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1. Introduction

DSI-2 & MIPI Bt B3 58 S — 4@ E Wl i — #6874y, DWC-MIPI-DSI2 J2& —N 23l MIPI-DSI2 #it & X
(A ML RE R B Rz 8%, AT LAFRZS D-PHY M1 C-PHY (4% 1, SZ4F P Y Display Stream
Compression (DSC) £ & i .

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)

O 00 I O U b W N —

. 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

—_ = =
Npo= O

3. RK3576 5 RK3588 DSI £ 1= 5

Th &g RK3576 RK3588

Dual channel Not support Support

Max resolution 2560x1600@60Hz 4096x2304@60Hz

data lanes 1/2/4 lanes 1/2/4/8 lanes

. D-PHY: 2.5Gbps/lane D-PHY: 4.5Gbps/lane
C-PHY: 1.7Gsps/lane C-PHY: 2.0Gsps/lane

Color Format RGB RGB

Max Color Depth 10 bit 10 bit

DSC Not support Support VESA DSC 1.1/1.2a

C-PHY Support Support
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4. MIPI DSI-2 Host 55 MIPI DSI Host 1] Z 5

MIPI DSI-2 [ 7 7] LA MIPI DSI {0 AT A BMX ThRE AL, i3 in Sz RF MIPI C-PHY.

5. MIPI DPHY =5

RK3588 V- MIPI DPHY AR [A] LA F- 4 MIPI DPHY KA, L 95 Bt Al BAE) 4.5 Gbps.

6. I FH A5k

MIPI DSIZE T Z 505 5L %, 7T LARRAR 5| BB E AR ek R, IR FE R AT 0O e 1. S 4,
FF-MIPI DSIFMX FIIPIE BRI HE . (REMIFIHFE .

ML A n T

7.1 uboot

7.1.1 A B

drivers/video/drm/dw _mipi dsi2.c

drivers/video/drm/samsung mipi dcphy.c

7.1.2 IXBhAC &

CONFIG_DRM ROCKCHIP DW MIPI DSI2=y
CONFIG_DRM ROCKCHIP SAMSUNG MIPI DCPHY=y

7.2 kernel

7.2.1 W B
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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 WHHEC B

CONFIG_ROCKCHIP DW MIPI DSI=y
CONFIG PHY ROCKCHIP SAMSUNG DCPHY=y

723 % K& W

DTS ##4%:

arch/arm64/boot/dts/rockchip/rk3588-evb.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evbl-1pd.dtsi
arch/arm64/boot/dts/rockchip/rk3588-evb2-1p4.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evb3-1p5.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evbd-1pd.dtsi
arch/armé64/boot/dts/rockchip/rk3588s-evb.dtsi
arch/arm64/boot/dts/rockchip/rk3588s-evbl-1pdx.dtsi
arch/arm64/boot/dts/rockchip/rk3588s-evb2-1p5.dtsi
arch/armé64/boot/dts/rockchip/rk3588s-evbd-1pdx.dtsi

dts ic & M3 5 -

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

rk3588-evb3: dsi0->dphy->1080p panel && dsil->cphy->cphy panel;
rk3588-evb4: dsiO->dphy->1080p panel;

rk3588s-evbl: dsiO->dphy->1080p panel && dsil->dphy->cmd no dsc panel;
rk3588s-evb2: dsiO->cphy->cphy panel & dsil->dphy->1080p panel;
rk3588s-evb4: dsiO->dphy->1080p panel && dsil->dphy->cmd dsc panel;

8. DSI 1] 23 1 57 v Fic &

8.1 DTS i &

&dsi0 {
status = "okay";
//rockchip, lane-rate = <1000>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psr;
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&dsi0 panel {
status = "okay";
compatible = "simple-panel-dsi";
reg = <0>;
power-supply = <&vcc3v3 lcd n>;
backlight = <&backlight>;
reset-gpios = <&gpio2 RK_ PB4 GPIO ACTIVE LOW>;
reset-delay-ms = <10>;
enable-delay-ms = <10>;
prepare-delay-ms = <10>;
unprepare-delay-ms = <10>;
disable-delay-ms = <60>;
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 = [

05 78 01 11
05 00 01 29
1:

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

1

disp timingsO: display-timings {

native-mode = <&dsiO timing0>;

dsi0 timingO: timingO {
clock-frequency = <132000000>;
hactive = <1080>;
vactive = <1920>;
hfront-porch = <15>;
hsync-len = <4>;
hback-porch = <30>;
viront-porch = <15>;
vsync-len = <2>;
vback-porch = <15>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;

pixelclk-active = <0>;

8.2 Fic & 1 B


af://n166

8.2.1 BHAECE
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Property Description Value

FAATA] LR
D-PHY: Mbps/lane 8% Kbps/lane

rockchip,lane- EFEFB)$5 € mipi .
o " o C-PHY: Msps/lane B¥, Ksps/lane

rate FERERT S
Eb 446 52 800Mbps:  rockchip,lane-rate = <800>; BL ¥
rockchip,lane-rate = <800000>;
auto- ffifE Auto-
- Aii JR T strin
calculation Calculation T/ IS g

disable-hold-
ANELE TE tH e Rl A /RFEHY string

mode

support-psr {fifE PSR ThRE IR string
compatible compatible simple-panel-dsi
power-supply Btk [option] #HKregulator3| H
backlight i H65IH

enable-gpios J#{$ EGPIO [option] GPIO5| ik
reset-gpios 5 2 ALGPIO GPIO5| H#fiR

reset-delay-

ms

enable-delay-

ms
repare-

prep panel sequence delay %7 panel spec

delay-ms

unprepare-

delay-ms

disable-delay-

ms
cmd mode:
MIPI_DSI MODE_LPM |
MIPI_DSI MODE_EOT PACKET

dsi,flags DSI2 TAEfER, video mode:
MIPI_DSI_MODE VIDEO |
MIPI_DSI MODE_VIDEO BURST |
MIPI _DSI MODE LPM |
MIPI DSI MODE _EOT_ PACKET
MIPI_DSI FMT RGBS$88
MIPI DSI FMT RGB666

dsi,format L EET SN

MIPI_DSI FMT RGB666 PACKED

MIPI_DSI_FMT_RGB565



1/2/3 trios [cphy]

6 trios [cphy XUHEHIHE]

dsi,lanes mipi data JHIE £
1/2/3/4 lanes [dphy]
8 lanes [dphy XUHIE]
phy-c-option C-PHY panel [option] i /K A string
compressed-
dat P #rDSC panel [option] i /R M string
ata
X dsc slice T
slice-width RS -
[option]
% [ panel spec
%€ X dsc slicer
slice-height ) ™
[option]

version-major
7€ X dscliz A [option] 2 [ipanel spec
version-minor

anel-init- ,
b it - HATRA AL
sequence [hex]
. data_type delay ms payload lenth payload
anel-exit- . - - -
b Bt AT AL
sequence
display-
X p Y panel timing ZZpanel spec
iming

8.2.2 display Timing

hback hsync
HSYNC =
porch e e hfront| pulse |
porch

Pixel
Clock +

VSYNC

vback
porch

| vactive

" fronit |
. porch

FI'I.I|5E_

e s o L A e A i e e s e e e e o o i il o o =

Display Timing

8.2.3 dsi,flags
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8.2.3.1 CLK Type

£ MIPI DSI ¥ 5.6.1 I B EREETT 4. BT DSIR S & R WSS 0 AL I Bai 3 b 54 I S ) Ao
1779, IF BT A FEE I SCRFARE SR B AT 0, i AR s B2 P o I Pl T A AR S S s R AR IE B
IR T R MBI oK

ERINKE DL, MIPIDPHY IR BilIE TAEAEELARA, & DSI s RGEH EMARSCRF 84T, 5340
U 2R DSI AMBE R B A L R I B AR, DU I pod T8 0 A AR AR S, R

Y RG T L BT R AR, JUHRAEARRHIE], RTDARC B AR S AR, T DU G AE AN 7R AR
FER VR B HL /7, 8 MIPI_DSI_ CLOCK_NON CONTINUOUS & %] dsi,flags i, MIPI DPHY (K] 4h
AIEN A E RS, T E:

8.2.3.2 Eotp

Eotp 7£ DSI #IVERRAS V1.0 DAL BLRRA R A SCHF 1), RARFE DSI V1.0 Z 5 BB G RRAS IR 15 2%
RSCHF Eotp A GG, RK3588/RK3576 DSI WitAs /2 V2.0, N 1 #fkS FIHI& I BLAELE, FHL
JNL1Z e 3 P RAR F AR ORIRS I Bt . BT 5 2, J& 75 )5 F Eotp BXH T By & 75 S0 ¥

Eotp /& — MM T Hn Bl 26 b mnd 45 o . Eotp 32 ZLE F R 1 58 3R G0 e g AL i A5 ¥ A fgk
P, HTEXAHE, DSIATEAE LP K% Eotp.

Eotp ANF T HAt DSI A1, 47 [l € (% =X

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 i/ % dsi,flags J& 4 7] LLFF 5% Soc MIPI DSI TX 7E i Ak 3 & 1%
Eotp.
WIR 2 AE HSDT #20 F 43K Eotp K

8.2.3.3 BLANK_HS_EN
FERHEEIE, —BAAE— AT AH A LP11 MR, I FA:

TR 28 BRI AH B A% MIPL #4585 Fr, AN SCRFTE Hblank B BoA A LP-11, 7 LUK

BLK _HFP HS EN =k BLK_HBP HS EN &% dsi,flags J& 14, fHFP o HBP DL i (A7 7E
8.2.4 jF L HLE T

8.2.5 Jf T BB T

8.2.6 M1 1L FE 51l LA 4 2 7
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data type
0x03
0x13
0x23
0x29
0x05
0x15
0x07

0x0a

description packet size
Generic Short WRITE, no parameters short
Generic Short WRITE, 1 parameters short
Generic Short WRITE, 2 parameters short
Generic long WRITE, long
DCS Short WRITE, no parameters short
DCS Short WRITE, 1 parameters short
DCS Short WRITE, 1 parameters, DSC EN short
DCS long WRITE, PPS, 128 bytes long

9. Timing for DSI video mode

SYNC Pulse Mode

VSA

DSI Packets

VACT i

BLLP HS BLLP . BLLP BLLP BLLP BLLP

SYNC Event Mode

Active Video Area BI_LP BLLP

BLLP BLLP - HS BLLP HS BLLP ---------------- BLLP Active Video Area BLLP BLLP
,,,,,,,,,,,,,,,, Zoom in
BURST MODE HSS | HBP | Packed Pixel Stream I BLLP | HFP ----*i HSs | HBP | Packed Pixel Stream | BLLP | HFP |
HACT
MNon-Burst Mode with SYNC Events HSS | HBP Packed Pixel Stream HFP }'-—--II HSS | HBP | Packed Pixel Stream | HFP l
N HACT :
MNon-Burst Mode with SYNC Pulses | HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP [----1 HSS | HSA | HSE | HBP | Packed Pixel Stream | HFP
i< >——> > < >
: HSA HBP HACT ' HFP - fine

> Packet V-sync. Start

2 Packet V-sync. End

> Packet H-sync.

- Non-testricted DSI packet or Low power mode
including optional BTA

10. Bandwidth

MIPI DSI 3¢zl 2 5 3% a0~ A 2R 3 A [ ) AR

Packet Pixel Stream | = Pixel stream and Null packets

HSS | & H-sync. Start

HSA | 2 H-sync. Active (No data)

HSE | H-sync. End

HBP | - Horizontal Back Porch

HFP | - Horizontal Front Porch

BLLP | = Non-restricted DSI packet or Low power mode
including optional BTA

AT TERITEEL, A ANE T RO AR VX T 5

Fr &5 AR T LS DTS dsi 75 45 F rockchip,lane-rate J@ PEHEATH8 %, #4677 LA Kbps/Mbps(D-

PHY) 8¢ Ksps/Msps (C-PHY). 1T 7
DPHY A% DSC 856 4 7] DL ¥,

T HEAB R R LRI, 4K@60 14> HER 5T F RK3588 MIPI DSI
{H CPHY 2Rl A £ 5 K5 5
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3840x2160 3840 176 2160
Htotal = hact + hfp + hsync + hbp Htotal = 4400
Vtotal = waclt + vfp + vsync + vbp Viotal = 2250

Pixel-0LK = Htotal x Vtotal x WiZE

D-Optlion:
video burst:
BN = Htotal x Vtotal x WIZE x BPP x 10 / lanes / 9 (Gbps)

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

Pixel-CLK = 4400 x 2250 x &0

DOpLion:
video burst:
BN=4400x2250x60x24x10/4/9-3. 96 Gbps

no video burst sync pulse/event:
BR=-4400x2250x60x24/4-3_57 Gbps

COption: COplion:

video burst: video burst:

BN = Hiotal x Viotal x BIZE x BPP x 10 / lanes / 9 / 2. 28 BN = 4450x2250x60x24x10/3/9/2. 28=2_32 Gbps
{Gsps)

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

BN = Htotal x Vtotal x WIZE x BPP / lanes / 2. 28 (Gsps)

11. DSC

DSC # Display Stream Compression 455, 1~ & 78 # 1) DSC RGHERE], BANRGVEN TIE, K
JE 48 1) JE AR A ARG B ORI S HE N G B 25 01 HE PR IRl S s B R SN A B RS
A, RS AR RSO BRI D9 R 46 HO AU 3R Bt Tk B BRI R R . MG 25 A L 1) LR
RN G i 25 11 1) PR 0 15 A% U —HF 1. RK3588 AW/ DSC Sl #t, wf LA R0k = 49 %
IE 5T P 25 DI B IRRE RS fE 4T, AT SCEMIPT DSI ] LA £UE w7 70 % 28 1) I 11

r-——=—=—7—77"—""7"T""T7777777" DSsCBitstreasm [~ """ """ "o TTTTTTTT M
I Source Device - | [ Sink Device |
' N ' '
I H . | ’
I Internal i 1 | Internal !
: Image Connection DaC | Displaylink ! | psc Connection Display :
I Source "| Encoder : | | Decoder o I
I
I |
I : ! :
I |
] ' [ ;

DSC Use in End-to end System

11.1 Slice

DSCANE LT RE, FFb it 4555, DSCRANAIE (slice) , KHAF—Wiftymi LA yiE], L]
AR R AT gAY . DSCHI IR ECA 1. 2. 4. 84, EEF LM, FEEEmLHr
JHyslice/line, linese$& i [l I I Phraster-scanlif 7 A—4T G 3R . BRANF A ESE, DSCH ] LA A
FKE . N EA ERATHIKE R, FIREEE—1T4N 80, (B4 BB Dy K& TR,
AR R B s A A T AR T . B W — K TR AT B4R F-Source Device & Sink Device DSC
SRR DL K DSC IR 48 BUR IR 4655

RK3588 DSCO ¢ % 3 #F 8 slices, DSC1 % S #F 2 slices.
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3840 pivets - 1 silces Horizontally > 3840 pinels = 2 silces Horizontally - 3840 pinels = 4 silces Horizontally >

"
Slice

MR BN T E A F EIARK3588 DSC & 5 RE TS SR A 4 3 Wi R B A5 % /b Slices DSCH, Z&2%14n
T

DSC 8K: active slice num * slice width <= 960 * 8
DSC 4K: active slice num * slice width <= 2048 * 2

11.2 DSC Encode

TEAGBAR 545 2 BT, 5K B Source Devicef1Sink Devicet 7] W i # AE 32 435 i slice B HEAT W kg 3545
PIE|, LL3840x2160 4%, {iU1Source DeviceSink Device DSCHRfE > i 8slices, B LATE/KF 7 [a] 152561
E4ty, WEFHBETERD, BUNDSC encoderfs 44N AT A FE R AG B YR IE 45 i core i, X1ZK
1 7E I 1184 slice IT A4y BRALLIFI I FRATREAT R 46, A 20K 4k it P 25 DM 98« (R AE T EAT 15 %

DSC Encoder

3840 pixels - 4 silces Horizontally——————————yp

[ o mmmma Corel o ommmemy

2160 el 960X1080 § 960X1080 § 960X1080 | 960X1080

silecs ——
V(‘rTIt'i”l, » "

960X1080 § 960X1080 § 960X1080 § 960X1080

-
DSC-Encode
11.3 DSC Bandwidth

PLAKp60F) 7 #5957, f5 FHDSCHTJ& MIPI D/C-PHY 5 5484k i, {HREDSC)E, 4k % vl LARE
B F s AR = — 3 2 —.
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] HE

D-PHY (vdieo burst) 3.96 x 4 Gbps 1.32 x 4 Gbsp

3840x2160: 24bits rgb2b0
C-PHY (vdieo burst) 2.32 x 3 Gsps 0.774 x 3 Gsps

T NRK3588 MIPI DSI 35 1440x3120p60 4lanes with DSC S -2, 3 5500 & DL JEL UG 56 A0 5 45
5 =y 2 — BE ST .

11.4 PPS

PPS —3LA 128 bytes K&, W FERSHAR —L DSC R4 T LM EE(E L.

1. DSC A

2. DSC E4i4midHi i) BPC;

3. DSC 44wt 5 i) BPP;

4. DSC J&4fi 4 i N S5 46 U 1 5 i 5
5. DSC 44wt Slice i &

1600 2560 slice 40 Dec Hex PPS setting
force reg dsc version major[3:0] Fal 11 PPS1
force reg dsc version minor[3:0] A2 0o PPS2

force reg pps_identifier[7:0] 00

force reg bits_per component[3:0]
force reg linebufl depth[3:0]
force reg block_pred_enable

force reg _convert_rgbh

force reg simple 422

force reg vbr_enable

force reg bits per pixel[9:0]

force reg pic height[15:0] PAll
force reg pic width[15:0] Pal2 28 PPS12
force reg slice_height[15:0] PAL3 06 PPS13
force reg slice width[15:0] — FAld 40 PPS514
force reg chunk_size[15:0] 1600 0640 __|PALS 06 PPS15
force reg initial xmit _delay[9:0] 512 0200 PALG 40 PPS16
force reg initial dec_delay[15:0] 1057 0421\ PALT 02 PPS17
force reg initial scale value[5:0] 32 0020 PALR 0o PPS18
force reg scale inc_imterval[l15:0] 1458 0500 PAlD 04 PPS19
force reg scale dec_interval[11:0] 22 0016 PAZ0) 21 PPS20
force reg first _line _bpg offset[4:0] 12 0C PAZ] 0o PPS21
force reg nfl bpe offset[15:0] 631 ﬂ?.'i’?\ Pa22 20 PPS522
force reg slice bpe offset[15:0] 218 00DA \\“ Pa23 05 PPS523
force reg_initial offset[15:0] fl44 1800 \\ PA24 DO PPS24
force reg_final_offset[15:0] 4320 10E0 \\ \ PA25 00 PPS25
force reg flatness min_qp[4:0] 3 03 \\\ PA2B 16 PPS26
force reg flatness max_qp[4:0] 12- \\\\ PA2T 00 PPS27
\ \ PA2% oc PPS28
| §Pa2g 02 PP$29
PPS \lpaso 77| pesso
ﬁl’ﬁdl 00 PP53l
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11.5 2451

11.5.1 {8} J5 A DSC

fEE AR H MIPI DST AHK B2 7R 7 R i o] LUE FH DSCo AN TR P 341 —2H 7R B S H O
LA & A DSC 251

1. ZAE4H N —A> DPHY 4 data lanes #%17, #K#HZ ~H1Gbps/lane;

2. %20 N Video Burst mode, JR UG %% 1.866Gbps 24 bits RGB 60111 ;

3. 1M S KF DSC 1 Slice
4. SR HFREZ: 676Mbps/lane

4.5.1 Speed Se tting

Item Unit Value
Frame Rate Hz &0
Pl Clock MHz 45
MIPI Lane Lane lport® 4Lane
MIPI Speed sps GT6M

4.5.2 Porch Se tting

Item Symbaol ‘Value
Horizontal Sync Width HEW i}
Honzontal Back Porch HBEP 40

Horzontal Active HACT 1600
Horizontal Front Porch HFP 118
“ertical Sync Width VEW 4
“ertical Back Porch VBP 18

Vertical Active MACT 2560
Vertical Front Porch VFP &0

11.5.2 XU iEMIPI W17 5 B DSC

W BN T R A AT DSCIAE 2560x2560p120 XU mipi B2, HSzBLN SR BERAE T .

2560x2560 1280x2560 PANEL 2560x2560

DSCO0 —p DSI0 —p DfC-PHYD

y
m< -

VOP2 \ DSC1 —» DSI1 —e D/C-PHYL

A J

D-PHY0 —» DSIO

D-PHY1 —» DSI1

v

1280x2560
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12. Display Route

12.1 MIPI with DSC

VP3

2048x10830@60Hz

VP2

4096x45320@00Hz

VPl

4096x4320@60Hz

Vop2

Schematic Diagram of Display Output Interface

12.2 MIPI with DSC Bypass

DSC ENCODER
8slice

MIPI TX O

MIPI TX 1

Display Out

VP3 2 MIPITXO
2048x10830@60Hz
VE2 E— R
4096x4320@60Hz
VoP2 Display Out

123 DTS i B

41 DSI0 H:#/E VP3:

Schematic Diagram of Display Output Interface
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&dsi0 in vp2 {
status = "disabled";
}i
&dsi0 in vp3 {
status = "okay";
}i

a1 DSI1 #:3, VP2:

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

&dsil in vp3 {
status = "disabled";

}i

13. FHLLOGO

13.1 route dsi0

40 vp3->dsi0 B¢ vp3->dsc0->dsi0:

&route dsiO {
status = "okay";

connect = <&vp3 out dsiO>;

13.2 route_dsil

B 40 vp2->dsil 5% vp2->dscl->dsil:

&route dsil {
status = "okay";

connect = <&vp2 out dsil>;

13.3 route_dsi0 && route dsil

#Hln  (vp3->dsi0 B vp3->dsc0->dsi0) && (vp2->dsil BY, vp2->dscl->dsil) :
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&route dsiO {
status = "okay";

connect = <&vp3_out dsiO>;

&route dsil {
status = "okay";

connect = <&vp2 out dsil>;

14. DST HOST

DSI 7] PLAC & 1% Manual/Auto-Calculation #55,, IRZHERIANFC B Al Manual B2, FI 7 A) DLGE BEAC B R
Auto-Calculation 538, %5204 41 N 4F £

FHLBEACE N MIPIRIPPIEE 1 B I BT A 4 ZHE BRI 7S50, DA AT = b i i 7 25K o
Auto-Calculation Bz EA LR &

o LFEHFNE —HA R

o fAfL TECE MR, HIBHIZA L HMAIHERAT A

o FVFIPIMIZNASARAL, [R5 il B 7 A HH i g 28 1k
ports
PLR SEH1 7 ports #2 Fi 2K Dispaly Interface 1 panel 2 [A]#E47 9Bk
TR B Ul 2 T T SR

Documentation/devicetree/bindings/graph.txt

14.1 B DSI

W
7
vpl/2/3 = P = DSI0/1 Panel
=
VOoP2
BA DSI Display Route
14.1.1 DSIO0
§&dsi0 {
status = "okay";

//rockchip, lane-rate = <1000>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psr;
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dsi0 panel: panel@O {

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

#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;
panel in dsi: endpoint {

remote-endpoint = <&dsi out panel>;

ports {
#address-cells = <1>;

#size-cells = <0>;

port@l {
reg = <1>;
dsi out panel: endpoint ({
remote-endpoint = <&panel in dsi>;
}i
}i

}i

&mipi dcphyO {

status = "okay";
}i
14.1.2 DSI1
&dsil {
status = "okay";

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

dsil panel: panel@O {

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

#address-cells = <1>;

#size-cells = <0>;
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port@0 {
reg = <0>;
panel in dsil: endpoint {

remote-endpoint = <&dsil out panel>;

};

}i

}i
}i

ports {
#address-cells = <1>;

#size-cells = <0>;

port@l {
reg = <1>;
dsil out panel: endpoint {
remote-endpoint = <&panel in dsil>;

}i

&mipi dcphyl {
status = "okay";

}i

14.2 XUEE DSI

MODEI:

/ DSI0
DUAL
Vp2/3 < MIPI
\ Panel

DSI1 =

vop2

MODE2:

DsIo Paneld

Shiy

split(Left-Right) Display Mode

/ N\
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XU T R TC B R0 R AR L& 1
rockchip,dual-channel = <&dsil>
dsi,lanes = <8>;//DPHY /¥, CPHY J{H 5k 6

&dsi0 {
status = "okay";
rockchip,dual-channel = <&dsil>;
//auto-calculation-mode;
//disable-hold-mode;
//support-psr;

dsi0 panel {

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

display-timings {

native-mode = <&timing0>;

timing0: timing0 {
clock-frequency = <260000000>;
hactive = <1440>;
vactive = <2560>;
hfront-porch = <150>;
hsync-len = <30>;
hback-porch = <60>;
vfront-porch = <8>;
vsync—-len = <4>;
vback-porch = <4>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;

pixelclk-active = <0>;

}i

ports {
#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;
panel in dsi0O: endpoint {
remote-endpoint = <&dsiO_out_ panel>;
}i

}:
}:

ports {
#address-cells = <1>;

#size-cells = <0>;

port@l {
reg = <1>;

dsi0 out panel: endpoint {



remote-endpoint = <&panel in dsiO>;
}i
}i

}i

&dsil {
status = "okay";
i

&mipi dcphyO {
status = "okay";
}i

&mipi dcphyl {

status = "okay";

}:

14.3 Dual-link DSI

Vp2 % > DSIO Panel0
Vp3 DSI1 =
VoP2
Dual Link DSl Display Route
§&dsi0 {
status = "okay";

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

dsi0 panel: panel@O {

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

#address-cells = <1>;

#size-cells = <0>;

port@0 {
reg = <0>;
panel in dsi: endpoint {

remote-endpoint = <&dsi_out_panel>;
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}i
}i
}:

ports {
#address-cells = <1>;

#size-cells = <0>;

port@l {
reg = <1>;
dsi out panel: endpoint {

remote-endpoint = <&panel in dsi>;

}i

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

//support-psr;

dsil panel: panel@O0 {

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>;
i

}i
}i

ports {
faddress-cells = <1>;

#size-cells = <0>;

port@l {
reg = <1>;
dsil out panel: endpoint {
remote-endpoint = <&panel in dsil>;
}i
}i

}i

&mipi dcphyO {



status = "okay";
}i

&mipi dcphyl {
status = "okay";
}i

14.4 DSI M A5

14.4.1 DSI + SerDer 5 &

A2 ZRRBREBETR

(#)(%)

d

hdm

h

_T@

hdmi

LY

A

RK3588
Frame Buffers VOP2 Interface Bridge
HDMI0/eDPO - il H
FBOL | FBOR > VPO —-EJ’ Ve firidge0
| HDMI1/eDP1 » Bridgel
DPO . Bridge2
FBIL | FBIR > vP1 —-E" s
- DPL - Bridge3
MIPIO > i
FBZL | FB2R »> VP2 —-EJ’ fridges
na MIPI1 > Bridge5
FB3 > vP3 »  BTGS6 > Eridges

A 4

15. DC-PHY

SEBr B HTE B BRI 2 BE B AD-PHY , L BE

dsi0 panel: panel@O {

phy-c-option;

15.1 D-PHY

RWIT)

Lifig

LB AAr 5, @i AT PAELE A C-PHY:
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Clock
Multi:rlier
"‘_'mt APPI| = Absfracted PHY-Protocol Interface (complete PHY, all Lanes)
Bef Clock—J | | PRl = PHY Protocol Inerface (per Lane, some signals can be shared with mulliple Lanes)
Controls — | | g4 0
: #"' RO NN ———————— FREESESsEEammama= - - ""'1I
D-PHY - D-PHY /N |
Master Clock Lane Module [ 77| Slave Clock Lane Module [\ —/] !
D-PHY - pPHY BN A
Master Data Lane Module || Slave DataLane Module |\ —/] —
D-PHY L D-PHY g o |
Master Data Lane Module [ | Slave Data Lane Module |\ —/ =

5 CPHY L PHY

feemammssssssssssssssssssss Uiacler Side Siave Side -

Figure 2 Two Data Lane PHY Configuration

1. Up to 4.5 Gbps per lane in D-PHY ;

2. —/ND-PHY port fix % 4lanes, HFMane 4% 270 2R 4Lk

3. DRI Y B8 5500 or "D", D-PHY 7E HE T IR, $df Bt K E R N 1G(DDR), 8% 1 frg 33 =2 1)
N500MHz, TMELERID-PHY#EE DA A ILIXEE, DWHFEETAE Lo

15.2 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)
Controls——f==_ I

L\ C-PHY : C-PHY

i '\,,—l,/ Master Lane Module Slave Lane Module

C-PHY — cPHY [N <;°i’T—'>

>
%L

Master Lane Module i Slave Lane Module '\[—|/

v Lyt \——cny T S

i e w Master Lane Module | Slave Lane Module '\I—l/ Adapter 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. —ANC-PHY port #ix % 3lanes, %/ laneH tree-wire-trios ZH s
3. C-PHY & S i Bad i, & A B B B B 8 A (R 3
4. CFE 7 Channel-limited, JBIEHE R #1513, C-PHY . 3L3%lanes, H4lanefd 3L MR .

16. B2 M

MIPI DSI #] LSS i 18,  Lhin 120fps <-> 60fps Z A sha& ), L2 WA S
{Rockchip RK3588 Developer Guide Vsync Adjust CN) < #Y.
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17. PSR

24 MIPI DSI LAE{E COMMAND #5, i A B GRAM, AJ LLAE 7S 28 G0 Il i A5 i B I (£ 9% ]
P2 DSH LA/ ThAE,  BRimdF 22 GRAM Rl AW, 28— WA R R AU, 42 o
AL REIFAEBE ¥ GRAM. ARl L SE B s

18. Tt

18.1 DSI Layer Definitions

Application Processor Peripheral
Pixel to Byte Packing Formats
Application Coded Bitstream Format Application
Data Contrl Command Generation / Interpretation Data Contrd
gpeos [|[]]]] 30 s J]1]]1]
Dt Contol | [ Packet Based Protocal Data Control

Low Level Protocol
Control

ECC and Checksum Generation and
Testing

Low Level Protocol
Data Control

Tow I

2 swe  []][]]

Lane Management

Lane Distribution and Merging

Lane Management

@N X n-bils 4+—|—|+H—|- =16 for Oiption C [C-PHY): n=8 for Option D (D-EHY) @—b Nxn ms| | | | | | |

Data Conbrol

PHY Layer

Start of Packet / End of Packet
Seralizer / Deserializer

Clock Generation | Recovery
Electrical Layer

Data Control

PHY Layer

.

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

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

Lane N-1 = High Speed Unidirectional Data

18.2 D Option

18.2.1 Lane states and line levels

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

Minimum LP- RX Low threshold

HE diff. swing (e.g. 200m\V)
AN AN R

HS ommon kevel

t..-._.MMM"L

;’ Tieg 200mv)

Max LP-RX High

Refermnce ground

Line Levels

NRZ'BI/E DPHY Lane 1% #AF oAl g HELH AT BB RS .

o FEWIEITE, WISLLErR

® ZFIHECCHICRC

o BERFALZ Mane L3 EMEH
o MR FEH

r BIEEREEIEE: 200mV
» Low-Power (ES18(E: 1.2V
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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 LF 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, Mote 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).

18.2.2 Global Operation Flow Diagram

rf ™,
LR | Trigger v Escape
Init Mode
 Master )
LP—GU}U =00
HS-Prpr
L LP-00
L J L J
HST / Turnaround
. J
s ™~
RX (_Trigger )}y Escape
ﬁ,\ Mode
Wait

Init
Slave
(HS-@,{HS-Rqst
LP-00 LP-01

Stop
LP-11
F 1

{\LP-00=01=00

A J

¥

HST/ Turnaround

L SoT HS-Deskew EoT LP-00=10=00=10
J

DSI #f i@ v LLIRBh 40 =Fhik .

1. Escape Mode (R4 Dp0/Dn0 £ #A/EE %A );
2. Bus Turnaround Request (A Dp0/Dn0 2 H#EFE %A ),
3. High-Speed Data Transmission.

AR SR EATTRE NS AR 2K 5 510 5 SCanR
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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 ) & LP-11
Bus Tumaround Request’ LP-11 < LP-10 < LP-00 < LP-10 < LP-00 Hi-Z

Entering and Leaving Sequences

18.2.2.1 Escape Modes

LR EIE AT LP B, BEiEiE0 T Escape Mode, i i i M@ id LP-11->LP-10->LP-00->LP-01-
>LP-00 ¥\ Escape Mode, i LP-00->LP-10->LP-11 i& H} Escape Mode.

Escape LoadIf
Escape Mode Entry (EME)

Command Needed Mark-1
A A A A
¥ \
.............. 4 | S Ry Sy |
" r
L]
DOP ' :
S ! DOP =====
DON \ ! DON ——
L 1
foososCserresseReRTSEE® 00000 [t daewww
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 LP-10 LP-11
e e e < S S A e
Time

v

General Escape Mode Sequence

18.2.2.1.1 Escape Commands

— BAEIEE HE N Escape 130, KIik#§N1% K 1% 8-bit Escape Comands $8/R1E K174, Escape Comands
Wp:

Escape Commands

Escape command Command Type Mode/Trigger [Fimf;:y _:T_T:::T‘::::;m d) Dn | DO
Low-Power Data Transmission Mode 1110 0001 b - X
Ultra-Low Power Mode Mode 0001 1110 b X X
Undefined-1, M ! Mode 1001 1111 b - -
Undefined-2, M ? Mode 1101 1110 b - -
Remote Application Reset Trigger 01100010 b - X
Acknowledge Trigger 0010 0001 b - X
Unknown-5, "> Trigger 1010 0000 b - -
Notes:

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

3. x = Supported

4. - = Not Supported

18.2.2.1.2 LPDT

M HEIEIEHEN Escape #1370 H 1A EoR 55k & 1% Low-Power Data Transmission(LPDT) %1, Soc /) MIPI
DSI TX A Lhidid LPDT #aX ) s s i HUR R B, — ol &l i Fip 7 2 i) MIPT 2o Bk B #)ah 1k
Fr 3.
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Escaps Mode Entry (EME) Mark-1
A

7 r A
‘ll ------ YT HEOHE LG, S | S l. 1
LP-11 LP-10 |LP-00 LP-01 LP- LP-00 LP-10 LP-11
- | - L. [ ]
.  EscapeMode ___.---""_-
. Enlry (EME}_— Low Power Data Transmission (LPDT) Load (Data) . Mark-1
]I L ¥ A R 1 T 1 1
"""" e T T
DoP S its 3
= -
LP-11 . 1 1 1 0 o o o 1 ' | P11
Tirme {
Low-Power DATA Transmission(LPDT)
W R IR LPDT BB
18.2.2.1.3 ULPS
Escape Mode Entry (EME) Mark-1
A ! A hY
oot reeseeechee e
s 02 {
\ \ ;
"n J"
y B iy L] e s L ey |
LP-11 LP-10 LP-00 LP-01 LP-00 LP-00 | LP-10 LP-11 :
o \\‘_ -
\-""-H,\. Escape Mode — ™ //
“~._Entry (EME) _— Ultra-Low Pawer Status (ULPS) P';'f:ts;‘gé Markel
1 ]I; A . 1 T
"""" R R e [
DOP 8 [ B e DOP  =me--
DON i B EGE R R DON ——
| | HisareCaanaahairin i |
besendeniensne tmmmnst ! B S P T B
LP-11 0 0 0 1 1 1 1 0 LP-11
Time
Ultra-Low Power State(ULPS)
18.2.2.2 HSDT

2 DPHY P i 38 75 s i e A X, BoiseonT DLgh N s B A i =X, T B 8k d i () e gt
N AR AR 3, (AT DUAS A OB H v g i e B id i i o R AN AR
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)

g w NN

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

B imE R SR AR R TEAE — A U B 2 5 S AU 2 RS AL IR R FRZIRES
— B¢ 8] Ths-trail o
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e TLPX it PHinRthTH&Emb+THﬁg_NE—i§ -
\ F\ | 00011101 |
VIH(min)-y+ :
ViLmax— | g HSDT ~—— HS-DorHS-1 4
TERM-EN{MAXJ - = = = = — = ﬁ— E f : : ?, x J’:f }(
s A—‘V HS-0 i - :-l TrREOT
LP-11 [To-TERM_Enm- :-I i --|T|—|s-.~s.|u|='|--=
LP01 | LP00 le— Teor—| » LR
r—THS-SETTLE—I] g-l—TH&TRAIL—--I—THs-Exw—I-—

High-Speed DATA Transmission (HSDT)

B IR AR 3R HSDT a0 K.

18.2.2.3 BTA

MFHEMNERBEHIRINE SR, Soc DPHY HIZE— 3@ IE il LB AT B ERBIE D IR . #3150 % W

:

Start (MCU): LP-11

L ]
s  Turnaround Request (MCU): LP-11 => LP-10 => LP-00 => LP-10 => LP-00
& The MCU waits until the display module starts to control DOP/N data lanes and the MCU stops to control

DOP/N data lanes (= High-Z)
& The display module changes to the stop mode: LP-00 => LP-10 => LP-11

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

Bus Turnaround (BTA)

Display Module Controls

MCU Controls Data Lanes The MCU waits until the Display Data | anes
A Module staris to control data lanes ¢ \
(its output drivers) when MCU can
Tumaround Request (TAR) put output drivers in the high-Z mode LP-Requests
r A A v . \
ittt o bl U T preseeanass e
DOP : {| \ :
DON 5 ; y y 1] J—
\ i LG 3 i il i i 2 H DON  ——
LP-11 ' ' LP-10 | |LP-00 | LP-10 | LP-00 LP-00 | P00 - LP-10 | LP-11
1l Time
Bus Turnaround Procedure
TSR PG L HSDT I [a] 2 BEER (0] 12 3465 3K BTA R A0F -
18.2.3 Endian Policy
RN Ve AR R TR RN AN

TV AL LP Al HS Hid L i, Bl UK amE

18.2.3.1 SPa
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Packet Header (PH) 4 bytes total
N

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

DI : 8-bit, Data ldentification

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

LP-11 | SoT DI | Datad | Datat | ECC | EoT | LP-11 || ECC:é&bi Error Comection Code
EoT : End of Transmission

Time

¥

Short Packet (SPa) Structure

Example:

18.2.3.1.1 LPDT-SPa

I 7R AR AE LPDT I i) R R BB AR A SPa i FRITE 0T -
18.2.3.1.2 HSDT-SPa

IR A HSDT I ) SR AR i | SPa FFE BT -

18.2.3.2 LPa

Packet Header (PH) 6 to 65541 bytes total

LP-11 : Low Power - Siop State

LP-11 SaT DI wWcC ECC Data0 | Data1 SoT - Start of Transmission
DI - 8-bit, Data Identification

WC : 16-bit, Word Count

Time ECC : 8-bit, Error Cormection Code

>, | Data 0 ,---Data{WC-1) : Packet Data (0~65535 bytes)
p < | €8 : 16-bit, Check Sum = Packet Footer (PF)

1

f EoT : End of Transmission
/ Data(WC-2) [ DatswWe-1) | CS EoT | LP-11

Time

Long Packet (LPa) Structure

Example:
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Packet Header (PH)

Y

-5

(1
i

ol WC (Least Significant Byte) | WC (Most Significant Byte) ECC

ML ML M L
55 & 5 S 5

-
E
G

Packet Data (PD)

Dm:ﬂm Data 1 (Paramater)

O AR

18.2.3.2.1 LPDT-LPa
TR ERAE LPDT B [r) B s R %00 | LPa FFIR T :
18.2.3.2.2 HSDT-LPa

ISR AR AE HSDT B [ B s A R & a0 b LPa H4i 3R a0

18.2.3.3 DI

41 | SPa 1l LPa H#B45 —> Data Identification (DI), —/Mu & K40 502t DI thiE, DI 2L
a5, AR R
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> Virtual Channel (VC), 2 bits, DI [7...6]

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

VG DT
{Wirtual Channel Identifiar) {Data Type)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0
Data Identification (DI) Structure
MIPI i3 H A2 S48 7 B m 2R T
Table 16 Data Types for Processor-Sourced Packets
Cata Type | Dot Ty Descripton Pk
0x01 00 0001 Sync Event, V Sync Start Short
0x11 01 0001 Sync Event, WV Sync End Short
Dx21 10 0001 Sync Event, H Sync Start Short
0x31 11 0001 Sync Event, H Sync End Short
Ox07 00 0111 Compression Mode Command Short
0x08 00 1000 | End of Transmission packet (EoTp) Short
0x02 00 0010 Color Mode (CM) Off Command Short
0x12 01 0010 Color Mode (CM) On Command Short
0x22 10 0010 Shut Down Peripheral Command Short
0x32 11 0010 Turn On Peripheral Command Short
0x03 00 0011 Generic Short WRITE, no parameters Short
0x13 01 0011 Generic Short WRITE, 1 parameter Short
0x23 10 0011 Generic Short WRITE, 2 parameters Short
0x04 00 0100 Generic READ, no parameters Short
Ox14 01 0100 Generic READ, 1 parameter Short
0x24 10 0100 Generic READ, 2 parameters Short
0x05 00 0101 DCS Short WRITE, no parameters Short
0x15 01 0101 DCS Short WRITE, 1 parameter Short
0x06 00 0110 DCS READ, no parameters Short
0x16 01 0110 Execute Queue Short
0x37 11 0111 Set Maximum Return Packet Size Short
0x27 10 0111 Scrambling Mode Command Short
0x09 00 1001 Mull Packet, no data Long
0x19 01 1001 Blanking Packet, no data Long
0x29 10 1001 Generic Long Write Long
0x39 11 1001 DCS Long Write/write LUT Command Packet Long
OxDA 00 1010 Picture Parameter Set Long
0x0B 00 1011 Compressed Pixel Stream Long
0x0C 00 1100 Loosely Packed Pixel Stream, 20-bit YCbCr, 4:2:2 Format Long

18.2.4 Video Mode Interface Timing
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18.2.4.1 Vertical Display Timing (Video mode)

I
| e—YBP L
| VFPIVS I | VFPI
D[23:0] | || |
1 | VBL | Vadr(NL) R
I I
oe[] || | | -
[ | [ VP(1 Frame) [ I
HSYNC
Packet VA J,l \ \
xample ot ’ \ o
..a-".'f-"‘"# ri A\ '\.\
rr ( )
I I | hr |
/7
B|v|B|H B|H B/ H B|/H Bl RGB |B|H B| RGE |B| H B| H
P|s|P|s|P|s|P|s|P|s|P| Data |P|S|P| Data |P|S|P| S
7
I I I " I
Key:

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

Vertical display timing (video mode)

18.2.4.2 Horizontal Display Timing (Video mode)

DE

I | |
| HFP | HS| HBP | HFP |
I T T

HSYNC I 1 |
| I | HAdr I
I L * .

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

I X X | 1 Line Period |

Horizontal display timing (video mode)

18.2.4.3 Non-Burst Mode with Sync Pulses
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& " (VSA * VBP & VACT + VFP)
L L L L L L L L
ATS AT S ANS A N N . Ty AN iaNaA
VIH]H H|H H VIH H|H]|H H|H|H HIH[|H H Bl
s|s|s|®s|s|s|®||s|s|s|B]s]s]s|B s|s|s|® Acive Videa Area s|s|s|B| ~ |s|s|s|%|s]|s|s|Hs
s|ale||s|a]e|" ale|“"lelale]|” algf**f —/—/— s|ale|" slale|"|=]|ale|d™s
OO W NS (RN B A A (RN R VR V.Y
n VSA Lines ) VBP Lines VFP Lines
& ¢ 5 {
.—""—dad- .“\‘-.
,-"-‘J' b “‘u
¢ L [ et e
-
Ny T N 1Y
H|H H H
S|HBA |S|B RGB HFF B|HBA |S|B RGE HFP
P s E|lF
S\ VAW,
NACT Lings M
Non-Burst Mode with Sync Pulses
JEIL IR 259 3% Non Burst Sync Pulse I EU1T
18.2.4.4 Burst Mode
t, * [V5A + VBP + VACT + VFP)
W f e L L L L f
B s B A Y YO
v H H H H HIE L[V
s|cels|s ! s|elsl |- IS e Active Video Area s| s s| & |s|t|p|s
5 5 13 1 I - i 5 S5|r|M| S
N L BN N N e A
f WEA Linas 3# VBP Lines I . VFP Lines i
b he y he ot
..-"'-'-FF ‘-"‘
- .
- S
- S
_'___,--"' temp ‘\‘-
- L baact ligr
H|H H|H
s|e| ree f; HFP s|e| ree & HFP
P sle
" VACT Lines A
b W

Video burst mode

N

BRI 284 3R Video Burst AR

19. % I ji]
19.1 & VOP timing 1 Connector 15 &

console:/ # cat /d/dri/0/summary

Video PortO: DISABLED
Video Portl: DISABLED
Video Port2: DISABLED

Video Port3:

ACTIVE
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Connector: DSI-2
bus format[100a]: RGB888 1X24
overlay mode[0] output mode[0] color space[0]
Display mode: 1080x1920p60
clk([132000] real clk[132000] type[48] flagl[a]
H: 1080 1095 1099 1129
V: 1920 1935 1937 1952
Cluster3-winO: ACTIVE
win id: 6
format: AB24 little-endian (0x34324241) SDR[0] color space[0]
glb alpha[0xff]
rotate: xmirror: 0 ymirror: 0 rotate 90: 0 rotate 270: 0
csc: y2r[0] r2y[0] csc mode[0]
zpos: 0
src: pos[0, 0] rect[1080 x 1920]
dst: pos[0, 0] rect[1080 x 1920]
buf[0]: addr: 0x000000000376e000 pitch: 4352 offset: 0

19.2 & F DSI2 tH3% cIk tree

Lmipi TAEEAEDSCIEIN,  mipifie I )38 52 BN 14 pixel, AR BHEL L U1 F K &
video_timing pixel rate /4 =mipi_pixel clock x K =dclk out x K= dclk core

Hmipi TAEEDSCHET, ORI B 243 2 41 F K A&

mipi_pixel clock =cds clk /2

ER ZRAK = 1, Ymipifid B N BGEE SRR, K=2.

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

clk vop_ pmu 0 0 0 24000000 0 0 50000

dclk vop3 1 2 0 33000000 0 0 50000

dclk vopl src 0 1 0 594000000 0 0 50000

dclk vopl 0 1 0 594000000 0 0 50000

dclk vop0 src 0 1 0 594000000 0 0 50000

dclk vopO 0 1 0 594000000 0 0 50000

aclk vop low root 1 1 0 396000000 0 0 50000

hclk vop root 2 4 0 198000000 0 0 50000

hclk vop 1 3 0 198000000 0 0 50000

aclk vop root 1 1 0 500000000 0 0 50000

aclk vop_ doby 0 0 0 500000000 0 0 50000

aclk vop sub src 1 1 0 500000000 0 0 50000

aclk vop 1 4 0 500000000 0 0 50000

pclk vop root 3 5 0 100000000 0 0 50000

dclk vop2 src 1 1 0 148500000 0 0 50000

dclk vop2 1 2 0 148500000 0 0 50000
console:/ # cat /d/clk/clk summary | grep dsi

pclk dsihostl 1 2 0 100000000 0 0 50000

pclk dsihost0 1 2 0 100000000 0 0 50000

clk dsihostl 1 2 0 351000000 0 0 50000

clk dsihostO 1 2 0 351000000 0 0 50000
console:/ # cat /d/clk/clk summary | grep mipi

mipil clk src 0 0 0 33000000 0 0 50000

mipil pixclk 0 0 0 33000000 0 0 50000

mipi0 clk src 0 0 0 148500000 0 0 50000
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mipi0 pixclk 0 0 0 148500000 0 0 50000

clk usbdpphy mipidcpphy ref 5 5 0 24000000 0 0 50000
clk mipi camaraout m4 0 0 0 24000000 0 0 50000
clk mipi camaraout m3 0 0 0 24000000 0 0 50000
clk mipi camaraout m2 0 0 0 24000000 0 0 50000
clk mipi camaraout m0 0 0 0 24000000 0 0 50000
clk mipi camaraout ml 0 0 0 37125000 0 0 50000

pclk mipi dcphyl 1 1 0 100000000 0 0 50000

pclk mipi decphy0 1 1 0 100000000 0 0 50000

console:/ #

19.3 WA & & 8 %€ DSI lane X

DSI lane 334 ({52 A MR, — M2 IKEh 3 3hit 5

dmesg | grep dsi

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

— s R TR E:
&dsi0O {

rockchip, lane-rate = <1000>;

19.4 MIPI DSI2 HOST ¥ & H C.color bar Zhfg, i T &4 a] LA
ik VOP2 # & color bar

R A8 I 7= % R A I 1 i

19.4.1 RK3588
vpO:
io -4 0xfdd90c08 0x1l && io -4 0xfdd90000 Oxffffffff

vpl:
io -4 0x£fdd90d08 0xl && io -4 0xfdd90000 Oxffffffff

vp2:
io -4 0x£fdd90e08 0xl && io -4 0xfdd90000 Oxffffffff

vp3:
io -4 0xfdd90f08 0xl && 1o -4 0xfdd90000 Oxffffffff

19.4.2 RK3576
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vpO:
io -4 0x27d00c08 0xl && io -4 0x27d00000 Oxffffffff

vpl:
io -4 0x27d00d08 0x1 && io -4 0x27d00000 Oxffffffff

vp2:
io -4 0x27d00e08 0xl && io -4 0x27d00000 Oxffffffff

19.5 0477 ) W B 75 8 BT %, MIPI DSI2 #1 panel 25 #{51E#

uboot:

--- a/drivers/video/drm/rockchip panel.c
+++ b/drivers/video/drm/rockchip panel.c
@@ -260,6 +260,7 QR 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);

1 mipi dsi dcs get power mode (dsi, &mode) ;
+ printf ("===>mode: 0x%x\n", mode) ;

priv->prepared = true;

kernel

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

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

@@ -506,6 +506,7 @@ static int panel simple prepare(struct drm panel *panel)
unsigned int delay;
int err;
int hpd asserted;

+ u8 mode;
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if (p->prepared)
return 0;
@@ -554,6 +555,8 @@ static int panel simple prepare(struct drm panel *panel)
}

i 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;
AE IEH 2 QR 4T BN, 75 2 HR A B v I i OR B e 1 s -

===> mode: 0x8

===> mode: 0x9c

19.5.1 get_power_mode i Ff [B] L I &
19.5.1.1 5 3% 1E % iR [5] 0x08(R T & 0x11. 0x29)3 i F

19.5.1.2 JF 3% IE % 3R [F 0x9¢(C T K 0x11. 0x29)iE N F

19.6 drm 3X 3% A bind 2R

B NS, BELESEEANHL bound BE, i DP B PHY WA #6842 S5 DP bound F%:

/sys/kernel/debug/device component/display-subsystem

master name status
display-subsystem bound
device name status
£dd90000.vop bound
£de20000.dsi bound
fde30000.dsi bound
£de50000.dp bound

19.7 backlightZX 5l probe 2 i
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console:/ # dmesg | grep backlight
[ 3.164274] pwm-backlight: probe of backlight failed with error -16

19.8 Command Mode &/~ H 1A EC E TE

B PR R, s ) s R IR SR B2 A S A5 2 A GRAM il T AR R R — 2
RK3588 fll RK3576 A S5 B4R TESS 5 /M s it 77 K.

19.8.1 T4 TE

MIPI DSI %1 PIN 7] PAE FH K teo

&dsiO {
/* B TES S EREIMIPT TEO */

pinctrl-names = "default";

pinctrl-0 = <gmipi te0>;

&dsil {
/* BREATERS SERFIMIPI TEL, only RK3588 support dsil */

pinctrl-names = "default";

pinctrl-0 = <&mipi tel>;

19.8.2 &4 TE

A EAEE TE 2R AR DRE, i LURT BUR A HAd 25 R GPIO 11 9 AR 7] s R 4EiE R TE
-

&dsi0 {
status = "okay";
te-gpios = <&gpio0 RK_PC4 GPIO ACTIVE LOW>;
pinctrl-names = "default";

pinctrl-0 = <&lcd te gpio>;
T EHHFRMIPT DSTAE $Ha 5 5 AU B s A TE (S 5 45R — Ep -

19.9 XUE B MIPI) ¥ 3= M F

U SR V4 XOEIE (1 PISMIPT Portsi e 1, AT LA 4R e B REAT BT A I
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§&dsi0 {

rockchip,data-swap;

rockchip,dual-channel = <&dsil>;
}i

&dsil {
status = "okay";

}i

19.10 PR3 &

FEMIPI DSHE 5l i 72 0 75 R S HEAT IR B, W0 R A DG i B A

dcphyO:
cd /sys/devices/platform/feda0000.phy/
dcphyl:
cd /sys/devices/platform/fedb0000.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 1d5db69%ee..c5d11£30c 100644

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

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

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

#define T TA GET (x) UPDATE (x, 7, 4)
#define T TA GO (x) UPDATE (x, 3, 0)
I
+#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)
n

/* MIPI_CDPHY GRF registers */
#define MIPI DCPHY GRF CONO 0x0000
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#define S CPHY MODE HIWORD UPDATE (1, 3, 3)
@@ -1194,6 +1213,421 Q@ struct samsung mipi cphy timing
samsung mipi cphy timing table[] = {
{ 8o, 1, 50, 25, 2, 0, 2},
}i

+static ssize t

+reg 400m_show (struct device *device, struct device attribute *attr, char *buf)

+{

i struct samsung mipi dcphy *samsung = dev _get drvdata (device);
+ unsigned int val;

+ unsigned int level;

+

1 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,

b const char *buf, size t count)
+{
i 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+ 4+ A+ +

regmap update bits (samsung->regmap, BIAS CON2, REG 400M MASK,
REG 400M(val));

+
+ return count;

+1}

+static DEVICE ATTR RW(reg 400m);
+

+static ssize t
+cap_peaking show(struct device *device, struct device attribute *attr, char
*buf)

+{

i 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);

+

+}

+

+static ssize t

+cap_peaking store(struct device *device, struct device attribute *attr,



+ const char *buf,

+{

+ struct samsung mipi dcphy *samsung
+ unsigned long val;

+

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

+

+

I if (val > 7)

+ val = 7;

+

+

regmap update bits (samsung->regmap,
CAP PEAKING (val));

+ regmap update bits (samsung->regmap,
CAP PEAKING (val)) ;

i regmap update bits(samsung->regmap,
CAP_PEAKING (val));

+ regmap update bits (samsung->regmap,
CAP PEAKING (val));

+ regmap update bits(samsung->regmap,
CAP_PEAKING (val)) ;

+

+ return count;

+}

+static DEVICE ATTR RW (cap peaking);

+

+static ssize t

+res_up show (struct device *device,

+{

+ struct samsung mipi dcphy *samsung
+ unsigned int val;

+ unsigned int level;

+

b regmap read (samsung->regmap, COMBO MDO ANA CONO,
+ 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,

size t count)

dev_get_drvdata (device) ;

DPHY MC ANA CONO, CAP_PEAKING MASK,

COMBO_MDO_ANA CONO, CAP PEAKING MASK,
COMBO MD1 ANA CONO, CAP PEAKING MASK,
COMBO_MD2 ANA CONO, CAP PEAKING MASK,

DPHY MD3 ANA CONO, CAP_PEAKING MASK,

char *buf)

dev_get_drvdata(device);

&val) ;

struct device attribute *attr,

<+ const char *buf, size t count)
+{
i struct samsung mipi dcphy *samsung

S unsigned long val;

+

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

+

+

S if (val > 15)

+ val = 15;

+

+

regmap update bits (samsung->regmap,
RES UP(val));

dev_get drvdata(device);

DPHY MC ANA CONO, RES UP MASK,



+

RES

+

RES

+

RES

+

RES

+
+
+}

regmap update bits (samsung->regmap, COMBO MDO ANA CONO, RES UP MASK,

UP (val));

regmap update bits (samsung->regmap, COMBO MD1 ANA CONO, RES UP MASK,

UP (val));

regmap update bits (samsung->regmap, COMBO MD2 ANA CONO, RES UP MASK,

UP (val));

regmap update bits (samsung->regmap, DPHY MD3 ANA CONO, RES UP MASK,

UP(val));

return count;

+static DEVICE ATTR RW(res up);

+

+static ssize t

+res dn show(struct device *device, struct device attribute *attr,

+{

+

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

struct samsung mipi dcphy *samsung = dev get drvdata (device);
unsigned int wval;

unsigned int level;

regmap read (samsung->regmap, COMBO MDO ANA CONO, &val);
level = (val & RES DN MASK);

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

+static ssize t

+res dn store(struct device *device,

+

+ o+

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

RES_

+

RES

+

RES_

+

RES

+

RES_

+
+
+}

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;

struct device attribute *attr,

char *buf)

regmap update bits (samsung->regmap, DPHY MC ANA CONO, RES DN MASK,

DN (val));

regmap update bits (samsung->regmap, COMBO MDO ANA CONO, RES DN MASK,

DN (val)) ;

regmap update bits(samsung->regmap, COMBO MD1 ANA CONO, RES DN MASK,

DN (val) ) ;

regmap update bits (samsung->regmap, COMBO MD2 ANA CONO, RES DN MASK,

DN (val)) ;

regmap_update bits (samsung->regmap, DPHY MD3 ANA CONO, RES_DN_MASK,

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)

+{

s struct samsung mipi dcphy *samsung = dev_get drvdata (device);
+ unsigned long val;

+

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

H return -EINVAL;

+

+

+  if (val > 3)

+ val = 3;

+

+ regmap_update bits (samsung->regmap, BIAS CON4,
+ I _MUX SEL MASK, I MUX SEL(val));

+

Sz return count;

+}

+static DEVICE ATTR RW(output voltage);

+

+static ssize t

+hs exit show(struct device *device, struct device attribute *attr, char *buf)

+{

i struct samsung mipi dcphy *samsung = dev_get drvdata (device);
+ unsigned int val;

+ unsigned int hs exit;

+

+ regmap_read (samsung->regmap, COMBO MDO TIME CONZ2, &val);
+ hs exit = (val & GENMASK (15, 8)) >> 8;

+

i 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+ o+ o+ o+ o+ o+

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



+ return -EINVAL;

+

+ hs exit = T HS EXIT(val);

S regmap update bits (samsung->regmap, COMBO MD(O TIME CON2, T HS EXIT MASK,
hs exit);

b regmap update bits (samsung->regmap, COMBO MD1 TIME CON2, T HS EXIT MASK,
hs_exit);

S regmap update bits (samsung->regmap, COMBO MD2 TIME CON2, T HS EXIT MASK,
hs exit);

+

T if (!samsung->c_option) {

+ regmap update bits (samsung->regmap, DPHY MC TIME CON2, T HS EXIT MASK,
hs exit);

+ regmap update bits (samsung->regmap, DPHY MD3 TIME CON2, T HS EXIT MASK,
hs exit);

+ }

+

Sl return count;

+1}

+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;

I unsigned int hs trail;

+

+ regmap_ read (samsung->regmap, COMBO MDO TIME CON2, &val);
+ hs trail = val & GENMASK (7, 0);

+

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

+

+}

+

+static ssize t hs trail or post 3 store(struct device *device, struct

device attribute *attr,

+ const char *buf, size t count)
+{
b struct samsung mipi dcphy *samsung = dev_get drvdata (device);

unsigned long val;

unsigned long hs trail;

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

hs trail = T HS TRAIL(val);

regmap update bits (samsung->regmap, COMBO MDO TIME CON2, T HS TRAIL MASK,
hs trail);

+ regmap_update bits(samsung->regmap, COMBO MDl TIME CON2, T HS TRAIL MASK,
hs_trail);

b regmap update bits (samsung->regmap, COMBO MD2 TIME CON2, T HS TRAIL MASK,
hs trail);

+

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

+ if (!samsung->c option) {
i 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);

+ }

+

b 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

*attr, char *buf)

+{

+ struct samsung mipi dcphy *samsung = dev get drvdata (device);
+ unsigned int val;

+ unsigned int hs zero;

+

b regmap read (samsung->regmap, COMBO MDO TIME CON1, ¢&val);
+ hs zero = (val & GENMASK (15, 8)) >> 8;

+

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

+

+}

+

+static ssize t hs zero or prebegin 3 store(struct device *device, struct

device attribute *attr,

* const char *buf, size t count)
+{
i 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 MDO TIME CONI,
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 CONI1,
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);

+ 4+ + + + o+ o+ A+ o+ o+ o+ o+ o+ o+ o+ o+ o+ +

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)

+{

i 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);

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

+static ssize t hs prepare or prepare 3 store(struct device *device, struct

device attribute *attr,

b const char *buf, size t count)
+{
i 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 CONI1,
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 CONI1,
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);

return count;

+ 4+ + o+ o+ o+ o+ A+ o+ o+ A+ o+ o+ o+ o+ o+

}

+static DEVICE ATTR RW(hs prepare or prepare 3);
+

+static ssize t

+1lpx show(struct device *device, struct device attribute *attr, char *buf)

+{

4 struct samsung mipi dcphy *samsung = dev_get drvdata (device);
+ unsigned int val;

+ unsigned int lpx;

+

1 regmap_read (samsung->regmap, COMBO MDO_ TIME CONO, &val);
+ 1lpx = (val & GENMASK (11, 4)) >> 4;

+

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

+

+1}

+

+static ssize t 1lpx store(struct device *device, struct device attribute *attr,

* const char *buf, size t count)
+{
i struct samsung mipi dcphy *samsung = dev _get drvdata (device);

+ unsigned long val;



unsigned long lpx = 0;

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

lpx |= T LPX(val);

/* T LP EXIT SKEW/T LP ENTRY SKEW unconfig */

regmap write (samsung->regmap, COMBO MDO TIME CONO, 1lpx);
regmap write (samsung->regmap, COMBO MDl1 TIME CONO, 1lpx);
regmap write (samsung->regmap, COMBO MD2 TIME CONO, 1px);

if (!samsung->c_option) {

return count;

+ 4+ + o+ + o+ o+ A+ o+ o+ A+ o+ o+ o+ +

}

+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,
&dev_attr cap peaking.attr,
&dev_attr reg 400m.attr,
NULL

i

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

+static const struct attribute group samsung mipi dcphy cts attr group

1 .attrs = samsung mipi dcphy cts attrs,
t1i
+

regmap write (samsung->regmap, DPHY MC TIME CONO, lpx);
regmap write (samsung->regmap, DPHY MD3 TIME CONO, lpx);

=

+static int samsung mipi dcphy cts sysfs add(struct samsung mipi dcphy *samsung)

+{

T+ struct device *dev = samsung->dev;

+ int ret;

+

+ ret = sysfs create group(&dev->kobj, &samsung mipi dcphy cts attr group);
+ if (ret) {

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

+ Vi

+

+ 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 @R static int samsung mipi dcphy probe (struct

platform device *pdev)



return PTR ERR(phy provider);

4
+ ret = samsung mipi dcphy cts sysfs add(samsung);
+ if (ret)

+ return ret;
+
pm_runtime enable (dev);
return 0;
19.10.2 3558

echo level > output voltage

BB T AL

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

level ZHE 0T :

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

19.10.3 F:A L &

echo level > reg 400m

level ZE 1T

. 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

00 N N L AW N~

19.10.4 cap peaking

echo level > cap peaking

level: 0~7
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19.10.5 {5 5 timing

LURNCE R EREFANGY RN ERSE S CAPRINNTLE 3

OO0 XX YOO OOO0000OO0000CKIXONAONK

I | I I
I I I I
| I I I
| 1 L

I | I
Dp/Dn ! TLPX_':'TMPMET_THS:ZERO

Disconnect
Terminator

=VIH(min)- - [ttt ety TP L bt bt e e bt e s DL EE -
“ViLimax)— = = 4= == ——— L-—-:———-: ——————————— :— ————————————————————————————— -1———4— —-+———-:
R 5 000000 ) =
: " 1 I C It : 1 IT | :
! I 1 apture I I Il rEoT™ I

T e '
' : i 1°" Data Bit : T sar—v LP-11 |
[ [ | | I
I

| I 1
LP-11 LP-01 L1I?-00 1 i [‘_|TE01‘|‘!_"
HESEITLE f_THS-TRAIL_'F_THS-EXI7_1|
D-PHY High-Speed Data Transmission in Burst
A/B/C , t
T e _1_ 3-PREAMBLE i
e : T3 preseaiN t3preenD ™ T3.5yne .
w(min} 3 b + : A
Vu(max) % T ¥ ¥ : 1
Vrmeandman) N N D3] 6] JoeeEEEeeEEEEREEEEE00000 JO00CeEeE feaee | .
i : ' i : - -
U3 TERM-EN> . Preamble | Sync Word gy t
Data g Post LP-111
LP-111  LP-001: eamble is composed Sync Word: Post is composed of multiple
' of: 3,3,3,3,3,... 3,444,443 of unused code word:
Prog. sequence in (Least Significant 4444444
mid-section is disabled. Symbol first)

C-PHY High-Speed Data Transmission in Burst

W5 5 1 B countfH 7] LAZE LA F AR REAE S, B TIpx:

cat lpx

19.10.5.1 Tlpx

echo count > lpx

19.10.5.2 Ths_prepare_or_prepare_ 3

echo count > hs prepare or prepare 3

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
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echo count > hs exit

19.10.6 High-Speed Driver Up Resistor Control

echo level > res up

levelZH U1 -

. 40000: 43 ohm
. 4'0001: 46 ohm
. 4'0010: 49 ohm
. 4'b0011: 52 ohm
. 4'0100: 56 ohm
4'v0101: 60 ohm
. 4'b0110: 66 ohm
.4'b0111: 73 ohm
9. 4'b1000: 30 ohm
10.4'b1001: 31.2 ohm
11. 4'b1010: 32.5 ohm
12.4'b1011: 34 ohm
13.4'b1100: 35.5 ohm
14.4'b1101: 37 ohm
15.4'b1110: 39 ohm
16.4'b1111: 41 ohm

© NN AW —

19.10.7 High-Speed Driver Down Resistor Control

echo level > res dn

level Z5 011

. 40000: 43 ohm
. 4'0001: 46 ohm
. 4'0010: 49 ohm
. 4'b0011: 52 ohm
. 4'00100: 56 ohm
. 4'00101: 60 ohm
. 4'b0110: 66 ohm
.4'b0111: 73 ohm
9. 4'b1000: 30 ohm
10.41001: 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

0 NN N B W N =
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