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1. Rockchip “F & DisplayPort f& /)

1.1 ThEekRrE

Rochchip RK3576 il RK3588 DP 4% [ I S £ it F ks

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—¥)# DP #2111, {HAE MST £ T N Re #2523 B B B Cy X s iz 1,
Stream-0, Stream-1, Stream-2 K7R). &8 KHEHEE W -

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

1.2DP 5 VOP EEX R
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RK3576 (] VOP 5 =" Video Port, —/> DP ¥ #%. 7£ MST #30F, DP #5288 HM VOP HZ 41k
3 BRE S REIE L. Stream-0/1/2 ¥ AR H Video Port0/12H B nEds . Hrp, H{T4EFE SSTHRAT
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% Stream-0
> Stream-1

Stream-2

DP

Video Portl

Video Port)
X
\x\

Video Port2 /

VOP Video Port

RK3588 [¥] VOP H U™ Video Port, B4~ DP #=#il%8, HA R Video Port 0/1/2 ] Ll Hi # DPO/1, 40K
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7 RK3588 %/ DP % O AT MST #i:, F HWNE R eI — B EonEdE Stream-0. X T IX AN
MST KP4, 2Rilk Video Port %% 3] DP 42 1/ Stream-0.

1.3 DP %

WRAE N AN E, ATELBTHANF ) DP 4t 7 : Type-C # Mt . DP drdd . Gl Hofh
PRl e et th

DP 35328 USBDP PHY DP3E[] DP {2 [ il
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- Type-C i
Type-C 3O "
pe LTh

PD R



af://n164

RK3576 £ MST #U T, L AL 3 G iRy, o LUE MST iR deilid 5 /e 5 077 sCeR e, 4
T

W e s E R Ry, HE G — G W%l LA SST Wonss, HALK 7 Z MST BIRa.
FH—MAR, AL MST HUB #4738, WF:

JEit MST HUB E#:, DP ER%30] LLE SST Eonas, WAl LLE MST Eores.

1.4 RS ER AR

U-Boot IXsh S

drivers/video/drm/dw-dp.c

drivers/phy/phy-rockchip-usbdp.c
Kernel Xz A

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

RK3576 7% DTS BLH :

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

RK3588 7% DTS BLH :

arch/arm64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
arch/armé64/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 B hn%;

i T log, W XA NS 1 5E AR

RK3576:

[1.991964] rockchip-drm display-subsystem: bound 27e40000.dp (ops
Oxfff£££c0094al1570) //DP IRBIIMETE L
RK3588:

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

[2.472319] rockchip-drm display-subsystem: bound £de60000.dp (ops
dw_dp_ component ops) //DPl IRBNINETER

2. DIREACE
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ST DP #:10, 23 MST f1 AHE MST (9°F & DTS H A M EFAEER.

AFEMST 1IF&, W0 RK3588, —~ DP il #% R SCRF— 8% DP $ i, R € XL — ports F717 s fiiid
X% DP 7] PLSZ BR R R IE BN AT, DP 4 SRR

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

ports {
#address-cells = <1>;

fsize-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";

XF 3 HF MSTHIE &, W RK3576, —A> DP #5iill #3 Z 3 FF 3 M on Bt , —A> ports 19 s VA
B2~ DP BIE M) B cidi, REEES 2T RE, REW R

dp: dp@27e40000 {

compatible = "rockchip, rk3576-dp";
dpO: dp0 {

status = "disabled";

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";
}i
}i

}i
bi
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@0 {
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>;

#size-cells = <0>;

dp2 in vp0: endpoint@0 ({
reg = <0>;
remote-endpoint = <&vp0_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";

}i

IR dp0/172 FAT AL AR DP #Ei#5 H Stream-0/1/2 1] DASHRFI B~ I8 B

XtEE DTS WRCE, 2R MST HIF & B2 7 —)Z DP #iE )+ .

2.1 fifigE DP

DP 1 USB3.0 3:H PHY, PHY lane L BRI D HIA R B A 73, Type-C #AFIE Type-C 1

.

2.1.1 DP Alt Mode(Type-C)

R4 DisplayPort Alt Mode 74, iHiL PD (Power Delivery) [FPIRZASHIANE /R 8847045, HE4T lane (1ML
SHA1 HPD {5 2L i% . @ik PD Hriltidk A DP Mode @it attention 5 4-f%3# HPD 15 SRR R 24 F

KR -
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Figure 5-2 DFP_U DisplayPort Alternate Mode Discovery and Entry
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AR FEMST 14, i1 RK3588, HCEUIR:

&dp0 {
status = "okay";
}i

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



7 ETHMECES, {H5ET DPO £, I DPO 45 2] VOP [ Video Port2, X H & —FSHEELE, Lhx
R, T DIARYE SEBR A5 sK, {48 DPO 8¢ DP1, 3F3 DPO B8 DP1 455 #3% 1) Video Port(0/1/2)
L.

Y HF MST K74, 11 RK3576, BEE N :

&dp |
status = "okay";
}i

&dp0 {
status = "okay";
}i

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

" LES], SR MST HIF G, FERE DP W& 5, ZEIFJE 1 DP Stream JHiE, DAAIZIETEZEIE M
VOP Ef) Video Port. FiAMECE ', Bl T DP $ O1) Stream-0, FE3H! Stream-0 455 F| VOP ] Video
Port2.

WEFRENE, XFMST FE, BN SST T — & Z{HH DP Steam-0, FTLL dp0 75 55 /& — i ZAE
AEf. dpl A1 dp2 MR E F 1B AT & .

PHY FCLE IR, SR MST Al ASCH MST PR L E R, 2% U1~ RK3588 usbdp phy0 [IHC & :

&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 phy0O 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 [f) SBU1 F1 SBU2 5| fifl/2 F1 DP ] AUX_CH E ), £ Type-C IE#dil, AUX CH P &EH
SBUI, AUX CH N &H] SUB2. f£ Type-C [ifiltf, AUX CH P £ SBU2, AUX CH N & SBUI.
f4E DP WX 23K, AUX_CH_P RZEME AN FHOIRA, AUX_CH N FEACE N ERRE . Type-C AJF
fRIAE AR S (EH A S 4E) AUX_CH N Al AUX _CH P B B R—A—FER), £ RK FHR L, Z@idm
A GPIO k437l #% ] SBUL Al SBU2 (1) E FHRE, B dts H11f) sbul-de-gpios 1 sbu2-de -gpios. Kit,
TEfCE PHY K, FHEME sbul-dc-gpios Fl sbu2-de-gpios (PR EIX B~ GPIO Fr) B i B2 PR T 4
iR, filan F B TYPECO_SBUI_DC #1 TYPECO SBU2 DC) , PHY IRz AR4E a0
Type-C 1E AR S 2% GPIO #ir Hi i s

oy 1 2
TYPECO_SBU1_DC R2600° MO0k R0402 5%

TYPECO_SBU1 K > C2600 1 2 _1000F |

C0201 X5R 6.3V T
C26011 || 2 100nF
TYPECO_SBU2 < »>—F5057 YER63V 1
1 2 - N
TYPEC0_SBU2_DC ) R2601 400K R0402 5% R2602, R26(3
oM oM
R0201$ R02(M
o 5% o 5%

——m e A o —— P ey

svid :
X} DP SR A2 [ 2 {E 0xff01 .

Type-C #: O FEil T Type-C 1) CC & JUA PD PrrsiRACE lane A1 HPD [FPIRZS, FrLAE R ERE PD &
Fre

&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@0 {
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>;
#size-cells = <0>;

port@0 {
reg = <0>;
usbcO orien sw: endpoint {
remote-endpoint = <&usbdp phy0 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 */

}i
}i

}i

altmode@0 TWAH, svid [EEHCE AN 0xff0l, vdo [ ERLE N O,

Note: 2432 PD 5 F 4 fusb302, hub311. fusb302 X B F)EK 5N Ay/drivers/usb/typec/tcpm/fusb302.c,
hub311 %} 37 118X 5} H/drivers/usb/typec/tcpm/tepei_husb311.c.

2.1.2 DP Legacy Mode

3k Type-C £ %t , ot DP #:11, il HAb s i, FERBEEA—, JFHAHRE
B E HPD Pin. 7ESEFR4MAC 10 51 IS %, wT A FHDP_HPD & H 5], X FhiE it IOMUX #E17 AT
B, TT M S IE Y GPIO #EAT AL
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T AR MST [°F- 4, U1 RK3588, 1§ ] DP_HPD Pin A {5 EC & 40 F

&dpl {
pinctrl-0 = <&dplm2 pins>;
pinctrl-names = "default";

status = "okay";

}i

&dpl in vp2 {
status = "okay";

}i

{58 F 338 GPIO £ HPD 3 () i i B i -

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

}i

&dpl in vp2 {
status = "okay";

}i

&pinctrl {

dp {
dpl hpd: dpl-hpd ({
rockchip,pins = <1 RK _PB5 RK FUNC GPIO &pcfg pull down>;

}i
b g

T EE MST #°F &, HLInRK3576, ffi il DP_HPD Pin 3R E U0 R

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

status = "okay";

}i

&dp0 |
status = "okay";

}i

&dp0_in vp2 {
status = "okay";

}i

A 33 GPIO 1E HPD 46 il (1) it Be B a0 -

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



status = "okay";

&dp0 {
status = "okay";
}i

&dp0_in vp2 {
status = "okay";

}i

&pinctrl {
dp {
dp hpd: dp-hpd {
rockchip,pins = <1 RK _PB5 RK FUNC GPIO &pcfg pull down>;

FIRSCHEE MST PG A SR MST P AL E ', HPD MECE )8 T84 DP # 0 E, ¥WlcEE
BEET R

DP F1 USB 3.0 3£ PHY, 4 DP 4 dE Type-C £ 115 E, Bt 245 € lane BLE %5 DP il DL KX M I
lane 75, XE WAL DTS F8E. ST DP PHY lane FIACE, 7 PARCE A% 2 lane BT EL 4 lane #&
o

PHY lane # K %3 4% 5 F1 Pin JIFIR R 0T

Pin Name SSRX1 SSTX1 SSRX2 SSTX2

Phy Lane 0 1 2 3

7F DP BC & 4 lane, dtsi Bt & @A

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

%t-T DP Bt & 2 lane, dtsi it BB T -

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

Hrh, 3|5 DP ] lane, {8 5 PHY HY lane.
JC 2 lane /2 4 lane AiC &, A5 THAS — B3 A 40 A OPTION1 8§, OPTION2 P i) — it

DPx4Lane Function USB30 HOST+DPx2Lane Function
Pin Name Type-C
Function OPTIONL OPTIONZ OPTIONL OPTIONZ2
e e e e e
TYPECU_SBU1/DP0_AUXF TYPECO_SBUL DP0_AUXP DPO_AUXP DPO_AUXP DPO_AUXP
TYPECO_SBU2/DPU_AUXN TYPECU_SBUZ DPU_AUXN DPU_AUXN DPO_AUXN DPO_AUXN
TYPECO_SSRX1P/DP0_TXOP TYPECO_SSRX1P DPO TXOP DPO TX2P TYPECO_SSRX1P DPO TXOP
TYPECU_SSRXIN/DPU_TXON TYPECU_SSRXIN DPG” TXON DPO_TX2N TYPECO_SSRXIN DPO TXON
TYPECO_SSTX1P/DP0_TXIP TYPECO_SSTX1P TYPECO_SSTX1P
- - - DPO_TX1P DPO_TX3P - DPO_TX1P
TYPECO_SSTXIN/DPO_TXIN TYPECO_SSTXIN DPGTXIN DPG"TX3N TYPECO_SSTXIN DG TR 1N
TYPECO SSRX2P/DP0_TX2P TYPECO SSRXZP DPO_TX2P DPO_TXOP DPO_TX2P TYPECO_SSRXZP
TYPECO_SSRX2N/DPU_TX2N | TYPECO_SSRX2N DPO_TX2N DPU_TXON DPO_TX2N TYPECO_SSRXZN
oy s e T | T oz | zom | mom
= - - DPU_TX3N DPO_TXIN DPO_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

%I DP 4 lane ff] OPTION1 B> 41T -



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

Hr DP lane 2y DP f#] lane {175 .

dts FIECE 41T

&usbdp phyl {

rockchip,dp-lane-mux = <0 1 2 3>;

status = "okay";
i

%I DP 4 lane ] OPTION2 B ¢ 41T -

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

Hrf DP lane 4 DP [ lane [{1F5

dts FIECE 41T

&usbdp phyl {

rockchip,dp-lane-mux = <2 3 0 1>;

status = "okay";
}i

*FT DP 2 lane [f] OPTION1 Wit Je 2.

DP lane Phy lane
0 2
1 3

DP 2 lane FJBCE U T :

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

}i

%t-F DP 2 lane [) OPTION2 Bt S R U1 T

Pin Name

SSRX1

SSTX1

SSRX2

SSTX2

Pin Name

SSRX2

SSTX2

SSRX1

SSTX1

Pin Name

SSRX?2

SSTX2



DP lane Phy lane Pin Name

0 0 SSRX1
1 1 SSTX1
DP 2 lane FIFECE U1 F -

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

status = "okay";

2.2 DP # Panel 5M %

{§ ] DP #2142 eDP Panel i}, eDP JUG A5 oL, tLin PSR, Multi-SST, ALPM. Panel FIFC & A
LS, FARHE bR fm0 - ek i AT R 2 .

W FARZH MST #J°F 4, 4 RK3588 it & :

/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>;

}i

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

&dp0 |

}i

force-hpd;

status "okay";

&dp0_in vp2 {

}i

status

llokay" ;

&dp0_out {

}i

remote-endpoint <

&usbdp phy0 {

}i

S 4 MST fISF&, 41 RK3576 XTI E S %N T .

/

{

rockchip,dp-lane-mux

status

llokayl' ;

panel-edp {
compatible = "s
backlight <&b
power-supply

prepare-delay-m
enable-delay-ms
unprepare-delay
disable-delay-m
<120

<lé

width-mm

height-mm

panel-timing {

clock-frequ
hactive = <
vactive = <

hfront-porc

hsync-len
hback-porch

vifront-porc

vsync—-len
vback-porch
hsync-activ
vsync-activ

de-active =

pixelclk-ac

}i

port {
panel in ed
remote-

}i

&panel in edp>;

<01 2 3>;

imple-panel”;
acklight>;
<&vcc3v3 lcd edp>;
<120>;

<120>;

<120>;
<120>;

s =

-ms =
s =
>

0>;

ency <200000000>;
1536>;
2048>;

h <12>;

<16>;

<48>;

h <8>;

<4>;

<8>;

@

<0>;

€]

<0>;
<0>;

tive =

<0>;

p: endpoint {

endpoint

<&dp0_out panel>;



&dp |
force-hpd;

status = "okay";

&dp0 {

status = "okay";

ports {
port@l {
reg = <1>;

dp0_out panel: endpoint ({
remote-endpoint = <&panel in edp>;
}i
}i

&dp0_in vp2 {
status = "okay";

}i

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

}i

FREE S, force-hpd ZFIAHEA DP #: 1 HPD W@, ZRAERATT AT . BoxiEg N &R
PRE) DP RoRIEHAT K, FTBL MST [0°F & & ZAE SCR AR A sl i 5715

T FF MST [°F- &, H i panel I L AE TAEAE SST £2:0F, FrlE il N GE(H A Steam-0, Xif b
dp0 T Ko

FIREIECE S, dp0 15 KUY force-hpd KB TERCE G, IXBNERIN eDP panel #i/2 40 THEEIPRE, XA
JEMEAR A, EARE BRI B & T5A HPD 5], HPD fimfl AUX Vi i) /& 13 I 5 2R A2
BEBLE force-hpd JEME, . WIH panel E3RK AUX 177 R AZIFE HPD Fim 2 J5, HLASREAC B force-hpd J&
P, B AT RE I HPD Ry 2 Bk U5 i AUX, S8 AUX Ui i) 606, S 2 75 22 & HPD 5
i1, % 1.2.1 DP Legacy Mode ] HPD {IHC & .

panel-timing Bt & 2417 2 FF 1 timing, @15 eDP panel % EDID, B3 EDID 3 timing A, &
PR E panel-timing 1755, SN AT AHBCE, BT EDID 3R

T I PR AT GRS R AR 1 B AR A s T AT

2.3 DP FF ¥l logo

BCE AL logo Ja,  AARAEITHLATHLAE A DP g, RIWILE U-Boot B BUM TG 2o logo, &N/, A
LR RGUR G A REE BIN BRI R . @I DP IFHL logo SCRFIIECE TR «
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&route dp0 {
status = "okay";

connect = <&vp2 out dp0>;

FHEVFE RN, XEN] connect JETEACE DP 7E U-Boot fir Ex 485 VOP Port2, FITLA dtsi 7 D & 2 1
DP 4§52 VOP Port2:

&dp0_in vp2 {
status = "okay";

}i
Note:

1 HAETASZ R Type-C #1011 DP F#L logo;
2 5 F 3 MST (P4, JFHL LOGO RS #:7E SST A F Bor.

2.4 DP connector-split mode

DP connector-split mode 41E F7r, —WREGHE V5 AL P SY, 57l DPO/DP1 #2 N &4 i
N, NEH DPOERNAN:BE, DPIAENL YR,

BeE AT

&dp0 {
split-mode;

status = "okay";

&dp0_in vp2 {
status = "okay";

}i

sdpl {

status = "okay";

TEAENZE BRI DP 5 NN split-mode J&1E, F45w ZHH Y Video Port, fEU1 FMACEH, HEP DPO
YEREILBE, DP1AE RN B . {E Split Mode B, P4~ DP 4/E— connector, R4 DPO 11 DP1 [A]
BRI, XA connector A TIEHOIRES, A SHFHE R, REH—/> DP #H4 T WHIRE,
connector RIALFWiFIRAS, Aot o, EiZEAT, P4 DP £ O e 72 —FEn, @A
P —FEM R a

EF P20 R, 185 modetest BY# cat dri ] state 75 5 ( cat /sys/kernel/debug/dri/0/state), W
4% F|—> DP connector.

R ELAE split mode N {27 U-boot logo, HLin DPO 1E/A5f, HESMAISHNEW T :
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&route dpO {
split-mode;
status = "okay";

connect = <&vp2 out dp0>;

&route dpl {
status = "disabled";

}

Note: RK3576 HAH — Mz O SZHX Rl 7 20K connector-split mode, & £:#h 78 RK3576 X EF 1 split-
mode IIfi, MNHA RK3576 L) split-mode DHRET 3K, iEHER Rockehip.

2.5 HDR

HDR ZhEgBRATE SST BT 3 kr, WA AFERE, MST FH HDR hEe ¥ A2 K.

2.6 HDCP

DP 47 % T DRM HEALSEI HDCP Theg, F Al HDCP DjRE 7 £ 4E userspace il DRM )4z 15
Mo

HDCP1.3 DP JXBhERINSCHF, ERACE, HDCP Key (kRS %
{Rockchip RK3588 Developer Guide HDCP_CN) .

HDCP2.2 A k¥ HDCP2 $5#i) %8 k454 HDCP [FIE, e HDCP2 #5428 55 B & dts.

7E£ RK3588 I, DP0/DP1 #1 HDCPO #Hi%, W F&:

Port0 DPO

HDCPO

Portl DP1

{fife DP HDCP2.2 ThRE, 5B H e 9 4.

&hdcp0 {

status = "okay";

fE£ RK3576 |-, DP 1 HDCP1 #Hi#, 1K FE:
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HDCP1 | PortD DP

{fifg DP HDCP2.2 ThRE, 5B HGEln F 5 4.

&hdcpl {
status = "okay";
}i

{i /] HDCP2.2 [ 7 IXBhIEC B 41, B fE userspace ) HDCP2.2 )N FFE 7 K A2 B HDCP 42 i 4% 1) [
4, 2% (Rockchip RK3588 Developer Guide HDCP_CN) .

3. % F DEBUG i

3.1 & connector RS

7t /sys/class/drm H 3% F 0] LUE BIIRBhE M 15 card, fEWTF BIRIIHZIC AL, card0-DP-1 il card0-
DP-2 /& DP R 4%

rk3588 s:/ # 1ls /sys/class/drm/
card0 card0-DP-2 card0-HDMI-A-1 card0-Writeback-1 renderD1l28 version
card0-DP-1 card0-DSI-1 card0-HDMI-A-2 cardl renderD129

DA card0-DP-1 A5, FHZX TN HWTHE:

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

device dpms edid enabled modes power status subsystem uevent

enable B F fEFEIRE:

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

status B A EFRTS

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

disconnected

modes B % SCHFIN 73 HER B

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

edid ¥ 45 i) EDID, i3 tn T fiy 215 1% :

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

3.2 il fE AE/4EH DP

#omIZEH D

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

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

R L A HRRS

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

3.3DPCP &5

DPCP @it AUX _CH 5, 577 s Seiife
/drivers/gpu/drm/drm_dp_aux_dev.c

fE LT RERT, Jef VAR B TR B AR
CONFIG_DRM DP AUX CHARDEV=y

#HL DPCD 1K :

#if JGIHN aux TR, UEMHEA pp BOKN, 26 /dev/drm dp aux0 f /dev/drm dp auxl
#skip {H WAL DPCD ZFAFdsiiiil

#count {HANZFIE) DPCD AFfF#AHIEE

dd if=/dev/drm dp aux0 bs=1 skip=$((0x00200)) count=2 status=none | od -txl
T RIS 0x00200 JFAAIK) 2 A DPCD FAFERIKIAA

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

0000000 01 00

0000002

BN\ DPCD 27 178%:
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#echo EAZEBHAKIME, WHFANFESANAD 16 #EHIKIME, 7254 0x0a, 0x80

#of JGIMN aux Tr, HEMHEA pp #HOKN, 2F /dev/drm dp aux0 Fl /dev/drm dp auxl
#seek JENIEUHH DPCD A rasHiilk

#count EHNES AN DPCD A FaslEiE

TR 0x0a A1 0x80 PIMEEA 0x100 HEIGHIPIAS DPCD FAFAHAL

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

status=none

3.4 Type-C ¥ 1 Debug

Type-C 2 1 (1) HPD #3571 PD € F 58 i, X0 AR AR 2 2 i TCPM MIHEZE5E /%, TCPM #&
WX 53 log AJ PLE LA 5 SRR

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

SEoSRooRe= root root

drwxr-xr-x 18 root root
drwxr-xr-x root root
SEooRooRe= root root
drwxr-xr-x root root
T root root
drwxr-xr-x root root

drwxr-xr-x root root

w N NP PN o
O O O O O O O o o

drwxr-xr-x root root

£ /sys/kernel/debug/usb/ H3H, ] LAE F fusb302-2-0022 F1 tepm-2-0022, H:r fusb302-2-0022 Jy PD
SR AL tepm-2-0022 2 TCPM HEZE ()5 11, RHL TCPM HEZEMY log i 211 R -

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

Note: tepm-2-0022, A 2y XF R i2¢c S 28, BJa 1T 0022 4 PD O XF R i2¢ Hibik
SREL PD #5511 log IR

cat /sys/kernel/debug/usb/fusb302-2-0022

Note: fusb302-2-0022, HH[A][K) 2 S FF R i2¢ 28, B 51 0022 Sy PD G F 6L i2¢ Hdik, FIR=5 S5
N fusb302 0 F, ANEE AT E AR —FE.

BT log #b, TE Type-C 71 & NS n] DAFRER A ) — (5 2, Type-C 7 ST :

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

port0 7~ SoC X[ Type-C #:1, port0-partner /il 1T Type-C #8155 W & i 09 45 H 3% .

Type-C HEH2 1) 1E X HI{E &

cat /sys/class/typec/port0O/orientation

reverse
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portO-partner N A[REA 24~ H3%, XIF DP Alt Mode X N[ H 3%, HXFM A HFe 24 displayport T-H
%, FFH svid BIME A 0xffO1.

ls -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 e /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 ->
Ao/ /. / .. /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 A7) pin assignment {5 5.

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

N2

#FYFNEE NS Y C assignment il D assignment, HATEERZ D assignment

Note: DL #8128 FITCPMAEZL T PD 30 F FIAH SRS BRI, AL A PD & H A &3+ TCPM
HEZE, iE[F PD & A vendor MiAMIZR{E A

3.58F DP 5%

RK3588 DP }H& 27 758

#dp0 FEH &%

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 0x£fed89000

trsv_reg0600 - trsv reg07C3:

io -4 -r -1 1808 0xfed89800

trsv_reg0800 - trsv_reg0835:

io -4 -r -1 212 0xfedB8A000

#dpl Fihil#E

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

cmn_reg0000 - cmn reg015D:
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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 0x£fed99000

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 }H5% 27 /7 8%

#dp FEH

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: 77 Z{E1EHE DP Bona8 I IEH Bosif, 4 68 dump phy ZF 748

3.6 5F VOP R&

I 4R A B R A VOP (PR
cat /sys/kernel/debug/dri/0/summary

FRELH) VOP R &
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Video Portx: &7~ 2 A7 Video Port FPRZS

Connector: Video Port >4 /i i 42 [ H 2 11
Display mode: Video Port 4 aij i H i} /7
Clusterx-winx(Esmartx-winx): F/2{5 &

f£ Kernel 6.1 J2 VAL _ERRAS, SREUKIE R 0T

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[O] 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[0]
zpos: 0
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1l280 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
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[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[0]
zpos: 1
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1280 x 720]
buf[0]: addr: 0x00000000001e1000 pitch: 5120 offset: O
Video Port2: ACTIVE
Connector:DP-6 Encoder: DP-MST 2
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] typel[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: 0 ymirror: 0 rotate 90: 0 rotate 270: 0
csc: y2r[0] r2y[0] csc mode[0]
zpos: 2
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1l280 x 720]
buf[0]: addr: 0x00000000015e2000 pitch: 5120 offset: O

W LLEF], Summary 2 T Encoder {5 B,

7E RK3576 T, VEM T 14 SST #x T Encoder A1 3 4 MST #:5, R ¥ Encoder, 37 3 > MST
Encoder 1 DP 3 %) B /n B IR N oe R0 F

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

34 Encoder 5 MST Encoder #}, 7~ DP LAE#E MST # =0T, 15 DP Connector %} W ] Encoder A4
TMDS-xxx , #7x DP LAETE SST BN, 2844 T

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] 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
EsmartO-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: 0 ymirror: 0 rotate 90: 0 rotate 270: 0
csc: y2r[0] r2y[0] csc mode[0]
zpos: 0
src: pos[0, 0] rect[1280 x 720]
dst: pos[0, 0] rect[1l280 x 720]
buf[0]: addr: 0x000000000090£f000 pitch: 5120 offset: O
Video Portl: DISABLED
Video Port2: DISABLED

3.7 BE 4 HI BN B

SREUCEEAN I B -

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

cat /sys/kernel/debug/clk/clk summary | grep -e "clk auxlém "
FREL vop dclk:

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

3.8 A% DRM log %%

DRM 7 QIR (3T EDEEZE S, FTUMRIE RG22, ShaSHIFT IR B log $TEN:

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,
/\k\k
* @DRM UT DRIVER: Used in the vendor specific part of the driver: 1915,
* radeon, ... macro.
=/
DRM UT DRIVER = 0x02,
/ * *
* @DRM UT KMS: Used in the modesetting code.
=/
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,


af://n442
af://n449

Jxx
* @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.
x/
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,
/*‘k
* @DRM UT DRMRES: Used in the drm managed resources code.
*/
DRM UT DRMRES = 0x200,

bi

DP # O HER im) @, commit 59 (1A &, H AT 2 237 F ATOMIC, Wi'F:
echo 0x10 > /sys/module/drm/parameters/debug

WIRESTED DPCD WIS log, AW Fdr4:

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

3.9 & F DP MST &

SCFEEMST IHRER) DP #21, ERIAERZVFEM—A> SST Connector, XM ¥ debugfs I & [H % 1. MST
Connector NI & PSR 4 I ZhaS R AN ES . L& E DP MST 15 B 175 RUSAE DP 2 HVE T
SST Connector [ debugfs #1% F. 41 RK3576 fr& U0 R :

root@linaro-alip:/# cat /sys/kernel/debug/dri/0/DP-1/dp mst info

mstb - [000000003al7£fc25]: num ports: 4
port 3 - [00000000099bbb63] (output - SST SINK): ddps: 1, ldps: 0, sdp:
1/1, fec: false, conn: 00000000c74f£f83b
port 2 - [00000000505d66¢cf] (output - MST BRANCHING): ddps: 1, 1ldps: 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 - [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: 000000005ff7£f122
port 0 - [00000000c8a5769d] (input - NONE): ddps: 1, ldps: 0, sdp: 0/0,

fec: false, conn: 0000000000000000
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*** 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 U27U2D
8 2 11 - 15 266 N DELL U2723QE
3 3 01 - 05 266 N U28E590

Wi DECD IMife “Www

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

*** 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

S HB I N BRI AN A o

mstb - [000000003al7fc25]: num ports: 4

port 3 - [00000000099bbb63] (output - SST SINK): ddps: 1, ldps: 0, sdp:
1/1, fec: false, conn: 00000000c74f£f83b

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 - [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: 000000005ff7£f122
port 0 - [00000000c8a5769d] (input - NONE): ddps: 1, ldps: 0, sdp: 0/0,
fec: false, conn: 0000000000000000

M 1.1.3 /M4, RK3576 B LAEFE MST #30F, & EH: MST HUB 8¢ MST 75, HUB BB R4
AN DEE I mS, R 1A W E, 34N H D) MST HUB Port% 5 -

BN R A S 35 ] AR AR 2 B B 11, 4% DP WG, 0B AT DU FE ) 9 5
NO0~7, FEHIANDEIG S EHGH /. —/ MST HUB #2 M 0 Fi6%% 5 . 0 BRI MST HUB, /&
A 4/ Port, H ' Port 0 2 Input Port, Port1/2/3 > Output Port, 3 H. Port 2 & —4~ SST &EoRx, FKEAY
WA E BT
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mstb - [00000000c8269fcal: num ports: 4

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

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, 1ldps: 0, sdp: 0/0,
fec: false, conn: 0000000000000000

RN MST BoRds, — M MST E/R#8 — 1 DP I AM— DP N, @ ERiR:

Soc DP Port

Input Port
Branch Unit

Output Port Output Port

Internal Display

1E " Port0 >4 Input Port, Port 1 4 Output port. Port8 A&~ %% N #H Output port.  MST E/n#s X Fh
W HBI¥ Port /& Logical Port, Port 45 A 8 | 15. 4 FiR ) MST R n &84 i 5 HoAth 7R 35 I0F, SR #1
HINERE BT

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

port 1 - [0000000095fblfc0] (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 #3UF, FEREAI SR f4% PR A Multi-Stream Transport Packet (MTP), 64 4™ link symbol 2 /%,
—/~ MTP, iX 64 / link symbol, thFKA 64 /> time slots, 45 M 0 £ 63, FHH time slot 0 y MTPH, HAth
(1) time slot 7] LA T-f& %0 &~ o @ B s . MTP 4% 0~ s .


af://n470

0 {; 63 0 63

m MTP M ™
T 1023 T MTPO o MTP1 I
P P P P
H H H H

U N FE A payload info, port A MST & 45H port "5, vepi AE/NEEEHIG S, slots A% N B R IEEE &
FHI time slot, pbn JyXt B2 7nil#E b5 7 58,  sink name NI /R 2 K.

| idx | port | vcpi

1
8
3

3.9.3 DPCD Info

1
2
3

| slots

06 - 10
11 - 15
01 - 05

| pbn | dsc
266 N
266 N
266 N

sink name

U27U2D
DELL U2723QE
U28E590

X4y NFRELK) DPCD {5 5, FEIE payload table, its% 1 time slots [ ¥E4H 2 Bl 15 4.«

*** DPCD Info ***

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

faux/mst: 00 01
mst ctrl: 07

branch oui: 90cc24 devid:

SYNAS revision: hw:

payload table: 03 03 03 03 03 03 01 01 01 01
00 00 00 OO OO 00 OO 0O 00 00 00 0O 00 00 00
00 00 00 00O 0O 00 OO 0O 00 00 OO0 00 00 00 00

3.9.4 Connector Path Info

00 84

1.0 sw: 5.5
01 02 02 02 02
00 00 00 00 OO

connecor name AZ AT M DP connector, connecotr path A% M A 4%

*** Connector path info ***

connector name |
DP-2
DP-3
DP-6
DP-5
DP-7

4. FAQ

connector path

mst:
mst:
mst:
mst:

mst:

185=1
185-2
185-3
185-2-8
185-2-1

4.1 N DP LB R ERFH

HAEEZGAHWT log:

02 00 00 00 00 00 00
00 00 00 00 00 00 00
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[ 14.857002] rockchip-vop2 £ddS90000.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 fde50000.dp: full-training link: 2 lanes at 5400 MHz

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

[ 14.899797] dw-dp £de50000.dp: channel equalization succeeded

4.1.1 DP Link Training %3}

HEL E log B, I LA R DP ZE4%:, 3+ H DP 24 A3 link training Fe4n H K%, HITLE R
EoR R BRI RE AR

1. delk 4 AN UE

ATDLE W log WI'R, &K1 delk N 25.175MHz, SEBRr 2128 20MHz, HILXFR clk 20 Be Al #t, 3T
HUSEHEM log FEAR LR BB log HEIE—2D 23 HT .

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

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

[ 268.759447] rockchip-vop2 £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 £de50000.dp: full-training link: 4 lanes at 2700 MHz

[ 268.790059] dw-dp £de50000.dp: clock recovery succeeded

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

2. RAEEZE

userspace KOEKE, AT cat /sys/kernel/debug/dri/0/summary , WIERIREHE BT R,
BEERIEEE, 2EM userspace F -t — L4547,

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] flaglal
H: 1080 1095 1099 1129
V: 1920 1935 1937 1952

4.1.2 DP connected
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URAR HBUA/ NI SR LAY log,  S63REL DP HERCIRS AT «

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

W DP & connected RAS, o log R BH R HEME, AFFHWENRE LS, R log TRH,
$T7F DRM ] ATOMIC log %I, #iih2 75 7E drm atomic commit HI& 554 IR [F], T fE atomic check

FIFEANIRTY failed.

4.1.3 DP disconnected

XFT DP ARl i, L HPD BE B /e 75 IR DL PHERE R 5 IR, X T Type-C #2110, 275 )53

Type-C 2 &R 75 4047 -

4.2 Type-C BEOEERFE

XL Type-C #% MR AR 02 CC FrBoM PD Br BRI LA %, 5 Je3kH DP (ISR

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

R I IX BAREBRZS AT Z disconnected

IS tepm BB SEREL tepm 1 log:

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

IEH &R log 0T -

[ 25.
[ 25.
[ 25.
[ 25.
[ 25.
[ 29 o
[ 25.
[ 25.
[ 25.
[ 28 o
[ 25.
[ 25.
[ 25 o
[ 28 o
[ 25 o
[ 25.
[ 29 o
[ 25.
[ 25.
[ 25.
[ 28 o
[ 25.
[ 25.
[ 25 o
[ 25.

026952]
0269671
035314]
042866]
042880]
042894]
042898]
052343]
052364]
052372]
061314]
067667]
0676801
067695]
067705]
077097]
077114]
077129]
077135]
086092]
092224]
092237]
092252]
092256]
101432]

AMS DISCOVER IDENTITY start
PD TX, header: 0x176f
PD TX complete, status: O
PD RX, header: 0x524f [1]
Rx VDM cmd O0xff00a04l1] 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 0xff00a042 type 1 cmd 2 len 3
AMS DISCOVER SVIDS finished
cc:=4
SVID 1: 0xff01l
SVID 2: 0Ox4e8
AMS DISCOVER MODES start
PD TX, header: 0Oxlb6f
PD TX complete, status: 0
PD RX, header: 0x264f [1]
Rx VDM cmd 0xff0la043 type 1 cmd 3 len 2
AMS DISCOVER MODES finished
cc:=4
Alternate mode 0: SVID O0xff0l, VDO 1: 0x00000c05
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25.101517] AMS DISCOVER MODES start

25.101526] PD TX, header: 0Oxldo6f

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
25.125686] PD TX, header: Oxlfef

25.134560] PD TX complete, status: 0

25.137903] PD RX, header: 0Oxla4df [1]

25.137917] Rx VDM cmd 0xff0lal44 type 1 cmd 4 len 1
25.137930] AMS DFP_TO UFP ENTER MODE finished
25.137936] cc:=4

]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
25.145828] AMS STRUCTURED VDMS start
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]

25.145836] PD TX, header: 0x216f

25.154942] PD TX complete, status: 0

25.161111] PD RX, header: 0x2c4f [1]

25.161125] Rx VDM cmd 0xff01al50 type 1 cmd 16 len 2 //STATUS UPDATE
25.161138] AMS STRUCTURED VDMS finished

25.161142] cc:=4

25.171888] AMS STRUCTURED VDMS start

25.171911] PD TX, header: 0x236f

25.182016] PD TX complete, status: 0

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

25.185563] Rx VDM cmd 0xff0lal51 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

M log &, IEH 584 # DISCOVER IDENTITY, DISCOVER MODES.
DFP_TO UFP_ENTER MODE. STATUS UPDATE. CONFIGURATION. ATTENTIONZ%:#r4 132 H.,
WREE LM ERAE, U PD AR B HIL T 75 .

R FR IR B, v AR E PD S A 12C SR — BRGNS v ) @, R
SEEE tepm Y log A1 PD it A 1 log i#E— 250 #r .

43 AUX_CH R¥

AUX_CH I, £5%i%s DPCD Al EDID HILSFH, log HalRE4 LN R4S
[ 1368.952182] dw-dp £de50000.dp: failed to probe DP link: -110
WIERIA, 7T LT H DRM debug log HIU0 T H-5%

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

3T dmesg FRHL DPCP 15 log, 1E% 1) DPCP 5 1 log WI'F, ret 4 0:
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[ 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]
£de50000.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]
£de50000.dp: 0x00000 AUX -> (ret= 1) 12

AUX_CH R0, ret H AR HRAME, WF:

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

AUX_CH A Ref) 58 B A a0 R JLA o

4.3.1 aux16m clk 15 7%

aux16m clk rate 5%, aux16m clk rate [{] parent clk /& GPLL, BRiAi% B ) GPLL A 1188MHz, aux16m clk
IUE7SINER/ I

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

clk auxlém 1 1 2 0 15840000 0
0 50000

clk auxlem 0 1 2 0 15840000 0
0 50000

W SRIREE] GPLL A4 1188MHz, I H. aux16m clk tHIRERINE, ok & & 56 75 SDK [ &a Xt
/drivers/clk/rockchip/ H I SCAHE T 245, BLXF VOP [#) DCLK parent 47 1 H BT AL E .

4.3.2 phy power on/off RERE

XS — M LA Type-C #2111,  USB l Type-C 3:H phy (375, Wik HEL Type-C — i AT LLIES T
1, el —miE NS, A Redk I usb phy %A eixt, SECE AR PHY KREFVIGENL, W
PLZS I log S6Hfiil USB itk i & 7575 $447 phy power on/off, LAK PHY L #ifi A\ B —f /& PHY &%
EHAILGEW . log ININAILAZ 0T 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-usbdp.c

@@ -823,6 +823,7 Q@ 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;
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@@ -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 O;
@@ -883,6 +885,7 Q@ static int rockchip dp phy power on(struct phy *phy)
struct rockchip udphy *udphy = phy get drvdata (phy);

int ret, dp lanes;

+ dev_info (udphy->dev, "$s\n",  func_ );

mutex lock (&udphy->mutex) ;

dp lanes = udphy dplane get (udphy) ;
@@ -914,6 +917,7 @@ static int rockchip dp phy power off (struct phy *phy)
struct rockchip udphy *udphy = phy get drvdata (phy);

int ret;

+ dev_info (udphy->dev, "$s\n",  func );
mutex lock (&udphy->mutex) ;
ret = udphy dplane enable (udphy, 0);
if (ret)
@@ -1028,6 +1032,7 @@ static int rockchip u3phy init (struct phy *phy)
struct rockchip udphy *udphy = phy get drvdata (phy):;
int ret = 0;
+ dev_info (udphy->dev, "$s\n", _ func_);
mutex lock (&udphy->mutex) ;
/* DP only or high-speed, disable U3 port */
if (! (udphy->mode & UDPHY MODE USB) || udphy->hs) {
@@ -1047,6 +1052,7 @@ static int rockchip u3phy exit (struct phy *phy)
struct rockchip udphy *udphy = phy get drvdata (phy);

int ret = 0;

+ dev_info (udphy->dev, "%$s\n", _ func_ );
mutex lock (&udphy->mutex) ;
/* DP only or high-speed */
if (! (udphy->mode & UDPHY MODE USB) || udphy->hs)
@@ -1363,6 +1369,7 @@ static int rk3588 udphy init (struct rockchip udphy *udphy)
const struct rockchip udphy cfg *cfg = udphy->cfgs;

int ret;

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

4.3.3 DP dual mode %L SH R

DP dual mode 3K DP [ RESCHE DP {5 5%, HES R HDMI (1) TMDS {5 54&%i, AUX i 23R
DP AUX F1 DDC(12C)s
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RK3588 DP A~ #f DP dual mode, #1154 A\ S DP dual mode 12645, 253 AUX CH =¥, Xf—
e HHBLTE DP bRk 15 HDMI (%6 4%4%, 5 DP Ak 1 HDMI 164048 . an S DP ik D HDMI
(14 4% HDMI oRds HI AUX_CH 54, I HiLH48 2 30 FE HDMI2.0 DL R B ieAs, mT aefdi
(6226 S 5 DP dual mode FRIEGHEZL, @IE S FF HDMI 2.0 J¢ DL ERRA 164248

434 ESTHRBRE

XA ) 5 — i L BLAE Type-C ELIEM 54, DP AUX 2% USB DP/DM _E15 S 1 THt. L@t fififf: b
{8 USB DP/DM Wi I, W% i) 0 75 2 BEAT BN o MR i) 3, — by 2 a4 o R B 41 Type-C
, SAE 5 A T B . o — Mg AN USB DP/DM A& 4 d .

435 R E

B EIAMEIFEEN R SRR, AUX Z0E SR 5 IEW &M, 25 ER RS 2K,
AUX_CH B4 B2 5 2 DP WhBGHEATBETE WRIERDR BN, e et P i S0
B IEH

4.4 4K 120Hz % B B

RK3588 ERiL ) VOP ACLK #2& 500M, X4 i) 4K 120Hz iXF 5 pixel clk (IFCE, 2 T AE i @t
SECHIL R )RR

SF X Rh ), 7 VOP ACLK #2551 800M:
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&vop |
assigned-clocks = <&cru ACLK VOP>;
assigned-clock-rates = <800000000>;
}i

$REL VOP ACLK 41K :

cat /sys/kernel/debug/clk/clk summary | grep "aclk vop"

4.5DP Wit HE

4.5.1 SST AW % it H

SR DP £ 5% lane SCRPAAF B, AU
bandwidth_per_lane = pizel_clk * bit_per_pizel * 1.25/lane_count

HAr, pit per pixel ;2% pixel ) bit £, 1.25 & phy lane iS5, 1lane count &H[
FHHT lane B3R, RARITHES K pandwith per lane B35k lane & EHEAEIIR/NIT L, WIS 4T
lane rate Eb7E B K/ NHT /N, ST pixel clk Y display mode 5t 23 4% DP 1 ERSHAE 7 i JiE 45

Wof T F G FR 2R B R 30 ), 7% LA e L B 2R AN I 3 S FR I lane rate A1 lane count #2759 &2 24 11 11 7
TEENR, R E, FEF T 5 lane rate A5 F lane count K2 AR B 1S .

filtn, *FF—A lane &N 2, &AM lane rate ¥ 5.4 Gbps/lane [FI#h S, W Z ¥ 4K@60Hz,
pixel clock &y 594MHz, RGB888 1% U MG B i, 75 ZE 45 2% lane ) %6 9

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

ALLE R, YET AR RIS A SR AK@60Hz, pixel clock S 594MHz, RGB888 4% 2 ¥ids, 75 B4 i
4 lane fth ¥A RS,  HEHN PHY lane BT %8, Bt YUVA20 4% R, 1800 FZAEH PHY lane ()

9,
452 MST R IFEi+HE

MST R [ 58 TH 55 STT BLaUR REL, T — BRAE RS lanes b T 5 271 98 2 3015 SST #
A HE, AT ERE 2 B 2 15 2l A 9 R . RIS MST #:0F, MTPH skt 5 7
—RE M TE, T X ML TE B .

L Gn4% RK3576 SCRFIF B K71 98 4 lanes 8.1Gbps it 5

—ANMTP A 64 4 time slots, 7175 — time slot y MTPH, fiff LA%E4% lane S 45 A5 KA1 55 4 -
bandwidth_per_lane_maz = 8.1 * 63/64 = 7.97Gbps

T 4096x2160@60Hz, pixel clock A 594MHz, RGBS888 # [ B nfith, 4% lane 5 FH 1) 58 K
bandwidth_per_lane = 594 * 24  1.25/4 = 4.46Gbps

Xt 2560x1440@60Hz, pixel clock Ay 297MHz, RGBS888 #% UK E R, 4% lane (5 FH KU %N
bandwidth_per_lane = 594 * 24 x 1.25/4 = 2.23Gbps

Xt 1920x1080@60Hz, pixel clock A 148.5MHz, RGBS888 ¥ Wontiith, A4 lane 5 FH 75 % A
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bandwidth_per_lane = 594 * 24 x 1.25/4 = 1.12Gbps

X} RK3576, 4 lane 8.1Gbps f I 9 T, 5K = 2% [F T HH IS, = 8% 70 FR e oy it n B
4096x2160@60Hz, 2560x1440@60Hz, 1920x1080@60Hz, &F lane JHFEM AL 55 /N T4 lane i K HF
R 0 -

bandwith_per_lane_total = 4.46 + 2.23 4+ 1.12 = 7.81Gbps < 7.97Gbps

X MST B R, RK3576 3885 HY S Fr B R AE 77

4.6 DP timing [} %1

X FAEVRHE R, INRAELE porch AR5, WEESSE DP Ltk B, Hul DP Wah &R
HBP &/ME N 16, HSYNC WE/MEN 9, WK T &/AME, WX M HBP 8% HSYNC &% 2
I e/ IME

4.7 MST # 2{5 FH BR 1)

4.7.1 fg 77 R 1

XFF RK3576 § DP #:1, S—EiH s K1

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

ST RK3576 (] VOP, £:4™ Video Port (1% 5 K AE 1T -

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 1 DP [t G871k G, WIHRAE RK3576 I ZEH] DP MST i = b 52, REMH SR B ko)
#EE, @Y Video Port0-> DP Stream-0, Video Port]->DP Steam1, Video Port2->DP Stream 2. DTS HJHC &
R,

&dp0 |
status = "okay";
}i

&dp0_in vpO {
status = "okay";
}i
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&dp0_in vpl {
status = "disabled";
bi

&dp0_in vp2 {

status = "disabled";
}i
&dpl |

status = "okay";

}i

&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

WIARAE RK3576 | EH DP MST it =5f [F¥2, R gkt K 1920x1080@60Hz, 1Y Video Port2-> DP
Stream-0, Video Port2->DP Steam1, Video Port2->DP Stream 2. DTS HIECE U T :

&dp0 {
status = "okay";
}i

&dp0_in vpO {
status = "disabled";

}i

&dpO0_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";
}i
&dp2 |

status = "okay";

}i

&dp2 in vpO {
status = "disabled";

}i

&dp2 in vpl {
status = "disabled";

}i

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

4.7.2 PRI 98

DP MST 7£ Linux DRM HEZE R, J&&)Z&7F M Connector ¥), Jf H DP f Stream-0/1/2 JE:MH& T 3 4
Encoder, {H3Z A\ —> Connector I, NEEHAEIX—A Connector fz 24 Hi B 1] B 21 F 261~ Encoder.
mE—/NH=RFREMEE, RA 3 DP Stream FAZEHH DR A S 3E, T E:

Possible Encoder Possible Cric
supportlist support Bt
3840:2160@ 60 38400160 60Hz
2560x1440@60E: 2560214408 60z
Connectar 1920x1 080608z | gpnmn 19;wa05
support kst support It Connector support resolution list:
2560x1440 60K 2560x1440@ 60Hz
1920x1080@ 0B 1920x1080@ 60Hz ] 3840x2160@60Hz
'} Himarl e ECE 2560x1440@60Hz
1920x1080@60Hz
support lst: support fist
lsponges [ 1920x1080@ 60z e mnt
DP VOP Video Port

{HEH T4~ DP Stream F1%E> Vop Video Port SR AE /I 2 57, 1 AE 3 E0E L8 70 2 7E — LI sl id i
R, Eanin BEEEAE Video Port2-> DP Stream-2 ‘2ol % 4 H! 3840x2160@60Hz, BTG ik IE H H


af://n619

X T LRI O, 75 P A A 0 S o R R S B Y P R AT IR . B RN R OR
BRI PrRAE T DP Stream-2 (155 K S FEFI 5 336
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