& ASCHE MST “FE I E 1, HPD MECE )8 T84 DP SO E, WiCEE
BT R T

DP 1 USB 3.0 3t PHY, 4 DP & HE Type-C #2 FitHi, #7248 € lane FLE 45 DP Al DL L
lane 55, XN AAE DTS HHEE. 4T DP PHY lane FIFCE, T LAFRE K 2 lane #E 05X 4 lane 1%
Ko

PHY lane # K #3845 A1 Pin IR 20T -

Pin Name SSRX1 SSTX1 SSRX2 SSTX2

Phy Lane 0 1 2 3
%+ DP Bt & 4 lane, dtsi fic B &40 -

rockchip,dp-lane-mux = <x X X x>;
%fF DP FLE 2 lane, dtsi it B @MW

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

Hrr, 5|5 DP K lane, {4 PHY H lane.
Toit 2 lane /2 4 lane LB, EAR LIS — {3 0~ ¥ OPTION1 2% OPTION2 P Fft F 1) —Fir.



DPx4Lane Function USB30 HOST+DPx2Lane Function
Pin Name Type-C
Function OPTION1 OPTIONZ OPTIONL OPTIONZ
— — — — — — —
TYPECO_SBU1/DP0_AUXP TYPECO_SBUL DPO_AUXP DPO_AUXP DPO_AUXP DPO_AUXP
TYPECU_SBUZ2/DPU_AUXN TYPECO_SBUZ DPU_AUXN DPO_AUXN DPO_AUXN DPO_AUXN
TYPECO_SSRX1P/DP0_TXOP TYPECO_SSRXIP DPO_TXOP DPO TX2P TYPECO_SSRX1P DPO TXOP
TYPECU_SSRXIN/DPU_TXON | TYPECO SSRXIN DPO_TXON DPO_TX2ZN TYPECO_SSRXIN DPO_TXON
TYPECO_SSTX1P/DP0_TX1P TYPECO SSTXIP TYPECO_SSTX1P
TYPECU_SSTXIN/DPO_TXIN TYPECU SSTXIN gﬁg—g iﬁ gﬁ g—g;;ﬁ TYPECU_SSTXIN g g—gii
TYPECO_SSRX2P/DP0_TX2P TYPECO SSRX2P DPO_TX2P DEO_TXOP DPO_TXZP TYPECO_SSRX2P
TYPECO_SSRX2N/DP0_TX2N | T¥PECO SSRAZN DPO_TX2N DPO_TXON DPO_TX2N TYPECU_SSRXZN
TYPECO_SSTX2P/DP0_TX3P TYPECO_SSTXZP
— — — DPO_TX3P DPO_TXI1P DPO_TX3P TYPECO_SSTX2P
TYPECO_SSTX2N/DP0_TX3N | TYPECO SSTX2N DPO”TEIN DPOTTXIN PO TXIN TYPECO_SSTXZN
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
N
% T DP 4 lane (¥] OPTIONT MU R AT F
DP lane Phy lane Pin Name

H DP lane 2y DP #] lane )% 5.

dts FIECE W

&usbdp phyl {
rockchip,dp-lane-mux = <0 1 2 3>;

status = "okay";

%} DP 4 lane f] OPTION2 Btif > &40 -

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

H.rh DP lane 5 DP [ lane [T 5.

dts FIECE 41T

&usbdp phyl {
rockchip,dp-lane-mux = <2 3 0 1>;

status = "okay";

%FT DP 2 lane [f] OPTION1 Wit ¢ 20 .




DP lane Phy lane Pin Name

0 2 SSRX?2
1 3 SSTX?2
DP 2 lane & U1 F

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

bi

ST DP 2 lane [f] OPTION2 Bit e &2 .

DP lane Phy lane Pin Name

0 0 SSRX1

1 1 SSTX1
DP 2 lane [ECE 41 F -

&usbdp phyl {
rockchip,dp-lane-mux = <0 1>;

status = "okay";

2.2 DP ¥ Panel #MiX

{fi ] DP $% 4% eDP Panel i, eDP M5 4 PE 152 FE, Heil PSR, Multi-SST, ALPM. Panel FIEC & 7]
PLSEUNTN, AR SR R 5 o 4T R %

XFATH MST P&, W RK3588 B & :

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>;
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hsync-len = <16>;
hback-porch = <48>;
viront-porch = <8>;
vsync-len = <4>;
vback-porch = <8>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;
pixelclk-active = <0>;

}i

port
panel in edp: endpoint {

remote-endpoint = <&dpO out>;

&dp0 {
force-hpd;
status = "okay";
i

&dp0_in vp2 {

status = "okay";
}i
&dp0_out {
remote-endpoint = <&panel in edp>;

}i

&usbdp phyO {
rockchip,dp-lane-mux = <0 1 2 3>;
status = "okay";

bi

$F T34 MST (°F 4, 40 RK3576 MM IR E S5 T .

/A

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

port {
panel in edp: endpoint {
remote-endpoint = <&dpO_ out panel>;
}i
}i

i

&dp {
force-hpd;
status = "okay";
}i
&dp0 {
status = "okay";
ports {

port@l {
reg = <1>;

dp0 out panel: endpoint {
remote-endpoint = <&panel in edp>;

}i

&dp0_in vp2 {
status = "okay";

}i

&usbdp phy {
rockchip,dp-lane-mux = <0 1 2 3>;
status = "okay";

bi

FARBE S, force-hpd AT DP #1 HPD HJ@ e, SMAE BRI AR o SRo Il B C B A1 R4
(¥ DP RoRilER A 5%, FrEL MST [ 6 7 B U AR ) Som i 19 s

X SCRE MST 1I°F 5, HATHz panel B R B8 TAETE SST BT, B LA < % K ge i H Steam-0, X v
dp0 5 5.



FIRMIECEH, dp0 17 AU force-hpd IR TERCE )G, IXBNERIN eDP panel #2440 TIEHRPRE, &4
JEEEA R DA, AR BRI 5E2 154 HPD 5 H, HPD $imAl AUX i M2 & A I 7 EREmAE R
BNCHE force-hpd JEME, . W panel 3K AUX (115 i) 0 Z0(E HPD $ifm 2 f5, #tASBERC & force-hpd JE M,
N T g I HPD Ay i 2 BT VT 1) AUX, 80 AUX Ui R e 2 7 2 AC & HPD 51|, &
% 1.2.1 DP Legacy Mode HJ HPD FiiC & .

panel-timing ¢ B 4 FT S FF timing, 415 eDP panel % EDID, 5(# EDID 3|1 timing AN #E, i E
Bi & panel-timing 15 &1, HMWTUUAHECE, HEiEH@EIE 1 EDID 3REL.

BT L PR AT SRR LA (4 AR A B T AT R

2.3 DP FH#l logo

BLE H AL logo fi, WIRTFEFHLATHLIEN DP Bon3y, BVAITE U-Boot MBSt FF 4G R logo, &M, HAEE
FRN RGN EA REE BN A R EIHE . W0 DP JFHL logo SCHFIIECE W1 F -

&route dpO {
status = "okay";

connect = <&vp2 out dp0>;

FEREERE, XHEK connect EALE DP 7E U-Boot B Et48 € VOP Port2, AT LA dtsi 4 L & 2 /0¥ DP
4R 52 VOP Port2:

&dp0_in vp2 {
status = "okay";
}i
Note:

1 HETA SR Type-C £ 11 DP F#L logo;
2 5 F 3 HE MST [9°F 4, JFHL LOGO RS FFE SST Hi T for.

2.4 DP connector-split mode

DP connector-split mode W fr7r, —WREGHE V5 B WSy, 5l DPO/DP1 £ & Hi4s Wos
&, BT DPOfEANLE SR, DP1AENAFRF.

FLEWT:
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&dp0 {
split-mode;

status = "okay";

&dp0_in vp2 {

status = "okay";
bi
&dpl {

status = "okay";

TEAE N BRE) DP 5 SN split-mode J@ME, FE405E B ) Video Port, fEWI LFIECE +, EP DPO
EREEIDBE, DPIAENA B . 1E Split Mode #3K ~, B> DP 4/E—> connector, A DPO il DP1 [A]
BFERERT, XA connector A4 THEERE, Ao iRER, REF— DP £ 04T HHRE,
connector BIALTFWiFIRAS, Aot Bax. EZEUT, Wi DP 3 D% H FI8 e — R, @i
P —FER R 2

AP ZET, Hid modetest B # cat dri ] state 5 fi( cat /sys/kernel/debug/dri/0/state), H&
% 31—~ DP connector

IR ELAE split mode I {7x U-boot logo, Ll DPO 1EZ -5, FHEBMKISHEEL T :

&route dpO {
split-mode;
status = "okay";

connect = <&vp2 out dp0>;

&route dpl {

status = "disabled";

Note: RK3576 A5 — AN LA L FFIX Rl 5 M connector-split mode,  J&4E4h 78 RK3576 S5 split-mode
hfie, WA RK3576 L1 split-mode ZHAET 3K, 1%L % Rockchip.

2.5 HDR

HDR IhREERIATE SST #ix F 32 #r, WAATFERE, MST A HDR IhEe 8 A7k

2.6 HDCP

DP 4kZ)JE T DRM HEALSEI HDCP Zheg, F /4 HDCP )6E 7 ZAE userspace i ] DRM {4 152
W

HDCP1.3 DP KB ERIASCRE, LREALE, HDCP Key HIlesk S %
{Rockchip RK3588 Developer Guide HDCP_CN) .

HDCP2.2 A .t ¥ HDCP2 ¥t #8454 HDCP [FAIE, i HDCP2 5t %8 55 B & dts.

7E RK3588 -, DP0/DP1 1 HDCPO #Hi%, W E:
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Port0 DPO

HDCPO

Portl DP1

{fife DP HDCP2.2 ThAg, 75 EFREUN N .

&hdcp0 {
status = "okay";

i

7E RK3576 -, DP 1 HDCP1 #8i%, T FE:

HDCP1| PortD DP

{fife DP HDCP2.2 Thfg, 5 EFREUN Ry A

&hdcpl |
status = "okay";

}i

ffi ] HDCP2.2 B T UkShC B 4, I8 T H6E userspace ] HDCP2.2 FfI N FHFE - & 2E il HDCP % 1] 2% ) []
f, Z2% (Rockchip RK3588 Developer Guide HDCP _CN) .

3. % F DEBUG K&

3.1 &%& connector RS

£ /sys/class/drm H 3% N 0] LLE BIIREIEM A% card, fEU1T R BRI AILE, card0-DP-1 Al card0-DP-
2 /& DP Rk

rk3588 s:/ # ls /sys/class/drm/
card0 card0-DP-2 card0-HDMI-A-1 card0-Writeback-1 renderD128 version
card0-DP-1 card0-DSI-1 cardO-HDMI-A-2 cardl renderD129

A card0-DP-1 A, HERXRTHWMTHRE:


af://n375
af://n376

rk3588 s:/ # 1ls /sys/class/drm/card0-DP-1/

device dpms edid enabled modes power status subsystem uevent
enable B EERERAS:

rk3588 s:/ # cat /sys/class/drm/card0-DP-1/enabled
disabled

status B A IEFRTE:

rk3588 s:/ # cat /sys/class/drm/card0-DP-1/status

disconnected
modes W& CHFII I HER B3R

rk3588 s:/ # cat /sys/class/drm/card0-DP-1/modes
1440x900
1280x1024
1280x1024
1280x960
1152x864
1024x768
1024x768
832x624
800x600
800x600
640x480
640x480
720x400

edid ¥ %) EDID, i@ i3 i F iy 1R 7E:

rk3588 s:/ # cat /sys/class/drm/card0-DP-1/edid > /data/edid.bin

3.2 miklM{F EE/ZE A DP

#imIZEH] DP

rk3588 s:/ # echo off > /sys/class/drm/card0-DP-1/status
#aRfilfiiEe DP

rk3588 s:/ # echo on > /sys/class/drm/card0-DP-1/status
L TG HAAS

rk3588 s:/ # echo detect > /sys/class/drm/card0-DP-1/status

3.3DPCP L5

DPCP j@id AUX _CH 5, 57 s seiife

/drivers/gpu/drm/drm dp aux_dev.c
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{FERBLIIRERT, SCHAM R R FRET R B O Al E
CONFIG_DRM DP AUX CHARDEV=y
528 DPCD U1 R :

#if JEMEN aux WAL, HEMMAS b BEOR, 26 /dev/drm dp aux0 Hl /dev/drm dp auxl
#skip {ENACIGH DPCD ZA7#sHuiE

#count (H AT DPCD AP MEE

dd if=/dev/drm dp aux0 bs=1 skip=$((0x00200)) count=2 status=none | od -txl
#UNFONERENE Y 000200 FFAAIY 2 A DPCD A A7 I A2

rk3588 s:/ # dd if=/dev/drm dp auxl bs=1 skip=$((0x00200)) count=2 status=none |
od -tx1l

0000000 01 0O

0000002

5 N\ DPCD % f{£#e:

#echo JENEHANME, WTHNHESAMA 16 HEHIFME, 7258 0x0a, 0x80

#of JGIMN aux Trl, M¥EMMA pp #HOK, 26 /dev/drm dp aux0 Fl /dev/drm dp auxl
#seek JENAUEMN DPCD FFAFas il

#count [HAZES AN DPCD A FasiifiE

FIIT R 0x0a A 0x80 PIMEEA 0x100 HEIGHIPIS DPCD AfFdsit

echo -e -n "\x0a\x80" | dd of=/dev/drm dp aux0 bs=1 seek=5((0x100)) count=2

status=none

3.4 Type-C #: [ Debug

Type-C #z 11 HPD &l 73 1 PD O 1 58 il X &0 A2 3 22 i TCPM IIHEZE 58/, TCPM £&
DAL 4) log AT LAF BAF 77 IR E :

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

total O

1970-01-01 00:00 devices
1970-01-01 00:00 £c000000.usb
1970-01-01 00:00 £c400000.usb
1970-01-01 00:00 fusb302-2-0022
1970-01-01 00:00 ohci
1970-01-01 00:00 tcpm-2-0022
1970-01-01 00:00 usbmon
2021-01-01 12:00 uvcvideo
1970-01-01 00:00 xhci

SEospooRe= root root

drwxr-xr-x 18 root root
drwxr-xr-x root root
T SIS root root
drwxr-xr-x root root
SRS EooRo= root root
drwxr-xr-x root root

drwxr-xr-x root root

w NN R PN o
O O O O O O O o o

drwxr-xr-x root root

£ /sys/kernel/debug/usb/ H3H, 7 LAE F) fusb302-2-0022 F1 tcpm-2-0022, H:rr fusb302-2-0022 Jy PD
BT, tepm-2-0022 24 TCPM HEZEH7T 4%,  FREL TCPM HEZLM) log An 2 Wl R

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

Note: tepm-2-0022, H1[E] ] 2 4y SR i2¢ MLk, T 0022 A PD &5 F RS i2c Huhilk
FRECPD S8 (1) log 4 R«
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cat /sys/kernel/debug/usb/fusb302-2-0022

Note: fusb302-2-0022, HH A 2 N SR A i2¢ 2k, fia B9 0022 Y PD i SF M AT i2c ik, FIRAY f5xF
B fusb302 30, AR A FRA—FE.

B 1 log 4k, 7 Type-C ¥ 5 T b m] DR Ab ) — 265 2, Type-C 19 i B2 U1 F -

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

port0 7 SoC X it ff] Type-C $171, portO-partner /R iHid Type-C & #2545 i 2% i 174 5 H 3¢

Type-C R IE XI5 B -

cat /sys/class/typec/port0O/orientation

reverse

portO-partner A REH £~ Bk, XT DP Alt Mode X[ H 3%, HXTRIR) HF52H displayport T H
3%, JF H svid HI{EY 0xff01,

1ls -1 /sys/class/typec/portO-partner/portO-partner.0/

total 0
-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
lrwxrwxrwx 1 root root 0 2022-04-14 14:50 driver ->
S oo /o /o] /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
lrwxrwxrwx 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
lrwxrwxrwx 1 root root 0 2022-04-14 14:50 subsystem ->
oo o /e /. /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
ff01

FREL 24 ) pin assignment 15 & :

cat /sys/class/typec/portO-partner/portO-partner.0/displayport/pin_ assignment
C [D]
FYFNEERNRSE X ¢ assignment Ml D assignment, HAIEERZ D assignment

Note: PA_LH#id ()72 FHTCPMAHEZE () PD o5 i AH OAE B3REL, B ECAEH Y PD & F AN 22T TCPM
HEZE, 5 [E PD & F vendor A IS B o



3.5 8 F DP %

RK3588 DP tH55 %1728 :

#dp0 =25

cat /sys/kernel/debug/regmap/fde50000.dp/registers
#usbdp phy0

cmn_reg0000 - cmn reg015D:

io -4 -r -1 1400 0xfed88000

trsv _reg0200 - trsv reg03C3:

io -4 -r -1 1808 0xfed88800

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 G

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

cmn_reg0000 - cmn reg015D:

io -4 -r -1 1400 0xfed98000

trsv_reg0200 - trsv_reg03C3:

io -4 -r -1 1808 0xfed98800

trsv _reg0400 - trsv reg0435:

io -4 -r -1 212 0xfed99000

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 %27 /7 4%:

#dp 2

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 reg07C3:
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@0x0000000026036000/registers

Note: 5 #AEE4E DP /s IR Bsm, A 68 dump phy 77 {745 .
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3.6 BF VOP IRZE

WL AR B A ) VOP HPIRES
cat /sys/kernel/debug/dri/0/summary

FRELF) VOP ARZS I T K.

Video Portx: 7~ 471 Video Port [FHRAS

Connector: Video Port >4 Fij i 42 1 i 2 11
Display mode: Video Port 4 aij i H i
Clusterx-winx(Esmartx-winx): &Z{5 &

1E Kernel 6.1 & VL FRRA, SREUPEEWT:

root@linaro-alip:/# cat /sys/kernel/debug/dri/0/summary
Video Port0O: 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
clk[74250] real clk[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmart0-win0O: ACTIVE
win id: O
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: 0 rotate 90: 0 rotate 270: O
csc: y2r[0] r2y[0] csc mode[0]
zpos: 0
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
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bus format[100a]: RGB888 1X24
overlay mode[0] output mode[f] SDR[O] color-encoding[BT.709] color-
range [Limited]
Display mode: 1280x720p60
clk[74250] real clk[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmartl-win0O: ACTIVE
win id: 1
format: XR24 little-endian (0x34325258) pixel blend mode[0]
glb_alpha[Oxff]
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[0]
zpos: 1
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1280 x 720]
buf[0]: addr: 0x00000000001el000 pitch: 5120 offset: O
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
clk([74250] real clk[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmart2-win0O: 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: 0 rotate 90: 0 rotate 270: O
csc: y2r[0] r2y[0] csc mode[0]
zZpos: 2
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1280 x 720]
buf[0]: addr: 0x00000000015e2000 pitch: 5120 offset: O

A LAEF|, Summary % | Encoder 15 5.

£ RK3576 F, M T 14 SST #zL F K Encoder A1 3 > MST #5 F#J Encoder, H.H' 3 4~ MST
Encoder 1 DP 3 % {1 B /R B 6 B o R F

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

24 Encoder & MST Encoder I, %7~ DP LYEFE MST #z0F, R DP Connector X7 [Y) Encoder N
TMDS-xxx , %7~ DP TAELE SST AR, Z8Ian R

root@linaro-alip:/# cat /sys/kernel/debug/dri/0/summary
Video Port0O: ACTIVE
Connector:DP-1 Encoder: TMDS-184
bus format[1018]: RGB101010 1X30



overlay mode[0] output mode[f] SDR[0] color-encoding[BT.709]
range [Limited]
Display mode: 1280x720p60
clk[74250] real clk[74250] type[0] flag[5]
H: 1280 1390 1430 1650
V: 720 725 730 750
Esmart0-win0O: ACTIVE
win id: 0
format: XR24 little-endian (0x34325258) pixel blend mode[0]
glb alpha[Oxff]
color: SDR[0] color-encoding[BT.601] color-range[Limited]
rotate: xmirror: O ymirror: 0 rotate 90: 0 rotate 270: O
csc: y2r[0] r2y[0] csc mode[0]
zpos: 0
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1280 x 720]
buf[0]: addr: 0x000000000090£f000 pitch: 5120 offset: 0
Video Portl: DISABLED
Video Port2: DISABLED

3.7 BE RN B

SREUEEA B BT <

cat /sys/kernel/debug/clk/clk summary
FH dp aux 16M clk:

cat /sys/kernel/debug/clk/clk summary | grep -e "clk auxlém "
FRHL vop delk:

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

3.8 A% DRM log %%

DRM A U1 HFT ENEEGE S, ATUMRGE TR 2L, ShaSHI4TITFR BiFY log 4TEN:

enum drm debug category {
/**
* @DRM UT CORE: Used in the generic drm code: drm ioctl.c,

* drm_memory.c,

color-

drm mm.

*/
DRM UT_ CORE = 0x01,
/**
* @DRM UT DRIVER: Used in the vendor specific part of the driver:
* radeon, ... macro.
*/
DRM UT DRIVER = 0x02,
/**

* @DRM UT KMS: Used in the modesetting code.

Cy

i915,
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*/

DRM_UT_KMS = 0x04,
/**
* @DRM UT PRIME: Used in the prime code.
*/
DRM UT PRIME = 0x08,
/**
* @DRM UT ATOMIC: Used in the atomic code.
*/
DRM_UT_ ATOMIC = 0x10,
/**
* @DRM UT VBL: Used for verbose debug message in the vblank code.
=/
DRM UT VBL = 0x20,
/**
* @DRM UT STATE: Used for verbose atomic state debugging.
*/
DRM UT STATE = 0x40,
/**
* @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,

}i

DP M HEE i) @i, commit 55 (117 &, BT thi 2 1237 JF ATOMIC, 1R
echo 0x10 > /sys/module/drm/parameters/debug

R EFTEI DPCD WIS log,  HIAMI N A4

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

3.9 &F DP MST {2 &

SCFEEMST Zhegf) DP #:1, ERIAERSVEM—A SST Connector, XM [¥) debugfs #5152 [ € ). MST
Connector W& 7EFRHR T 2% B ZhAS M AR SS . R A E DP MST 15 B 11 £U7E DP 2 FEM
SST Connector [1] debugfs B2 T . % RK3576 fn2 U T :

root@linaro-alip:/# cat /sys/kernel/debug/dri/0/DP-1/dp mst info
mstb - [000000003al17£c25]: 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 - [0000000090afd0£f3]: num ports: 3
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port 1 - [00000000072aa867] (output - NONE): ddps: 0, ldps: O,
sdp: 0/0, fec: false, conn: 000000005ba2b268
port 8 - [0000000046d78£33] (output - SST SINK): ddps: 1, ldps:
0, sdp: 1/2, fec: true, conn: 000000002668a7af
port 0 - [00000000a70£f650f] (input - NONE): ddps: 1, ldps: O,
sdp: 0/0, fec: false, conn: 0000000000000000
port 1 - [000000003fd2f64a] (output - SST SINK): ddps: 1, ldps: 0, sdp:
1/1, fec: false, conn: 000000005f£ff7£122
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 1 06 - 10 266 N U2702D
8 2 11 - 15 266 N DELL U2723QE
3 3 01 - 05 266 N U28E590
wU9Y DECD IMiE “WWe
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 OO0 00 0O 0O
00 00 00 00 00 0O OO OO 00 0O OO OO 0O 0O OO OO OO0 0O OO OO 00 0O 0O OO0 00 00 00
00 00 00 00 00 00O OO 00 00 0O 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

F B BRI I A
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mstb - [000000003al17fc25]: num ports: 4

port 3 - [00000000099bbb63] (output - SST SINK): ddps: 1, ldps: 0, sdp:
1/1, fec: false, conn: 00000000c74f£83b
port 2 - [00000000505d66¢cf] (output - MST BRANCHING) : ddps: 1, ldps: O,

sdp: 0/0, fec: true, conn: 00000000b57a2623

mstb - [0000000090afd0£3]: num ports: 3

port 1 - [00000000072aa867] (output - NONE): ddps: 0, ldps: O,
sdp: 0/0, fec: false, conn: 000000005ba2b268

port 8 - [0000000046d78£33] (output - SST SINK): ddps: 1, ldps:
0, sdp: 1/2, fec: true, conn: 000000002668a7af

port 0 - [00000000a70£650f] (input - NONE): ddps: 1, ldps: O,
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, ldps: 0, sdp: 0/0,

fec: false, conn: 0000000000000000

B 1.1.3 /M5, RK3576 B LAESE MST B0, FEER: MST HUB 5{ MST £75. HUB B ERA1
AN DA ML g S, WA 1A O, 34N D H MST HUB PortZ 5 :

= BN R H 135 ] AR AR AR 1 2 B B B2 11, 4% DP WG, B TR DU ) 4 5
N O0~7, FEHFANOKIGSELLE /N, — B MST HUB #2 M 0 FFih% 5 . 1 ) MST HUB, A
I 44 Port, A Port 0 &y Input Port, Port1/2/3 4 Output Port, 3£ H. Port 2 ##:—4> SST &7, FRELH)
HILEHE R T

mstb - [00000000c8269fca]: num ports: 4

port 3 - [0000000007690f7c] (output - NONE): ddps: 0, ldps: 0, sdp: 0/0,
fec: false, conn: 00000000d0584co6f

port 2 - [00000000812cc57a] (output - SST SINK): ddps: 1, ldps: 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, ldps: 0, sdp: 0/0,

fec: false, conn: 0000000000000000

TR Z MST EoR#8, — M MST E/-#8 — 1 DP B A —A~ DP %A, WK EFR:



Soc DP Port

Input Port
Branch Unit

Output Port Output Port

Internal Display

7£_E B Port0 Ay Input Port, Port 1 Jy Output port. Port8 A% /< #% P #B ] Output porte.  MST 7R #% I Fif
PHRIE Port 42 Logical Port, Port 4i*5 M 8 F| 15. 4 LR MSTE /R & A B B HAh BoR 80, SREUW 3R

E{EAp LRSS I

mstb - [0000000019£71241]: num ports: 3

port 1 - [0000000095fb1fc0] (output - NONE): ddps: 0, ldps: 0, sdp: 0/0,
fec: false, conn: 000000004d03ffa2

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

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

3.9.2 Atomic state info

DP 7£ MST #z0 R, J:hth B304 4% 0Pk Multi-Stream Transport Packet (MTP), 64 4 link symbol 41/,
—A~ MTP, iX 64 4~ link symbol, thFKA 64 4> time slots, 45 M 0 £ 63, FH time slot 0 Jy MTPH, HAih 1]
time slot A DU T4 %A s B B #ds . MTP 4 X 0 F s

0 E_SE 6 0 63

M MTP M ™
T 1023 T MIPO o MTP1 o
P P P P
H H H H

W' K payload info, port  MST % 4[] port 45,  vepi N /NEEE KIS,  slots AR RLE R IE B
FH time slot, pbn JXf B 7 5 FH )47 %8,  sink name NN SR
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| idx | port | vcpi | slots | pbn | dsc | sink name |

1 106 - 10 266 N U27U2D
2 8 2 11 - 15 266 N DELL U2723QE
3 301 - 05 266 N U28E590

3.9.3 DPCD Info

X4y NFRELF) DPCD {5 5, FEVE payload table, it3% 1 time slots [ VE4H 0 BC 1 I o

wWww DRCD TMEe W

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 OO 0O 00O OO0 OO OO 00 OO0 OO 0O 00 OO 0O 00 00 OO 0O 00 00 00 00 00
00 00 00 00 00 00 00 00 00 OO0 00 00 00 00 00

3.9.4 Connector Path Info

connecor name NF) VLMK DP connector, connecotr path A%t B [F) #4432

*** 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 FHN DP LERERERFHE

HABERGHWT log:

[ 14.857002] rockchip-vop2 £dd90000.vop: [drm:vop2 crtc atomic enable] Update
mode to 1920x1080p60, type: 10(if:200) for vp2 dclk: 148500000

[ 14.857149] rockchip-vop2 £dd90000.vop: [drm:vop2 crtc atomic enable]

dclk out2 div: 2 dclk core2 div: 2

[ 14.857868] rockchip-vop2 £dd90000.vop: [drm:vop2_crtc_atomic_enable] set
dclk vop2 to 148500000, get 148500000

[ 14.872406] dw-dp f£de50000.dp: full-training link: 2 lanes at 5400 MHz

[ 14.893269] dw-dp f£de50000.dp: clock recovery succeeded

[ 14.899797] dw-dp f£de50000.dp: channel equalization succeeded
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4.1.1 DP Link Training %I/

B L log i, UERA A E] DP 8, 3 H DP B4 I link training -4 E%, HITEEREK
SN B R R AT R A T

1. delk 43 FrAN T

ATLAE W N log WI'R, W RIY delk 4 25.175MHz, SEBRZ> 2128 20MHz, HILXFh clk 70 Be i) @,  $TEL
SEREI log FEELHERT BT log HEIE— 2D 3T

[ 268.733803] rockchip-vop2 £dd90000.vop: [drm:vop2 crtc atomic disable] Crtc
atomic disable vp2

[ 268.759178] rockchip-vop2 f£dd90000.vop: [drm:vop2 crtc atomic_enable] Update
mode to 640x480p60, type: 10(if:200) for vp2 dclk: 25175000

[ 268.759447] rockchip-vop2 f£dd90000.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 vOpll

[ 268.759715] rockchip-vop2 £dd90000.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 f£de50000.dp: channel equalization succeeded

2. RAOBLHEE

userspace R )ZE, AT cat /sys/kernel/debug/dri/0/summary ; WRFWAE B RN,
AEEEEEE, FEM userspace #fi 5t — 507 .

rk3588 s:/ # cat /sys/kernel/debug/dri/0/summary
Video Port0O: 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
clk[132000] real clk[132000] typel48] flagl[al
H: 1080 1095 1099 1129
V: 1920 1935 1937 1952

4.1.2 DP connected

R AN TR B log, S3REX DP HIEEHSIRS AT
cat /sys/class/drm/card0-DP-1/status

IR DP 42 connected IRZS, LT log = HA REIE, AR EREMNFELSTT, WHE log LR,
FTFF DRM i ATOMIC log ZZE I, #iile B 1L drm atomic commit Fi& 74z 8], T HE atomic check
PIFEA T failed.


af://n485
af://n497

4.1.3 DP disconnected

X§ T DP ARAE i, W0 HPD FC B2 & I DU BERER R 5 1R, X T Type-C #1, ZH 53X
Type-C £ &z 75 b7

4.2 Type-C BEOEERFE

X B Type-C #: N Rz 7 H 45 102 CC B BURI PD W BRRIH LS, 1263k DP [ E2IRES
cat /sys/class/drm/card0-DP-1/status

ER R F I BRI BRAS AT Z disconnected

IS tepm TR SEREC tepm 1 log:
cat /sys/kernel/debug/usb/tcpm-2-0022
IEH RN log U0 F

25.026952] AMS DISCOVER IDENTITY start

25.026967] PD TX, header: Oxl76f

25.035314] PD TX complete, status: 0

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

25.042880] Rx VDM cmd 0xff00a04l type 1 cmd 1 len 5
25.042894] AMS DISCOVER IDENTITY finished
25.042898] cc:=4

25.052343] Identity: 04e8:a020.0212

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 0xff00a042 type 1 cmd 2 len 3
25.067695] AMS DISCOVER SVIDS finished

25.067705] cc:=4

25.077097] SVID 1: Oxff01l

25.077114] SVID 2: 0x4e8

25.077129] AMS DISCOVER MODES start

25.077135] PD TX, header: Oxlb6f

25.086092] PD TX complete, status: 0

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

25.092237] Rx VDM cmd 0xff01a043 type 1 cmd 3 len 2
25.092252] AMS DISCOVER MODES finished

25.092256] cc:=4

25.101432] Alternate mode 0: SVID 0xff0l, VDO 1: 0x00000c05
25.101517] AMS DISCOVER MODES start

25.101526] PD TX, header: Oxld6f

25.109717] PD TX complete, status: 0

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] Alternate mode 1: SVID 0x04e8, VDO 1: 0x00000001
25.125676] AMS DFP_TO UFP ENTER MODE start

e e e e e e e e e e e e e e e e e e e e e N e e e T e e e e e e e e i e R e i
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25.125686]
25.134560]
25.137903]
25.137917]
25.137930]1
25.137936]
25.145828]
25.145836]
25.154942]
25.161111]
25.161125]
25.161138]
25.161142]
25.171888]
25.171911]
25.182016]
25.185550]
25.185563]
25.185577]
25.185581]
26.392673]
26.392687]

e e e e e e e e e e i e T e e e T e T e e e T e e R

PD
PD
PD
Rx

Ox1fof
status: 0
Oxladf [1]

TX, header:
TX complete,
RX, header:

VDM cmd 0xff0lal4d44 type 1 cmd 4 len 1

AMS DFP _TO UFP ENTER MODE finished

cc:=4

AMS STRUCTURED VDMS start

PD TX, header: O0x216f
PD TX complete, status: 0
PD RX, header: 0x2c4f [1]

Rx
AMS STRUCTURED_ VDMS finished
cc:=4

AMS STRUCTURED VDMS start

PD TX, header: 0x236f
PD TX complete, status: 0
PD RX, header: Oxledf [1]

Rx
AMS STRUCTURED_ VDMS finished
cc:=4

PD RX, header: 0x204f

(1]

Rx VDM cmd 0xff018106 type 0 cmd 6 len 2 //ATTENTION

Mlog B, IE# 1525244 DISCOVER IDENTITY, DISCOVER MODES.

RBA LR HRE, BIUH PD S BRI 1579

R ERARAR R B, TS PD S A 12C SR DR, a0 R AT AR R e R

SEHE tepm H log A1 PD it T log #E— 25 #T .

43 AUX_CH 3%

A A

DFP_TO UFP ENTER MODE. STATUS UPDATE. CONFIGURATION. ATTENTION=:

AUX _CH ¥, £53i%5 DPCD Al EDID HILFH, log tralGE4s Il an N 4S

[ 1368.952182]

dw-dp fde50000.dp:

WITGIERIN, AT LLITIF DRM debug log (40~ ¥ 3%

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

failed to probe DP link:

-110

I dmesg FRHX DPCP 15 117 log, 1EH ) DPCP 25 ) log W1 F, ret 24 0:

[ 6329.554538] rockchip-drm display-subsystem:
0x00000 AUX

£de50000.dp:
[ 6329.554939]
£fde50000.dp:
81

[ 6329.555383]
0x00000 AUX

£de50000.dp:

0x00000 AUX

-> (ret= 1) 12

rockchip-drm display-subsystem:
12 14 c2 81 01 01 01 81 02 02 06 00 00 00

-> (ret= 15)

rockchip-drm display-subsystem:

-> (ret= 1) 12

AUX_CH SH i, ret H MR RAME, W

[drm:drm dp_ dpcd probe]

[drm:drm dp dpcd read]

[drm:drm dp dpcd probe]

(&8

VDM cmd 0xff01al50 type 1 cmd 16 len 2 //STATUS UPDATE

VDM cmd 0xff0lal51 type 1 cmd 17 len 1 //CONFIGURATION

LA,

i ELPE
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[ 31.116976] rockchip-drm display-subsystem: [drm:drm dp dpcd probe]
£de50000.dp: 0x00000 AUX -> (ret=-110)

AUX_CH 7] Re ) 58 R A U JLs o

4.3.1 aux16m clk 1 7%

aux16m clk rate 5+%, aux16m clk rate [¥] parent clk & GPLL, ERIANRXE M GPLL 24 1188MHz, aux16m clk
IUE7NPNIER I

root@RK3588:/# cat /sys/kernel/debug/clk/clk summary | grep "auxlém"

clk_auxlém 1 1 2 0 15840000 0
0 50000

clk_auxlém 0 1 2 0 15840000 0
0 50000

TR FRELE] GPLL AN 1188MHz, Jf H aux16m clk HIEERIME, iHLR B E T H7E SDK [ HEEAl F 5t
/drivers/clk/rockchip/ HHISCAFAH T 24al, BN VOP i) DCLK parent #E4T 1 HATHCE

4.3.2 phy power on/off i 2 7 %

X — R I Type-C #2110,  USB A Type-C H:H phy 1375, W H I Type-C — 7] LLIE S T.
Y, ¥ —TiEANAREE, A RESR I usb phy A eixt, SHEBHEANN PHY KEHvIghiL, W
PLAS I log 6N USB Jfk i & 7575 $447 phy power on/off, LAK PHY FHif A 5 — & PHY & H &
FWIIEA . log ININPTLAZ LR patch .

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

index c6fc4a2aa558..6b35el2f40aa 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 0x%02x is not support\n", mode);
return O;

@@ -859,6 +860,7 Q@ 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 O;

@@ -883,6 +885,7 @@ static int rockchip dp phy power on(struct phy *phy)
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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;

+ deviinfo(udphy—>dev, "%$s\n", __func_ );
/* enable rx lfps for usb */
if (udphy->mode & UDPHY MODE USB)
grfreg write (udphy->udphygrf, &cfg->grfcfg.rx 1lfps, true);

4.3.3 DP dual mode #ZEL SH R HE

DP dual mode 3R DP M EESZ £F DP 15 54, HE 7K HDMI ) TMDS 15 5 /&4, AUX @il &k
DP AUX F1 DDC(12C)s

RK3588 DP A3 #F DP dual mode, #1542 N\ % #F DP dual mode 194525, £S5 AUX CH 7%, XFp—
HBLLE DP brifk 156 HDMI [354248, o DP brifk 154 HDMI 456385 . Wi DP #1105 HDMI

R4 HDMI BoR4s H Il AUX_CH =%, I H A4 2 S0 HDMI2.0 LR WA, wTREAE I I

R N CFE DP dual mode [FEH:LE, #RUCE#H S R HDMI 2.0 J& PA B RRA 362k
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434 ESTHRBRFE

XA i f— it BILAE Type-C ELIEM 504, DP AUX 32| USB DP/DM _EA&5 S HT-H. o Ll fgift: b
1 USB DP/DM WiF, M%) RS S IMMATHIA . RGP, —Fpoy 202k H i & B 4F Type-C,
FAB S A MAThE# . 57— P& AEH USB DP/DM & 4% .

435 B HERE

HAEREMAMIEREHGE TR, AUX Z0E 5 - G EW A, £ EAER RS K,
AUX_CH B 5B LB /& 75 2 [ DP WhlGHATBETE: A RIRRR BNy, Jeii et i M
BRI

4.4 4K 120Hz % H R B

RK3588 BRiLf) VOP ACLK #& 500M, iF#iH ) 4K 120Hz iXF & pixel clk (IECE, & BTG WS
FOH AT R R

b T ax Fha) g, 7B VOP ACLK #2753 800M:

&vop |
assigned-clocks = <&cru ACLK VOP>;
assigned-clock-rates = <800000000>;
}i

$REL VOP ACLK W1 :
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cat /sys/kernel/debug/clk/clk summary | grep "aclk vop"

45DP Wit HE

4.5.1 SST AW i+ &

FREL DP 425 lane (R 9E, AT
bandwidth_per_lane = pizel_clk * bit_per_pizel x 1.25/lane_count

HA, pit per pixel &% pixel I bit £, 1.25 & phy lane FIZmTSF #1342, 1lane count T H
(1) lane MIELER, BRI R bandwith per lane RIE35% lane 75 ZEHRHEAIH /N 5E, WIER MR
lane rate LU FEEHIH/NH BN, SRR pixel clk B display mode B4 4% DP FIIXBh 2 it i€

b8 L F 2k ol FRHO R, 75 R e e B R AN 0 FR 13 37 AT lane rate FT lane count A& 753 /& 24 AiT 75 T
TR, RTCIE L, FEE R YR E S lane rate AT F lane count A5 EELL IR RS,

B, XF— lane &N 2, &K lane rate ¥ 5.4 Gbps/lane 4 /@15, Wi 24 H 1 4K@60Hz,
pixel clock A 594MHz, RGB88S8 # =\ 1 F G i, 75 ZE 445 lane B 56 N

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

ATLLE R, UET R RIS S i 4K @60Hz, pixel clock 4 594MHz, RGB88S #& 2/ %#E, 75 5{H 1 4
lane % H (140 J 45, 34011 PHY lane (4558, ot YUV4A20 #2008, b 75 2486 PHY lane ()74

9.
4.52 MST B # % it &

MST #2 T B % 1H 55 STT B0 ML,  TH5EAE— R AERE 2% lanes £ AT fR 27 58 A5 SST #(
—FE, AN EE RS 2 BRI I R 7 ol o TR R . [ MST #5UR, MTPH ARk A T — &
(K17 T, 7 B R L AR DE ARG o

Ee 4% RK3576 SCRFHR KT E 4 lane. 8.1Gbps Kit-5:

—/~ MTP £ 64 /4 time slots, H:tF 4 —4> time slot & MTPH, [t LA%GE4% lane S FFHI B KA 56 N
bandwidth_per_lane_maz = 8.1 * 63/64 = 7.97Gbps

%t T 4096x2160@60Hz, pixel clock 4y 594MHz, RGB888 %30 W R, 454k lane (5 A %8 N
bandwidth_per_lane = 594 * 24 x 1.25/4 = 4.46Gbps

%f T 2560x1440@60Hz, pixel clock Jy 297MHz, RGB888 k& K Eorfit, 4% lane (5 I 55 N
bandwidth_per_lane = 594 x 24  1.25/4 = 2.23Gbps

X 1920x1080@60Hz, pixel clock & 148.5MHz, RGBS888 #% IRt , £4% lane (5 KA % N
bandwidth_per_lane = 594 * 24 x 1.25/4 = 1.12Gbps

XTF RK3576, 4 lane 8.1Gbps s KM 98 T, B R =B FIH I, =B850 #3000 e v in By
4096x2160@60Hz, 2560x1440@60Hz, 1920x1080@60Hz, *F lane JlFEMK) ST % /N T-4F lane i K FF
L 9 -

bandwith_per_lane_total = 4.46 + 2.23 + 1.12 = 7.81Gbps < 7.97Gbps
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X2 MST #E T, RK3576 384 H ST RE i i K fig

4.6 DP timing PR

N FAERRHE T HER, WRAFAE porch X/MUR, W HE< S DP ikt Eox, Hul DP X3 R
HBP #:/IME A 16, HSYNC WIE/MEAN 9, W KT &/IME, WahSHEXT N HBP 8{ HSYNC 1A% 357

Frf R ME .

4.7 MST #2045 F BR 1)

4.7.1 B8 77 BR il

-+ RK3576 1 DP #:1, &— B4 i KRein .

DP Stream Channel max width max height
Stream-0 4096 2160
Stream-1 2560 1440
Stream-2 1920 1080

T RK3576 1] VOP, 434 Video Port % H & KAES TN T -

Vop Video Port max width max height
Video Port 0 4096 2160
Video Port 1 2560 1600
Video Port 2 1920 1080

max pixel clock
1188MHz
300MHz

150MHz

max pixel clock
1200MHz
300MHz

150MHz

M VOP F1 DP B¥i i GE71okE, WIHAE RK3576 | 2 DP MST i =5t 5\, BRW % H SCRP I B K 40 3%
&, i Video Port0-> DP Stream-0, Video Port]->DP Steam1, Video Port2->DP Stream 2. DTS HJHC & 4

¥

&dp0 {
status = "okay";
bi

&dp0_in vpO {
status = "okay";

}i

&dp0_in vpl {
status = "disabled";

}i

&dp0_in vp2 {
status = "disabled";

i
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&dpl |
status = "okay";
bi

&dpl in vpO {
status = "disabled";

i
&dpl in vpl {
status = "okay";

i

&dpl in vp2 {

status = "disabled";
i
&dp2 {

status = "okay";

i

&dp2_in vpO {
status = "disabled";

}i

&dp2_in vpl {
status = "disabled";

)i

&dp2 _in vp2 {
status = "okay";

i

WIRAE RK3576 | ZEH DP MST i = Be A2, R A% H K 1920x1080@60Hz, &1 Video Port2-> DP
Stream-0, Video Port2->DP Steam1, Video Port2->DP Stream 2. DTS HIECE 1T :

&dp0 {
status = "okay";
bi

&dp0_in vpO {
status = "disabled";

}i
&dp0_in vpl {
status = "disabled";

i

&dp0_in vp2 {

status = "okay";
}i
&dpl |

status = "okay";

}i

&dpl in vpO {



status = "disabled";

}i
&dpl in vpl {
status = "disabled";

}i

&dpl in vp2 {

status = "okay";
bi
&dp2 {

status = "okay";

}i

&dp2 in vpO {
status = "disabled";

}i

&dp2 in vpl {
status = "disabled";

bi

&dp2 in vp2 {
status = "okay";
}i

4.7.2 SR I 8

DP MST 7£ Linux DRM HEZEF, 25149 Connector ), I H DP K Stream-0/1/2 JEMK T 3 4
Encoder, {H3 A\ —> Connector i}, NEEHHEIX—A Connector fz % H i 1] B 2343 F 2861~ Encoder.
mE—/P N EREREEE, HA 34 DP Stream #A LI R A ST uE, W E:

Possible Encoder Possible Crte
supportlst sopport st
3B40:2160@60EL: 3840:2160@ 60Hz
2360x1440@60E= 256014408 60Hz
Connector 1920:1080@608 | g, .0 1929;103
support fit support lst Connector support resolution list:
2560x14403 60E= 2560x1440@ 60Hz
1920x1080 60E= 1920x1080& 60H= i 3840x2160@60Hz
'| bzl VBB 2560x1440@60Hz
1920x1080@60H=
support list support list
lowmongee [ 1920x1080@ 60Hz e 2ot
P VOP Video Port

{HH T84~ DP Stream H1%:A™ Vop Video Port S R4 BE ) 2 7, Al BE T 30A L8 70 H 3R 7E — LU SITid g
EXERH, Eanin B EAE Video Port2-> DP Stream-2 B il % E 4 H 3840x2160@60Hz, RIS 1E F Hi

X T R IR B, 75 R 2 8] RS o R A S G B Y 0 AT IR A . B RN R
W& BRI HE AL DP Stream-2 (15 RSCRFI 23 7%
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