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Introduction

DSI-2 & MIPI BXBRE A — @S A—ERS, DWC-MIPI-DSI2 2—NSCH MIPI-DSI2 #EHEX
RIRTE MY INEERE S tZdzhIEE, RILAFRE D-PHY #1 C-PHY BUMIEEEE, XHFARERAY Display Stream
Compression (DSC) #i#E{&4, RK3588 BRI DSI-2 $=HISFIR MEZAYIEER D/C-PHY, BlLARRY &
SR MIPI i,

7 Soc Design

Display RK3588

VESA DS DS1 0
DSC device D/C-PHY “ D/C-PHYO host
decoder control ler control ler

VESA DSI DSI 1
DSC device D/C—PHY “ D/C-PHY1 host
decoder control ler control ler
Display
® DSC x 2 ®DSI x 2 ® D/CPHY-TX x 2

MIPI-DSI2 Features

. MIPI® Alliance Specification for Display Serial Interface 2 (DSI-2) Version 1.1
. MIPI® Alliance Specification for Display Command Set (DCS) Version 1.4
. MIPI® Alliance Specification for D-PHY v2.0
. MIPI® Alliance Specification for C-PHY v1.1
. Four data lanes on D-PHY and three data trios on C-PHY
. Bidirectional communication and escape mode through data lane 0
. Continuous and non-continuous clock modes on D-PHY and non-continuous clock mode on
C-PHY
8. End of Transmission packet (EoTp)
9. Scrambling
10. VESA DSC 1.1/1.2a
11. Up to 4.5 Gbps per lane in D-PHY
12. Up to 2.0 Gsps per trio in C-PHY

MIPI DSI-2 Host 5 MIPI DSI Host B3]

N oo b WN =

MIPI DSI-2 BT ®JLAFEZS MIPI DSI BIRRE Y INEESN, IRIEINSZ3F MIPI C-PHY.
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DSl 1.0

DSI 1.1 yes yes yes yes no
DSl 1.2 yes yes yes yes no
DSI 1.3 yes yes yes yes no
DSI1-2 1.0 yes yes yes yes yes

MIPI DSI 3 E81%E
MIPI DPHY £33

==
=

RK3588 & MIPI DPHY ARELAEFEE MIPI DPHY ks, EHesamzm LA 4.5 Gbps.

Gbps/lane |-_I;T| RK3588
4.0 —
3.0 —
2.0 —
1.0 —
DPHY 1.0 DPHY 1.1 DPHY 1.2 DPHY 2.0
| | | |

Rz A ek

MIPI DSIEFERDEEEMH, ATLARES HSEFIRRITERE, HMRIFRIFIELHRSM. B,
ETMIPI DSHMYAYIPIEE FRINFE. (REMIAYSFLE.

EN FRsan N E

o BEHNE ® R
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o THEER
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IRENES5EER -

uboot

IRENfE

drivers/video/drm/dw_mipi_dsi2.c
drivers/video/drm/samsung_mipi_dcphy.c

IRENECE

CONFIG_DRM_ROCKCHIP_DW_MIPI_DSI2=y
CONFIG_DRM_ROCKCHIP_SAMSUNG_MIPI_DCPHY=Yy

kernel

REN(E

MIPI DSI-2 host controller:
drivers/gpu/drm/rockchip/dw-mipi-dsi2-rockchip.c

MIPI DCPHY:
drivers/phy/rockchip/phy-rockchip-samsung-dcphy.c

RENECE

CONFIG_ROCKCHIP_DW_MIPI_DSI=y
CONFIG_PHY_ROCKCHIP_SAMSUNG_DCPHY=y

SEIREW

DTS B&1Z:

arch/armé64/boot/dts/rockchip/rk3588-evb.dtsii
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/armé64/boot/dts/rockchip/rk3588-evb4-1p4.dtsi
arch/arm64/boot/dts/rockchip/rk3588s-evb.dtsii
arch/armé4/boot/dts/rockchip/rk3588s-evbl-1p4x.dtsi
arch/armé64/boot/dts/rockchip/rk3588s-evb2-1p5.dtsi
arch/armé64/boot/dts/rockchip/rk3588s-evb4-Tp4x.dtsii

dts Ec BRI RIRAA:

rk3588-evbl: dsiO->dphy->1080p_panel && dsil->dphy->1080p_panel;
rk3588-evb2: dsil->dphy->1080p_panel;

rk3588-evb3: dsiO->dphy->1080p_panel && dsil->cphy->cphy_panel;
rk3588-evb4: dsiO->dphy->1080p_panel;

rk3588s-evbl: dsiO->dphy->1080p_panel && dsil->dphy->cmd_no_dsc_panel;
rk3588s-evb2: dsiO->cphy->cphy_panel & dsil->dphy->1080p_panel;
rk3588s-evb4: dsiO->dphy->1080p_panel && dsil->dphy->cmd_dsc_panel;
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RinbcE
DTS BRE

dsi0_panel: panel@0 {
status = "okay";
compatible = "simple-panel-dsi";
reg = <0>;
power-supply = <&vcc3v3_lcd_n>;
backlight = <&backlight>;
reset-gpios = <&gpio2 RK_PB4 GPIO_ACTIVE_LOW>;
reset-delay-ms = <10>;
enable-delay-ms = <10>;
prepare-delay-ms = <10>;
unprepare-delay-ms = <10>;
disable-delay-ms = <60>;
ds1',ﬂags = <(MIPI_DSI_MODE_VIDEO | MIPI_DSI_MODE_VIDEO_BURST |
MIPI_DSI_MODE_LPM | MIPI_DSI_MODE_EOT_PACKET)>;
dsi,format = <MIPI_DSI_FMT_RGB888>;
dsi,lanes = <4>;
//phy-c-option;
//compressed-data;
//slice-width = <720>;
//sTice-height = <65>;
//version-major

<1>;

//version-minor <1>;

panel-init-sequence = [
05 78 01 11
05 00 01 29

I;

panel-exit-sequence = [
05 00 01 28
05 00 01 10

1¢

disp_timings0: display-timings {
native-mode = <&dsi0_timing0>;
dsiO0_timing0: timing0 {
clock-frequency = <132000000>;
hactive <1080>;
vactive = <1920>;

hfront-porch = <15>;
hsync-len = <4>;
hback-porch = <30>;
vfront-porch = <15>;
vsync-len = <2>;
vback-porch = <15>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;
pixelclk-active = <0>;
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Property
compatible
power-supply
backlight
enable-gpios
reset-gpios
reset-delay-ms
enable-delay-ms
prepare-delay-ms

unprepare-delay-
ms

disable-delay-ms

dsi,flags

dsi,format

dsi,lanes

phy-c-option

compressed-data

slice-width

slice-height

version-major

Description
compatible
FRimHER [option]
B

FR{#REGPIO [option]

BEMIGPIO

panel sequence delay

DSI2 T{R&ES,

GREEREL

mipi data 1EIBE]

C-PHY panel [option]
#wDSC panel [option]

ENXdsc slice®s
[option]

ENXdsc slices
[option]

TENX dschR [option]

Value
simple-panel-dsi
t8Xregulator3|F
B¥51/8

GPIOS |

-
GPIO5 | iR
£ panel spec

cmd mode:
MIPI_DSI_MODE_LPM |
MIPI_DSI_MODE_EOT_PACKET

video mode:
MIPI_DSI_MODE_VIDEO |
MIPI_DSI_MODE_VIDEO_BURST |
MIPI_DSI_MODE_LPM |
MIPI_DSI_MODE_EOT_PACKET

MIPI_DSI_FMT_RGB888
MIPI_DSI_FMT_RGB666
MIPI_DSI_FMT_RGB666_PACKED
MIPI_DSI_FMT_RGB565

1/2/3 trios [cphy]

6 trios [cphy SEIE]

1/2/3/4 lanes [dphy]

8 lanes [dphy XUEIE]
fo/RSEBstring

fp/RSEHstring
ZHM8Bpanel spec

ZHM8panel spec



version-minor

anel-init- .
b BB fhex]
sequence
data_type delay_ms payload_lenth
panel-ext FREAL5) s2ifoze
sequence
display-timing panel timing £ panel spec
display Timing
hback hsync
. porch : hfront| pulse
hactive orch
Pixel ﬂﬂ] i P VSYNC
Clock r—
porch
vactive
1 viront
porch
VSYNC
- pulse
Display Timing
dsi,flags
CLK Type

ZOAIEE, MIPI DPHY HUEEBERIESAEL,, WTE:

500w/ R00%/ B00%/ - BT5®

Agilent
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24 MIPI_DSI_CLOCK_NON_CONTINUOUS jEnZ! dsi,flags i, MIPI DPHY MRS BB SBCERKIE
EEEL,, WTE:

a0ow/ 500%¢

GERLD i
1.00:1
10.0:1

Eotp

Eotp B2—MESATER R SR ERNGR. Eotp TEFRARIGBRAREMBENRE
M, HFXANER, DSI AFEE LP #&EUKEX Eotp,

Eotp AEFHftk DSI B8, EBEEAEN:

Data Type = DI [5:0] = 0b001000
Virtual Channel = DI [7:6] = 0b00
Payload Data [15:0] = OxOFOF
ECC [7:0] = Ox01

& MIPI_DSI_MODE_EOT_PACKET iEfINZ dsi,flags BHERILAFFX Soc MIPI DSI TX fEEIRIETAIX
Eotp,
QU2 HSDT =30 T #3K Eotp KRz

Z  boDw/ s00%/ a00%/ 21008/ : 419%

Agilent

1,001
10.0:1

7

+E2.400ns

+16.0
2
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BLANK_HS_EN

EHERE, —REFE—1TEE®A LP11 ik, TE:

1 500%/ 500%/ 3 2/ 10.40%/ . 4194

Agilent

1.00:1
10.0:1

Hb7

-172 000ns

+2.000004

BEFELERNMERHSEIMNE MIPI S, A5 HblankBiEREREA™ LP-11, ATLAE
BLK_HFP_HS_EN &} BLK_HBP_HS_EN 18/0Z! dsi,flags @M, {§HFP 8 HBP LSRN EE.
2 ao0w/ a00%/ a00%/f ] ] ] . 419%

Agilent

1001
10.0:1

-55.440ns

FF LR
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vDDI ]
VDD {internal power) VDD (internal power)
AVDD AVDD
AVEE AVEE

nH il

RESX

REK Lo _-/ i

I hioted

12C_Boot_Rst{0x69) W
2c 12¢
AT 2BRST
(RTL MIPI Video Stream Packet
MIPI Video Stream Packet
| tREQON P Initial Setting + AN
Display-an command ls'ﬂ“ S
(. chlight Cantrol Settin
Command Transfer < MIPI> Lp-00 P11 B Command Transfer < MIPI>
t?-E:?Nj tSLPaU i 10a]]

Backlight Backlight

TR

WD DI

VDD (internal

AVDD
AVEE
RESX
Wake Up Gesture (0Ox13) Lnklrend
l12c PWKGZSOFF
MIPI Video Stream Packet
Command Transfer < MIPI> s

Backlight

Lo AR TS E eSS
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data type description packet size

0x03 Generic Short WRITE, no parameters short
0x13 Generic Short WRITE, 1 parameters short
0x23 Generic Short WRITE, 2 parameters short
0x29 Generic long WRITE, long

0x05 DCS Short WRITE, no parameters short
0x15 DCS Short WRITE, 1 parameters short
0x07 DCS Short WRITE, 1 parameters, DSC EN short
0x0a DCS long WRITE, PPS, 128 bytes long

Bandwidth

MIPI DSI Sk aF 2Bl FATRIEABRN TIFEXH THRENTE, SATAREREPRNtE&
AOESRIEMLLRUER LU DTS dsi 9= I rockchip,lane-rate EMEH{TIERE, BAAILIZ
Kbps/Mbps(D-PHY) B Ksps/Msps (C-PHY), T eaitERAMIaLULI, 4K@60 FISHERIST
RK3588 MIPI DSI DPHY AAFEZ DSC th5E2aLAS s, B CPHY SEMBHASR AT,

3840x2160 3840 176 2160

Htotal = hact + hfp + hsync + hbp Htotal = 4400

Viotal = wvact + wfp + vsync + vbp Yiotal = 2250

Pixel-CLK = Htotal x Vtotal x iEE Pixel-CLK = 4400 x 2250 x 60
D-Option: D-Option:

video burst: video burst:

BN = Htotal x Vtotal x MIZE x BPP x 10 / lanes / 9 (Gbps) BN=4400x2250x60x24x10/4/9=3. 96 Gbps
no video burst sync pulse/event: no video burst sync pulse/event:
BN = Htotal x Vtotal x MIZE x BPP / lanes (Gbps) BR=4400x2250x60x24/4-3. 57 Gbps
COption: COplion:

video burst: video burst:

BN = Htotal x Viotal x % x BPP x 10 / lanes / 9 / 2. 28 BN = 4450x2250x60x24x10/3/9/2. 28=2.32 Gbps
(sps)
no video burst sync pulse/event:
no video burst sync pulse/event: BN = 4450x2250x60x24/3/2.28-2. 11 Gbps
BN = Htotal x Vtotal x BIZE x BPP / lanes / 2 28 (Gsps)

DSC

DSC &£ Display Stream Compression 485, {1 TFE— N8 H DSC ZFHER, E/\%éﬁt];&ﬂjl

16, REGENFRAIG R EUR R I SCR N JRiSes FHm bR, B Bt es SR (&
EfRTOes, ARADERISRIAOLUS AR D AR AR SR R SR FEE Um.T*EiJhLTo MImRSesfEEin
HEGF M RiDERINEREURE BAENE— M. RK3588 BB DSC Jwidss, AILABES
PHHERBERATLMETSE. RERIER, MMSEIMIPI DS| AILARES S HERAIEH.
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Source Device

| i

: Internal :

: Image 1::|:1nr'-er<:‘t'u:m|= DsC : Display Link i 3 Display
| :

! I

: |

DSC Use in End-to end System

Slice

DSCHINEmISIERE, HRPESEREE, DSCEARA (slice) , BE—MAIEEINLAIE, TE
HAEE R T4RE. DSCalSISEmEEE1. 2. 4. 8, EEESHNEEN. EEITENEHN
HAslice/line, lineRfsEHERA AT LAraster-scanliE A—TAYEER. BRAREEEYr, DSCHEEILAER
FEKENER. I TEGERATRKER, RFEE—T40EE, BA LRNETIZINKERE
H, A BRI EIIK A ERE. BERR—FKENEEEUR T Source Device &z Sink
Device DSCZIFHIEEEAN, DSCIEFE i E4ER.

RK3588 DSCO £%374% 8 slices, DSC1 f%34% 2 slices,

3840 pivels - 1 silces Horizontally * 3840 pinels = 2 silces Horizontally »> 3840 piwels = 4 silces Horizontally »

2160

3840 pinels - 4 silces Horizontally——

| ﬁl
L =

ULFRERAEPEERARK3588 DSC ERAEAIFEAADHEREHEE/DSlices DSCRY, &340
Ta=:

Slice

DSC_8K: active_sTlice_num * slice_width <= 960 * 8
DSC_4K: active_slice_num * slice_width <= 2048 * 2

DSC Encode

FEAGEUREE 2RI, BlYSIEHSource Devicef1Sink DevicettENEIERRESIFAYslice BB HITRIIEY
472, 1213840x216079f, {BiNSource DeviceF1Sink Device DSCEBRES 1 8slices, BILMEKFESE
WEANEIMY, FEEAAEEEERG, RADSC encoderBG AN HITANEEAUG IR E 8 I coreH
B, XZERAEIATIEIRI8 N slicer] LA B4BRAIFTIHITESS, BIEAKBERABLMEER. (KRS
B TR,
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DSC Encoder

ntally L
960X1080 || 960X1080
960X1080 || 960X1080

' m
DSC-Encode

DSC Bandwidth

LAAKp6ORI D #¥ERABIF, FERDSCRIfE MIPI D/C-PHY THEE3ALANT, (HREDSCT, $EIEHIEE I LARE

A REIEN =038 " 02—,

D-PHY (vdieo burst) 3.96 x 4 Gbps 1.32 x 4 Gbsp
3840x2160: 24bits rgb260
C-PHY (vdieo burst) 2.32 x 3 Gsps 0.774 x 3 Gsps

TE}RK3588 MIPI DSI JKzf] 1440%x3120p60 4lanes with DSC REART, 2 BIUELURISH S R

A BRI =5 Z—AYSSIKTY.

2.0008f

PPS
PPS —HH128 bytes K, W TFREMHE—L DSC RAZTENEEEE.:
1. DSC kg4 ;

2. DSC E484wf5R0AY BPC;
3. DSC [F484%f3f=HY BPP;
4. DSC EfafmiSaia N EIREIGNES,;
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5. DSC [£4a4mA8H Slice .

1600 2560 slice 40 Dec Hex PPS setting
force reg dsc version major[3:0] Pal 11 PP51
force reg dsc version minor[3:0] FaA2 00 PPS2
force reg pps_idenmtifier[7:0] 00 00
force reg bits_per component[3:0]
force reg linebuf depth[3:0]
force reg block_pred_enable
force reg convert_reb
force reg simple_422
force reg vbr_emable
force reg bits per pixel[9:0]
force reg pic height[15:0] PAlLl
force reg pic width[15:0] FAl2 28 PPS512
force reg slice height[15:0] PAL3 06 PPS13
force reg slice width[15:0] Pald 40 PPS14
force reg chunk size[15:0] —_ JPALS 06 PPS15
force reg initial xmit delay[9:0] 512 PALG 40 PPS16
force reg initial dec_delay[15:0] 1057 PALY 02 PPS17
force reg initial scale value[5:0] 32 PAlS 0o PPS18
force reg scale inc_interval[15:0] 1488 PAlG 04 PPS19
force reg_scale_dec_interval[11:0] 22 PAZ0) 21 PPS20
force reg first line bpe offset[4:0] 12 Pa21 00 PPS21
force reg nfl bpe offset[15:0] H31 pPa22 20 PPS22
force reg slice bpe offset[15:0] 218 PA23 05 PPS23
force reg initial offset[15:0] 6144 PaZ4 Do PP524
force reg_final_offset[15:0] 4320 PA25 00 PPS25
force reg flatness_min_qgp[4:0] 3 W PAZG 16 PPS26
force reg flatness_max gp[4:0] 12- A PA27 00 PPS27
\ PAZS oc PPS28
1PA29 02 PPs29
PPS \JPas0 77 PPS30
PA3] 00 PPS31

S5l
{UAYR A DSC

FEEMRIE MIPI DSI # 8k SR =PI LS DSC, LATEEFRHN—E B RERSENS
RS DSC 44

1. %1548 59— DPHY 4 data lanes [, HAEZ/1Gbps/lane;

2. 1Z1&4H/9 Video Burst mode, JRIAHE: 1.866Gbps 24 bits RGB 60fi;
3. iZi&4H7#F DSC 1 Slice

4. ZIEEEFRESR: 676Mbps/lane
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4.5.1 Speed Se tting

Item Uit Value
Frame Rate Hz L]
Pl Clock MHz 45
MIPI Lane Lane lport® 4Lane
MIPI Speed sps HT6HM

4.5.2 Porch Se tting

ltem Symbol Value
Horizontal Sync Width HEW i}
Horizontal Back Porch HEP 40

Horzontal Active HACT 1600
Horizontal Front Porch HFP 118
Vertical Sync Widih VEW 4
Vertical Back Porch VBP 18
Vertical Active MACT 2560
Vertical Front Porch VFP &0

IIEEMIPI 4Nf=IE A DSC

NTFEAEFARFE—EREDSCIIAE 2560x2560p120 I mipi FsE, ESCIE S o AEREL
-Fo

I560x2560 1280x2560 PANEL 2560x2560

D-PHYO —» DSIO

A J

/ DSC0 —» DSI0 —» DfC-PHYD

DsC

VOP2 \‘ DSC1 —p DSIL —p D/C-PHYL D-PHY1 —» DSI

A J

1280x2560

Display Route
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Port 0

| HOMID Videa Stream —p  HDMiI TX Controller 0

“'I""- . ]
e DSC 8-Slice Encoder twiay

[T L

¥

Port 1 MIPID Vides Siream fip ——p' O5i2 Host Contriler 0

Port 2

HOMIN Videa Siream

+— HOMI TX Controller 1

LRI

& rac
"l

s g DSC 2-Slice Encoder l—b-'::“'

Ermrem ar

. MIPN Yideo Straam -—.- » D512 Host Contriler 1

Port 3

Schematic Diagram of Display Output Interface

MIPI with DSC

VP3
2048x1030@60Hz t DSC ENCODER
elioe —— MIPITXD
VP2 K]
4096x4320@60H=z
MIPI TX 1
VP1 T
4096x4320@60H=
Display Out
VOP2

Schematic Diagram of Display Output Interface

MIPI with DSC Bypass

ve3 B MIPITXO
2048x10830@60H=z
VP2 3 oMIPITX
4096x4320@60Hz
VOP2 Display Out

Schematic Diagram of Display Output Interface
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DTS Bc&

40 DSIO $£E#7E VP3:

&dsiO_in_vp2 {
status = "disabled";

it
&dsiO_in_vp3 {

status = "okay";

e
a0 DSIN $E& VvP2:

&dsil_in_vp2 {
status = "okay";

e
&dsil_in_vp3 {

status = "disabled";

e

FHHILOGO

route_dsi0

fAI8n vp3->dsi0 &, vp3->dsc0->dsio:

&route_dsi0 {
status = "okay";
connect = <&vp3_out_dsiO>;

e

route_dsi1

5N vp2->dsi1 8 vp2->dsc1->dsif:

&route_dsil {
status = "okay";
connect = <&vp2_out_dsil>;

e

route_dsi0 && route _dsi1

fAlgn  (vp3->dsio &, vp3->dsc0->dsi0) &&

(vp2->dsi1 8% vp2->dsc1->dsil) :
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&route_dsi0 {

status = "okay";

connect = <&vp3_out_dsiO>;
if;
&route_dsil {

status = "okay";

connect = <&vp2_out_dsil>;

e

DSI HOST

ports
AT LR ports 2F33k Dispaly Interface #1 panel Z &l {TxEx,
RSB BASI T 3:

Documentation/devicetree/bindings/graph.txt

Ea DSI

W
7
vpl/2/3 = g > DSI0/1 Panel
=
VOP2
BE DSI Display Eoute
DSIO
&dsi0 {
status = "okay";

//rockchip,lane-rate = <1000>;
dsiO_panel: panel@0 {

status = "okay";

compatible = "simple-panel-dsi";

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

port@0 {
reg = <0>;
panel_in_dsi: endpoint {
remote-endpoint = <&dsi_out_panel>;

I'g

ik

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

port@l {
reg = <1>;
dsi_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi>;

5
};
};
I
&mipi_dcphy0 {
status = "okay";
};
DSI1
&dsil {
status = "okay";
//rockchip,lane-rate = <1000>;
dsil_panel: panel@0 {
status = "okay";
compatible = "simple-panel-dsi";
ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
panel_in_dsil: endpoint {
remote-endpoint = <&dsil_out_panels>;
s
55
};
};
ports {
#address-cells = <1>;
#size-cells = <0>;
port@l {
reg = <1>;
dsil_out_panel: endpoint {
remote-endpoint = <&panel_in_dsil>;
};
};
i
};

&mipi_dcphyl {
status = "okay";

e
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WXiEi& DSl

MODE1:

DsI0
DUAL

MIPI

“““‘l Panel
]

vp2/3 K

/N

N

vopP2

MODE2:

DSI0

7
N

L]

split(Left-Right) Display Mode
.
WBENEE TR TMRELE M :
rockchip,dual-channel = <&dsi1>
dsi,lanes = <8>;//DPHY &, CPHY R{EXX 6

&dsi0 {
status = "okay";
rockchip,dual-channel = <&dsil>;

dsiO_panel {

status = "okay";
compatible = "simple-panel-dsi";
dsi,lanes = <8>;

display-timings {
native-mode = <&timing0>;

timing0: timing0 {
clock-frequency = <260000000>;
hactive = <1440>;
vactive = <2560>;
hfront-porch = <150>;
hsync-len = <30>;
hback-porch = <60>;

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

};
s
ports {
#address-cells = <1>;
#size-cells = <0>;
port@0 {
reg = <0>;
panel_in_dsi0: endpoint {
remote-endpoint = <&dsiO_out_panel>;
};
s
};
};
ports {
#address-cells = <1>;
#size-cells = <0>;
port@l {
reg = <1>;
dsiO_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi0>;
};
};
b
55
&dsil {
status = "okay";
};

&mipi_dcphy0 {
status = "okay";

if;
&mipi_dcphyl {

status = "okay";

e

Dual-link DSI
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Paneld

o
vp2 @ > DSI0
(=
Vp3 Dsi1
VoP2
Dual Link DSI Display Route
&dsi0 {
status = "okay";

//rockchip,lane-rate = <1000>;
dsiO_panel: panel@0 {

status = "okay";

compatible = "simple-panel-dsi";

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

port@0 {
reg = <0>;
panel_in_dsi: endpoint {
remote-endpoint = <&dsi_out_panel>;

I8

I8

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

port@l {
reg = <1>;
dsi_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi>;
5
};
};

e

&dsil { status = "okay";
//rockchip,lane-rate = <1000>;
dsil_panel: panel@0 {

status = "okay";
compatible = "simple-panel-dsi";




ports {

#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;

panel_in_dsil: endpoint {

remote-endpoint

I8

}s

ports {

#address-cells = <1>;

#size-cells = <0>;

port@l {
reg = <1>;

dsil_out_panel: endpoint {
remote-endpoint

it
it
i
Irg

&mipi_dcphy0 {
status = "okay";

I

&mipi_dcphyl {

status = "okay";

e

DS| MRin=

DSI + SerDer 5

3840x1080

<&panel_in_dsil>;

VP2

W

Dsl

- "

VOP2

ZRBEDE

<&dsil_out_panel>;

Deserializer

<JL | o .
S —
GMS ‘Cj —
Llink (m]
Jla—15] |
=
° < =
evms ||| @
Llink
Serializer B ‘:DJ 3 N

Deserializer
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RK3588

DCPHY

Frame Buffers VOP2 Interface Bridge E @
HDMI0/eDPO 1 i H
FBOL | FBOR > VPO —-|:+ S fridged [ T | W |
na HDMI1/eDP1 — Bridgel hdmi— T
h
—4 i h 2
FBIL | FBIR > vP1 —-I:" DFo Bridge2 dm | » I
> DP1 H Bridge3 hdmi: 7y
MIPIOD — Bridge4 hd
FB2L | FB2R > VP2 —-E"' roee "
na MIPI1 — Bridges hdm
FB3 »> VP3 > BT656 L » *

SCRRA R E P BOARECERD-PHY, BEFREENEI, B FEIJLUEER C-PHY:

dsiO_panel: panel@0 {

phy-c-option;

Irg
D-PHY
Clock
Multiplier
l:lrlii
Ref Clock— |

Cantrals — |

APPI| = Absfracted PHY-Protocol Interface {complete PHY, all Lanes)
PPl = PHY Protocol Inerface (per Lane, some signals can be shared with multiple Lanes)

D-PHY - D-PHY
Master Clock Lane Module Slave Clock Lane Module
D-PHY - D-PHY
Master Data Lane Module [~ Siave Data Lane Module
D-PHY - D-PHY
Master Data Lane Module [T Slave Data Lane Module
e PHY. i PHY_
Master Side  Slave Side

Figure 2 Two Data Lane PHY Configuration

1. Up to 4.5 Gbps per lane in D-PHY
2. —/N\D-PHY port g% 4lanes, B ManeBHREED AR

C-PHY
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Clock
Multiplier
Unit APP| = Abstracted PHY-Protocol Interface [complete PHY, all Lanes
Ref Cllr._ﬂ : PPl = PHY Protocol Interface (per Lane, some signals can be shared with multiple Lanes)
Controls==f==_ I © e m el
—/ N\ CPHY C-PHY

W Master Lane Module Slave Lane Module

: ceay LN '
E Slave Lane Module '\[FE:/ <:AITE>

1
]
i PPI
|
1

C-PHY :
Master Lane Module :

>
i

o Lyt \—pny

! e \l_l/ Master Lane Module
|

I
|
Slave Lane Module W Adapter !
i
[}
I

Layer Layer

Master Side Slave Side
Figure 5 Three Lane PHY Configuration

1. Up to 2.0 Gsps per trio in C-PHY
2. —NC-PHY port &% 3lanes, & ManeH tree-wire-trios Hf,

NSt

DSI Layer Definitions

Application Processor Peripheral
Pixel to Byte Packing Formats
Application Coded Bitstream Format . Application
Data Contrl Command Generation / Interpretation Data Contra
geos || []]]] 0 oo J]]1]
Diata Control Packet Based Protocol I;ala Control ® E%ﬁﬁ*‘[ﬂ ] ﬁﬂwﬁ}‘ﬁ
Low Level Protocol ECC and Chacksum Generation and Low Level Protocol
Data Control oy Data Control ® ﬁﬁEmﬂ] CRC
doos [ [[][]] g o |[[]]]] s
] lane &
Lane Management Lane Distrbution and Marging ‘ Lane Management Eiﬁﬁ&%‘r J:ﬁﬁiﬂiﬂ = #
@N x i-bils 4+—|—|—H—H- =16 for Option C (C-PHY): 7=8 for Optian D (D-PHY) @—b Nxn ms' | | | | | | ® %gﬁﬁtﬁiﬁ
Data Control Sta':! Of Packst / EI'Id of Packet Data Control
PHYLayer | | D PHY Layer
Electrical Layer
T High Speed Unidirectional Clock (applies to D Option only) * f
Lane 0 — High Speed Data (optionally Bidirectional in LP Mode)
1]
H
Lane N-1 = High Speed Unidirectional Data
D Option
Lane states and line levels
Low - Power signaling level (e.g. 1.2V)
Mk LP-FCLow Tusabold
HE diff. swing (e.g. 200m\) :’ ﬁﬁéﬁﬁgﬁﬁ . 2u0mv
A A " —
$_--6500006e6: 7 §ies 200mv) > Low-Power (E21&(E: 1.2V

Relerence ground

Line Levels

TFRZFI7E DPHY Lane IEEEREH A sEHIBIFTEEEIRE.
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State Code Line Voltage Levels High-Speed Low-Power
Dp-Line Dn-Line Burst Mode Control Mode | Escape Mode

HS-0 HS Low HS High Differential-0 N/A, Note 1 N/A, Note 1
HS-1 HS High HS Low Differential-1 N/A, Note 1 N/A, Note 1

LP Low LP Low N/A Bridge Space
LP-00
LP-01 LP Low LP High N/A HS-Rgst Mark-0
LP-10 LP High LP Low N/A LP-Rgst Mark-1
LP-11 LP High LP High MN/A Stop N/A, Note 2
Note:

1. During High-Speed transmission the Low-Power Receivers observe LP-00 on the Lines.
2. If LP-11 occurs during Escape mode the Lane returns to Stop state (Control Mode LP-11).

Global Operation Flow Diagram

(HS-ID[JF‘,{HS-Rqst
LP-00 LP-01

Stop

LP-11

F Y

I." Y
X | Trigger y Escape
Init Mode
Master )
LP-00=01=00
HS-Prpr
LP-00 =
F 3
¥ ¥
HST / Turnaround
SoT EoT LP-00>10>00>10
M vy
-~ ~
p
RX ([ Trigger | Escape
ﬁ Mode
7 Init [ Wait
LS|
\_Slave / |
\J \LP-00>01>00

L J

" Turnaround
LP-00>10>00>10 /

Y
HST/
SoT HS-Deskew EoT
.

/

DS| #EEE R AR RGN =fpiE= :

1. Escape Mode (R Dp0/Dn0 £E{EEIZIET);
2. Bus Turnaround Request (R Dp0/Dn0 SIREEIZIED);
3. High-Speed Data Transmission,

X=MEIFIEI A MR FFIE XN T :

Mode Entering Mode Sequence

Leaving Mode Sequence

Escape Mode' LP-11 = LP-10 < LP-00 <& LP-01 & LP-00

LP-00 < LP-10 < LP-11 (Mark-1)

High-Speed Data Transmission” LP-11 = LP-01 = LP-00 =& HS-0

(HS-0 or HS-1) & LP-11

Bus Tumnaround Request’ LP-11 = LP-10 < LP-00 <& LP-10 < LP-00

Hi-Z

Entering and Leaving Sequences
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Escape Modes

LMEEEEGT LP 15, HUEBE0RT Escape Mode, #iRBERIET LP-11->LP-10->LP-00->LP-
01->LP-00 #A\ Escape Mode, j&id LP-00->LP-10->LP-11 JEH Escape Mode.

Escape LoadIf
Escape Mode Entry (EME) Command Needed Mark-1

DOP \ :
DON i ;
"

LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
e ———p—————— P —————p——

Time

General Escape Mode Sequence

Escape Commands

—B#UEBER Escape 181\, KIXZRMIZAKIX 8-bit Escape Comands #E7Ri5K1T/9, Escape
Comands a0 :

Escape Commands

Escape command Command Type Mode/Trigger [Firsf;:?r _:t:‘:aa?td_::::;m d) Dn Do
Low-Power Data Transmission Mode 1110 0001 b - X
Ultra-Low Power Mode Mode 0001 1110 b X X
Undefined-1, M’ Mode 1001 1111 b - -
Undefined-2, M Mode 1101 1110 b - -
Remote Application Reset Trigger 01100010 b - X
Acknowledge Trigger 0010 0001 b - X
Unknown-5, " Trigger 1010 0000 b . .
Notes:

1. This Escape command support is not implemented on the display module.
2.n=1

3. x = Supported

4. - = Not Supported

LPDT

LEUEBIEH A Escape 12 HREER&IX Low-Power Data Transmission(LPDT) 41, Soc A9
MIPI DSI TX AJLAEIY LPDT R M B EHRAIEEE, — R E2EIXMAE A MIPI B7RER T EH)
ey A= Z TN



af://n303
af://n306
af://n309

Escaps Made Enlry (EME)

Meark-1
A A
r
‘I. ‘-'
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
_ Escape Mode -
. Enlry (EME} Low Power Dala Transmission (LPDT) Load (Data) . Mark-1
[ L ¥ A R 1 T 1 1
....... ! o - :.: e —
DoP Hig dmai B e i Pyl
BB ENENE BI1E1| I Bl LRSI (e DOP  =s=s-
o A LR DN —
-t =t amwd . L] [ L -
LP-11 1 1 1 a o o o 1 1 LP-11
. Notef |
Time

B3k LPDT A0 T
1 EIER 50

Y 0.0y
gilent
0x87

TDUﬁ
10.0:1

+0.0Y
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Escape Mode Entry (EME) Mark-1
M,

f hY

confasnn e deeeseen

. [ | |

3 y ) [

y \ 2 |

\ “n J'.
e e e e e e b | SRR |
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 | LP-10 LP-11 :
o : \\‘_ -
‘-"“-\_\. Escape Mode — ~ - -
. Entry (EME} _— Ultra-Low Power Status (ULPS) P';:;'LSE\Q Markel —
1 ]I; A . 1 [
"""" [ e R
DOP I\ il T et DOP  =eee-
DON fic | e e DON ——
[ | e |
besendeniense temmnst ! o Ll e i LS R i R U G i
LP-11 0 0 0 1 1 1 1 0 LP-11
Time
Ultra-Low Power State(ULPS)
HSDT

2 DPHY HURtHEEE BRI METRY, ETMRRAUHNSEAEECEEN, MEisiERERTH
EIEEEEER, EULAERBHEEREN. FEEEETN TFIHNSEE:
LP-11 -> LP-01 -> LP-00 -> HS-0 -> SoT(0001_1101).

. Start: LP-11

HS-Request: LP-01

HS-Settle: LP-00 -> HS-0 (RX: Lane Termination Enable)

. Rx Synchronization: SoT(0001_1101)

. End: High-Speed Data Transmission (HSDT) - Ready to receive High-Speed Data
Load

v A W N R

HIEEE R SIRHEEHEIIARE: ERE— BRI EUEZ B EMIRE S IRSFHRIFZRS
—E&HF18] Ths-trail,

THs-
TP i eRERAR EbeﬂTH&EHDh“—THﬁg_'NE—P-:_

\ \ 00011101 i
WVIH({min)

Vit max) HSDT - HS-0 or HS-1 7
TERM-EN{Max} - = = = = — = E— | f .\ ?' X f;’! )f
A— n‘i] HS-0 - :-1 TrEOT

LP-11 TO-TERM_EN®-
LP-01

| -qTHs-suPl-: LP-11
HQ—TEOI——IF
rt—THS-SETTLE— ;-I—THS,TR-\IL—--‘II—THS-EXW—P

High-Speed DATA Transmission (HSDT)

BId iR Es Tk HSDT IKFZal T
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419%
Agilent

BTA

HFENENMEHGREUS AR, Soc DPHY N E—#iEEEN LABSHITRLEIRZ SR, BIELPEHU
T:

e  Start (MCU): LP-11

e  Tumaround Request (MCU): LP-11 => LP-10 => LP-00 => LP-10 => LP-00

e The MCU waits until the display module starts to control DOP/N data lanes and the MCU stops to control
DOP/N data lanes (= High-Z)

& The display module changes to the stop mode: LP-00 => LP-10 => LP-11

The bus turnaround procedure (from the MCU to the display module) is illustrated below:

Bus Turnaround (BTA)

Display Module Controls
MCU Controls Data Lanes The MCU waits until tha Display Data | anes
A Module starts to control data lanes ¢
(its output drivers) when MCU can

Tumaround Request (TAR) put output drivers in the high-Z mode LP-Requests
& Al . W . A)
bop o ;
DON ' i s H DOF  =s===
B ;B ) i G ' DON
LP-11 = ' LP-10 | | LP-00 |LP-10 LP-00 LP-00 P00 P10 LP-11
Time

-

Bus Turnaround Procedure

B 7RIKESE HSDT RI MR AR R B REA BTA IRFZA0 T :
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o00%s oo0ws 540.02/ 1.6t

+11.1110MHz

+4 015754

IgE A= 4 | S A

Endian Policy
FIERTE LP f HS HiEEREN, HESRUKEMEEIITEHERSETRR,

SPa
Packet Header (PH) 4 bytes total
' N
LP-11 : Low Power - Stop State
Packet Data SoT : Start of Transmission
! 3 DI : 8-bit, Data Identification
Data 0 / Data 1 : 8-bit, Packet Data
LP-11 | SoT DI | Data0 | Datat | ECC | EoT | LP-11 || ECC:8bi Eror Comection Code
EoT : End of Transmission
Time
Short Packet (SPa) Structure
Example:
P Packet Header (FH) N

]} Data 0 Data 1 ECC

Bo|B1|B2|B3|B4|B5|B6|BTB0|B1|B2|B3|B4|B5|B6|B7|B0|B1)|B2|B3|B4|B5|B6|BT§B0|B1|B2|B3|B4|B5|B6|B7

M M M L
s s s s s s
B B B B B B
.;:
Time '
SPa

LPDT-SPa

BIS7RIERETE LPDT BA S ERAIXIN_E SPa HEERIEAZA0T
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Agilent

+0. 0%

HSDT-SPa

B 7RRERE HSDT FIRIEAMEHAIRINE SPa FHBSREIZAN T :

Packet Header (PH) 6 to 65541 bytes total

LP-11 : Low Power - Siop State
LP-11 SoT DI wWC ECC | DataQ | Data1 SoT : Start of Transmission
DI : 8-bit, Data ldentification
WC : 16-bit, Word Count
Time ECC : 8-bit, Error Correction Code
~, | Data 0 ,~-Data(WC-1) : Packet Data {0~65535 bytes)
" | C8 : 16-bit. Check Sum = Packet Footer (PF)

F EoT : End of Transmission
! Data(WC-2) | Data{WC-1) Ccs EoT LP-11

Time

Long Packet (LPa) Structure
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Example:

e Packet Header (PH)

.
-
W # i

5] WC {Least Significant Byte) 1 WIC (Mast Significant Byte) T ECC
a9 Ooad2 (i iTi] 000

1jojojq1jojtjojojojijojojojol|o

[=]
=]
(=]

ojojojojojo

ojojojojojojo

e

BO|B1|B2|B3| B4 |BS B

BO|B1|B2|Bl|B4|B5|BS BO|BE1|B2|Bl|B4|BE|BS

B1|B2|B3|B4|B5(BE|BT

win = [
moar
muE ]
wenr
o= gl
D

i Packet Data (PD)

Dmaﬂm}!} Data 1 (Paramater) ]
Ox3A ool 4
oj1joj1j1|vjojogrjojojojojojojo

B0 |B1|B2|E1|B4|B5|BE&| ET|B0 |E1 |E2|B2 | B4 | B5 | BE |ET
M L
5 &
B B

111
‘m\m

B 7RIRERE LPDT RYEEAEERAIXANE LPa FHAERIRZANT |

LPa

LPDT-LPa
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Agilent

HSDT-LPa

B 7RIKESE HSDT RIE B MRRAIRRN E LPa FHEBERIRTZAN T :

0%/ 500w/ BU.00Y/  210.0% - 4184

Agilent

1.00:1
10.0:1

AT

+62.400ns

+16.026MH:z

A2

+2.00000v

DI

40k SPa 1 LPa sh#EBE— Data Identification (DI), —MZEEEHMEM DI E, DI 28LH—
BB, HARANERS AR :
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> Virtual Channel (VC), 2 bits, DI [7...6]

> Data Type (DT), 6 bits, DI [5...0]
The Data Identification (DI) structure is illustrated, see the figure below.
DI (Data Identification)

VG DT
{Wirtual Channel Identifiar) {Data Type)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Data Identification (DI) Structure
MIPI 11 H B RTE X A KB D EUE2R BN T :
Table 16 Data Types for Processor-Sourced Packets
Cata Type | Dot Ty Descripton Pk
0x01 00 0001 Sync Event, V Sync Start Short
0x11 01 0001 Sync Event, WV Sync End Short
Dx21 10 0001 Sync Event, H Sync Start Short
0x31 11 0001 Sync Event, H Sync End Short
Ox07 00 0111 Compression Mode Command Short
0x08 00 1000 | End of Transmission packet (EoTp) Short
0x02 00 0010 Color Mode (CM) Off Command Short
0x12 01 0010 Color Mode (CM) On Command Short
0x22 10 0010 Shut Down Peripheral Command Short
0x32 11 0010 Turn On Peripheral Command Short
0x03 00 0011 Generic Short WRITE, no parameters Short
0x13 01 0011 Generic Short WRITE, 1 parameter Short
0x23 10 0011 Generic Short WRITE, 2 parameters Short
0x04 00 0100 Generic READ, no parameters Short
Ox14 01 0100 Generic READ, 1 parameter Short
0x24 10 0100 Generic READ, 2 parameters Short
0x05 00 0101 DCS Short WRITE, no parameters Short
0x15 01 0101 DCS Short WRITE, 1 parameter Short
0x06 00 0110 DCS READ, no parameters Short
0x16 01 0110 Execute Queue Short
0x37 11 0111 Set Maximum Return Packet Size Short
0x27 10 0111 Scrambling Mode Command Short
0x09 00 1001 Mull Packet, no data Long
0x19 01 1001 Blanking Packet, no data Long
0x29 10 1001 Generic Long Write Long
0x39 11 1001 DCS Long Write/write LUT Command Packet Long
OxDA 00 1010 Picture Parameter Set Long
0x0B 00 1011 Compressed Pixel Stream Long
0x0C 00 1100 Loosely Packed Pixel Stream, 20-bit YCbCr, 4:2:2 Format Long

Video Mode Interface Timing

Vertical Display Timing (Video mode)
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I
| ] | I
IVFPIVG [ | VFPI
D[23:0] | || |
L LVBL . Vad(NL)
| |
pe[] | | | | -
[ | [ VP(1 Frame) [ I
HSYNC
Packet I..- "..«J" ’ xl \ LHR
=
xamplaf __,:f - f,r" \ ~ N .
r°r ( ) I
I I | ,.-"',.l" | |
/7
B|v|B|H B|H B/H B HB|l RGB |B|HEB| RGEB |B|H B HE|lVE
P|s|P|s|P|s|P|s|P|s|P| Data |P|S|P| Data |P| S|P S|Pl S|P
1 |
I | | /7 I I
Key:

VS: Vsync Start (DT = 01h), HS: Hsync Start (DT = 21h),
BP: Blanking Packet (DT = 09h), RGB Data: RGB Data (DT = 3Eh),
DT: Data Type

Vertical display timing (video mode)

Horizontal Display Timing (Video mode)

DE |

| I I
I_=HFF"=I:HS;I‘HBF‘=_! | HFP |
T 1 1

HSYNC I | ! _I
| o | HAdr | |
I | | I 1 |

D[23:0] Invisible Data Visible Data Invisible Data

| I |

I | I
I | | | I |
I I |
| L | 1 Line Period | |

Horizontal display timing (video mode)

Non-Burst Mode with Sync Pulses
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1 " (VSA = VBP # VACT + VWFP)

b L L L L L L L
AN aNa £y ™ N . 'Y A AN aws
VIHIH HiH|H HiH VIiH|H Hi{H|H HIHIH HiH|H HIH|H]H
555%5555;"'%%5?;555?; EESEI; Actve Video Area ﬁﬁﬁflﬁ"'sﬁﬁﬁﬁhﬁtl“ﬁ
slale s|lalE AlE E[alE s\lafe(™| s|alE slalE s|lale|4M
oS WS oo WA oA oA (RN AR VY.V
L VEA Lines A VBP Lines N " VFP Lines
I W ¥ i

‘._,” N
- S
- ~
= .
- (- -
re LY L bt Ler
-
AT A N Y i
H HIH H H|H
s|Hsa|s|B RGE HFP 5| Hsa [s]8 RGE HFP
-4 E|P s E|F
A S NS S
" VACT Lings M
¥

Non-Burst Mode with Sync Pulses

BT 728 %A Non Burst Sync Pulse ;EZA0T :

Agilent

1.00:1

-0 U0Uns
+16.129MH:z

+4.01875Y

Burst Mode
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t * (V5A + VBP + VACT + VFP)
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Video burst mode

BRIz SeEFk Video Burst JEFZA0 T :

oo0ws a00%s

1.00:1
10.0:1

+5.4825MHz

+2. 000004

hsync_stare:

= AR
EEVOP timing 1 Connector (8

console:/ # cat /d/dri/0/summary
Video PortO: DISABLED
Video Portl: DISABLED
Video Port2: DISABLED
Vvideo Port3: ACTIVE
connector: DSI-2
bus_format[100a]: RGB888_1Xx24
overlay_mode[0] output_mode[0] color_space[0]
Display mode: 1080x1920p60
c1k[132000] real_c1k[132000] type[48] flag[al
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H: 1080 1095 1099 1129
Vv: 1920 1935 1937 1952

Cluster3-winO: ACTIVE

win_id: 6

format: AB24 little-endian (0x34324241) SDR[0O] color_space[0]
glb_alpha[0xff]
rotate: xmirror: O ymirror: O rotate_90: O rotate_270: 0

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

zpos: 0

src: pos[0, 0] rect[1080 x 1920]
dst: pos[0, 0] rect[1080 x 1920]

buf[0]: addr: 0x000000000376e000 pitch: 4352 offset: 0

BE DSI2 83X clk tree

console:/ # cat /d/clk/clk_summary | grep vop

clk_vop_pmu

0

0

console:/ # cat /d/clk/clk_summary | grep dsi

0

0

50000
dclk_vop3
50000
dcTk_vopl_src
50000
dcTk_vopl
50000
dcTk_vopO_src
50000
dcTk_vopO
50000
aclk_vop_low_root
50000
hclk_vop_root
50000
hclk_vop
50000
aclk_vop_root
50000
aclk_vop_doby
50000
acTk_vop_sub_src
50000
aclk_vop
50000
pclk_vop_root
50000
dcTk_vop2_src
50000
dcTk_vop2
50000

pclk_dsihostl
50000

pclk_dsihost0O
50000

clk_dsihostl

0

50000

clk_dsihost0

0

50000

0

1

24000000

33000000

594000000

594000000

594000000

594000000

396000000

198000000

198000000

500000000

500000000

500000000

500000000

100000000

148500000

148500000

100000000

100000000

351000000

351000000
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console:/ # cat /d/clk/clk_summary | grep mipi

mipil_clk_src 0

0 50000
mipil_pixclk 0

0 50000
mipiO_clk_src 0

0 50000
mipiO_pixcTk 0

0 50000
clk_usbdpphy_mipidcpphy_ref 5

0 50000
clk_mipi_camaraout_m4 0

0 50000
clk_mipi_camaraout_m3 0

0 50000
clk_mipi_camaraout_m2 0

0 50000
clk_mipi_camaraout_m0 0

0 50000
clk_mipi_camaraout_ml 0

0 50000

pclk_mipi_dcphyl 1
0 0 50000
pclk_mipi_dcphy0 1
0 0 50000

console:/ #

WTEEISE DSI lane &=
DSl lane IRRAYEEBM, —FERsNENTE:

dmesg | grep dsi

[ 77.369812] dw-mipi-dsi2 fde20000.dsi:
final DSI-Link bandwidth: 879 x 4 Mbps

— P RESN T EEFIEE:
&dsi0 {

rockchip,Tane-rate = <1000>;

0 0 33000000
0 0 33000000
0 0 148500000
0 0 148500000
5 0 24000000
0 0 24000000
0 0 24000000
0 0 24000000
0 0 24000000
0 0 37125000
1 0 100000000
1 0 100000000

[drm:dw_mipi_dsi2_encoder_enable]

MIPI DSI2 HOST ;88 Egcolor bar IhgE, @I THSTLUL

VOP2 %5 color bar

HR{E RIS RIS N AYAR <
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vpO:
io -4 0xfdd90c08 Ox1 && io -4 0xfdd90000 Oxffffffff

vpl:
io -4 0xfdd90d08 Ox1 && io -4 0xfdd90000 Oxffffffff

vp2:
i0o -4 0xfdd90e08 Ox1 && io -4 0xfdd90000 Oxffffffff

vp3:
io -4 0xfdd90f08 Ox1 && io -4 0xfdd90000 Oxffffffff

N R xS ERIEHE, MIPI DSI2 1 panel EBBEIESE

uboot:

--- a/drivers/video/drm/rockchip_panel.c
+++ b/drivers/video/drm/rockchip_panel.c
@@ -260,6 +260,7 @@ static void panel_simple_prepare(struct rockchip_panel
*panel)
struct rockchip_panel_priv *priv = dev_get_priv(panel->dev);
struct mipi_dsi_device *dsi = dev_get_parent_platdata(panel->dev);
int ret;
+ u8 mode;

if (priv->prepared)
return;
@@ -285,6 +286,8 @@ static void panel_simple_prepare(struct rockchip_panel
*panel)
if (plat->delay.init)
mdelay(plat->delay.init);

mipi_dsi_dcs_get_power_mode(dsi, &mode);
printf("===>mode: 0x%x\n", mode);
if (plat->on_cmds) {
if (priv->cmd_type == CMD_TYPE_SPI)
ret = rockchip_panel_send_spi_cmds(panel->state,
@@ -298,6 +301,8 @@ static void panel_simple_prepare(struct rockchip_panel
*panel)
printf("failed to send on cmds: %d\n", ret);

mipi_dsi_dcs_get_power_mode(dsi, &mode);
printf("===>mode: 0x%x\n", mode);
priv->prepared = true;

kernel

--- a/drivers/gpu/drm/panel/panel-simple.c

+++ b/drivers/gpu/drm/panel/panel-simple.c

@@ -506,6 +506,7 @@ static int panel_simple_prepare(struct drm_panel *panel)
unsigned int delay;
int err;
int hpd_asserted;

+ u8 mode;
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if (p->prepared)
return 0;
@@ -554,6 +555,8 @@ static int panel_simple_prepare(struct drm_panel *panel)
3

+ mipi_dsi_dcs_get_power_mode(p->dsi, &mode);
+ printk("===>mode: 0x%x\n, mode");
if (p->desc->init_seq)
if (p->dsi)
panel_simple_xfer_dsi_cmd_seq(p, p->desc->init_seq);
@@ -561,6 +564,9 @@ static int panel_simple_prepare(struct drm_panel *panel)
if (p->desc->delay.init)
msleep(p->desc->delay.init);

+ mipi_dsi_dcs_get_power_mode(p->dsi, &mode);
+ printk("===>mode: 0x%x\n, mode");

p->prepared = true;

return 0;

BEERSEITT AR E RS R EREEHE:

===> mode: 0x8
===> mode: 0x9c

backlight3Ez/lprobesk¥

console:/ # dmesg | grep backlight
[ 3.164274] pwm-backlight: probe of backlight failed with error -16

Command Mode SR EHIM{AIEE TE

SIS E RS, St R R e M AZAN R MR E N GRAM FR R RIS R — 5L
RK3588 Az BB AR TEESIMNBR RIS T,

&dsi0 {
/% BRRATERS SE B FIMIPI_TEO */

pinctrl-names = "default";
pinctr1-0 = <&mipi_te0>;

i

&dsil {
/% WRBATER SERESIMIPI_TEL */
pinctrl-names = "default";
pinctr1-0 = <&mipi_tel>;

i

TEERMIP DSIREEUEE S B R A THESIER—E0R
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0.0s 21.00%/

¥ 5 FE

WBIEMIPIEiGE MG

INREHRITHEXUBERNFMIPI Portsi#RR 7, AILAUBE U FECERHTHIAMIE :
&dsi0 {

rockchip,data-swap;
rockchip,dual-channel = <&dsil>;

e

&dsil {
status = "okay";

e

B IRR el
FEMIP| DSHES MRS R BB E ST, W RIEXHLTHAEE:

dcphyO:
cd /sys/devices/platform/feda0000.phy/
dcphyl:
cd /sys/devices/platform/fedb0000.phy/

Patch

diff --git a/drivers/phy/rockchip/phy-rockchip-samsung-dcphy.c
b/drivers/phy/rockchip/phy-rockchip-samsung-dcphy.c

index 1d5db69ee..c5d11f30c 100644

--- a/drivers/phy/rockchip/phy-rockchip-samsung-dcphy.c

+++ b/drivers/phy/rockchip/phy-rockchip-samsung-dcphy.c

@@ -142,6 +142,25 @@

#define T_TA_GET(x) UPDATE(x, 7, 4)

#define T_TA_GO(x) UPDATE(x, 3, 0)

111

1.00:1
10.0:1
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+

+#define REG_400M_MASK GENMASK (6, 4)
+#define REG_400M(x) UPDATE(x, 6, 4)
+#define BIAS_CON4 0x0010

+#define I_MUX_SEL_MASK GENMASK (6, 5)
+#define I_MUX_SEL(x) UPDATE(x, 6, 5)
+#define CAP_PEAKING_MASK  GENMASK(14, 12)
+#define CAP_PEAKING(x) UPDATE(x, 14, 12)
+#define RES_UP_MASK GENMASK (7, 4)
+#define RES_UP(X) UPDATE(x, 7, 4)
+#define RES_DN_MASK GENMASK (3, 0)
+#define RES_DN(X) UPDATE(x, 3, 0)
+#define T_HS_ZERO_MASK GENMASK (15, 8)
+#define T_HS_PREPARE_MASK GENMASK(7, 0)
+#define T_HS_EXIT_MASK GENMASK (15, 8)

+#define
+#define
+#define
+
/* MIPI_CDPHY_GRF registers */
#define MIPI_DCPHY_GRF_CONO 0x0000
#define S_CPHY_MODE HIWORD_UPDATE(1, 3, 3)
@@ -1194,6 +1213,421 @@ struct samsung_mipi_cphy_timing
samsung_mipi_cphy_timing_table[] = {

{ 80, 1, 50, 25, 2, 0, 21},

GENMASK (7, 0)
GENMASK (7, 4)
GENMASK (3, 0)

T_HS_TRAIL_MASK
T_TA_GET_MASK
T_TA_GO_MASK

e

+static ssize_t
+reg_400m_show(struct device *device, struct device_attribute *attr, char *buf)
+{

struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);

unsigned int val;

unsigned int level;

Tevel = (val & REG_400M_MASK) >> 4;

+
+
+
+
+ regmap_read(samsung->regmap, BIAS_CON2, &val);
+
+
+ return sprintf(buf, "%d\n", Tevel);

+

+}

+

+static ssize_t

+reg_400m_store(struct device *device, struct device_attribute *attr,

+ const char *buf, size_t count)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned long val;

+

+ if (kstrtoul(buf, 10, &val))

+ return -EINVAL;

+

+

+ if (val > 7)

+ val = 7;

+

+  regmap_update_bits(samsung->regmap, BIAS_CON2, REG_400M_MASK,

REG_400M(val));
+



+

+}

return count;

+static DEVICE_ATTR_RW(reg_400m);

+

+static ssize_t
+cap_peaking_show(struct device *device, struct device_attribute *attr, char

*buf)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned int val;

+ unsigned int level;

+

+ regmap_read(samsung->regmap, COMBO_MDO_ANA_CONO, &val);
+ level = (val & CAP_PEAKING_MASK) >> 12;

+

+ return sprintf(buf, "%d\n", Tevel);

+

+}

+

+static ssize_t
+cap_peaking_store(struct device *device, struct device_attribute

+

+{

+
+
+
+
+
+
+
+
+
+
+

CAP_

+

CAP_

+

CAP_

+

CAP_

+

CAP_

+
+

+}

const char *buf, size_t count)

struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
unsigned long val;

if (kstrtoul(buf, 10, &val))
return -EINVAL;

if (val > 7)
val = 7;

*attr,

regmap_update_bits(samsung->regmap, DPHY_MC_ANA_CONO, CAP_PEAKING_MASK,

PEAKING(val));

regmap_update_bits(samsung->regmap, COMBO_MDO_ANA_CONO, CAP_PEAKING_MASK,

PEAKING(val));

regmap_update_bits(samsung->regmap, COMBO_MD1_ANA_CONO, CAP_PEAKING_MASK,

PEAKING(val));

regmap_update_bits(samsung->regmap, COMBO_MD2_ANA_CONO, CAP_PEAKING_MASK,

PEAKING(val));

regmap_update_bits(samsung->regmap, DPHY_MD3_ANA_CONO, CAP_PEAKING_MASK,

PEAKING(val));

return count;

+static DEVICE_ATTR_RW(cap_peaking);

+

+static ssize_t
+res_up_show(struct device *device, struct device_attribute *attr, char *buf)

+{

+ + + + + + +

struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
unsigned int val;
unsigned int level;

regmap_read(samsung->regmap, COMBO_MDO_ANA_CONO, &val);
level = (val & RES_UP_MASK) >> 4;



+ return sprintf(buf, "%d\n", level);

+}

+

+static ssize_t

+res_up_store(struct device *device, struct device_attribute *attr,

+ const char *buf, size_t count)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned long val;

+

+ if (kstrtoul(buf, 10, &val))

+ return -EINVAL;

+

+

+ if (val > 15)

+ val = 15;

+

+  regmap_update_bits(samsung->regmap, DPHY_MC_ANA_CONO, RES_UP_MASK,

RES_UP(val));

+ regmap_update_bits(samsung->regmap, COMBO_MDO_ANA_CONO, RES_UP_MASK,
RES_UP(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD1_ANA_CONO, RES_UP_MASK,
RES_UP(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD2_ANA_CONO, RES_UP_MASK,
RES_UP(val));

+ regmap_update_bits(samsung->regmap, DPHY_MD3_ANA_CONO, RES_UP_MASK,
RES_UP(val));

+

+ return count;

+}

+static DEVICE_ATTR_RwW(res_up);

+

+static ssize_t

+res_dn_show(struct device *device, struct device_attribute *attr, char *buf)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned int val;

+ unsigned int Tevel;

+

+  regmap_read(samsung->regmap, COMBO_MDO_ANA_CONO, &val);
+ Tevel = (val & RES_DN_MASK);

+

+ return sprintf(buf, "%d\n", Tlevel);

+

+}

+

+static ssize_t

+res_dn_store(struct device *device, struct device_attribute *attr,
+ const char *buf, size_t count)

+{

struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
unsigned long val;

if (kstrtoul(buf, 10, &val))
return -EINVAL;

+ + + + + + +



+ if (val > 15)

+ val = 15;

+

+ regmap_update_bits(samsung->regmap, DPHY_MC_ANA_CONO, RES_DN_MASK,
RES_DN(val));

+ regmap_update_bits(samsung->regmap, COMBO_MDO_ANA_CONO, RES_DN_MASK,
RES_DN(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD1_ANA_CONO, RES_DN_MASK,
RES_DN(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD2_ANA_CONO, RES_DN_MASK,
RES_DN(val));

+ regmap_update_bits(samsung->regmap, DPHY_MD3_ANA_CONO, RES_DN_MASK,
RES_DN(val));

+

+ return count;

+}

+static DEVICE_ATTR_RW(res_dn);

+

+static ssize_t

+output_voltage_show(struct device *device, struct device_attribute *attr, char
*buf)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned int val;

+ unsigned int level;

+

+  regmap_read(samsung->regmap, BIAS_CON4, &val);
+ level = (val & I_MUX_SEL_MASK) >> 5;

+

+ return sprintf(buf, "%d\n", level);

+

+}

+

+static ssize_t
+output_voltage_store(struct device *device, struct device_attribute *attr,

+ const char *buf, size_t count)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned long val;

+

+ if (kstrtoul(buf, 10, &val))

+ return -EINVAL;

+

+

+ if (val > 3)

+ val = 3;

+

+ regmap_update_bits(samsung->regmap, BIAS_CON4,
+ I_MUX_SEL_MASK, I_MUX_SEL(val));

+

+ return count;

+}

+static DEVICE_ATTR_RW(output_voltage);

+

+static ssize_t

+hs_exit_show(struct device *device, struct device_attribute *attr, char *buf)
+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);



+ unsigned int val;

+ unsigned int hs_exit;

+

+ regmap_read(samsung->regmap, COMBO_MDO_TIME_CON2, &val);
+ hs_exit = (val & GENMASK(15, 8)) >> 8;

+

+ return sprintf(buf, "%d\n", hs_exit);

+

+}

+

+static ssize_t hs_exit_store(struct device *device, struct device_attribute
*attr,
+ const char *buf, size_t count)
+{
struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
unsigned long val;
unsigned long hs_exit;

return -EINVAL;

hs_exit = T_HS_EXIT(val);

regmap_update_bits(samsung->regmap, COMBO_MDO_TIME_CON2, T_HS_EXIT_MASK,
hs_exit);
+ regmap_update_bits(samsung->regmap, COMBO_MD1_TIME_CON2, T_HS_EXIT_MASK,
hs_exit);
+ regmap_update_bits(samsung->regmap, COMBO_MD2_TIME_CON2, T_HS_EXIT_MASK,

+
+
+
+
+ if (kstrtoul(buf, 10, &val))
+
+
+
+

hs_exit);

+

+ if (!samsung->c_option) {

+ regmap_update_bits(samsung->regmap, DPHY_MC_TIME_CON2, T_HS_EXIT_MASK,
hs_exit);

+ regmap_update_bits(samsung->regmap, DPHY_MD3_TIME_CON2, T_HS_EXIT_MASK,
hs_exit);

+ 1

+

+ return count;

+}

+static DEVICE_ATTR_RW(Chs_exit);

+

+static ssize_t

+hs_trail_or_post_3_show(struct device *device, struct device_attribute *attr,
char *buf)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned int val;

+ unsigned int hs_trail;

+

+ regmap_read(samsung->regmap, COMBO_MDO_TIME_CON2, &val);
+ hs_trail = val & GENMASK(7, 0);

+

+ return sprintf(buf, "%d\n", hs_trail);

+

+}

+

+static ssize_t hs_trail_or_post_3_store(struct device *device, struct
device_attribute *attr,
+ const char *buf, size_t count)



+
~a

struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
unsigned long val;
unsigned long hs_trail;

if (kstrtoul(buf, 10, &val))
return -EINVAL;

hs_trail = T_HS_TRAIL(val);

regmap_update_bits(samsung->regmap, COMBO_MDO_TIME_CON2, T_HS_TRAIL_MASK,
hs_trail);

+ regmap_update_bits(samsung->regmap, COMBO_MD1_TIME_CON2, T_HS_TRAIL_MASK,
hs_trail);

+ regmap_update_bits(samsung->regmap, COMBO_MD2_TIME_CON2, T_HS_TRAIL_MASK,

+ + + + + o+ + + o+

hs_trail);

+

+ if (!samsung->c_option) {

+ regmap_update_bits(samsung->regmap, DPHY_MC_TIME_CON2, T_HS_TRAIL_MASK,
hs_trail);

+ regmap_update_bits(samsung->regmap, DPHY_MD3_TIME_CON2, T_HS_TRAIL_MASK,
hs_trail);

+ 1

+

+  return count;

+}

+static DEVICE_ATTR_RW(Chs_trail_or_post_3);

+

+static ssize_t

+hs_zero_or_prebegin_3_show(struct device *device, struct device_attribute
*attr, char *buf)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned int val;

+ unsigned int hs_zero;

+

+  regmap_read(samsung->regmap, COMBO_MDO_TIME_CON1, &val);
+ hs_zero = (val & GENMASK(15, 8)) >> 8;

+

+ return sprintf(buf, "%d\n", hs_zero);

+

+}

+

+static ssize_t hs_zero_or_prebegin_3_store(struct device *device, struct
device_attribute *attr,

+ const char *buf, size_t count)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned long val;

+ unsigned long hs_zero;

+

+ if (kstrtoul(buf, 10, &val))

+ return -EINVAL;

+

+ hs_zero = T_HS_zZERO(val);

+ regmap_update_bits(samsung->regmap, COMBO_MDO_TIME_CON1,
+ T_HS_ZERO_MASK, hs_zero);

+ regmap_update_bits(samsung->regmap, COMBO_MD1_TIME_CON1,
+ T_HS_ZERO_MASK, hs_zero);



+ regmap_update_bits(samsung->regmap, COMBO_MD2_TIME_CON1,

+ T_HS_ZERO_MASK, hs_zero);

+

+ if (!samsung->c_option) {

+ regmap_update_bits(samsung->regmap, DPHY_MC_TIME_CON1,
+ T_HS_ZERO_MASK, hs_zero);

+ regmap_update_bits(samsung->regmap, DPHY_MD3_TIME_CON1,
+ T_HS_ZERO_MASK, hs_zero);

+ 1

+

+ return count;

+}

+static DEVICE_ATTR_RW(hs_zero_or_prebegin_3);

+

+static ssize_t
+hs_prepare_or_prepare_3_show(struct device *device, struct device_attribute
*attr, char *buf)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned int val;

+ unsigned int hs_prepare;

+

+  regmap_read(samsung->regmap, COMBO_MDO_TIME_CON1, &val);
+ hs_prepare = val & GENMASK(7, 0);

+

+ return sprintf(buf, "%d\n", hs_prepare);

+}

+

+static ssize_t hs_prepare_or_prepare_3_store(struct device *device, struct
device_attribute *attr,
+ const char *buf, size_t count)

+
~n

struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
unsigned long val;
unsigned long hs_prepare;

if (kstrtoul(buf, 10, &val))
return -EINVAL;

hs_prepare = T_HS_PREPARE(val);
regmap_update_bits(samsung->regmap, COMBO_MDO_TIME_CON1,
T_HS_PREPARE_MASK, hs_prepare);
regmap_update_bits(samsung->regmap, COMBO_MD1_TIME_CON1,
T_HS_PREPARE_MASK, hs_prepare);
regmap_update_bits(samsung->regmap, COMBO_MD2_TIME_CON1,
T_HS_PREPARE_MASK, hs_prepare);

if (!samsung->c_option) {
regmap_update_bits(samsung->regmap, DPHY_MC_TIME_CON1,
T_HS_PREPARE_MASK, hs_prepare);
regmap_update_bits(samsung->regmap, DPHY_MD3_TIME_CON1,
T_HS_PREPARE_MASK, hs_prepare);

+ + + + + + + F + + F + + F + + F + + + A+ +

return count;

+}

+static DEVICE_ATTR_RW(Chs_prepare_or_prepare_3);
+



+static ssize_t
+1px_show(struct device *device, struct device_attribute *attr, char *buf)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned int val;

+ unsigned int Tpx;

+

+ regmap_read(samsung->regmap, COMBO_MDO_TIME_CONO, &val);

+ Tpx = (val & GENMASK(11l, 4)) >> 4;

+

+ return sprintf(buf, "%d\n", Tpx);

+

+}

+

+static ssize_t Tpx_store(struct device *device, struct device_attribute *attr,
+ const char *buf, size_t count)

+{

+ struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);
+ unsigned long val;

+ unsigned long 1px = 0;

+

+ if (kstrtoul(buf, 10, &val))

+ return -EINVAL;

+

+ Tpx |= T_LPX(val);

+ /% T_LP_EXIT_SKEW/T_LP_ENTRY_SKEW unconfig */

+ regmap_write(samsung->regmap, COMBO_MDO_TIME_CONO, T1px);

+ regmap_write(samsung->regmap, COMBO_MD1_TIME_CONO, 1px);

+ regmap_write(samsung->regmap, COMBO_MD2_TIME_CONO, Tpx);

+

+ if (!samsung->c_option) {

+ regmap_write(samsung->regmap, DPHY_MC_TIME_CONO, Tpx);
+ regmap_write(samsung->regmap, DPHY_MD3_TIME_CONO, T1px);
+ 1

+

+ return count;

+}

+static DEVICE_ATTR_RW(Ipx);

+

+static struct attribute *samsung_mipi_dcphy_cts_attrs[] = {

+ &dev_attr_lpx.attr,

+ &dev_attr_hs_prepare_or_prepare_3.attr,
+ &dev_attr_hs_zero_or_prebegin_3.attr,

+ &dev_attr_hs_trail_or_post_3.attr,

+ &dev_attr_hs_exit.attr,

+ &dev_attr_output_voltage.attr,

+ &dev_attr_res_up.attr,

+ &dev_attr_res_dn.attr,

+ &dev_attr_cap_peaking.attr,

+ &dev_attr_reg_400m.attr,

+ NULL

+};

+

+static const struct attribute_group samsung_mipi_dcphy_cts_attr_group = {
+ .attrs = samsung_mipi_dcphy_cts_attrs,
+};

+

+static int samsung_mipi_dcphy_cts_sysfs_add(struct samsung_mipi_dcphy *samsung)



+
~

+ struct device *dev = samsung->dev;

+ int ret;

+

+ ret = sysfs_create_group(&dev->kobj, &samsung_mipi_dcphy_cts_attr_group);
+ if (ret) {

+ dev_err(dev, "failed to register sysfs. err: %d\n", ret);
+ return ret;

+ };

+

+ return 0;

+}

+

static void samsung_mipi_dcphy_bias_block_enable(struct samsung_mipi_dcphy
*samsung)
{
regmap_write(samsung->regmap, BIAS_CONO, 0x0010);
@@ -1912,6 +2346,11 @@ static int samsung_mipi_dcphy_probe(struct
platform_device *pdev)
return PTR_ERR(phy_provider);

ret = samsung_mipi_dcphy_cts_sysfs_add(samsung);
if (ret)
return ret;

+ o+ o+ o+ o+

pm_runtime_enable(dev) ;

return 0;

IRENIEE

echo level > output_voltage

IKFNEALI N ECE :

1. D-PHY: 2'b00
2. C-PHY: 2'b10

level &40 :

1.2b'00 : 400mV
2.2b'01 : 200mV
3.2b'10:530mV
4, 2b'"11:530mV

iR E
echo level > reg_400m

level &40 :

1. 3'p000: 380mV / 230mV
2.3'b001:390mV / 220mV
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3.3'b010: 400mV /210mV
4.3'b011:410mV / 200mV
5.3'b100: 420mV / 190mV
6.3'b101:430mV / 180mV
7.3'b110: 440mV / 170mV
8.3'b111:450mV / 160mV

cap peaking
echo level > cap_peaking
Tevel: 0~7
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C-PHY High-Speed Data Transmission in Burst

IIT™MESIEZE countfEA] LATEELSEEAE HiEEIE, EbanTipx:
cat Tpx
Tlpx
echo count > Tpx
Ths_prepare_or_prepare_3
echo count > hs_prepare_or_prepare_3
Ths_zero_or_prebegin_3
echo count > hs_zero_or_prebegin_3

Ths_trail_or_post_3
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echo count > hs_trail_or_post_3
Ths_exit

echo count > hs_exit

High-Speed Driver Up Resistor Control

echo level > res_up

levelZ2EUWNT:

. 4'b0000: 43 ohm
.4'b0001: 46 ohm
. 4'b0010: 49 ohm
4'b0011: 52 ohm
.4'b0100: 56 ohm
.4'b0101: 60 ohm
.4'b0110: 66 ohm
.4'b0111: 73 ohm
.4'b1000: 30 ohm
10. 4'b1001: 31.2 ohm
11. 4'b1010: 32.5 ohm
12. 4'b1011: 34 ohm
13. 4'b1100: 35.5 ohm
14. 4'61101: 37 ohm
15. 4'b1110: 39 ohm
16. 4'b1111: 41 ohm

O N oA WN o

O

High-Speed Driver Down Resistor Control

echo Tevel > res_dn

level 2&40T:

. 4'b0000: 43 ohm
.4'b0001: 46 ohm
. 4'b0010: 49 ohm
4'b0011: 52 ohm
. 4'b0100: 56 ohm
.4'b0101: 60 ohm
.4'b0110: 66 ohm
.4'b0111: 73 ohm
.4'b1000: 30 ohm
. 4'b1001: 31.2 ohm
. 4'61010: 32.5 ohm
. 4'b1011: 34 ohm
. 4'61100: 35.5 ohm
. 4'b1101: 37 ohm
. 4'61110: 39 ohm
. 4'b1111: 41 ohm

0o N oV A WN -
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