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1. Introduction

DSI-2 & MIPI Bt & A — 4B S A —E8 5>, DWC-MIPI-DSI2 J&— /N8 MIPI-DSI2 iy H & X
HIFTE S RERI B TAZAZH 88, 7T DASRA D-PHY Al C-PHY MIPHERE T, FEFMESM Display Stream
Compression (DSC) FE (&I, RK3588 A H /> DSI-2 £l A1 MRz I EEY) D/C-PHY, A] DA %
XM MIPI #i o

# Soc Design

Display RK3588

VESA DS DSl 0
DSC device D/C-PHY ﬁ D/C-PHYO host
decoder control ler control ler

VESA DSI DSl 1
DSC device p/c-py L 4 D/C-PHYI host
decoder control ler control ler

Display

® DSC x 2 ® DSl x 2 ® D/CPHY-TX x 2

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

. End of Transmission packet (EoTp)

© 0o N o Ul A W N P

. Scrambling

.VESA DSC 1.1/1.2a

. Up to 4.5 Gbps per lane in D-PHY
. Up to 2.0 Gsps per trio in C-PHY

=
N = O

3. MIPI DSI-2 Host 5 MIPI DSI Host B2

MIPI DSI-2 & T 0] DAFEZ MIPI DSI BIFRE BRXBIHESN, I8 hn=2#F MIPI C-PHY.
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BT
yes yes yes yes no

DSI 1.0
DSl 1.1 yes yes yes yes no
DSI 1.2 yes yes yes yes no
DSI 1.3 yes yes yes yes no
DSI-2 1.0 yes yes yes yes yes
MIPI DSI F#F&i%
4. MIPI DPHY %]

RK3588 *F- & MIPI DPHY R[F PAF & MIPI DPHY R, HAt % B s il PAE 4.5 Gbps.

4.0

3.0

2.0

1.0

Gbps/lane @ RK3588
o RK356X
1T rk3326s
— " RK1808
B e RK3326
{0 rK33es
"™ RK3128
DPHY 1.01 DPHY 1.1 DPHY 1.2 DPHY 2.0
| | | |

5. N FH sk

MIPI DSIHE T Z 55 St& i, v] DARRRS S E ML E 24, RS RO RS, B,
FHFMIPI DSIFHYAYIPIE L Z K IIFE, REMIAYRH

LR FUsRan R & -
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6. XA BilA :

6.1 uboot

6.1.1 IXahH B

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

6.1.2 XA MC B

CONFIG_DRM_ROCKCHIP_DW_MIPI_DSI2=y
CONFIG_DRM_ROCKCHIP_SAMSUNG_MIPI_DCPHY=y

6.2 kernel

6.2.1 Xz B

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

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

CONFIG_ROCKCH

IP_DW_MIPI_DSI=y

CONFIG_PHY_ROCKCHIP_SAMSUNG_DCPHY=y

6.2.3 5 B

DTS #1%:
arch/armé4/boot/dts/rockchip/rk3588-evb.dtsi
arch/armé4/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
arch/armé4/boot/dts/rockchip/rk3588-evb2-1p4.dtsi

arch/armé4/bo
arch/armé4/bo
arch/armé64/bo
arch/armé4/bo
arch/armé4/bo
arch/armé4/bo

ot/dts/rockchip/rk3588-evb3-1p5.dtsi
ot/dts/rockchip/rk3588-evb4-1p4.dtsi
ot/dts/rockchip/rk3588s-evb.dtsi
ot/dts/rockchip/rk3588s-evbl-1lp4x.dtsi
ot/dts/rockchip/rk3588s-evb2-1p5.dtsi
ot/dts/rockchip/rk3588s-evb4-1p4x.dtsi

dts BeE A 11377 5 -

rk3588-evbi:
rk3588-evb2:
rk3588-evb3:
rk3588-evb4:
rk3588s-evbl:
rk3588s-evb2:
rk3588s-evb4:

dsi®->dphy->1080p_panel && dsil->dphy->1080p_panel;
dsil->dphy->1080p_panel;

dsi@->dphy->1080p_panel && dsil->cphy->cphy_panel;
dsi@->dphy->1080p_panel;

dsi®->dphy->1080p_panel && dsil->dphy->cmd_no_dsc_panel;
dsi®->cphy->cphy_panel & dsil->dphy->1080p_panel;
dsi®->dphy->1080p_panel && dsil->dphy->cmd_dsc_panel;

7. htvmic B

7.1 DTS BCE
dsi@_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-del
enable-de
prepare-d
unprepare
disable-d
dsi, flags

MIPI_

ay-ms = <10>;

lay-ms = <10>;

elay-ms = <10>;

-delay-ms = <10>;

elay-ms = <60>;

= <(MIPI_DSI_MODE_VIDEO | MIPI_DSI_MODE_VIDEO_BURST |
DSI_MODE_LPM | MIPI_DSI_MODE_EOT_PACKET)>;

dsi, format = <MIPI_DSI_FMT_RGB888>;


af://n110
af://n112
af://n117
af://n118

dsi, lanes = <4>;
//phy-c-option;
//compressed-data;
//slice-width = <720>;
//slice-height = <65>;
//version-major = <1>;
//version-minor = <1>;

panel-init-sequence = [

05 78 01 11
05 00 01 29

1;

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

]
—

1;

disp_timings0@: display-timings {
native-mode = <&dsi@_timing@>;
dsiO@_timing@: timing® {
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>;
3
+
}

7.2 B A B

7.2.1 @ FHfd B
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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
version-minor

panel-init-sequence

Description
compatible

SRt [option]
Ht

R {EREGPIO [option]

FRENIGPIO

panel sequence delay

DSI2 TAEfTt

BERBER

mipi data JBJEEL

C-PHY panel [option]

HDSC panel [option]

7€ M dsc sliceE [option]

7E M dsc slicef; [option]

7€ X dschizA [option]

EREERL G e 2l

Value
simple-panel-dsi
HHKregulator5 |
HIEIIH

GPIO5 | iR

GPIOS | IR

2% 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 BUHIE]

1/2/3/4 lanes [dphy]

8 lanes [dphy AUHIE]

IR M string

o

IR string

N

Z [ panel spec

Z & panel spec



panel-exit-sequence Bt R EAIEF data_type delay_ms payload_lenth payload

display-timing panel timing 2 panel spec
7.2.2 display Timing

hback hsync
porch hfront| pulse

orch
Pixel _ﬂﬂ] p VSYNC
Clock

HSYNC

hactive

vback
porch

vactive

& vifront

porch
VEyTC
pulse

Display Timing

7.2.3 dsi,flags
7.2.3.1 CLK Type

EINTEOL, MIPI DPHY HIN#@EIE 2ESHERN, FE:

a00%/ anos/ 10.00% 4 o7ay

Agilent

R i
1.00:1
10.0:1

+11.11 10Kz

+4 01875V
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2§ MIPI_DSI_CLOCK_NON_CONTINUOUS JE/% dsi,flags 5, MIPI DPHY i #id 18 K <> Bl B i AR iE
g, WRE:

so0%/ a0oy/ 10.00% BE.O0s/ . a7ay

Agilent

1.00:1
10.0:1

7.2.3.2 Eotp

Eotp /& —ME L THEREHEHERS - Sd B MG, Eotp FEEH IR AS @ S RS 1 fa
%, HFXMEM, DSIATFELE LP #:UL 1% Eotp,

Eotp AR T HAh DSI &, BEAEEIHE:

Data Type = DI [5:0] = 0b001000
Virtual Channel = DI [7:6] = 0b00
Payload Data [15:0] = 0xOFOF
ECC [7:0] = 0x01

# MIPI_DSI_MODE_EOT_PACKET JB/IN%E| dsi,flags J& £ R] PATF 5% Soc MIPI DSI TX 7E = A5 0% 1%
Eotpo
WI'N27E HSDT &KX i3k Eotp IKJE:
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so0s/ 72.00%/ L/ . 419%

Agilent

1.00:1
10.0:1

b
+62.400ns

+16.026MH:z

7.2.3.3 BLANK_HS_EN

TERIRIEE, —BAAFEE—ITSAM LP1L JHEEE, R
[00%/ BO0w/ 3 uy 10408/ - 4190

Agilent

18 18 i
1.00:1
10.0:1

AT

-172 000ns

BEEA L B R E IME MIPT 8555, ARSHFTE HblankBh BLA P LP-11, AT DLKE
BLK_HFP_HS_EN 8¢ BLK_HBP_HS_EN JB/IE| dsi,flags JEME, fEHFP 5 HBP DA BT N7 1E,
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419%

Agilent

7.2.4 it FHINE

VDDI VDDl
VDD (internal power) VDD (internal power)
AVDD AVDD
AVEE AVEE

fiH -5

RESX
RESX L __/
| 12C_Boot_Rst{0x69) "
i2¢ ’ '—'h f2c
RT2BRST
| I MIPI Video Stream Packet
MIPI Video Stream Packet f—————
-- TRESX2LP11 it Setting + AN s
i | ispla-n bommaid lshﬁpr’utmmim‘l W
- - cklight Control Setting
Command Transfer < MIPI> P00 T Command Transfer < MIPI>
‘f.'_sf.f": tSLPOU WION
Backlight Backlight

7.2.5 b¥ FHUN
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voDI

VDD (internal

AVDD
AVEE
RESX
Wake Up Gesture (0x13) ot
12c PWKG2SOFF ;
- &lofFl

MIPI Video Stream Packet ""_"

|

::::;:iht Conitrulé E;:ip:;n:no:fu:nma“ —
Command Transfer < MIPI> | ¢ 1 LP-:L:I.E LP-00
SIPIN :
Backlight
7.2.6 PISRIL)IT A B WA

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

8. Timing for DSI video mode
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DSI Packets

SYNC Pulse Mode

VSA VACT

B].LP HS B]_]_P . BLLP BLLP BLLP |- HS BLLP Active Video Area

SYNC Event Mode

e VFP .

BLLP BLLP - S | BLLP | HS | BLLP pe=-===cccecececen BLLP Active Video Area BLLP .- BLLP VS
e Zoomin TR
BURST MODE HSS | HBP Packed Pixel Stream BLLP | HFP ““{ HSS | HBP | Packed Pixel Stream | BLLP | HFP |
HACT
Non-Burst Mode with SYNC Events HSS | HBP Packed Pixel Stream HFP ----{ HSS | HBP | Packed Pixel Stream | HFP l
«————————————>»
Sl Tt HACT
Non-Burst Mode with SYNC Pulses HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP f----4 HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP
>, 1 >
! HSA HBP HACT THEP fine
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 Hosync. HSE | > H-sync. End
= Non-restricted DSI packet or Low power mode HBP | - Horizontal Back Porch

including optional BTA

HFP | - Horizontal Front Porch

BLLP | - Non-restricted DSI packet or Low power mode

including optional BTA

9. Bandwidth

MIPI DSI K522 H 3240 N AR A F N TAEB S TR ST, SRR F2 R i T
A4k RARMEEARE r] DAY DTS dsi 19 55 R rockchip,lane-rate J& 431746 7E, B A] DAZ Kbps/Mbps(D-
PHY) B{ Ksps/Msps (C-PHY), W NiFFEIHEABIRATPUZEL, 4K@60 Y73 #E AT RK3588 MIPI DSI
DPHY NRZ DSC e 2 r] ASCEE, {H CPHY SRS H A8 B i Ko 9o

comieion Lttt e e ke e | et

3840x2160 176 2160

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

Viotal = wvacl + vip + vsync + vbp Viotal = 2250

Pixel-0LK = Htotal x Viotal x BiZE Pixel-GLK = 4400 x 2250 x 60
D-Option: D-Option:

video burst: video burst:

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

no video burst sync pulse/event:
BN = Htotal x Vtotal x B3 x BPP / lanes (Gbps)

C-OptLion:

video burst:

BN = Htotal x Viotal x Bi%E x BPP x 10 / lanes / 9 / 2.8
(Gsps)

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

BR=4400x2250x0x24x10/4/9=3. 96 Gbps

no video burst sync pulse/event:
BR=4400x2250x80x24/4-3. 57 Gbps

C-OplLion:
video burst:
BN = 4450x2250x60x24x10/3/9/2. 28=2.32 Gbps

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

10. DSC


af://n187
af://n190

DSC #& Display Stream Compression 465, U1 N2—PN5EHH DSC RAMEE], BNMRANEN TIE, K
J 46 ) SR AR AAIG: R EL IR F O AR 0 SN 1E A Zmb a4 H AR, e SRR SN A S 2 e
i, R SRR U RS D SR AR ARG R AR R B BRI TR, MRS 2 A 4t A 5
AN EI A 2SR R EEEE BEAUE —FE, RK3588 ELATAN DSC gmkdds, A LA RO =R
ERAA MR 5, RERMES, MTSSEIMIPT DST B DA &5 73 #2211 T,

I'_____________________'i DSCBitstream -~~~ ~ "~ T TTTTTTTT7 1
I Source Device - \ I Sink Device I
! I N ! '
I H ~, [ !
| Internal | 1 i Internal :
: Image Connection nse | Display Link |L . Dsc Connection - I
I Source "| Encoder : | | Decoder . Py :
I I

I : | :
I |

I ! I !

DSC Use in Endto end System

10.1 Slice

DSCHIMEImILISRE, HB/ DS EgRE, DSCREARME (slice) , & —MiRVEEINCATIE], PIE|

HAYE A R B TS, DSCRISCRFVEMECE 1. 2. 4. 81, ERHEZMIEIMEL, FEERZHRAN

Hislice/line, linesz+5H M XIEHT Phraster-scan/lfiF A —1THIMEZE, FRAFETESL, DSCHLIRT PAEHANFE
KEER#E, I REG ERA IRKE R, FFEERR T4, B4 ENEVIEDhKEER, 61
H B R e A8 AR T TE BT . {6 FH R — R S5 YR [T E R T~ Source Device X Sink Device DSC3Z#+#
A EIEL DA N DS C 408 R R 465 o

RK3588 DSCO % 37 £F 8 slices, DSC1 % FF 2 slices,

3840 pixets - 1 silces Horizontally » 3840 pinels = 2 silces Horizontally- > 3840 pinels =~ 4 silces Horizontally >

2160

3840 pincts — 4 silces Horizontally————

Slice

YR ER T B EMIARK3588 DSC J2 A AE S KRk T 4 0% B £ /D Slices DSCH, ZHUTR
NG W

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

TG SR RS 2 B, B HSource DeviceFISink Device [l Wi #F AE L H: 1 slice B BT AR E %47
| PA3840x2160 44, {RR{ISource DeviceAl1Sink Device DSCHFHE X #78slices, I PATE/KE 77 A #|
afry, BEFIAEETIER2, RIIDSC encoderf 4 M HAT AN G LR 46 core AR, IXIZIEIRT A
YR8 slice ] AT B4 RN FEATHE T 46, A RCRK4kE BTN A DU B8 (IIERN 1T & i,

DSC Encoder

——3840 pixels - 4 silces Horizontally————» m_

STMPIUON 060X1080 § 960X1080 § 960X1080 § 960X1080 w
2 .\i-lvt:x e e
Vertically
l 960X1080 § 960X1080 § 960X1080 J§ 960X1080

E<_
DSC-Encode

_.m—

10.3 DSC Bandwidth

PLAKp60HI /3 8= M B, J3 FIDSCH G MIPI D/C-PHY H# Z5(LAN T, {HEEDSCIE, BER&H w8 Al ARES
JRAEH AR = —F8 02—,

] W

D-PHY (vdieo burst) 3.96 x 4 Gbps 1.32 x 4 Gbsp
3840x2160: 24bits rgh2s0
C-PHY (vdieo burst) 2.32 x 3 Gsps 0.774 x 3 Gsps

H

T HRK3588 MIPI DSI 4% 5/ 1440x3120p60 4lanes with DSC T RARLHI, 43 B DA AT 58 f R 44
B =5 2 —HIE 5.
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-940.0% 2.000s/

Agilent

x 8

10.4 PPS

PPS —3:4128 bytes K&, W NESHIA—LE DSC AAFENEZEER:

1. DSC hitA;

2. DSC [E4a 4wt {1HY BPC;

3. DSC E4a%wtd 51 BPP;

4. DSC R 48465 At i N R 4G EUZ 58 &
5. DSC E4a4mASHY Slice o
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1600 2560 slice 40

force reg dsc_version_major[3:0]

PPS setting
PAl 11 PPS1
PA2 00 PPS2
00

force reg 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 reg block pred_enable

force reg convert_rgb

force reg simple 422

force reg vbr_enable

force reg bits_per_pixel[9:0]

force reg pic_height[15:0] Pall PP511
force reg pic width[15:0] Pal2 28 PP512
force reg_slice_height[15:0] PAL3 06 PP513
force reg slice width[15:0] Pald 40 PP514
force reg chunk_size[15:0] 1600 0640 ———_|PAlLS 06 PPS15
force reg initial xmit delay[9:0] 512 0200] . PALD 40 PPS16
force reg initial dec_delay[15:0] 1057 0421 HIH’“-M* PALT 02 PPS17
force reg initial scale value[5:0] 32 {}ﬂi'.{l\ Pal8 00 PPS18
force reg scale inc_interval[15:0] 1488 DSDI]\\ \ Pal19 04 PPS19
force reg scale dec_interval[11:0] 22 0016 “\\ PAZO 21 PPS20
force reg first line_bpe offset[4:0] 12 oc ‘\\ o PAZ] 00 PP521
force reg nfl bpe offset[15:0] 63l {I'Z??"'-x 1\\ PA22 20 PPS22
force reg slice bpe offset[15:0] 218 QODA|, \\‘-. Wy PAa23 05 PPS523
force reg initial offset[15:0] 6144 1800 \"'-.\;"'-.\ Pa24 DO PPS24
force reg final offset[15:0] 4320 10E0 "-\l‘x PA2S 00 PPS525
force reg_flatness_min_gp[4:0] i N\ PAZG 16 PPS26
force reg flatness max_qp[4:0] . PA27 00 PPS527
L [PASE oc PPs28

\\ §pazg 02 PP$29

PPS leaso 77 PPS30

1?&.‘7 1 00 PPS3l

10.5 S5
10.5.1 {5 DSC

1£ BRI H MIPI DSI A5 1 TR 77 EA I 7] AS A DSC, A RTEIR P R —4H BBl 2500 1)
iBHE H DSC 44

1. %4 N— DPHY 4 data lanes #£[1, & KJ#3% }1Gbps/lane;

2. %% 9 Video Burst mode, 4G %i: 1.866Gbps 24 bits RGB 601
3. AR ZFF DSC 1 Slice

4. %R HFRIEZR . 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 HSW 0
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

10.5.2 XU@ABEMIPI 4l i A DSC

WTRE A% 77 R s — R DSCIIAE 2560x2560p120 A mipi Tonisid], HIENH BoREERAE R R,

I560X2560 1280x2560 PANEL 2560x2560

k J

/ DSCO —» DSI0 —» D/C-PHYOD D-PHYO —»  DSIO

va< DSC

VOP2 \ DSC1 = DSI1 =—p D/C-PHY1

D-PHY1 —» DSI1

L J

1280x2560

11. Display Route
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Port 0

HODMID Video 5tream e HOMI TX Controller 0

'
.

DSC 8-Slice Encoder |

Port 1 | MIPID Video Stream i = 0512 Host Contriter 0

Port 2

HOMIT Video 5 bream HDMI TX Controller 1

L J

mira
e — S0 2=S1E0 ENCOOR  — 5':"\'

MIPN Yideo Stream t—b- # DSI2 Host Contriler 1

Port 3
Schematic Diagram of Display Output Interface

11.1 MIPI with DSC

VP3
N

2048x1080@60Hz

DsC ENCODER

— MIPI T D
8slice

VP2 K]
4096x4320@60H=

MIPITX1
VP1 ]

4096x4320@600Hz

Display Out

VoP2

Schematic Diagram of Display Output Interface

11.2 MIPI with DSC Bypass
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VP3 > MIPITXO
2048x1080@60H=
VP2 d —38 mipTX
4096x4320@60Hz
VOPp2 Display Out

Schematic Diagram of Display Output Interface

11.3 DTS At &

40 DSIO HEZAE VP3:

&dsiO_in_vp2 {
status = "disabled";

}

&dsi®_in_vp3 {
status = "okay";

}

40 DSI1 #£Z vP2:

&dsil_in_vp2 {
status = "okay";

}

&dsil_in_vp3 {

status = "disabled";

};

12. FFPILOGO

12.1 route_dsi0

141 vp3->dsi0 B¢ vp3->dsc0->dsio0:
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&route_dsio {
status = "okay";
connect = <&vp3_out_dsio>;

i

12.2 route_dsil

BN vp2->dsil B vp2->dscl->dsil:

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

3

12.3 route_dsi0 & & route_dsil

flan  (vp3->dsi0 B vp3->dsc0->dsi0) && (vp2->dsil B vp2->dscl->dsil) :

&route_dsio {
status = "okay";
connect = <&vp3_out_dsie>;

+
&route_dsil {

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

3

13. DSI HOST

ports
PAURSEHIA ports S F 2K Dispaly Interface £l panel 2 [A3#47 5Bk,
TEAHAC B A2 A0S SOps:

Documentation/devicetree/bindings/graph.txt

13.1 B DSI
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vpl/2/3
VOP2
13.1.1 DSIO0
&dsio {
status = "okay";

//rockchip, lane-rate
dsi0®_panel: panel@0 {

W

T/0350

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

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

por

dsi_out_panel: endpoint {
remote-endpoint

}
3
}
+
ports {
#address-cells = <1>;
#size-cells = <0>;
port@1 {
reg = <1>;
+i
}
3

i

&mipi_dcphy0@ {

t@o {

reg = <0>;

panel_in_dsi: endpoint {

remote-endpoint

status = "okay";

}

Dslof1

Panel

B3 DSI Display Route

<&dsi_out_panel>;

<&panel_in_dsi>;
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13.1.2 DSI1

&dsi1 {
status = "okay";
//rockchip, lane-rate = <1000>;
dsil_panel: panel@o® {

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

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

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

}
3
};
+
ports {
#address-cells = <1>;
#size-cells = <0>;
port@1 {
reg = <1>;
dsil_out_panel: endpoint {
remote-endpoint = <&panel_in_dsil>;
3
}
}

}i

&mipi_dcphyl {
status = "okay";

}:

13.2 XjdiE DSI

MODE1:

D30

vp2/3 K

/N

N

vop2

DUAL
MIPI
Panel
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MODE2:

DSI0

7
™\

vor2 Dsi

split(Left-Right) Display Mode

PYGEEDIE]E N RE V=Y TN FEAWHd s+
rockchip,dual-channel = <&dsi1>
dsi,lanes = <8>;/DPHY Ji¥, CPHY HHEMK 6

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

dsi0®_panel {

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

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

timing®: timing® {
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>;
pixelclk-active = <0>;

¥

}

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

port@o {
reg = <0>;
panel_in_dsi®: endpoint {
remote-endpoint = <&dsi®_out_panel>;
}
}



};

3
ports {
#address-cells = <1>;
#size-cells = <0>;
port@1 {
reg = <1>;
dsi@_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi0>;
}
}
3
}
&dsi1 {
status = "okay";
}

&mipi_dcphy0@ {
status = "okay";

+
&mipi_dcphyl {

status = "okay";

3

13.3 Dual-link DSI

Vp2 % > DSIO Panel0
Vp3 DsI1 >
Vop2
Dual Link DSl Display Route
&dsi0 {
status = "okay";

//rockchip, lane-rate = <1000>;
dsi@_panel: panel@® {

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

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

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

remote-endpoint = <&dsi_out_panel>;

3

}

}i
3

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

port@1 {
reg = <1>;
dsi_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi>;
3
}
3

}i
&dsil { status = "okay";

//rockchip, lane-rate = <1000>;
dsil_panel: panel@o {

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_panel>;

+
}
}
3
ports {
#address-cells = <1>;
#size-cells = <0>;
port@1 {
reg = <1>;
dsil out_panel: endpoint {
remote-endpoint = <&panel_in_dsii>;
1
+i
+

3



&mipi_dcphyo {
status = "okay";

};

&mipi_dcphyl {
status = "okay";

}i

13.4 DSI M5

13.4.1 DSI + SerDer J5 &

Deserializer

(%]
;

(&)

hdm T @
hdm

hdmi

(%]

A

<J| | o
> =
GMS <:] —
Llink (]
3840x1080 <:] M D;. T:'I
—1/1>=
> VP2 > DSl > 8
<] —
VOP2 ems || 8
Llink
- B —
Serializer <] (]
> 2
Deserializer
13.4.2 Z Bt TR
RK3588
Frame Buffers VoP2 Interface Bridge E
FBOL | FBOR > VPO _.EJ’ FIDWITEEY > Bridged ~'—hdni j
| HOMI1/eDP1 » Bridge1 hdmi
FBIL | FBIR > VP1 _'E: > Bri:gez hdmi
> Bridge3
FB2L | FB2R > VP2 _.E: > En'jge:
> ridge
FB3 > vP3 > > bndges | > i
14. DC-PHY

SRR FHECE BN REC B AKD-PHY, 8IS FrumtcE MRl f, s T rl DS E K C-PHY:
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dsi®_panel: panel@o® {

phy-c-option;

}
14.1 D-PHY
Clock
Multiplier
l“,'m APPI = Abstracted PHY-Protocol Interface (complete PHY, all Lanes)
Ref Clack— | | ‘L PPl = PHY Profocol Interface (per Lane, some signals can be shared with mulbipl: Lanas)
Controls = | | L0

D-PHY : D-PHY =
Master Clock Lane Module [T | Slave Clock Lane Module \1—/

D-PHY - pPHY [N /A
Master Data Lane Module || Slave Data Lane Module |\ —/

D-PHY - D-PHY /N ey
Master Data Lane Module [ | Slave Data Lane Module [\—/| "Layer

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 % 4lanes, £ ManefH P22 344K

3. D¥EAYE D B#57500 or "D, D-PHYTEHE AN, HdE & AIHEZRII1G(DDR), IO Bz A EZR |
AJ500MHz, MEFERD-PHY EREEAIEXLE, DHEMEETAE X,

14.2 C-PHY

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)
Enntmls7 _____ )

/| C-PHY C-PHY

1

1

i PPI

i Slave Lane Module
]

1

w Master Lane Module

C-PHY — cpHy [N C@
Master Lane Module [— E Slave Lane Module W .

>
i

o Lyl \—Cpmy ST VS R

| |
i PP :
[} i
1 | Adapter w Master Lane Module Slave Lane Module \vl_l/ Adapter '
i :

I
1 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 ZH/%;
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3. C-PHY %A I EEE, &R PP Rem (S w4
4. C¥8RY/ZChannel-limited, JEJEHIRHIEI3, C-PHY /& $L3%lanes, &F5lanefifi 38 &Rz,

15. PpL5 B

15.1 DSI Layer Definitions

Application Processor Peripheral
Pixal to Byte Packing Formats
Application Coded Bitstream Format Application
Command Generation | Interpretation
T T £ o= T
Data ool Packel Based Prolocol Data et

Low Level Protocol
Control

ECC and Checksum Generation and
Testing

Low Level Protocol
Data Control

T I

3¢ swe []]]]]

Lane Management

Lane Distribution and Merging

Lane Manage ment

Data Control

PHY Layer

Start of Packet / End of Packet
Seralizer / Deseridizer

Clock Generation / Recovery
Electrical Layer

@Nx n-bils 4+—|—H—H—|— =16 for Crption € (C-PHY); n=8 for Option D (D-PHY) @—h Nxn ms| | | | | | |
Data

Control

PHY Layer

.

High Speed Unidirectional Clock (applies to D Option anly) * T

[
0

Lane 0 - High Speed Data (optionally Bidirectional in LP Mode)
1)

Lane N-1 - High Speed Unidirectional Data

15.2 D Option

15.2.1 Lane states and line levels

Low - Power signaling lavel (e.g. 1.2V)

Minimum LP-RX Low threshold

HE diiff. swing (e.g. 200mV)
¥ OO

HS common level

Yo AU

’f Ttl.‘.- g. 200m')

Max LP-RX, High

GERETE, SWEERR
ZZHHECCHICRC

GBERIEES Mane LR EMEH
PR Cfee

r BIEEDEEEE: 200mV
» Low-Power (SS1IR(E: 1.2V

Reference ground

Line Levels

TNERZDFHITE DPHY Lane IEH 1T EH AR A BB IR,
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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 N/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).

15.2.2 Global Operation Flow Diagram

r” ™,
X | Trigger | Escape
Init Mode
Master )
LP-00=01=00
HS-Prpr
LP-00 -
“, k J
HST/ Turnaround
SoT EoT LP-00>10>00>10
\ J
- ~
RX (_Trigger )y Escape
ﬁ‘\ Mode
Init Wait
( Slave ] \
RJ \LP-00>01>00
(HS-@,{HS-Rqst Stop
LP-00 LP-01 LP-11
F 3
v L J
HST/ Turnaround
§ SoT EoT LP-00>10>00>10
S

DSI £fsid3E Al LA 40~ =Frsi:

1. Escape Mode (-1 Dp0/Dn0 S#1EAE1ZAE);
2. Bus Turnaround Request (;1f5 Dp0/Dn0 SHR1ETE XA R);
3. High-Speed Data Transmission,

X =R B T A AR 518 ST
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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 ) =2 LP-11
Bus Tumaround Reguest’ LP-11 < LP-10 = LP-00 < LP-10 < LP-00 Hi-Z

Entering and Leaving Sequences

15.2.2.1 Escape Modes

LHIEEERT L AR, FEIEIE0H T Escape Mode, (4818 E M &)Y LP-11->LP-10->LP-00->LP-01-
>LP-00 # A Escape Mode, J#Jd LP-00->LP-10->LP-11 JBH! Escape Mode.

Escape Load If
Escape Mode Entry (EME)

Command MNeeded Mark-1
A A
¥ A a— \
.............. 4 | R R G |
" r
]
DOP [ H
\ ! DOP ====-
DON \ ! DON —
L] .
ToooCeeSSsReEsTEEEE 00 frcrooce mSSww
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
s > 3 s 5 5
Time

kL J

General Escape Mode Sequence

15.2.2.1.1 Escape Commands

—BHAEIEEE N Escape R, KIEFFM %K 1% 8-bit Escape Comands $&/~15K1T4, Escape Comands
W

Escape Commands

Escape command Command Type Mode/Trigger [FirstE;:lt-y .:t:':;:td_r‘::::::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, ™! Mode 1001 1111 b - -
Undefined-2, ™! Mode 1101 1110 b - -
Remote Application Reset Trigger 0110 0010 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

15.2.2.1.2 LPDT

LEPEIEIE A Escape #3X H. A TR ALK 1% Low-Power Data Transmission(LPDT) /%%, Soc ) MIPI

DSI TX AJ PUEIE LPDT A s B A AR, —Ronl 2 i ix a7y 3] MIPT s Rl an b 7
5l
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Escape Made Entry (EME)
M

Mark-1
A
' Y f Y
|. 'l'
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
. Escape Mode —~
*~.._Eniry (EME} Low Power Dala Transrission (LPDT) Load (Data) . Mark-1
f L ¥ - b L L 1
"""" i il i T B [
DoP A EE by
Sispmnnb s it e DOR - -ene-
DON S s DON
s - HolH I . — AR
LP-11 1 1 1 a o o [} 1 1 LP-11
] Notef |
Tima

Low-Power DATA Transmission(LPDT)
I RIERRER LPDT IR0 :
1

Agilent

0x87

1.00:1
10.0:1

+0.0Y

15.2.2.1.3 ULPS
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Escape Mode Entry (EME) Mark=1
A

.......... 5 I e, e
I‘ 'J
* L
‘! O'
“\ l‘
t ' CHERERUS] A ESEEE SR, SO I - - - Y I
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
. Escape Mode Ul;ra Low
~._Entry (EME) _— Ultra-Low Power Status (ULPS) Power State. Mar“
. [’ d N T 1
"""" PR e I
DoP R DOP  =----
DON ME IR RN DON ——
(R e R T
| L i fenie 15651 1 g8eg it dj i SIS ......' .1.-... i | WTEHE R R AU o
LP-11 0 0 0 1 1 1 1 0 LP-11
Time
Ultra-Low Power State(ULPS)
15.2.2.2 HSDT

= DPHY KM FiEIE/E sl i B, SRoRBib a] DU A s B (e sk, v RO Buia i (R i
AR R, EA] DURREIIN R s, B = o A s
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'I-b(A)I\)H

s IEIR B SRR L AR . R — NME A EEIE 2 J5 S B 22 - RS T R FFZCIR S
— &I 8] Ths-trailo

:Ed—TLPx—I- Trs- MTHs-Enolrd—THﬁ-g_uc—bé

FPREFARE H 1 .
00011101 |, /
- HSDT HS-Oor HS-1 /-
TEHM-EN(max]E —————— - 3 \ ? {; )f
5 AJV HS-0 i - :'ITREOI'
LP-1{ To-TERM_Ene- - THsSaPm
i ; LP-11
(LPO1 | LPOO e Teor—|
et~ THS-SETTLE— :-q—Tmrmm—h-l—Tmm—h

High-Speed DATA Transmission (HSDT)

AR AR HSDT B an T
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5004/ 500%/ F 210,08 , 4199

Agilent

1.00:1
10.0:1

15.2.2.3 BTA

YFEEMN B EPIREUE BN, Soc DPHY MY —HEIEIE v] DS BT EBIEEDR, ED 3
T

e  Start (MCU): LP-11

e Turnaround 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
MCU Cmtml: Data Lanes The MCU waits unfil the Display Data l_anes

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
A

DoP
DON

DOP ===
DON

LP-11 LP-10 LP-00 LP-10 LP-00 LP-00 LP-00 LP-10 LP-11

Time

>

Bus Turnaround Procedure

BT E HSDT 1A SR B H K BTA BT
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a00w¢ ! 540.08/ 1.680s/ ’ a7o%

Agilent

I B 411 | S |

15.2.3 Endian Policy

TeIRRAE LP 1 HS B, BuEalz AR EME AT e TR,

15.2.3.1 SPa

Example:

Packet Header (PH)

A
\ 4

Bo|B1)|B2|B3|B4|B5|B6|BTJB0|B1|B2|B3|B4|B5|B6|BT|B0|B1|B2|B3|B4|B5|B6|BTJB0|B1|B2)|83|B4|B5|B6|B7

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

15.2.3.1.1 LPDT-SPa

SEI RIS (E LPDT A o &% b spa FHFRIIHAN T
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Agilent

1.00: :l.
10.0:1

0.0

15.2.3.1.2 HSDT-SPa

SIS E HSDT I oMb R 1440 b SPa FEFKILIAIN T

IHIE i
1.00:1
10.0:1

15.2.3.2 LPa
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Packet Header (PH) 6 to 65541 bytes total

LP-11 : Low Power - Stop State

LP-11 SaT o]} WwC ECC Data® | Data1 SoT : Start of Transmission

Dl : &-bit, Data Identification

WC : 16-bit, Word Count

Time ECC : B-bit, Error Correction Code

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

i F EoT : End of Transmission
/ Data(WC-2) | Data{WC-1) [0=5 EoT LP-11

Time

Long Packet (LPa) Structure

Example:

. Packet Header (PH)

¥

WC (Least Significant Byte) | WE (Mast Significant Byte)

Packet Data (PD)

D:‘taﬂm Data 1 (Parameter)

15.2.3.2.1 LPDT-LPa

IS RIASAE LPDT A R 240 | LPa FFRAREEANT :
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Agilent

g H
1.00:1
10.0:1

+1.2500MH:

+0.0Y

15.2.3.2.2 HSDT-LPa

AR AR AE HSDT N A R b & 0840 LPa FHHIRIBIEAN T :
4194
Agilent

1.00:
10.0:1

biito
+52 400ns

1
+16.026MHz

AY[Z):

+2.000004

15.2.3.3 DI

41| Spa £l LPa ## A —™ Data Identification (DI), —MIL2 KM R 2 H DI &, DI 2EkI—i
5y, AN
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»  Virtual Channel (VC), 2 bits, DI [7...6]

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

VC

DT

{Virtual Channel Identifier) {Data Type)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Data Identification (DI} Structure
MIPI FH A H R E S48 R 0 BAm2R A
Table 16 Data Types for Processor-Sourced Packets
e | (binary) Deaceiption “Size.
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
0x07 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 010110 Execute Queue Short
0x37 110111 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




15.2.4 Video Mode Interface Timing

15.2.4.1 Vertical Display Timing (Video mode)

DE

HSYNC

D[23:0]

|
| | I
IVFPIVSG [ | VFPI
D[23:0] | | |
. | VBL . Vadr(NL) R
| |
oe[] ! | |
[ I [ VP(1 Frame) [ [
HSYNC
Packet I..- {,Jf ’ ,l \ l‘*\
- - 'ﬁ
xarnplaf - ,/ ! S
- - S
rr ) I
I ” | |
77
v|B|H B|H B|H B|H B| RGB |B|H B| RGBE | B|H B| H B| V| B
s|P|s|P|S|P| S| P| S| P| Data |P| S| P| Data [P| S|P S|Pl S|P
7 l
| 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)
15.2.4.2 Horizontal Display Timing (Video mode)
I |
| I |
 HFP | HS| HBP | HFP |
| 1 |
| | |
' o | HAdr ' I
| 1 | P | I
Invisible Data Visible Data Invisible Data

1 Line Period

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

1" (VA * VBP ¢ VACT + VFP)
L i L i L L L i
T O A O £ Yy SN~ My AT AT A
VIH]H HiH|H HiH|H ViH HiH]H HIH|H HiH|H H{H|H]|& . |¥
s\s|s|Bls|s|s| 5] |s]|s|5| 5|55 s |s B H K Acive Video Area s|s|s|5 sasf‘;qa-:str%s
S|A|E S|AlE S|A|E E[A S|A|E S|AlE S|A|E s|aleldMs
WOA W A oA WS A A WAV
L VEA Lines M VBP Lines » i VFP Linss A
¥ VIV ¥l o ¥
____,—-’ ~
P S
- ~
.---"'F T
e T ~.
r L3 oma buset ber
.- .
YA N A i
H HIH H HIH
s|HsA [s|B RGE HFP 8| Hsa |s|e RGE HFP
5 E|P 5 E|P
P W S S W —
" VACT Lines
¥l

Non-Burst Mode with Sync Pulses
BT 7RI 294 3K Non Burst Sync Pulse AN :

Agilent
F® i

-6 Ul0ns

+16.123MHz

+4. 01875

15.2.4.4 Burst Mode
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L. * (V5A + VBP + VACT + VFP)

i L Y L L L i e
S Ny L £ Oy
v H H H H H H{E|L]Y
e s| B s| B s| & Active Video Area s| Bt N HREE
s s 5 s s\ ="\ s s|e|m|s
R N R B N S S ARy
F WEA Lines VEP Lines N 11 VFP Lines
L DH ¥ Al :}
_"--F-_-_' “‘H
_-""_.’ T
_—’-F-F tl-” \Lx
- | baacy Ler b
- -
a o~ A e
H|H HiH
5|8 RGE f:; HFP 5|8 RGB EIF‘_ HFP
s|p s|p
(v I N \/ R
VACT Lines :}

Video burst mode

BRI PSE R Video Burst IREATR :

sooss aaoy/ a8 / 10.40%/ . 413%

Agilent

1.0
10.0:1

16. 5 WL In)j8i
16.1 & H VOP timing fll Connector 155

console:/ # cat /d/dri/@/summary
Video PortO: DISABLED
Video Portil: DISABLED
Video Port2: DISABLED
Video Port3: ACTIVE
Connector: DSI-2
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bus_format[100a]: RGB888_1X24

overlay_mode[0] output_mode[@] color_space[0]
Display mode: 1080x1920p60

clk[132000] real _clk[132000] type[48] flag[a]

H: 10680 1095 1099 1129

V: 1920 1935 1937 1952
Cluster3-win@: ACTIVE

win_id: 6

format: AB24 little-endian (0x34324241) SDR[O] color_space[0]

glb_alpha[0xff]

rotate: xmirror: O ymirror: O rotate_90: 0 rotate_270: 0

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

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

buf[0]: addr: Ox000000000376e000 pitch: 4352 offset: O

16.2 5%/ DSI2 % clk tree

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

clk_vop_pmu 0 0

0 50000
dclk_vop3 1 2

0 50000
dclk_vopl_src 0 1

0 50000
dclk_vop1l 0 1

0 50000
dclk_vopO_src 0 1

0 50000
dclk_vopo 0 1

0 50000
aclk_vop_low_root 1 1

0 50000
hclk_vop_root 2 4

0 50000
hclk_vop 1 3

0 50000
aclk_vop_root 1 1

0 50000
aclk_vop_doby 0 0

0 50000
aclk_vop_sub_src 1 1

0 50000
aclk_vop 1 4

0 50000
pclk_vop_root 3 5

0 50000
dclk_vop2_src 1 1

0 50000
dclk_vop2 1 2

0 50000

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

pclk_dsihost1 1 2

0 50000

24000000

33000000

594000000

594000000

594000000

594000000

396000000

198000000

198000000

500000000

500000000

500000000

500000000

100000000

148500000

148500000

100000000
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pclk_dsihost0
0 50000
clk_dsihost1
0 50000
clk_dsihosto
0 50000

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

mipil_clk_src
0 50000
mipil_pixclk
0 50000
mipi®_clk_src
0 50000
mipi®_pixclk
0 50000
clk_usbdpphy_mipidcpphy_ref
0 50000
clk_mipi_camaraout_m4
0 50000
clk_mipi_camaraout_m3
0 50000
clk_mipi_camaraout_m2
0 50000
clk_mipi_camaraout_mo
0 50000
clk_mipi_camaraout_mil
0 50000
pclk_mipi_dcphyl
0 50000
pclk_mipi_dcphy0
0 50000
console:/ #

16.3 WA FTEE DSI lane jE32

0

DSI lane SR FEE A MM, —MZIKsh B3t E:

dmesg | grep dsi

[ 77.369812] dw-mipi-dsi2 fde20000.dsi:

DSI-Link bandwidth: 879 x 4 Mbps
—MEiEid i rEEF e E:
&dsio {

rockchip, lane-rate = <1000>;

2 0 100000000 0
2 0 351000000 0
2 0 351000000 0
0 0 33000000 0
0 0 33000000 0
0 0 148500000 0
0 0 148500000 0
5 0 24000000 0
0 0 24000000 0
0 0 24000000 0
0 0 24000000 0
0 0 24000000 0
0 0 37125000 0
1 0 100000000 0
1 0 100000000 0

[drm:dw_mipi_dsi2_encoder_enable] final
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16.4 MIPI DSI2 HOST %45 H C.color bar Y, @it RavsnlBLik
VOP2 #2'i. color bar

HRFIE ST B EH JZEAE 0 ) i >

vpo:

io -4 0xfdd90cO8 Ox1 && io -4 0xfdd9eeee OXffffffff

vpl:

io -4 0xfdd9ode8 6x1 && io -4 0xfdd90000 Oxffffffff

vp2:

io -4 0xfdd90e68 0x1 && io -4 0xfdd90000 OXffffffff

vp3:

io -4 0xfdd9ofe8 6x1 && io -4 Oxfdd90000 OXffffffff

16.5 QAT B e B I, MIPI DSI2 #il panel & & l{5 IEH

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
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--- 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: 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;
BEIEESBW M, GEHE RN PR R S

===> mode: 0Ox8
===> mode: 0Ox9c

16.5.1 get_power_mode PR ERE

16.5.1.1 JEumEH IR M 0x08(R F A& 0x11. 0x29){ U R
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@ 5002/ @ 5000/ = 9000¢ 2000¢ {Sif t @@ 569%

AX = 960.000ns 1/AX = 1.0417MHz | AY{4) = -2.64850V
16.5.1.2 humE iR Plox9c(E R A& 0x11, 0x29)EU R

B soov/ @ 5000/ % 90008 20004 @i t @@ 5697

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

Wzl
BE L
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16.6 backlightJXz/jprobe I

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

16.7 Command Mode ‘W BRI c E TE

KB EG TR, BRI Hlas R N %A T AR 4 MGRAM AR AR FRFF— 2L, RK3588
SR B R R TEAS S MR S5t HT 75 Ko

&dsio {

/* SREATERE SEESIMIPI_TEO */
pinctrl-names = "default";
pinctrl-0 = <&mipi_te0>;

Y

&dsil {
/* BRBHATER SIERESIMIPI_TEL */
pinctrl-names = "default";
pinctrl-0 = <&mipi_tel>;

3

NEFIAMIPI DSUL IEEIR S S 5 B R TEAS S 4R —BURIE :

. : .- 21.00%/

g
2.00r

HiE

t] C
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16.8 BUEEMIPTYJHE 3 MK

AN SRAE A THREOBOETE I MIPI Portsti 2 1, A DUBIE AN R EC B A TR IE -

&dsi0o {

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

}
&dsi1 {

status = "okay";
}

16.9 PRI 1T 5

FEMIPI DSHE SIS P ZAME ST, a1 N2MHRIERT A

dcphyo:
cd /sys/devices/platform/fedad0eo.phy/
dcphy1:
cd /sys/devices/platform/fedb0eEO.phy/

16.9.1 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)

N

+#define REG_400M_MASK GENMASK(6, 4)
+#define REG_400M(x) UPDATE(X, 6, 4)
+#define BIAS_CON4 0Xx0010

+#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)
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+#define T_TA_GET_MASK GENMASK(7, 4)

+#define T_TA_GO_MASK GENMASK(3, 0)

+

/* MIPI_CDPHY_GRF registers */

#define MIPI_DCPHY_GRF_CONO 0Xx0000

#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, 0O, 21},
}

+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;

regmap_read(samsung->regmap, BIAS CON2, &val);
level = (val & REG_400M_MASK) >> 4;

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

+ + + + 4+ + + 4+ o+

4
w

+
+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))

it return -EINVAL;

+

+

i if (val > 7)

+ val = 7;

+

T 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", level);

+ + + + 4+ + + + 4+



+}
+

+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;

+ + + + + + + + + o+ o+

regmap_update_bits(samsung->regmap, DPHY_MC_ANA_CON®, CAP_PEAKING_MASK,
CAP_PEAKING(val));

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

+ regmap_update_bits(samsung->regmap, COMBO_MD1_ANA_CONO, CAP_PEAKING_MASK,
CAP_PEAKING(val));

+  regmap_update_bits(samsung->regmap, COMBO_MD2_ANA_CONO, CAP_PEAKING_MASK,
CAP_PEAKING(val));

+  regmap_update_bits(samsung->regmap, DPHY_MD3_ANA_CONO, 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_MDO_ANA_CONO, &val);
level = (val & RES_UP_MASK) >> 4;

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

+ + + + 4+ + + + 4+

+
(S48

+

+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;

+ + + + 4+ + + + 4+



+
+ 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_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_MDO_ANA_CONO, &val);
level = (val & RES_DN_MASK);

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

+ + + + + + + + o+

+
(S}

+

+static ssize_t

+res_dn_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;

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

return -EINVAL;

if (val > 15)
val = 15;

+ + + 4+ + + + + + + 4+

regmap_update_bits(samsung->regmap, DPHY_MC_ANA CONO, RES_DN_MASK,
RES_DN(val));

o regmap_update_bits(samsung->regmap, COMBO_MDO_ANA_ CON®, 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;



+ + + + + o+

hs_

+

hs_

+

hs_

+

+

+

hs_

+

hs_

+
+
+

+}

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

hs_exit = T_HS_EXIT(val);
regmap_update_bits(samsung->regmap,
exit);
regmap_update_bits(samsung->regmap,
exit);
regmap_update_bits(samsung->regmap,
exit);

if (!samsung->c_option) {

regmap_update_bits(samsung->regmap,

exit);

regmap_update_bits(samsung->regmap,

exit);

}

return count;

+static DEVICE_ATTR_RW(hs_exit);

+

+static ssize_t

+hs_trail or_post_3_show(struct device *device, struct device_attribute

COMBO_MDO_TIME_CON2, T_HS_EXIT_MASK,

COMBO_MD1_TIME_CON2, T_HS_EXIT_MASK,

COMBO_MD2_TIME_CON2, T_HS_EXIT_MASK,

DPHY_MC_TIME_CON2, T_HS_EXIT_MASK,

DPHY_MD3_TIME_CON2, T_HS_EXIT_MASK,

*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,

device_attribute *attr,

+

+
A

+ + + + 4+ + + + o+

hs_

+

hs_

+

hs_

+

+

const char *buf,

struct samsung_mipi_dcphy *samsung =

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,

trail);
regmap_update_bits(samsung->regmap,

trail);
regmap_update_bits(samsung->regmap,

trail);

if (!samsung->c_option) {

struct

size_t count)

dev_get_drvdata(device);

COMBO_MDO_TIME_CON2, T_HS_TRAIL_MASK,

COMBO_MD1_TIME_CON2, T_HS_TRAIL_MASK,

COMBO_MD2_TIME_CON2, T_HS_TRAIL_MASK,



+ 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);

+ 3

+

+ return count;

+}

+static DEVICE_ATTR_RW(hs_trail_or_post_3);

+

+static ssize_t

+hs_zero_or_prebegin_3_show(struct device *device, struct device_attribute
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;

+

i 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;

+
+

+

+

+

+

+

it hs_zero = T_HS_ZERO(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);

}

return count;
+}
+static DEVICE_ATTR_RW(hs_zero_or_prebegin_3);
+

+static ssize_t

*attr,

+hs_prepare_or_prepare_3_show(struct device *device, struct device_attribute

*attr, char *buf)



+
A

+ 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)

4k
~

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 o+ + o+ o+ + o+ o+ o+ o+

}

return count;
+}
+static DEVICE_ATTR_RW(hs_prepare_or_prepare_3);
+

+static ssize_t

+1lpx_show(struct device *device, struct device_attribute *attr, char *buf)
+{

struct samsung_mipi_dcphy *samsung = dev_get_drvdata(device);

unsigned int val;

unsigned int 1lpx;

regmap_read(samsung->regmap, COMBO_MDO_TIME_CONO, &val);
lpx = (val & GENMASK(11, 4)) >> 4;

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

+ + + + + + + 4+ o+

+
[}

+
+static ssize_t 1lpx_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 = 0O;

+

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

+ return -EINVAL;

+

+ lpx |= T_LPX(val);

it /* T_LP_EXIT_SKEW/T_LP_ENTRY_SKEW unconfig */

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

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

+ regmap_write(samsung->regmap, COMBO_MD2_TIME CONO, 1px);

+

+ if (!samsung->c_option) {

i regmap_write(samsung->regmap, DPHY_MC_TIME_CONO, 1lpx);
+ regmap_write(samsung->regmap, DPHY_MD3_TIME_CONO, 1px);
+ 3

+

+ return count;

+}

+static DEVICE_ATTR_RW( lpx);

+

+static struct attribute *samsung_mipi_dcphy_cts_attrs[] = {
&dev_attr_1lpx.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

+ + + 4+ + + + + + + 4+

4
w

+
+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;

+ 4+ 4+ + +

pm_runtime_enable(dev);

return 0;

16.9.2 JX 05 FE

echo level > output_voltage

PShEALN PACE :

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

level Z2& U0

1. 2b'00 : 400mV
2.2b'01 : 200mV
3.2b'10 : 530mV
4.2b'11 : 530mV

16.9.3 FLFHL T

echo level > reg_400m

level ZE U0 :

. 3'b000: 380mV / 230mV
. 3'b001: 390mV / 220mV
. 3'b010: 400mV / 210mV
3'b011: 410mV / 200mV
. 3'b100: 420mV / 190mV
. 3'b101: 430mV / 180mV
. 3'b110: 440mV / 170mV
. 3'b111: 450mV / 160mV

© N O U A W N R
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16.9.4 cap peaking

echo level > cap_peaking

level: 0~7

16.9.5 {5 S timing

N E R E SO EIE S SEE R AT DARE,

DOOOQO@O@OCXDCQOO@OCDOOOOOOOOO@OOOOOO@OGC?@CMX
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C-PHY High-Speed Data Transmission in Burst

40 ME S U %E countE T DATE [R5 At_E O E R, HLAnTIpx:

cat 1lpx

16.9.5.1 Tlpx

echo count > 1px

16.9.5.2 Ths_prepare_or_prepare_3

echo count > hs_prepare_or_prepare_3


af://n467
af://n469
af://n475
af://n477

16.9.5.3 Ths_zero_or_prebegin_3

echo count > hs_zero_or_prebegin_3

16.9.5.4 Ths_trail_or_post_3

echo count > hs_trail_or_post_3

16.9.5.5 Ths_exit

echo count > hs_exit

16.9.6 High-Speed Driver Up Resistor Control

echo level > res_up

level 2 Y1 :

. 4b0000: 43 ohm
. 4'b0001: 46 ohm
. 4b0010: 49 ohm
. 4b0011: 52 ohm
. 4b0100: 56 ohm
. 4b0101: 60 ohm
. 4'b0110: 66 ohm
. 4b0111: 73 ohm
. 4'b1000: 30 ohm
.4'b1001: 31.2 ohm
.4'b1010: 32.5 ohm
.4'b1011: 34 ohm
13. 4'b1100: 35.5 ohm
14.4'b1101: 37 ohm
15. 4'b1110: 39 ohm
16. 4'b1111: 41 ohm

© o N O Ul A W N R

el
N = O

16.9.7 High-Speed Driver Down Resistor Control

echo level > res_dn

level ZE U0 :

1. 4'b0000: 43 ohm
2. 4b0001: 46 ohm
3. 4b0010: 49 ohm
4. 4D0011: 52 ohm


af://n479
af://n481
af://n483
af://n485
af://n521

. 4b0100: 56 ohm
. 4H0101: 60 ohm
. 4b0110: 66 ohm
. 4b0111: 73 ohm
. 4b1000: 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'b1101: 37 ohm
15. 4'b1110: 39 ohm
16.4'b1111: 41 ohm

© o N o U
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