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1. RK3588 “J-& DP fal4t

1.1 JIEFRHE

RK3588 [ DP 32§ 1.4a fRAN DP WY, &m0 R nl 152 8BK@30Hz, s PHY #ER&#%A]
PUA# 8.1Gbps/lane, BERAVRFMERIAIN N #AE

Yitie RK3588
Version 1.4a
SST Support
MST Not support
DSC Not support
Max resolution 8K@30Hz
Main-Link lanes 1/2/4 lanes
Main-Link rate 8.1/5.4/2.7/1.62 Gbps/lane
AUX_CH 1M
Color Format RGB/YUV444/YUV422/YUV420
Color Depth 8/10 bit(6bit just for RGB)
Display Split Mode Support
HDCP HDCP2.2/HDCP1.3
Type-C support DP Alternate Mode
12S Support
SPDIF Support
1.2 DP i A\

RK3588 ) VOP HPY™ Video Port, P> DP #£#ill28, HHHHE Video Port 0/1/2 7] PAfI HE| DPO/1, 41
A,
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1.3 DP i

Video Port()

Video Portl

/\

Yideo Port2

N

Video Port3

VOP

DPO

DP1

RIS AR, T ARG DP #7535 Type-C #Hfath, DP brifef i, sid Hth

PO e

DP {%ifill 2%

USBDP

PHY

DP il 25

USBDP

DPfEI]

PHY

DP % il 4%

1.4 RS %12

U-Boot IREH{HS:

USBDP

DP{E 14
s i

VGA.

HDMI %

PHY

PD 57

drivers/video/drm/dw-dp.c

Type-C1i
1

drivers/phy/phy-rockchip-ushdp.c

DPE 4
DPE 1442

i

Type-C {11
i th
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Kernel IXZ1{XH5:

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

2% DTS fitE

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

2. VIHEnt B

2.1 it DP

RK3588 DP 1 USB3.0 £/ PHY, PHY lane FECBEMRIERE ORIAREFA 7, Type-C BXHIFE Type-
C iz,

2.1.1 DP Alt Mode(Type-C)

HR4E DisplayPort Alt Mode #/¥, J&id PD (Power Delivery) FRASHIA B R85 TIES, AT lane AYMLET
1 HPD 5 EHIEE, JEIT PD WHiGHE A DP Mode Fifiid attention 54 1% HPD {5 B2 240 NE
FtRo
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Figure 5-2 DFP_U DisplayPort Alternate Mode Discovery and Entry

oFp.t UFP_U

USE Mode, USE Configuration

v

—

Stay in USB Mode
DFP_U US8
Config wait i
DisplayPort Mode. USE Configuration
Status Update -
——
- ——— Status Update ACK, Status
DisplayPor
DFP_U
o v Configure
.-—-—-—-_-_-_-_-_-
Stay in USB Artention, Status
configuration, waitfor  fe——
insemupt
DP il ZSAYBC BN T :
&dpo {
status = "okay";
}

&dp0_in_vp2 {
status = "okay";

3



£ EEMEES, (#8E7 DPo &L, Fi DPo 452 VOP Y Video Port2, XHE—FISHEHE, b
ERISAEAR, AT DURIESERRAYTE R, fHRE DPO 5% DP1, 74 DP0 5% DP1 4 7& I HAXEMY Video Port(0/1/2)
J:O

PHY ECHIIR:

&usbdp_phyo {
status = "okay";
orientation-switch;
/* DP related config */
svid = <0xffo1>;
sbul-dc-gpios = <&gpio4 RK_PA6 GPIO_ACTIVE_HIGH>;
sbu2-dc-gpios = <&gpio4 RK_PA7 GPIO_ACTIVE_HIGH>;
/* DP related config */

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

Y

/* DP related config */

usbdp_phy@_dp_altmode_mux: endpoint@l1 {
reg = <1>;
remote-endpoint = <&dp_altmode_mux>;

}

/* DP related config */

}
}

Type-C [ SBU1 11 SBU2 5|fIZ2#1 DP i) AUX_CH E IR, 1E Type-C IEHilN, AUX_CH_P 5/
SBU1, AUX_CH_N ZH SUB2, 7E Type-C {fiff, AUX_CH_P & H] SBU2, AUX_CH_N &M SBU1,
FR4E DP VM ESR, AUX_CH_P FHEECE N FHOIRE, AUX_CH_N FEECER EHIRES, Type-C AIF
A AIRAS(E AN S 3f) AUX_CH_N fil AUX_CH_P B FIFCE 2 A —FER, FTEIELH E GPIO 3
AlE SUB1 A1 SUB2 B9 L FHOIRAS, Kk, 7EBCE PHY B, FHEALE sbul-dc-gpios Fl sbu2-de-
gpios (SEFRECEIXM N GPIO HIMHMEEE S FREE A1 B R B, #ilan RERY TYPECO0_SBU1_DC F
TYPECO0_SBU2_DC) , PHY WENHRIE LAY Type-C 1IERIFIRAS L AR GPIO MY, svid X
DP K Ui 2 [FE EH 0xffol,

o 2
TYPEC0_SBU1_DC ) R2600 “00K R0402 5%

C26001 2 100nF
TYPECO_SBU1 & =200 ttlon
TYPECO_SBU2 (K H)— 26011 2_100nF |

C0201 X5R 6.3V
TYPECO_SBU2_DC
- - >/ R2601 A‘fﬁﬁ% R0402 5% R2602/ R26(3
2M 2M
R0201> RO201
5% 5%

o™

————— ~— - e



Type-C £ I FRELEIT Type-C 1Y CC A JUA PD VARG KECE lane 1 HPD HUIRE, FrlACTREALE PD &5
Fr (M AR PD IS AE fusb302, husb311):

&izc2 {
status = "okay";

usbco: fusb302@22 {
compatible = "fcs, fusb302";
reg = <0x22>;
interrupt-parent = <&gpio3>;
interrupts = <RK_PB4 IRQ_TYPE_LEVEL_LOW>;
pinctrl-names = "default";
pinctrl-0 = <&usbcO_int>;
vbus-supply = <&vbus5vO_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>;

+
}
}
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 = <0xffol1>;
vdo = <OXffffffff>;
+
3
/* DP related config */

ports {
#address-cells = <1>;



#size-cells = <0>;

port@o {
reg = <0>;
usbcO_orien_sw: endpoint {
remote-endpoint = <&usbdp_phy@_orientation_switch>;
Y
3

/* DP related config */
port@1 {
reg = <1>;
dp_altmode_mux: endpoint {
remote-endpoint = <&usbdp_phy6_dp_altmode_mux>;

3
3
/* DP related config */
3
3
3
3
2.1.2 DP Legacy Mode

iE Type-C #E O fH, JCIZ DP M, EESHMAWEES i, BEREEA—K, HHAFE
Bl & HPD Pin, fESEBREC 10 5IIRYRHEE, BT CAEADP_HPD % H 5 [, iXF& iz IoMUX #E1THD
B, 0] DU @R GPIO BT,

{#F§ DP_HPD Pin HIRHMEEC BN :

&dpl {
pinctrl-0 = <&dpim2_pins>;
pinctrl-names = "default";
status = "okay";

3

&dp1_in_vp2 {
status = "okay";

}i

{5 ¥ 38 GPIO {E HPD Rl iHgfit B 4n R :

&dp1 {
pinctrl-names = "default";
pinctrl-0 = <&dpl_hpd>;
hpd-gpios = <&gpiol RK_PB5 GPIO_ACTIVE_HIGH>;
status = "okay";

3

&dpl_in_vp2 {
status = "okay";

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

DP 1 USB 3.0 £/ PHY, 4 DP 4 i Type-C £ 0% tHE, L7 Z457E lane FCEZS DP {HHH AR 1Y

lane 5, XERSWNELE DTS HIEE, X F DP PHY lane WELE, 0] ABLE K 2 lane #£70EL 4 lane &
ﬁc

PHY lane 2 OMY)H4% S Pin BIFIR R0 :

Pin Name SSRX1 SSTX1 SSRX2 SSTX2

Phy Lane 0 1 2 3

X T DP B & 4 lane, desi Bl & EUTT:
rockchip,dp-lane-mux = <x X X X>;

XIF DP BECE 2 lane, disi BCEJEPEN T :
rockchip,dp-lane-mux = <x x>;

Hrr, 25|25 DP [ lane, {825 PHY FY lane,
41"R>4 DP 4 lane HIRCE :
&usbdp_phy1l {
rockchip,dp-lane-mux = <0 1 2 3>;

status = "okay";

3

XTI ERIECE, DP lane R SRR

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

H.H DP lane & DP H lane B 5

DP 2 lane (YR] DABCEUI T :



&usbdp_phy1l {
rockchip,dp-lane-mux = <2 3>;

status = "okay";
}
HBR LRI :
DP lane Phy lane Pin Name
0 2 SSRX2
1 3 SSTX2
2.2 DP F#l logo

FLEITHL logo J5, WRIEFFHIATHIEA DP Eonds, BIRIFE U-Boot M BUMIT4A 2R logo, #0, HAE
FRIRGFENEA REBE BN EoRRIEIR. %I DP ITHHL logo SCHFAIBCELN T :

&route_dpo {
status = "okay";
connect = <&vp2_out_dp0O>;

};

FERERE, XHEA connect JE AL E DP £ U-Boot [ X457 VOP Port2, filf A dtsi H AL E 2 7214 DP
487 VOP Port2:

&dp0O_in_vp2 {
status = "okay";

}i

Note: HRTASHF Type-C £ 189 DP FF#/1 logo!

2.3 DP connector-split mode

DP connector-split mode #EFR, —IREGHCE 2 BRAEGMERSY, FHrRliEid DPo/DP1 £ &4 TR
@8, NEW DPo fEN/EHBE, DPLIEANGH 5.
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DPO0 Output

RAW Image

DP1 Output

[iR=R/{I

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

3

&dp0O_in_vp2 {

status = "okay";
3
&dp1 {

status = "okay";
+s

TEAE 22 BRIK DP i SN split-mode JE M, FH45E B4 H Y Video Port, 7E41 LMIACE S, EI DPO
e keiht, DP1ENEH B, 7E Split Mode #:XU T, P> DP 24/E—™ connector, & DPO 1 DP1 [F]
IEFZRT, JXAN connector A FIERIRTS, A2 BER, HEH— DP #Z LTI,
connector B FWIFFIRAS, Aoftb iR, EIZEAR, WA DP 2O H N P2 —REr), ENEH
PN —FER TR R

TEHPZET, #I modetest B{# cat dri [ state 17 5.( cat /sys/kernel/debug/dri/@/state), H<
%&Z|— DP connector,

3. %/l DEBUG /%
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3.1 &F connector IRE

1E /sys/class/drm B 5% 0] DA ZIIRBIEMAYE A card, EH card0-DP-1 #1 card0-DP-2 /& DP Z/Ri%&

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

PA card0-DP-1 Afll, HEZ NEUTNAZE:

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

enable ZEEHREIRE:

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

status B & JERRIRAS:

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

modes ¥ SCHFHI TR :

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

edid &£ EDID, ##d 4 RS 114

rk3588_s:/ # cat /sys/class/drm/card0-DP-1/edid > /data/edid.bin
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3.2 sl {HEE/ A DP

#omilZE A DP

rk3588_s:/ # echo off > /sys/class/drm/card@-DP-1/status
#om il fRE DP

rk3588_s:/ # echo on > /sys/class/drm/card@-DP-1/status
#IRE B A I

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

3.3 DPCP 5

DPCP if#jd AUX_CH 5, 351 mlysiEifE
/drivers/gpu/drm/drm_dp_aux_dev.c

FEHIHEIHRERT, JCRIAHSCH g IFIETUE & AN E :
CONFIG_DRM_DP_AUX_CHARDEV=y

32 DPCD 4R :

#if JGEN aux Tisl, HEMMEAD DP IR, 2 /dev/drm_dp_aux® 1 /dev/drm_dp_auxl
#skip [HV#LIARY DPCD FFfEawtidl

#count {ENZELEXAY DPCD FHiF#siIEE

dd if=/dev/drm_dp_aux0 bs=1 skip=$((0x00200)) count=2 status=none | od -tx1
#ATRONEEGHIE 0x00200 FF4AH) 2 4> DPCD FiZamHIAA

rk3588_s:/ # dd if=/dev/drm_dp_auxl bs=1 skip=$((0x00200)) count=2 status=none |
od -tx1

0000000 01 00

0000002

5 N\ DPCD %1758

#echo ENEE ARIME, WFNAFEGAMAD 16 #HflHE, 735179 0xea, 0x80

#of JGHEN aux Tisl, HMEMMEAD DP IR, 2F /dev/drm_dp_aux® 1 /dev/drm_dp_auxl
#seek [ENIEEIARY DPCD FfFdnitiit

#count {EH NS AN DPCD ZiffdsiIEis

#HNTMEL NI ox0a 1 0x80 MMEE A 0x100 HEIAHIMD DPCD FFasilt

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

3.4 Type-C $#%11 Debug

Type-C % HIAY HPD Kl #8 7 i PD S A SEak, X ER o AUE AR 32 2 i TCPM HINEZRSERK, TCPM A
TIXHER > log w] AR BATR 75 AR :
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rk3588_s:/ # 1s -1 /sys/kernel/debug/usb/

total 0

-r--r--r-- 1 root root 0 1970-01-01 00:00 devices
drwxr-xr-x 18 root root 0 1970-01-01 00:00 fcOEOO00.usb
drwxr-xr-x 2 root root 0 1970-01-01 00:00 fc400000.usb
-r--r--r-- 1 root root 0 1970-01-01 00:00 fush302-2-0022
drwxr-xr-x 4 root root 0 1970-01-01 00:00 ohci
-r--r--r-- 1 root root 0 1970-01-01 00:00 tcpm-2-0022
drwxr-xr-x 2 root root 0 1970-01-01 00:00 usbmon
drwxr-xr-x 2 root root 0 2021-01-01 12:00 uvcvideo
drwxr-xr-x 3 root root 0 1970-01-01 00:00 xhci

£ /sys/kernel/debug/usb/ H3%H, 7] PAE F| fusb302-2-0022 Fll tepm-2-0022, HHF fusb302-2-0022 4y PD
AR AL, tcpm-2-0022 25 TCPM MEZERYTT AL,  ZREX TCPM HEZRIY log AUl I :

cat /sys/kernel/debug/usb/tcpm-2-0022
AREL PD 5 Y log 41 N (AREIRY PD B fr 1 A RRAS—FE):
cat /sys/kernel/debug/usb/fusb302-2-0022

FRT log b, fF Type-C 15 5l RIEA] DAREREMAT—LE(E R, Type-C 17 mil& 241 R

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

port0 #2718 SoC iX Ut Type-C #%1, port0-partner FKild Type-C JERZIR A G & 119 2 H 3%

Type-C ERENIERMEER:

cat /sys/class/typec/port0/orientation
reverse

portO-partner NAJRER 2D HR, XF DP Alt Mode XM H R, EHXTRKHERESH displayport T H
&, JFH svid BYEY 0xff01,

1s -1 /sys/class/typec/portO-partner/port@-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 ->

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

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

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 ->

S S S S/ /bus/typec

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

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

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



cat /sys/class/typec/port@-partner/port@-partner.0/svid
ffol

PREY B pin assignment {5 & :
cat /sys/class/typec/portO-partner/port@-partner.0/displayport/pin_assignment

C [D]
#UPNERENIZEZH C assignment 1 D assignment, HEIECERZE D assignment

3.5 &% DP H{Els

#dpo HfilEs

cat /sys/kernel/debug/regmap/fde50000.dp/registers

#dpl {ZH#S

cat /sys/kernel/debug/regmap/fde60000.dp/registers

# voO_grf

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

3.6 & F/ VOP IRE

BN ™ ESRIRT & VOP YIRS
cat /sys/kernel/debug/dri/e/summary

AREHT VOP ARSI A

Video Portx: /R A7 Video Port FIKZS

Connector: Video Port X4 §ijiZE4Z 105 HHE
Display mode: Video Port >4 gij%i i /7

Clusterx-winx(Esmartx-winx): EE{5E
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3.7 A X o b

AREEE A I Bribeg -

cat /sys/kernel/debug/clk/clk_summary
FRHY dp aux 16M clk:

cat /sys/kernel/debug/clk/clk_summary | grep -e "clk_auxliém_"
FREX vop dclk:

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

3.8 %% DRM log 52

DRM H Y1 FEFTENREE X, w] DIMRIETR 2, shASHHTITX BT log TE:

enum drm_debug_category {
/**
* @DRM_UT_CORE: Used in the generic drm code: drm_ioctl.c, drm_mm.c,
* drm_memory.c,

*/
DRM_UT_CORE = 0x01,
/* *
* @DRM_UT_DRIVER: Used in the vendor specific part of the driver: i915,
* 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,
/* *
* @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,

/**
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* @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,

3
DP HEZE AR, HajktbiZ i@l ATOMIC, @1F:

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

4. FAQ

4.1 i\ DP KSioniioRn i

HRAEBROGHUT log:

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

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

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

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

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

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

4.1.1 DP Link Training X3

HENAN | log i, BEEHEZAME] DP %42, JF H DP B4 M) link training JF4HH &%, HBIER/REL
TR B R AT RELN T -

1. delk Zr RO

A DAB W N log AR, 1E3KAY dclk 25 25.175MHz, SEBR73 2094 20MHz, HEUX R clk 2B, HTEL
SEEEIY log FEAR BEI B log BEHE—20 2T,
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[ 268.733803] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_disable] Crtc
atomic disable vp2

[ 268.759178] rockchip-vop2 fdd90000.vop: [drm:vop2_crtc_atomic_enable] Update
mode to 640x480p60, type: 10(if:200) for vp2 dclk: 25175000

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

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

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

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

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

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

2. RITECEZ

userspace AMHECEIE, 1T cat /sys/kernel/debug/dri/e/summary , HHSEIREIE B RATR,
B AEREGE, FFEM userspace Hh7#E—2 7310

rk3588_s:/ # cat /sys/kernel/debug/dri/0/summary
Video Port0: DISABLED
Video Portil: DISABLED
Video Port2: DISABLED
Video Port3: ACTIVE
Connector: DSI-1
bus_format[100a]: RGB888_1X24
overlay_mode[0] output_mode[@] color_space[0], eotf:0
Display mode: 1080x1920p60
clk[132000] real_clk[132000] type[48] flag[a]
H: 1080 1095 1099 1129
V: 1920 1935 1937 1952

4.1.2 DP connected

ANRAR A/ NS BRI log, FeiREL DP FEREIRASUI T :
cat /sys/class/drm/card@-DP-1/status

WIIR DP 2 connected IRA, Jo70# log BGH FHIRE, AFEIREMNFELDI M, WH log TR,
$T7F DRM Y ATOMIC log EKE M, WHIAZETE drm atomic commit IR 5 IR [,

4.1.3 DP disconnected

X$F DP brifE (i, #IA HPD BCER G IEM DA MFERZ S IEH, X T Type-C #H, SH/EXH
Type-C 4% S 75 74T,
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4.2 Type-C I 11 R4

X E Type-C % 1ERE R HARNZ CC [ BLA PD BIELENHENS R, B/ KRB DP IIERRIRAS
cat /sys/class/drm/card@-DP-1/status

ER: T I IX EHAREER AT /2 disconnected,

J@I tepm AYYETTT SEREX tepm FY log:
cat /sys/kernel/debug/usb/tcpm-2-0022
IEHERM log WITH

25.026952] AMS DISCOVER_IDENTITY start

25.026967] PD TX, header: 0x176f

25.035314] PD TX complete, status: 0

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

25.042880] Rx VDM cmd 0xffoea041 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 0xffo0a042 type 1 cmd 2 len 3
25.067695] AMS DISCOVER_SVIDS finished

25.067705] cc:=4

25.077097] SVID 1: oxffe1l

25.077114] SVID 2: 0x4e8

25.077129] AMS DISCOVER_MODES start

25.077135] PD TX, header: 0Ox1b6f

25.086092] PD TX complete, status: ©

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 Oxff0l, VDO 1: Ox00000c0O5
25.101517] AMS DISCOVER_MODES start

25.101526] PD TX, header: 0x1déf

25.109717] PD TX complete, status: ©

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

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

25.114956] cc:=4

25.124604] Alternate mode 1: SVID 0x04e8, VDO 1: 0x00000001
25.125676] AMS DFP_TO_UFP_ENTER_MODE start
25.125686] PD TX, header: 0x1f6f

25.134560] PD TX complete, status: 0

25.137903] PD RX, header: 0xl1a4f [1]

25.137917] Rx VDM cmd 0Oxff0lal44 type 1 cmd 4 len 1
25.137930] AMS DFP_TO_UFP_ENTER_MODE finished

L T s T e T e, T s T s Y e, T e Y e, T e, T s Y s, T e, O s T e T s O s T e Y e T e T s T s T e, O e T s Y e, O s T e T e, O e T e T s O e T s T e, T e T s Y |
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25.137936] cc:=4

25.145828] AMS STRUCTURED_VDMS start

25.145836] PD TX, header: 0x216f

25.154942] PD TX complete, status: O

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

25.161125] Rx VDM cmd 0xff0lal50 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: O

25.185550] PD RX, header: 0xle4f [1]

25.185563] Rx VDM cmd 0xffOlal51 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 © cmd 6 len 2 //ATTENTION

Lo T s T e T e T e T e T s Y e T e T s Y e T s T s Y s T s Y s T |

Mlog &, IEHMI7EEFMFESH DISCOVER_IDENTITY, DISCOVER_MODES,
DFP_TO_UFP_ENTER_MODE, STATUS UPDATE, CONFIGURATION, ATTENTIONZ%m<HIZH, 0
REE DA LR iR, BIHEH PD A EHIL T FH .

HII SR E XA E R, R A5 0 tepm 1Y log A1 PD IS 1H log HE—25 5347,
43 AUX_CH 5%

AUX_CH #HK, 258085 DPCD flit EDID HEIRH, log HHRIRES HIRUN R4S :
[ 1368.952182] dw-dp fde50000.dp: failed to probe DP link: -110

ATRERY IR RGN R
1. aux16m clk [HSH

aux16m clkfRZE KK, XAEN R B LE aux16m clk [ parent rate FNHEEFTIX BN A H B, SLFRMN
bbb, PREIERAE T :

root@RK3588:/# cat /sys/kernel/debug/clk/clk_summary | grep "auxiém"

clk_auxi6m_1 1 2 (¢} 15840000 (C]
0 50000

clk_aux16m_0 1 2 0] 15840000 0
0 50000

(= =17

2. phy power on/off JiFE

XA — R IUTE Type-C #21, USB #1 Type-C 2 phy #9375, QIR L Type-C — i n] PAIEH T
1B, #B—midAREE, BRfESE, EFEAN PHY REFHIENL, B LAGIN log JeifiiA USB
RN 2 5 A AT phy power on/off,

3.

TN DR 2 IR, AUX_CH BB ASME RIS 2 &5 20 DP MhGH TR
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4.4 4K 120Hz Hit Al &

RK3588 ERIAf VOP ACLK /2 500M, X FH#itHif) 4K 120Hz JXAiE pixel clk (B E, SHTHRERES
BT R

FFIXRhAIR, P2 VOP ACLK 1258 800M:

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

3

FREY VOP ACLK W'

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

4.5 DP i HE

FRHX DP £5% lane SCRAIVITSE, AFAAH:
bandwidth_per_lane = pizel_clk = bit_per_pizel x 1.25/lane_count

Hrh, bit_per_pixel 2% pixel B bit 1, 1.25 /2 phy lane FIZRASFEHRICE, lane_count JE2A]H
# lane FY%E, AR HELEE bandwith_per_lane BI%5:4% lane TR EIR AL R/INT S, WIS 4 R1AY
lane rate FEFRE IR/ HE/N, XS pixel clk fY display mode Bt 47 DP FYIRSNFE 73 T H,
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i L R 2R sl PR R IO, TR e e B L NP R 13 S 51 lane rate A1 lane count J& 759 & 24 AT 58
Tk, SRR E, FEE#SZRE S lane rate M F] lane count FYREAELAIIA RS,

flan, *F—4>lane #0&4 2, KM lane rate ¥ 5.4 Gbps/lane G /&Y, 1R ZEHHM 4AK@60Hz,
pixel clock A 594MHz, RGB888 % =1 [ G BT, TINS5 lane YT TE K

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

A DAER, YETHTAEIS AR R it 4K@60Hz, pixel clock 2 594MHz, RGB888 &I \HIE IR, (A 4
lane #HIFAIEYS, #9000 PHY lane (U5 %8, BREAH YUV420 #NOEHE, /D FEH PHY lane [

L= =24
Mo
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