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1. Introduction

DSI-2 2 MIPI BXB27E X F—R @ E i —2B47,

DWC-MIPI-DSI2 2—NSEI MIPI-DSI2 #SEAHE X

BUFRA N THRERVER FAZITHI2R, BILAFRE D-PHY #1 C-PHY RU¥3EHE, ZFEFAERAY Display Stream

Compression (DSC) £k {& 4.

» Soc Design

Display

VESA
DSC
decoder

DSI
device
control ler

VESA
DSC
decoder

DSI
device
control ler

D/C-PHY “ D/C-PHYO

D/C-PHY “ D/C-PHY1

RK3588

DSI 0
host
control ler

DSI 1
host
control ler

Display
® DSC x 2 ® DSI x 2
2. MIPI-DSI2 Features

® D/CPHY-TX x 2

1. MIPI® Alliance Specification for Display Serial Interface 2 (DSI-2) Version 1.1

v A W N

N O

C-PHY
8. End of Transmission packet (EoTp)
9. Scrambling
10. VESADSC 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® Alliance Specification for D-PHY v2.0
. MIPI® Alliance Specification for C-PHY v1.1

. MIPI® Alliance Specification for Display Command Set (DCS) Version 1.4

. 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
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3. RK3576 5 RK3588 DSI 1Z[1=51

Ihig
Dual channel
Max resolution

data lanes

Max lane rate

Color Format
Max Color Depth
DSC

C-PHY

RK3576

Not support
2560x1600@60Hz
1/2/4 lanes

D-PHY: 2.5Gbps/lane
C-PHY: 1.7Gsps/lane

RGB
10 bit
Not support

Support

RK3588

Support
4096x2304@60Hz
1/2/4/8 lanes

D-PHY: 4.5Gbps/lane
C-PHY: 2.0Gsps/lane

RGB
10 bit
Support VESA DSC 1.1/1.2a

Support

4. MIPI DSI-2 Host 5 MIPI DSI Host FYZ 51

MIPI DSI-2 f& 7 B LAFEZ MIPI DSI FIERA WINTHEESD, 3

TG HNsZHF MIPI C-PHY.

-m-

DSI 1.0

DSI 1.1

DSI 1.2

DSI 1.3

DSI-2 1.0

yes

yes

yes

ves

yes yes
yes yes
yes yes
yes yes
MIPI DSI #8514

5. MIPI DPHY £5I

RK3588 ¥4 MIPI DPHY REILFFES MIPI DPHY frZs, Hi

yes no
yes no
yes no
yes yes

—_

Tefmi=m Al LAF 4.5 Gbps.
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Gbps/lane @ RK3588
4.0

3.0 —

2.0 -

1.0

DPHY 1.01 DPHY 1.1 DPHY 1.2 DPHY 2.0
| | | | N

6. MRS

MIPI DSIETFZE D= 5EH, ALURESIMHENFEEIRITERE, HRIEEFNEERRE. B3I,
ETFMIPI DSIMXAIIPIE A &RINFE. {REMIBVEFIE,

HW AN T E:

o BSANE ®\R
¢ AR ERRE ® T
® ZHEERE

7. IXEDACED5EEA:

7.1 uboot

7.1.1 Eh(IE

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

CONFIG_DRM_ROCKCHIP_DW_MIPI_DSI2=y
CONFIG_DRM_ROCKCHIP_SAMSUNG_MIPI_DCPHY=y

7.2 kernel

7.2.1 BEhfiE

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

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

7.2.2 IEzhEcE

CONFIG_ROCKCHIP_DW_MIPI_DSI=y
CONFIG_PHY_ROCKCHIP_SAMSUNG_DCPHY=y

7.2.3 8Eig&ER

DTS &2

arch/armé4/boot/dts/rockchip/rk3588-evb.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
arch/armé4/boot/dts/rockchip/rk3588-evb2-1p4.dtsi
arch/armé4/boot/dts/rockchip/rk3588-evb3-1p5.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evb4-1p4.dtsi
arch/armé4/boot/dts/rockchip/rk3588s-evb.dtsi
arch/armé4/boot/dts/rockchip/rk3588s-evbl-1p4x.dtsi
arch/armé64/boot/dts/rockchip/rk3588s-evb2-1p5.dtsi
arch/armé4/boot/dts/rockchip/rk3588s-evb4-1p4x.dtsi

dts BECE RHI7RI%A:

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

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

rk3588s-evbl: dsi@->dphy->1080p_panel && dsil->dphy->cmd_no_dsc_panel;
rk3588s-evb2: dsi@->cphy->cphy_panel & dsil->dphy->1080p_panel;
rk3588s-evb4: dsi@->dphy->1080p_panel && dsil->dphy->cmd_dsc_panel;
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8. DSI EHlZ3fFiRicE

8.1 DTS Ed&
&dsi0 {
status = "okay";

//rockchip,lane-rate = <1000>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psx;

3

&dsi@_panel {
status = "okay";
compatible = "simple-panel-dsi";
reqg = <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>;
dsi,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>;
//slice-height = <65>;
//version-major = <1>;

//version-minor = <1>;

panel-init-sequence

1
—

05 78 01 11
05 00 01 29
15

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

1
—

15

disp_timings@: display-timings {
native-mode = <&dsi@_timing®>;
dsi@_timing®@: timing® {
clock-frequency = <132000000>;
hactive = <1080>;
vactive = <1920>;
hfront-porch = <15>;
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hsync-len = <4>;
hback-porch = <30>;
vfront-porch = <15>;
vsync-len = <2>;
vback-porch = <15>;

<Q>:

’

hsync-active

<Q>:

’

vsync-active
de-active = <0>;
pixelclk-active = <@>;

8.2 FEEIEA
8.2.1 EMfE

Property Description Value

BRI
D-PHY: Mbps/lane 3 Kbps/lane

EEFTHIETE mipi
C-PHY: Msps/lane g% Ksps/lane

rockchip,lane-

rate BB R
TR Eba0¥8E800Mbps: rockchip,lane-rate = <800>;
g &rockchip,lane-rate = <800000>;
58 Auto-

auto-calculation

disable-hold-
mode

support-psr
compatible
power-supply

backlight

enable-gpios

reset-gpios

Calculation T{#&
=®

RECE TE tAERIMT

fi58E PSR ThiE
compatible
Rim{tE [option]
R

F{EEEGPIO
[option]

RE{1GPIO

FR/RFEH string

FR/RFEE string

F/REB string
simple-panel-dsi
fHxregulator5|
Rl

GPIO3| &R

GPIOS | B#iA
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reset-delay-ms

enable-delay-
ms

repare-delay-
prep y panel sequence

ms &% panel spec
delay =P P
unprepare-
delay-ms
disable-delay-
ms
cmd mode:

MIPI_DSI_MODE_LPM |
MIPI_DSI MODE_EOT_PACKET

dsi,flags DSI2 T 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

dsi,format BEHIEE
MIPI_DSI_FMT_RGB666_PACKED
MIPI_DSI_FMT_RGB565
1/2/3 trios [cphy]
6 trios [cphy YEiE]
dsi,lanes mipi data iBEEEK
1/2/3/4 lanes [dphy]
8 lanes [dphy JUG&i&]
C-PHY panel
hy-c-option IRFEBstrin
phy-c-op {erstfon mIRE g
compressed- *FEDS.C panel #o R Hstring
data [option]
slice-width EX'dSC izt
[option]
ZSHpanel spec
. . EXdsc slicel
slice-height ,
[option]
version-major = W dschRas
, SH8panel spec
[option]

version-minor



panel-init-

B LB LE5
sequence thex]
vt data_type delay_ms payload_lenth payload
anel-exit
P BT HFS)
sequence
display-timing panel timing S % panel spec

8.2.2 display Timing

hback hsync
porch hactive hfront| pulse |
Pixel ot

Clock .

HSYNC

VSYNC

vback
porch |

' vactive

i
.....

T front |
. porch

i C
i pulse

Display Timing

8.2.3 dsi,flags
8.2.3.1 CLK Type

1£ MIPI DSI t¥HY 5.6.1 BRI ERZBTNE: FrADSIA ST s fliEUR SR &8 M (E AT ¥EiE S #E LT ¢
TR, HEFLUEREMSIFIRELER TR, FrUERNAPREEE T EEEEEE 2 IRESIRE
IR T B RIMERIER,

FAIAER, MIPI DPHY BIBSpEE TIFEELIRTIN, Z DSI B RASHEMEBFFHNIHITH, S0
R DSIIMKFERBENIHHIS 3 TIFRS, MBsh@EANTIFEESRN, WTE:
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5004/ 500%/ : 5754

Agilent

1.00:1
10.0:1

i

CH11111MH:

+4 01875Y

URAKTEEZETEINEN, LHREZHLE, sTURERIBESN#HER, AJLUBERERETELHIE
EHHBTRERE S, 8 MIPI_DSI_CLOCK_NON_CONTINUOUS &% dsi,flags B, MIPI DPHY RyAS§h
BERBSIERIBESER, NTE:

a00%/ = 5750

Agilent

1HIE H
1.00:1
10.0:1

fob7

+11.111MHz

ik
1.00:1

8.2.3.2 Eotp

Eotp 7£ DSI #SBARZS V1.0 UNBERRAEAZFFH, RBERS DSIV1.0 2GR AERAAYIZ &2
Tz H¥ Eotp BUAERLFNEMI, RK3588/RK3576 DSI hRASE V2.0, ATHRSRENSENERIEYE, 4
RiZeETS B AMBZREMMNICNFE. SMaZ, 5B Eotp BURTRIHES X,

Eotp R—MEEATERIIERR LEREMINER, Eotp TRFARIERAS S RITMBENRRE
M, HFXTER, DSI AFEE LP R KX Eotpo

Eotp REIFHM DSI €, ©EHEEENE:
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Data Type = DI [5:0] = 0b001000
Virtual Channel = DI [7:6] = 0b00
Payload Data [15:0] = OxOFOF
ECC [7:0] = OxO1

3§ MIPI_DSI_MODE_EOT_PACKET iB/NZ! dsi,flags BRI LAFF% Soc MIPI DSI TX £ = & & 1%
Eotpo
W 27E HSDT =3 TH3K Eotp JFEHZ:

2 hOonw/ s00%/ a0o%/ 72.008/ 210.08/ ’ 419%

Agilent

1.00:1
10.0:1

+62.400ns

 1B.026MH:

8.2.3.3 BLANK_HS_EN

FHiEREE, —REE—TIE® LP11ER, TFE:

a00%/ a00us 500%/ Ja0.0%/ 10,408/ g 41594

Agilent

1001
10.0:1

BEFELEREANEIMNE MIPL #HE S, AT HblankBHEEBR A LP-11, ATLURE
BLK_HFP_HS_EN 8} BLK_HBP_HS_EN &M% dsi,flags B4, fEHFP 8¢ HBP LS ERMIF 1FE-
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4199
Agilent

8.2.4 RFLHHF

vDDI VoDl
VDD (internal power) VDD (internal power)
AVDD AVDD
AVEE AVEE

RESX
RESX L )j
12€_Boot_Rst{0x69) "
i2¢ | — 12¢
RT2BRST
i - MIPI Video Stream Packet
MIPI Video Stream Packet ——————————
s tRESK2LF11 it Setting ¥ AT s
| i Display-on command i“",l""?“m""“"“’ “
Command Transfer < MIPI> 00 - = cklight Contip| Setling Command Transfer < MIPE>

1l
t?.l_s::mj tSLPOU [umn

Backlight Backlight
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8.2.5 RTHIF

VvDDI

VDD (internal

AVDD

AVEE

RESX

Wake Up Gesture (0Ox13) inklre i

12C

MIPI Video Stream Packet

Command Transfer < MIPI> .

TWKGZSOFF :
— !

Backlight Control lay-off + H
Selting -in command, LSOFF2

-—

LP-00

Backlight

8.2.6 #IIALFTIEMEAIERE

data type
0x03
0x13
0x23
0x29
0x05
0x15
0x07

Ox0a

description

Generic Short WRITE, no parameters
Generic Short WRITE, 1 parameters
Generic Short WRITE, 2 parameters
Generic long WRITE,

DCS Short WRITE, no parameters

DCS Short WRITE, 1 parameters

DCS Short WRITE, 1 parameters, DSC EN

DCS long WRITE, PPS, 128 bytes

packet size
short

short

short

long

short

short

short

long
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9. Timing for DSI video mode

DSI Packets

SYNC Pulse Mode

VSA VACT P VFP .
> > i >
BLLP HS BLLP . BLLP BLLP BLLP BLLP Active Video Area BLLP f-- BLLP

SYNC Event Mode

B]_]_P B].LP - S | BLLP | HS | BLLP freveceeececceees BLLP Active Video Area B]_]_P -- B]_].P VS
_________________________ Zoom in )
BURST MODE HSS | HBP | Packed Pixel Stream | BLLP | HFP --"*| HSS | HBP | Packed Pixel Stream | BLLP | HFP |
HACT "
MNon-Burst Mode with SYNC Events HSS | HBP Packed Pixel Stream HFP "--{ HSS I HBP | Packed Pixel Stream | HFP |
«————————————————— >,
—— S, HACT g
MNon-Burst Mode with SYNC Pulses HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP f---- HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP
P P> < >
: HSA HBP HACT " HFP © tine
Packet Pixel Stream | = Pixel stream and Null packets
= Packet V-sync. Start HSS |- H-sync. Start
> Packet V-sync. End HSA | - H-sync. Active (No data)
> Packet H-sync. HSE | = Hosync End
= Non-restricted DSI packet or Low power mode HBP | - Horizontal Back Porch
inchilnzboticut BT HFP |- Horizontal Front Porch
BLLP | = Non-restricted DSI packet or Low power mode

including oprional BTA

10. Bandwidth

MIPI DSI JEzhF = BRI T ARNRIBARN TR #HITHRNITE, YRAERIIERHFITE
HYLE RAAMEERIE BT LU DTS dsi 9T rockchip,lane-rate BH#HITIERE, 2AIAILE
Kbps/Mbps(D-PHY) 8% Ksps/Msps (C-PHY), M TF#HEITEAFIPRIUALI, 4K@60 B3 HFERT
RK3588 MIPI DSI DPHY REZE DSC th5E2 A LISZH, {B CPHY RiEMBHAS RAH T,

remtation et o L | s ety el e

3B40x2160 2160
Htotal = hact + hip + hsync + hbp Htotal = 4400
Vitotal = wvacl + vfp + vsync + vbp Vtotal = 2250

Pixel-CLK = Htotal x Vtotal x MiZE Pixel-CLK = 4400 x 2250 x 60

D-Option:
video burst:

D-Option:
video burst:

BN = Htotal x Vtotal x WiZE x BPP x 10 / lanes / 9 (Gbps)

no video burst sync pulse/event:
BN = Htotal x Victal x WiZE x BPP / lanes (Bbps)

COption:

video burst:

BN = Htotal x Viotal x W3 x BPP x 10 / lanes / 9 / 2.8
(Gsps)

no video burst sync pulse/evenl:
BN = Htotal x Vtotal x WiZE x BPP / lanes / 2 28 (Gsps)

BN-4400x2250x60x24x10/4/9-3. 96 Gbps

no video burst sync pulse/event:
BR=4400x2250x60x24/4=3_ 57 Gbps

COpLion:
video burst:
BN = 4450x2250x60x24x10/3/9/2. 28=2.32 Gbps

no video burst sync pulsefevent:
BN = 4450x2250x60x24/3/2.28=2. 11 Gbps
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11. DSC

DSC & Display Stream Compression 85, M TE— 1 5T¥H DSC RFEER, BNMRFHLRIE,
KRERENRIBTSER R EURIZ AR SEE NRID2S H M LR, 1B B R LA E M EI AR
fo2E, ARIDERISIEINAIELEIRARD ARSI REUEH X B ETEIR B R, MR8 ARE AV E
GMBAERESRTHNEGEIERE SIS E— M, RK3588 ABE M DSC HiZas, AILUBMES DM
KEFRAS LUEHSE. RERE, MSSHMIPI DSI AJ AR ES S HENEmE,

~——==—- /T T T T T T T, DsCBitstream T T T T T T T T o T T o
I Source Device - R\H Sink Device :
I |

I : ‘\ | '
I Internal i 1 I Internal :
: Image Ennmﬁng Dac : Display Link |l . osc 'l:n_'u'lrna.r:u:u:w'n= - "
i Source Encoder h i Decoder Py :
I |

I : [ |
] H [ :
I I !

DSC Use in End-to end System

11.1 Slice

DSCHNINRYRIEIZIE, HRVESEBEKLE, DSCEANRE (slice) , FE—mABEMUTIE, IEIH
MNE IR #{TRB, DSCAIZHNEIHE1. 2. 4. 81, EEEZMNEEN. FTEIEN2BUN
slice/line, line@isEEAMAHZES LUraster-scanllifF A—1THIRE., BRAREEESL, DSCHAILUFERTR
FKENEE,. N TEGLRETHKER, AEBE—1T4ME@E, B LNEYRINKETEE, &
THENTEIRRENK A EE. 2ERM—FKIEAEEEUR T Source Device&Sink Device DSC
TRHOBEBUUKRDSCERLBESRE,

RK3588 DSCO 5% #F 8 slices, DSC1 &% 2#F 2 slicess

3840 pivels - 1 silces Horizontally * 3840 pinets - 2 silces Horizontally- L 3840 pinets - 4 silces Horizontally- »

pixels - 8 silces Horl ¥ ————————3B40 pincts - 4 silces Horizontally

»
F160 ﬂnels_____' 2160 pisals — -
I | |
v "

Slice

UL RERARPEEMIARK3S88 DSC B AR ZIFERMH AN YK EE % VSlices DSCAY, &EWTF
o

DSC_8K: active_slice_num * slice_width <= 960 * 8
DSC_4K: active_slice_num * slice_width <= 2048 * 2
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11.2 DSC Encode

EEGEURESEZ AT, B&IFHESource DeviceMSink DeviceE &R AE S 1 Mslice BB HITMIKLY
ZEt)EI, 1LL3840x216079f1, fRINSource DeviceFSink Device DSCHRAESZ $¥8slices, BILITEKFEAR
BWETEAR, BEEABEYEFTIZ2G, RIIDSC encoderB4 MR HITAMNER G EIBELEN core AR,
XZENEBTIEIR8 M sliceB] LA BAA R HATHITESE, BIRAKERRNA MRS, TR #HT
& 5o

DSC Encoder

=—————3840 pixels - 4 silces Horizontally——» C 1
P ore ]

oo plxels 960x1080 | 960X1080 960X1080 -
2 silecs
960X1080 § 960X1080 960X1080 mq_

erall-,
m—

D SC-Encode

11.3 DSC Bandwidth

4Kp60RI DR A F, BRADSCHIG MIPI D/C-PHY R INT, FREDSCE, HERH 2 A LRS!
RATFREIBEN=9—3"52>—,

_ W

D-PHY (vdieo burst) 3.96 x 4 Gbps 1.32 x 4 Gbsp
3840x2160: 24bits rgb@260
C-PHY (vdieo burst) 2.32 x 3 Gsps 0.774 x 3 Gsps

TEIRK3588 MIPI DSI 3&z5h 1440%x3120p60 4lanes with DSC BRiE4ARY, 433 E LURIAT AR
EHRRIN=9 2 —HES K.
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-340.03

2.000sf

Agilent

b3

1.00:1
10.0:1

11.4 PPS

PPS —#tH 128 bytes KE, I TRSHEIA—L DSC AAFTENEERER:
1. DSC hR4s;
2. DSC [E£4a4m3aiR BPC;
3. DSC [£4a4Rh3/5HY BPP;
4. DSC E4e4miBaimNRIsEGRINES;
5. DSC E4&4mH3HY Slice B
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1600 2560 slice 40

Dec

Hex

force

Tcg

dsc version major|[3:0]

force

Teg

dsc_version minor[3:0]

(=

force

reg

pps_identifier[7:0]

force

reg

bits per_component|[3:0]

force

reg

linebuf depth[3:0]

force

Tcg

block pred enable

force

Teg

convert_regh

force

reg

simple 422

force

reg

vbr_enable

force

reg

bits per pixel[9:0]

force

reg

pic_height[15:0]

force

reg

pic_width[15:0]

force

reg

~slice_height[15:0]

force

reg

slice width[15:0]

force

reg_

chunk_size[15:0]

force

reg

nitial xmit_delay[9:0]

force

reg

initial dec delay[15:0]

force

Tcg

initial scale value[5:0]

force

Teg

scale Inc_interval[15:0]

force

reg

scale_dec_interval[11:0]

force

Tcg

first line bpe offset[4:0]

force

reg

nfl bpe offset[15:0]

force

reg

slice_bpg offset[15:0]

force

reg

initial offset[15:0]

force

Teg_

final_offset[15:0]

force

reg_

flatness_min_gp[4:0]

force

reg_

flatness_max_qgp[4:0]

11.5 S:f5l

11.5.1 {aAIB/ZA DSC

PPS

PPS setting

PAl 1 PPS1
pA2 00 PPS2
00

PALO
PALL PPS11
pALD 28 PPS12
pAL3 06 PPS13
pAlL4 40 PPS14
Lfpats 06 PPS15
PALG 40 PPS16
PAL7 02 PPS17
PALS 00 PPS18
PALY 04 PPS19
PA20 21 PPS20
2%) 00 | pps2l
pA2) 20 | pps22
pa23 05 PPS$23
pA24 DO | pps24
PA2S 00 PP$25
PA26 16 PPS26
N\ [Pa27 00 PP$27
A\ [PA2g oc_| ppsag
\ §PA29 02 PPS$29
P30 7 PPS30
Teast 00 PPS31

FERHEIE MIPI DSI AR R R RPANAILUEA DSCo UTEEF RMIN—ARREASHNFINR
FA/R A DSC %&fF:

1. iZIEH 99— DPHY 4 data lanes %0, &AEZEN1Gbps/lane;

2. iZ1&E48 7 Video Burst mode, 54
3. IZ¥RLAEFF DSC 1 Slice
4,

ZIEAEEE: 676Mbps/lane

Lt .
O™ o, .

1.866Gbps 24 bits RGB 601,
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4.5.1 Speed Setting

Item Unit Value
Frame Rate Hz &0
Pl Clock MHz #4435
MIPI Lane Lane lport® 4Lane
MIP] Speed sps GT6M
4.5.2 Porch Setting
Item Symbal ‘Value
Horizontal Sync Width HEW 0
Honzonial Back Porch HHF 40
Horzontal Active HACT 10y
Horizontal Fromt Porch HFF 118
Vertical Sync Width VEW 4
Vertical Back Porch VEF 18
“ertical Active WACT 2560
Vertical Front Porch VFP &0

11.5.2 JLEEMIPI Y= HE DSC

MTEATF A ERFR—RHEDSCIAE 2560x2560p120 X mipi BRiE4H, HILHMWE RFERERT
To

I560x2560 1230x2560 PANEL 2560x2560

D-PHYO —»  DSID

h J

/ DSCO —» DSI0 —» D/C-PHYD

D-PHY1 —» DSI1

VOP2 \ DSC1 —» DSI1 —p D/C-PHY1

Y

1280x2560
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12. Display Route

Port 0

HODMID Video Stream e HOMI TX Controller 0

m.""‘ . wisric
" —# DSC 8-Slice Encoder Wy

L
[t

Port 1

| MIPID Video Stream fpe f———p  D5I2 Host Contriler 0

Port 2
HDMI TX Controller 1

L

HDMIT Videa Stream

]
rie e ST 2-5lice ENCOORr  s— e

MIPH Video Stream t—h- D512 Host Contriler 1

Port 3
Schematic Diagram of Display Output Interface

12.1 MIPI with DSC

VE3
2048x1080@60H= T DSC ENCODER
elie ——= MIPITXO
VP2 K
4096x4320@60Hz
MIPI TX 1
VP1 -
4096x4320@60Hz
Display Out
VOP2

Schematic Diagram of Display Output Interface
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12.2 MIPI with DSC Bypass

VP3 > MIPITXO
2048x1080@60H=z
VP2 4 —8 mipITX1
4096x4320@E0Hz
Vop? Display Out

Schematic Diagram of Display Output Interface

12.3 DTS &

%0 DSIO ##TE VP3:

&dsi@_in_vp2 {
status = "disabled";
ba

&dsi@_in_vp3 {
status = "okay";

Y,
40 DSIT 3 VP2:

&dsil_in_vp2 {
status = "okay";

Y,

&dsil_in_vp3 {
status = "disabled";
},
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13. FHILOGO

13.1 route_dsiO

%0 vp3->dsi0 B vp3->dscO->dsiO:

&route_dsi@ {
status = "okay";
connect = <&vp3_out_dsio>;

13.2 route_dsi1

5130 vp2->dsi1 3 vp2->dsc1->dsi1:

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

13.3 route_dsiO && route_dsi1

a0 (vp3->dsi0 5% vp3->dsc0->dsi0) && (vp2->dsil 3 vp2->dsc1->dsil) :

&route_dsi® {
status = "okay";
connect = <&vp3_out_dsi0>;

Y,

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

14. DSI HOST

DSI AJLABCE B Manual/Auto-Calculation 23, IXEHEAIABYECE AL Manual 123, AP R LUAEEE
B¢ Auto-Calculation =, ZEXBNTEA:

FHRECE A MIPIFIPPHECO BNRENFRE X EMNE EMNFESE, LUK MSIE FaImied FEK,
Auto-Calculation X EB LU TS

s TEAFPEKE—ASES
o B TECEME, BITHIBRAS BN AIENITH
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o AVFIPIMENZE, REEHIZHENRHNBIZEWL

ports

AT 32657 ports AR Dispaly Interface #1 panel 2 j&li#

WAECE IRPAS I T SX:

Documentation/devicetree/bindings/graph.txt

14.1 £ DSI

TREX

W
2
vplf2/3 = g DSsI0/1

VOp2

BE DS Display Route

14.1.1 DSIO
&dsi0 {

status = "okay";

//rockchip,lane-rate = <1000>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psx;

dsi@_panel: panel@@ {
status = "okay";
compatible = "simple-panel-dsi";

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

port@@ {
reg = <0>;
panel_in_dsi: endpoint {

remote-endpoint = <&dsi_out_panel>;

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

port@1 {

Panel
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reg = <1>;
dsi_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi>;

&mipi_dcphy@ {
status = "okay";

3,

14.1.2 DSI1

&dsil {
status = "okay";
//rockchip,lane-rate = <1000>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psr;

dsil_panel: panel@® {
status = "okay";
compatible = "simple-panel-dsi";

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

port@® {
reg = <0>;
panel_in_dsil: endpoint {
remote-endpoint = <&dsil_out_panel>;

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

port@1l {
reg = <1>;
dsil_out_panel: endpoint {
remote-endpoint = <&panel_in_dsil>;
}
}i


af://n321

&mipi_dcphyl {
status = "okay";
b

14.2 @& DSI

MODE1:

DsI0
DUAL

MIPI

“““‘l Panel
e |
/ DSI0 Paneld
vp2/3 K
— N\ e

split(Left-Right) Display Mode

vp2/3 K

/N

W

VoP2

MODE2:

2048

BB E R THRLLE M :
rockchip,dual-channel = <&dsi1>
dsi,lanes =<8>;//DPHY &, CPHY R{EIXAL 6

&dsid {
status = "okay";
rockchip,dual-channel = <&dsil>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psz;

dsi@_panel {

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

display-timings {
native-mode = <&timing®>;

timing®@: timing® {
clock-frequency = <260000000>;
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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>;
pixelclk-active = <@>;

}:
b
ports {
#address-cells = <1>;
#size-cells = <0>;
port@d {
reg = <0>;
panel_in_dsi@: endpoint {
remote-endpoint = <&dsi@_out_panel>;
}i
}:
b
}
ports {
#address-cells = <1>;
#size-cells = <0>;
port@l {
reg = <1>;
dsi@_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi@>;
}
b
}
g
&dsil {
status = "okay";
}s

&mipi_dcphy@ {
status = "okay";

b

&mipi_dcphyl {
status = "okay";
¥



14.3 Dual-link DSI

Vp2 % > DSI0 Paneld
Vp3 DSI1 >
Vop2
Dual Link DSl Display Route
&dsid {
status = "okay";

//rockchip,lane-rate = <1000>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psr;

dsi@_panel: panel@® {

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

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

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

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

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

&dsil {
status = "okay";
//rockchip,lane-rate = <1000>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psx;

dsil_panel: panel@@ {
status = "okay";
compatible = "simple-panel-dsi";

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

port@@ {
reg = <0>;
panel_in_dsil: endpoint {
remote-endpoint = <&dsil_out_panel>;

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

port@1 {
reg = <1>;
dsil_out_panel: endpoint {
remote-endpoint = <&panel_in_dsil>;

&mipi_dcphy@ {
status = "okay";
¥

&mipi_dcphyl {
status = "okay";

Y,



14.4 DSI M=

14.4.1 DSI + SerDer &

Deserializer

<:j —_ . N
(]
=10 3
GMS q:] _
Llink (]
3840x1080 <Jla—1>] 13 "I\
— [-;} \;J
> VP2 > DSl %
<:j . .
VOP2 ems |=>|][| 2
Llink
- B a
Serializer "‘:[:}:T 39—
o .
N —
Deserializer
1442 ZRBIEAR
RK3588
Frame Buffers VOP2 Interface Bridge E] @
|
- HDMI0/eDPO > Bridge0 H—hdmi
na DPO . Bridge2 hdmi
FBIL | FBIR VP1 —-E+ — ) Brid:es o @
B2l FBOR VP2 e MIPIO 3 Bridged hdm
_-{:—b MIPIL » Bridge5 hdmi
FB32 vP3 » BTG5 > bridges | > *

15. DC-PHY

KPR FBECERRIAZECEMD-PHY, BIFIRECENAA, B FNEAUEER C-PHY:

dsi@_panel: panel@® {

phy-c-option;
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15.1 D-PHY

Clock
Multiplier
Unit

Ref Clock

Controls gI‘LQ
| i aioniitienie testnl o et

APP| = Absfracted PHY-Protocol Interface {complete PHY, all Lanes)
PRI = PHY Protocol Interface (per Lane, some signals can be shared with mulliple Lanas)

D-PHY , D-PHY
Master Clock Lane Module Slave Clock Lane Module
D-PHY § D-PHY
Master Data Lane Module | Slave Data Lane Module
D-PHY | D-PHY
Master Data Lane Module [T | Slave Data Lane Module
_PHY ! PPHY
Master Side  Slave Side

Figure 2 Two Data Lane PHY Configuration

1. Up to 4.5 Gbps per lane in D-PHY;
2. —"D-PHY port fx%4lanes, | ManeHWEFESDLLARK;

3. DISMIEZ T#F500 or "D", D-PHYTEH H#EARS, $HIBRAEZEN1G(DDR), BTt RAIRZRN
79500MHz, MIERD-PHYEREXEAZARIEXLE, DHUFEEHAE X,

15.2 C-PHY

Clock
Multiplier
Unit
Ref Clk —L & -
EnntmlsT—T :

1
1
i PP
:
1

1

[}

!

| PHY
| | Adapter
[}

!

1

]

I

1

Layer

APPI = Abstracted PHY-Protocol Interface (complete PHY, all Lanes
PEl = PHY Protocol Interface {per Lane, some signals can be shared with multiple Lanes)

C-PHY

C-PHY

Master Lane Module

@
e
%

Slave Lane Module

C-PHY

C-PHY

Master Lane Module

Slave Lane Module

C-PHY

C-PHY

Master Lane Module

Slave Lane Module

Master Side

PHY
Adapter

(2

Layer

Slave Side

Figure 5 Three Lane PHY Configuration

1. Up to 2.0 Gsps per trio in C-PHY;

2. —C-PHY port &2 %3lanes, & lanel tree-wire-trios £HX;

3. C-PHY XA SR HEE, ENNHRREBEHNNET;

4. C}sH9Z2Channel-limited, @ E#RHIZI3, C-PHY

B3t3%lanes, &&KlanefEMA3&ERR,
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16. THZAZTEM

MIPI DSI A] IASCIREHASIER IR, Lba0 120fps <-> 60fps ZBIGHSTRERIIR, BSATSH
{Rockchip_RK3588_Developer_Guide_Vsync_Adjust_CN) 83X,

688%

2% Agilent

+121.95H;

+1.68750V

g A HEmE
40.0ns

17. PSR

X MIPI DSI T{E7f COMMAND &3, BIHAE GRAM, BAIUEERASKRESHHRHEIERXT TR
B9 DSIEE LUR/LINEE, RIRIFSM GRAM RIEESH, YF—MEEMETRRETHE, ERIHENAFE
BEFERAY GRAM HHRIF ML EH E o

Agilent

ug A R imA
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18. il S Hh

18.1 DSI Layer Definitions

Application Processor Peripheral
Pixel to Byte Packing Formats
Application Coded Bistream Format ) Application
Data Control Coemmand Generation ! Interpretation Data oot
aoees (][] oo [[[]]]]
Dty Ceitrel Packet Based Protocol ';*‘a Centtacd L E ﬁﬁﬁ*]—ﬂ 1 Eﬂwﬁiﬁ
Low Level Protocol ECC and Checksum Generation and Low Level Protocol
Data Cantral Testing Data Control ® ZFHRECCHICRC
oo [[1[]1] 3 e |[[]]]] .
, [ 3 lane =3
[ Lane Management Lane Distrbution and Merging Lane Management ﬁﬁﬁﬁ&%lr J:ﬁkﬂiﬂ = #
LN x nebits 1+—|—|+|—H— n=16 for Option C (G-PHY): n=8 for Option O (D-PHY) 3£ N xn ms| | | | | | | ® %gﬁﬁ’iﬁ?ﬁ
Data Control Stal.‘l Of Packst / El'ld of Packet Data Control
Paviayer | | S Dere PHY Layer
Electrical Layer

-

High Speed Unidirectional Clock (applies to D Option only) f T

Lane 0 = High Speed Data (optionally Bidirectional in LP Mode)
L]

Lane N-1 = High Speed Unidirectional Data

18.2 D Option

18.2.1 Lane states and line levels

Lo - Power signaling level (e.g. 1.2V)

Max LP-RX High

> RIEESESIRE: 200mV
» Low-Power (FS18HE: 1.2V

HE diff. awing (e.g. 200mV)

Reference ground

Line Levels

TRFFIE DPHY Lane [E BRI EHIMMFAEEBERS.

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 N/A Stop N/A, Note 2
Note:

1. During High-Speed transmission the [ ow-Power Receivers observe LP-00 on the Lines.
2. If LP-11 eccurs during Escape mode the Lane retums to Stop state (Control Mode LP-11).
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18.2.2 Global Operation Flow Diagram

y )
X ( _ Trigger )y Esca pE
© Init Mode

A

| Pr r },{HS thst"1
LP-01

Y

=00

HST / " Turnaround
SoT EoT LP—GUHG?EGH?}_ )
.Y

s ™~
RX ( ' (_Trigger w [Escape
_ULP Mode
Init Wait \
ln.\ Slave J L

HS-Prpr) (HS-Rast\ ( Sto LP-Rgst
l LP M LF‘vD::l ) LPr1i1} j—udcnl
F 3

\LP-00=01=00

Y v
HST/ " Turnaround
SoT HS-Deskew EoT LP-00=10=00=10
L vl

DSI #EBEE R LUIIRsH RSN F =g :

1. Escape Mode (R Dp0/Dn0 SZ{ETEIZIER);
2. Bus Turnaround Request (R Dp0/Dn0 SZ{ETEIZIER);

3. High-Speed Data Transmissiono

EX=FEXAENTHAN R FFIEXAT:

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 Turmaround Request® LP-11 < LP-10 < LP-00 <& LP-10 = LP-00 Hi-Z

Entering and Leaving Sequences

18.2.2.1 Escape Modes

LEREELT LP HX, $#IEEE0RT Escape Mode, $iE&@EMN &1 LP-11->LP-10->LP-00->LP-

01->LP-00 # X\ Escape Mode, i&d LP-00->LP-10->LP-11 iR Escape

Mode.
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Escape Load If

Escape Mode Entry (EME) Command Needed Mark-1

I A — A A |

-------------- .“ | ] e
DopP ' 3

v ! DOP =====
DON 1| '! DON .
‘b _______________________ "
LP-11 LP-10 LP-000 LP-01 _LP-00 LP-00 LP-10 LP-11
——— S ———————
Time

h

General Escape Mode Sequence
18.2.2.1.1 Escape Commands

—B#IEEEH N Escape 1B, KIiX2BMNZ K% 8-bit Escape Comands 15R1ER1TH, Escape
Comands #1F:

Escape Commands

Escape command Command Type Mode/Trigger [FirstE;:y Oot::aBl;thﬁaal?:::tle d) Dn Do
Low-Power Data Transmission Mode 1110 0001 b - X
Ultra-Low Power Mode Mode 0001 1110 b X X
Undefined-1, ™’ Mode 1001 1111 b - -
Undefined-2, ™=’ 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

18.2.2.1.2 LPDT

LIIEEE# N Escape IR BRETRERAZ Low-Power Data Transmission(LPDT) &%, Soc By
MIPI DSI TX AJ U@ LPDT R m ERER L EHIE, — 2B XM A E MIPI 2 RERTEH]
BEsl,

Escape Made Enlry (EME) Marke1
A LY 'd A LY
;
-
tl ___________________________________________ 1
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
.. Escape Mode
. Entry (EME)_—— Low Power Data Transmission (LPOT) Load (Data) . Mark-1
f L ¥ & k] L T 1 1
....... o - - - - ———
[ L] ) + 1
DoR HITEHEE i ! A
4 Wil Wit e Faai DOP ssess
0on 1 .|. i‘ H : * H " : .1 DoN
— LU CIECH} i LAV, A AT 1 RV A AP ) LU il » R 4
LP-11 1 1 1 a o o o 1 1 LP-11
Mak
Time B”

Low-Power DATA Transmission(LPDT)

BRIk LPDT JRAZa0 T -
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Agilent

1.00:1
10.0:1

+1.2500MHz

+0.0Y

18.2.2.1.3 ULPS

Escape Mode Entry (EME) Mark-1
A, A
| B s Tk -"-"b. ’l-'--'-"-'--“_=__=__=
“ !’
I. 8'
‘b. J"
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
Escape Mode
Ultra-L
Entry (EME) Ultra-Low Power Status (ULPS) PDL:ST;B Mark-1 .
II I ¥ A W 1 T . 1
"""" B0
DoP MR DOP  =----
DON LR DR DON ——
__________________ F -
LP-11 0 0 0 1 1 1 1 0 LP-11
Time

Ultra-Low Power State(ULPS)

18.2.2.2 HSDT

3 DPHY HE B ETE SR PIE AT, B REREIUISH NS REIRERIE, FrARSiEmER et
ANBERHEFHRI, ERUAENRESERN. SE@ERIN TFIIHENSEREL:
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

u B W N =
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HIEBERHERMIBEFEENRE: ERE—NEROAHIMIBEZ B EMIRE P IRSUHRFFZRE
—ES B8] Ths-trailo

;L"—TLPI—.-?-IpHEPhREP?-'THS-ZEHGF-‘—THﬁg_NC—F;

00011101 , ,-‘

ViH(min)} : :_ ;
it \ \ HSDT HS-Oor HS-1 #_
IEF!M-EN{I"I’]EX]E- -l J : : ? X ‘J{_l" }

i T i HS-0 ! - -l TrReEOT

LP-11 ETD-TERM_EN-E - E"'THS“"'“P"% LP-11
LP-O1 LP-00 - Teor—
i it~ THS-SETTLE— E-Q—THS-TRNL—.“.—THS-EXIT—-"%

High-Speed DATA Transmission (HSDT)

B TR ER IR HSDT IRAZA0 T
BO0Y/ 5004/ 500/ - 419¢

Agilent

1001
10.0:1

fotF

+62. 400ns

 1B.026MH:

18.2.2.3 BTA

HRBEMNETRRIRIREVE B, Soc DPHY IS —HiE@EE R LUBSHITEABIRT B, BESEROT:
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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)

e 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

MCW Controls Data Lanes The MCU waits until the Display Data | anes
A Module starts to control data lanes ¢ v
(its output drivers) when MCU can
Turnaround Request (TAR) put output drivers in the high-Z mode LP-Regquests
A A . W . Al
.................. . et d e
' '
DOP y !/ | s
.
DON \ 3 \ ! DOP  ==e--
y ! L _a' DON  ——
LP-11 LP-10 LP-00 LP-10 LP-00 LP-00 LP-00 LP-10 LP-11
Time

Bus Turnaround Procedure

IR ERTE HSDT BI A B RARIR B3R FHEIR BTA RAZUNT !

EFEm
a

a0ow/ 500%/ s00%/ 540.08/

Agilen

1.00: j1l
10.0:1

+11.111MHz

+4 01875Y

pp— ELEnE]

18.2.3 Endian Policy

FTIEETE LP 0 HS BUREMIET, HREHEUKEMEER T 8H L RA BTER,
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18.2.3.1 SPa

Packet Header (PH) 4 bytes total
A

F’acl-celt Data
i y

LP-11 : Low Power - Stop State
SoT : Start of Transmission

DI : 8-bit, Data Identification

Data 0/ Data 1 : 8-bit, Packet Data

LP-11 SoT DI Data0 | Data 1 ECC EoT

LP-11 ECC : B-bit, Error Correction Code

EoT : End of Transmission

Time

Short Packet (SPa) Structure
Example:

Packet Header (PH)

A

.Y

BOo|B1|B2|B3I|B4|B5|B6|BTB0|B1|B2|B3|B4|B5|B6|B7T|B0|BEB1|B2)|B3 BS |B6E |BTQED | B1|B2|B83|B4 | B5| BE | BT
M M M
s s s s s s
B B B B B =]
i
- Ll
Time
SPa

18.2.3.1.1 LPDT-SPa

IR ERTE LPDT B MR ERZ XN E SPa HBIRKAZAI T -

a0ou/ s00%/ s00%/

18.2.3.1.2 HSDT-SPa

IR 2R TE HSDT BIA B REIRZIXIN L SPa FHBIRKAZANT -

Agilent

1.00: j1l
10.0:1
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18.2.3.2 LPa

Packet Header (PH)

4194

Agilent

IHIE %2
1.00:1
10.0:1

+62. 400ns

+1E.

6 to 65541 bytes total

LP-11 SoT DI wC ECC Daia0 | Data1
Time
-
Data(WC-2) | Data(WC-1) Ccs EoT LP-11

Time

Example:

Long Packet (LPa) Structure

LP-11 : Low Power - Siop State

SoT : Start of Transmission

DM : 8-bit, Data ldentification

WC : 16-bit, Word Count

ECC : 8-bit, Ermor Comection Codea

Data 0 ,---Data(WGC-1) : Packet Data (0~65535 bytes)
CS : 16-bit, Check Sum = Packet Footer (PF)

EoT : End of Transmission
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Packet Header (PH)

g

Dl T WC (Least Significant Byte) WC (Most Significant Byte) ECC

E1|E2|El|E4|B5|BE [ET|BO| B |B2|Bl|B4|BE|BE |ET | BO| B |B2| B3| B4 |B5 | BE | BT

Packet Data (PD)

mtan&'ﬂ'ﬁa Diata 1 (Parameter)
A,

‘m\mmmmmmmmmazmmmmm

Time

Packet Footer (PF)

.
il
-

T (Loaet STonteant Byie) | CRC (Wowt Sranieant B71e) |
o=E3

X

Tiﬁw h-«
LPa
18.2.3.2.1 LPDT-LPa
1Bt RIRERTE LPDT A ERERA IR L LPa FHEFKRZANT .
0.0

Agilent

1.00:1
10.0:1

+1.2500MHz

+0.0Y
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18.2.3.2.2 HSDT-LPa

B RIKERTE HSDT BRERRIRAIEI L LPa HEIRKAZIT !

L00%/¢ ! RO0% ! . 419%

Agilent

1.00:1
10.0:1

Fito
+E62.400ns

+16.026MHz
AY[2):

18.2.3.3 DI

0t SPa # LPa h#RE— Data Identification (DI), —MNEEKIEAIIEH DI RE, DI 26 LM—IF
73, BENEBDEMR:

> 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)
ViC DT
(Virtual Channel Identifier) (Data Type)

Bit 7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0

Data Identification (DI) Structure

MIPI il F B AT E X B9 R BR D RS B0 T
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Table 16 Data Types for Processor-Sourced Packets

Da::;’;"‘" D{“;:i*:] :I?';]“’ Description P;fz“:t
0x01 00 0001 Sync Event, V Sync Start Short
0x11 01 0001 Sync Event, V Sync End Short
0x21 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
Ox12 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
Ox06 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
0x0A 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

18.2.4 Video Mode Interface Timing

18.2.4.1 Vertical Display Timing (Video mode)
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|
| |l | I
IVFPIVS [ | VFPI
D[23:0] | | |
L lveL . Vadr(NL) |
| |
pe[] ! ' | |-
[ | [ VP(1 Frame) [ I
HSYNC
PHCRET. Iﬂ,-"’ - ;l k\\
- Y
xamplef Pt ! \ S
- il ,
ror ( \ |
| | | J,.‘J,f | |
77
B|viB|H| B|H B|H B|H B| RGB |B|H B| RGB |B|H B| H B| V| B
P|s|P|s|P|s|P|s|P|S|P| Data |P|S Data |P| S| P| S| P| S| P
// |
| | | 'H | |
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)

18.2.4.2 Horizontal Display Timing (Video mode)

DE

I I I

| HFP | HS| HBP | HFP |

T 1 |_
HSYNC I [ :

| I | HAdr | I

I 1 | * il I
D[23:0] Invisible Data Visible Data Invisible Data

I I I

I [ |

I (. I | I

I I I

| I | 1 Line Period | |

Horizontal display timing (video mode)
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18.2.4.3 Non-Burst Mode with Sync Pulses

4 " (VEA + VBP + VACT + VFP)
L L1 L L L L L L
AT A AT & £y ™ A A ‘AN AT A
VIHIH H|HJH HIH|H ViHlH HiHIH HIH|H HiH|H H|H
555%5555'&'5555‘5555?; 5‘155"; Actva Video Area qﬁSEé"'s%s%qaqtbs
S|A|E S|AJE S|A|E E|AJE SIANE) | S|A|E S|A|E A s
AL U WY BV AN, (WA AN, WALNFELWERY Y
L VEA Lines M VBP Lines » A VFP Linss &
* Wi Y i Y
J_.—-—" ~
- .
- “
- .
PR (. ~
r L Lma busay ber
p
R A ] _la b
H HIH H H|H
S|HBA |5 (B RGE HFP S| HSA |S|B RGE HFP
5 E|P -4 E|F
W p s WS R
W YACT Ungs »
¥

Non-Burst Mode with Sync Pulses

I TR 28383X Non Burst Sync Pulse ;JEHZ807F :

-b¢ U0ns

+16.1

+4.01875v
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18.2.4.4 Burst Mode

L * (V5A + VBP + VACT + VFP)

t e b L L L L i
' ' A L ' Oy
W H H H =] H M HI{EB|L]W
s|Bls| B s|ELs| B s| B Active Video Area s| B s| B |s|tle]s
s 5 ] s\~ 5 5 s|elm|s
L N [ N S M U
Fl WEA Lines rl VEP Lines I Il VEP Lines
k| :j\ ¥ Al :}
_-"_'-F B .‘"H
_,-"-‘-F \K
_—’-F-F tb-ﬁ.ﬂ M-\
- [ baszr Ler
- e
a T a e
H|H HiH
5|8 RGE f.l:" HFP S5|B RGB EIP_ HFP
5P s|P
" WVACT Lines
¢ ‘|

Video burst mode

BRI 2R TR Video Burst S0 :

10,408/

19. &R |n)E

19.1 EHVOP timing #1 Connector 8

console:/ # cat /d/dri/@/summary
Video Port@: DISABLED
Video Portl: DISABLED

4193
Agilent

1.00:1
10.0:1
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Video Port2: DISABLED
Video Port3: ACTIVE
Connector: DSI-2
bus_format[100a]: RGB888_1X24
overlay_mode[@] output_mode[@] color_space[0]
Display mode: 1080x1920p6@
clk[132000] real_clk[132000] type[48] flag[a]
H: 1080 1095 1099 1129
V: 1920 1935 1937 1952
Cluster3-win@: ACTIVE
win_id: 6
format: AB24 little-endian (@x34324241) SDR[@] color_space[@]
glb_alpha[0xff]
rotate: xmirror: @ ymirror: @ rotate_90: @ rotate_270: 0
csc: y2r[@] r2y[@] csc mode[0@]
zpos: 0
src: pos[0, 0] rect[1080 x 1920]
dst: pos[@, 0] rect[1080 x 1920]
buf[@]: addr: 0x000000000376e000 pitch: 4352 offset: @

19.2 &FE DSI2 tH% clk tree

Hmipi TFEIEDSCIER, mipifEARERZESMISHE R4 Mpixel, BXRNHEHEMTXR!
video_timing_pixel_rate / 4 = mipi_pixel_clock x K = dclk_out x K= dclk_core

Hmipi TYFEDSCRT, MHXNHEREN TR

mipi_pixel_clock = cds_clk / 2

AR BUIAK =1, Hmipilc B AVEEERER, K=2,

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

clk_vop_pmu 0 0 0 24000000 @ 0 50000
dclk_vop3 1 2 0 33000000 ®© 0 50000
dclk_vopl_szc 0 1 0 594000000 0 © 50000

dclk_vopl 0 1 ® 594000000 @ 0 50000
dclk_vop@_szc 0 1 (] 594000000 (] @ 50000
dclk_vop@ 0 1 0 594000000 0 © 50000
aclk_vop_low_root 1 1 ® 396000000 @ 0 50000
hclk_vop_root 2 4 (] 198000000 (] @ 50000
hclk_vop 1 3 (] 198000000 (] © 50000
aclk_vop_root 1 1 0 500000000 @ 0 50000
aclk_vop_doby 0 (] (] 500000000 (] @ 50000
aclk_vop_sub_sxc 1 1 0 500000000 0 ®@ 50000
aclk_vop 1 4 0 500000000 @ 0 50000
pclk_vop_root 3 5 (] 100000000 (] @ 50000
dclk_vop2_szc 1 1 (] 148500000 (] © 50000
dclk_vop2 1 2 ® 148500000 @ 0 50000
console:/ # cat /d/clk/clk_summary | grep dsi
pclk_dsihostl 1 2 (] 100000000 (] © 50000
pclk_dsihost® 1 2 0 100000000 @ 0 50000
clk_dsihostl 1 2 ® 351000000 @ 0 50000
clk_dsihost@ 1 2 (] 351000000 (] © 50000
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console:/ # cat /d/clk/clk_summary | grep mipi

mipil_clk_src 0 0 0 33000000 0 ® 50000
mipil_pixclk 0 0 (] 33000000 (] © 50000
mipi@_clk_sxc 0 0 ® 148500000 0 ® 50000
mipi@_pixclk 0 0 © 148500000 0 ® 50000
clk_usbdpphy_mipidcpphy_ref 5 5 0 24000000 0 ® 50000
clk_mipi_camaraout_m4 0 (] (] 24000000 (] @ 50000
clk_mipi_camaraout_m3 (] 0 0 24000000 0 ® 50000
clk_mipi_camaraout_m2 0 (] (] 24000000 (] @ 50000
clk_mipi_camaraout_mo 0 0 0 24000000 0 ® 50000
clk_mipi_camaraout_ml (] 0 0 37125000 0 ® 50000
pclk_mipi_dcphyl 1 1 0 100000000 0 0 50000
pclk_mipi_dcphyo 1 1 0 100000000 0 ® 50000

console:/ #

19.3 MAEFISTE DSI lane EZE

DSI lane ERAIEE B MM, —MRIEHBENTHE

dmesg | grep dsi

[ 77.369812] dw-mipi-dsi2 fde20000.dsi: [drm:dw_mipi_dsi2_encoder_enable] final
DSI-Link bandwidth: 879 x 4 Mbps

—MEEL U TR FEEE:
&dsi0 {

rockchip,lane-rate = <1000>;

19.4 MIPI DSI2 HOST ;&F& B Ccolor bar Iigt, @I TFe<aIIL
ik VOP2 & color bar

RIE B RS RN N AT <
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19.4.1 RK3588

vpo:
io -4 @xfdd90c@8 0x1 && io -4 0xfdd900oe oxffffffff

vpl:
io -4 @0xfdd90de8 0x1 && io -4 0xfdd9000e oxffffffff

vp2:
io -4 @0xfdd90ed8 0x1 && io -4 0xfdd9000@ oxffffffff

vp3:
io -4 @xfdd90fe8 0x1 && io -4 0xfdd9000e oxffffffff

19.4.2 RK3576

vpo:
io -4 @x27d00c@8 Ox1 && io -4 0x27d00000 Oxffffffff

vpl:
io -4 0x27d00de8 0x1 && io -4 0x27d00000 Oxffffffff

vp2:
io -4 0x27d00ed8 0x1 && io -4 0x27d00000 Oxffffffff

19.5 H{THIEG R TFE R, MIPI DSI2 #l panel BREBEES

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: @x%x\n", mode);
if (plat->on_cmds) {
if (priv->cmd_type == CMD_TYPE_SPI)
ret = rockchip_panel_send_spi_cmds(panel->state,
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@@ -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;

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

}

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

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

p->prepared = true;

return 0;

BEEERBN I SEAERENFREFESEME:

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



19.5.1 get_power_mode FHFh[E]FERHS

19.5.1.1 RIBIEERE0x08(FK T40x11. 0x29);KA4NT

§ s00r/ @ 5000/ - 9.000: 20005/ @i t W 5697

AX = 960.000ns |1 1/AX = 1.0417MHz | AY{4) = -2.64850V

19.5.1.2 RIRIEEIREI0x9c(BTA0x11. Ox29)iEAsT

B s00v/ @ s500v/ 9.0008 20008/ {1t t E 5697

AX = 960.000ns | 1/AX = 1.0417MHz | AY(4)=-264850V |

prewy = X Y X1 X2 Io X1 X2
tr 4 v 14.0200us 14.9800us
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19.6 drm IEEh;EHbindiER

BYN TS, EERSTEE AN bound RE, thi DP B PHY ;X EFEESSE DP bound F&:

/sys/kernel/debug/device_component/display-subsystem <
master name status
display-subsystem bound
device name status
fdd90000 . vop bound
fde20000 .dsi bound
fde30000.ds1i bound
fde50000 .dp bound

19.7 backlight3Zzhprobes

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

19.8 Command Mode R RIRAINAIEIE TE

AFLEEGERER, RREHZERIMAYSAERN 1% 2R 1E28 M GRAM TR ERISHERRIF—2. RK3588
#0 RK3576 X FERRABTEESIMNBR IR AR

19.8.1 B TE

MIPI DSI E%17 18 PIN B] LS FARL teo

&dsio {
/* BRRATEESEREIMIPI_TEQ */
pinctrl-names = "default";
pinctrl-0 = <&mipi_te0>;
Y
&dsil {
/* RRRATE(SSEZEIMIPI_TEL, only RK3588 support dsil */

pinctrl-names = "default";
pinctrl-0 = <&mipi_tel>;
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19.8.2 ¥ TE

BEHREN TE SWERMREMINGE, PRI UFBEMTI GPIO fEAMARRERALER TE
o

&dsi0 {
status = "okay";
te-gpios = <&gpio@ RK_PC4 GPIO_ACTIVE_LOW>;
pinctrl-names = "default";

pinctrl-0 = <&lcd_te_gpio>;
s

T EBIRMIPI DSIR X EHR(S S B RATES SIRER—BUKZ .

4 alows aoow/ 21.008/ . o7ab

Agilent

1.00:1
10.0:1

19.9 WEBEMIPIEIHE X MR

WNRBEHIITHENCEERIF TMIPI Portsifk 7, BB YN FECE FHI TR LE:

&dsio {

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

Y,

&dsil {
status = "okay";

Y,
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19.10 AP S

EMIPI DSHESMIASIZFFEMNESHITIAE, WTEEX AT RBE:

dcphy@:
cd /sys/devices/platform/fedad0@o.phy/
dcphy1l:
cd /sys/devices/platform/fedb00@@.phy/

19.10.1 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)

+

+#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 T_HS_TRAIL_MASK GENMASK (7, 0)
+#define T_TA_GET_MASK GENMASK (7, 4)
+#define T_TA_GO_MASK GENMASK (3, 0)

+
/* MIPI_CDPHY_GRF registers */

#define MIPI_DCPHY_GRF_CON® 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, o, 2},
I¥;

+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;
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+ unsigned int level;

+  regmap_read(samsung->regmap, BIAS_CON2, &val);
+ level = (val & REG_400M_MASK) >> 4;

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

+}

+

+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_MD@_ANA_CON@, &val);
i level = (val & CAP_PEAKING_MASK) >> 12;

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

+}

+

+static ssize_t

+cap_peaking_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, DPHY_MC_ANA_CON@®, CAP_PEAKING_MASK,
CAP_PEAKING(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD@_ANA_CON®, CAP_PEAKING_MASK,
CAP_PEAKING(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD1_ANA_CON@, CAP_PEAKING_MASK,
CAP_PEAKING(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD2_ANA_CON®@, CAP_PEAKING_MASK,
CAP_PEAKING(val));

+  regmap_update_bits(samsung->regmap, DPHY_MD3_ANA_CON@, CAP_PEAKING_MASK,
CAP_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_MD@_ANA_CON®@, &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,
T 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;

+

T regmap_update_bits(samsung->regmap, DPHY_MC_ANA_CON®, RES_UP_MASK,
RES_UP(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD@_ANA_CON®@, RES_UP_MASK,
RES_UP(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD1_ANA_CON®@, RES_UP_MASK,
RES_UP(val));

+ regmap_update_bits(samsung->regmap, COMBO_MD2_ANA_CON®, RES_UP_MASK,
RES_UP(val));

+ regmap_update_bits(samsung->regmap, DPHY_MD3_ANA_CON@, RES_UP_MASK,
RES_UP(val));

+



+  return count;

+}

+static DEVICE_ATTR_RW(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 level;

+ regmap_read(samsung->regmap, COMBO_MD@_ANA_CON@, &val);
+ level = (val & RES_DN_MASK) ;

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

+

+}

+

+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)

T val = 15;

+

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

+ regmap_update_bits(samsung->regmap, COMBO_MD@_ANA_CON®@, RES_DN_MASK,
RES_DN(val));

T regmap_update_bits(samsung->regmap, COMBO_MD1_ANA_CON®, RES_DN_MASK,
RES_DN(val));

+  regmap_update_bits(samsung->regmap, COMBO_MD2_ANA_CON®, RES_DN_MASK,
RES_DN(val));

+ regmap_update_bits(samsung->regmap, DPHY_MD3_ANA_CON@, 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_MD@_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;

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

+ return -EINVAL;

+

+ hs_exit = T_HS_EXIT(val);

+ regmap_update_bits(samsung->regmap, COMBO_MD@_TIME_CON2, T_HS_EXIT_MASK,
hs_exit);



+

hs_

+

hs_

+

+

+

hs_

+

hs_

+
+

+

+}

regmap_update_bits(samsung->regmap, COMBO_MD1_TIME_CON2, T_HS_EXIT_MASK,
exit);
regmap_update_bits(samsung->regmap, COMBO_MD2_TIME_CON2, T_HS_EXIT_MASK,
exit);

if (!samsung->c_option) {
regmap_update_bits(samsung->regmap, DPHY_MC_TIME_CON2, T_HS_EXIT_MASK,
exit);
regmap_update_bits(samsung->regmap, DPHY_MD3_TIME_CON2, T_HS_EXIT_MASK,
exit);

}

return count;

+static DEVICE_ATTR_RW(hs_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_MD@_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,

+

+{

+

+
+

+

hs_

+

hs_

+

hs_

+

+

+

hs_

+

hs_

+

const char *buf, size_t count)

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_MD@_TIME_CON2, T_HS_TRAIL_MASK,
trail);

regmap_update_bits(samsung->regmap, COMBO_MD1_TIME_CON2, T_HS_TRAIL_MASK,
trail);

regmap_update_bits(samsung->regmap, COMBO_MD2_TIME_CON2, T_HS_TRAIL_MASK,
trail);

if (!samsung->c_option) {
regmap_update_bits(samsung->regmap, DPHY_MC_TIME_CON2, T_HS_TRAIL_MASK,
trail);
regmap_update_bits(samsung->regmap, DPHY_MD3_TIME_CON2, T_HS_TRAIL_MASK,
trail);
}



+
+  return count;

+}

+static DEVICE_ATTR_RW(hs_trail_or_post_3);

+

+static ssize_t

+hs_zero_oxr_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_MD@Q_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_ZERO(val);
+ regmap_update_bits(samsung->regmap, COMBO_MD@_TIME_CON1,

T T_HS_ZERO_MASK, hs_zero);
+  regmap_update_bits(samsung->regmap, COMBO_MD1_TIME_CON1,
+ T_HS_ZERO_MASK, hs_zero);
T regmap_update_bits(samsung->regmap, COMBO_MD2_TIME_CON1,
+ T_HS_ZERO_MASK, hs_zero);

T if (!samsung->c_option) {

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

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

+ }

+
+  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_MD@Q_TIME_CON1, &val);
+ hs_prepare = val & GENMASK(7, 0);

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

+}

+

+static ssize_t hs_prepare_ox_prepare_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_prepare;

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

+ hs_prepare = T_HS_PREPARE(val);
+ regmap_update_bits(samsung->regmap, COMBO_MD@_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) {

i regmap_update_bits(samsung->regmap, DPHY_MC_TIME_CON1,
+ T_HS_PREPARE_MASK, hs_prepare);

T regmap_update_bits(samsung->regmap, DPHY_MD3_TIME_CON1,
+ T_HS_PREPARE_MASK, hs_prepare);

+ }

+
+  return count;

+}

+static DEVICE_ATTR_RW(hs_prepare_oxr_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);

T unsigned int val;

+ unsigned int 1px;

T regmap_read(samsung->regmap, COMBO_MDQ_TIME_CON®, &val);
+ 1px = (val & GENMASK(11, 4)) >> 4;

+ return sprintf(buf, "%d\n", 1px);

+static ssize_t lpx_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 1lpx = 0;

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

+ 1px |= T_LPX(val);

+ /*  T_LP_EXIT_SKEW/T_LP_ENTRY_SKEW unconfig */

+ regmap_write(samsung->regmap, COMBO_MD@_TIME_CON®, 1lpx);
+ regmap_write(samsung->regmap, COMBO_MD1_TIME_CON®@, 1lpx);
+  regmap_write(samsung->regmap, COMBO_MD2_TIME_CON®, 1lpx);

+ if (!samsung->c_option) {

i regmap_write(samsung->regmap, DPHY_MC_TIME_CON®@, 1lpx);
+ regmap_write(samsung->regmap, DPHY_MD3_TIME_CON®, 1px);
+ 3

+

+  return count;

+}

+static DEVICE_ATTR_RW(1lpx);

+

+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,

T &dev_attr_cap_peaking.attr,

+ &dev_attr_reg_400m.attr,

+ NULL

+};

+

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

+};

+

+static int samsung_mipi_dcphy_cts_sysfs_add(struct samsung_mipi_dcphy *samsung)
+{

+  struct device *dev = samsung->dev;

T 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;

pm_runtime_enable(dev);

return 0;

19.10.2 IREHSEE

echo level > output_voltage

RhBRIAMN T ECE |
1. D-PHY: 2'b00
2. C-PHY: 2'b10

level 20T
1.2b'00 : 400mV
2.2b'01:200mV

3.2b'10:530mV
4.2b'11:530mV

19.10.3 HiEM[E

echo level > reg_400m

level BEITF:

1. 3'b000: 380mV / 230mV
.3'b001: 390mV / 220mV
.3'b010: 400mV / 210mV
.3'p011:410mV / 200mV
.3'p100: 420mV / 190mV
3'b101: 430mV / 180mV
.3'p110: 440mV / 170mV

o N o w A W N

.3'b111: 450mV / 160mV
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19.10.4 cap peaking

echo level > cap_peaking

level: 0~7

19.10.5 {SStiming
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1 Data : Post LP-111
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‘ of:33,333,.. 3444443 of unused code word:
Prog. sequence in (Least Significant 4444444
mid-section is disabled. Symbol first)

C-PHY High-Speed Data Transmission in Burst

TS SR count(ER] LATE[E3E L HEIRZEEDR, LbiNTIpx:

cat lpx

19.10.5.1 Tipx

echo count > 1px

19.10.5.2 Ths_prepare_or_prepare_3

echo count > hs_prepare_or_prepare_3
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19.10.5.3 Ths_zero_or_prebegin_3

echo count > hs_zero_or_prebegin_3

19.10.5.4 Ths_trail_or_post_3

echo count > hs_trail_or_post_3

19.10.5.5 Ths_exit

echo count > hs_exit

19.10.6 High-Speed Driver Up Resistor Control

echo level > res_up

levelZ2EWNT:

—_

. 4'b0000: 43 ohm
. 4'b0001: 46 ohm
. 4'b0010: 49 ohm
.4'p0011: 52 ohm
. 4'b0100: 56 ohm
.4'p0101: 60 ohm
.4'b0110: 66 ohm
.4'p0111: 73 ohm
.4'p1000: 30 ohm

o W 00 N o U B~ W N

—_

.4'p1001: 31.2 ohm

—_
—_

.4'p1010: 32.5 ohm

—_
N

.4'p1011: 34 ohm

-
w

.4'b1100: 35.5 ohm

-
D

.4'p1101: 37 ohm

—_
(0]

.4'p1110: 39 ohm

—_
(o)}

.4'b1111: 41 ohm
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19.10.7 High-Speed Driver Down Resistor Control

echo level > res_dn

level BEITF:

—_

. 4'b0000: 43 ohm
.4'pb0001: 46 ohm
. 4'p0010: 49 ohm
.4'b0011: 52 ohm
.4'p0100: 56 ohm
.4'b0101: 60 ohm
.4'p0110: 66 ohm
.4'p0111: 73 ohm
. 4'b1000: 30 ohm

O VW 00 N O U M W N

—_

.4'p1001: 31.2 ohm

—_
—_

.4'p1010: 32.5 ohm

-
N

.4'p1011: 34 ohm

—_
w

.4'p1100: 35.5 ohm

—_
D

.4'p1101: 37 ohm

-
ul

.4'p1110: 39 ohm

—_
[e)]

.4'b1111: 41 ohm


af://n600

	Rockchip MIPI DSI2 软件开发指南
	Introduction
	MIPI-DSI2 Features
	RK3576 与 RK3588 DSI 接口差别
	MIPI DSI-2 Host 与 MIPI DSI Host 的差别
	MIPI DPHY 差别
	应用领域
	驱动代码说明：
	uboot
	驱动位置
	驱动配置

	kernel
	驱动位置
	驱动配置
	参考设备树


	DSI 控制器和屏端配置
	DTS 配置
	配置说明
	通用配置
	display Timing
	dsi,flags
	CLK Type
	Eotp
	BLANK_HS_EN

	屏上电时序
	屏下电时序
	初始化序列常见数据类型


	Timing for DSI video mode
	Bandwidth
	DSC
	Slice
	DSC Encode
	DSC Bandwidth
	PPS
	实例
	何时启用 DSC
	双通道MIPI 如何启用 DSC


	Display Route
	MIPI with DSC
	MIPI with DSC Bypass
	DTS 配置

	开机LOGO
	route_dsi0
	route_dsi1
	route_dsi0 && route_dsi1

	DSI HOST
	单 DSI
	DSI0
	DSI1

	双通道 DSI
	Dual-link DSI
	DSI 应用场景
	DSI + SerDer 方案
	多屏屏接方案


	DC-PHY
	D-PHY
	C-PHY

	动态变帧
	PSR
	协议分析
	DSI Layer Definitions
	D Option
	Lane states and line levels
	Global Operation Flow Diagram
	Escape Modes
	Escape Commands
	LPDT
	ULPS

	HSDT
	BTA

	Endian Policy
	SPa
	LPDT-SPa
	HSDT-SPa

	LPa
	LPDT-LPa
	HSDT-LPa

	DI

	Video Mode Interface Timing
	Vertical Display Timing (Video mode)
	Horizontal Display Timing (Video mode)
	Non-Burst Mode with Sync Pulses
	Burst Mode



	常见问题
	查看VOP timing 和 Connector 信息
	查看 DSI2 相关 clk tree
	如何查看指定 DSI lane 速率
	MIPI DSI2 HOST 没有自己color bar 功能，通过如下命令可以让 VOP2 投显 color bar
	RK3588
	RK3576

	如何判断显示异常的时候，MIPI DSI2 和 panel 是否通信正常
	get_power_mode 两种回读波形
	屏端正常返回0x08(未下发0x11、0x29)波形如下
	屏端正常返回0x9c(已下发0x11、0x29)波形如下


	drm 驱动没有bind起来
	backlight驱动probe失败
	Command Mode 显示模组如何配置 TE
	硬件 TE
	软件 TE

	双通道MIPI切换主从顺序
	调试节点
	Patch
	驱动强度
	共模电压
	cap peaking
	信号timing
	Tlpx
	Ths_prepare_or_prepare_3
	Ths_zero_or_prebegin_3
	Ths_trail_or_post_3
	Ths_exit

	High-Speed Driver Up Resistor Control
	High-Speed Driver Down Resistor Control




