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DSI2 Host Controller In SoC
MIPI DSI-2 5 MIPI DSI g5

MIPI DSI-2 A<[& MIPI DSI, BEEJLU{&MIPI DSI 3225 MIPI D-PHY,JRE]LAZEZS MIPI C-PHY.

D-PHY 1.01 D-PHY 1.1 D-PHY 1.2 D-PHY 2.0 C-PHY
(1.0Gbps/lane) (1.5Gbps/lane) (2.5Gbpsilane) (4.5Gbps/lane)
DS 1.0 Yes Yes Yes Yes No
DSI 1.1 Yes Yes Yes Yes No
DSI1.2 Yes Yes Yes Yes No
D51 1.3 Yes ' Yes . Yes | Yes No
DSI-2 1.0 Yes Yes | Yés - Yes = '-:[I—ﬁ."g; i

MIPI DSR4

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

Up to 4.5 Gbps per lane in D-PHY

Up to 2.0 Gsps per trio in C-PHY
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MIPI DSIFy P4 it

IRTNACHSIRER -
uboot
IRENIE

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

IRENECE

CONFIG_DRM_ROCKCHIP_DW_MIPI_DSI2=y
CONFIG_DRM_ROCKCHIP_SAMSUNG_MIPI_DCPHY=Yy

kernel
IREh{\E

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

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

IRENECE

CONFIG_ROCKCHIP_DW_MIPI_DSI=y
CONFIG_PHY_ROCKCHIP_SAMSUNG_DCPHY=Yy

SEIREW

DTS BR1Z:
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arch/armé4/boot/dts/rockchip/rk3588-evb.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evbl-1p4.dtsi
arch/armé64/boot/dts/rockchip/rk3588-evb2-1p4.dtsi
arch/arm64/boot/dts/rockchip/rk3588-evb3-1p5.dtsi
arch/armé4/boot/dts/rockchip/rk3588-evb4-1p4.dtsi
arch/armé64/boot/dts/rockchip/rk3588s-evb.dtsi
arch/armé64/boot/dts/rockchip/rk3588s-evbl-Tp4x.dtsii
arch/armé4/boot/dts/rockchip/rk3588s-evb2-1p5.dtsi
arch/armé4/boot/dts/rockchip/rk3588s-evb4-1p4x.dtsi

dts BEcERIpRER:

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

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

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

FinbcE
DTS Et&

dsi0_panel: panel@0 {
status = "okay";
compatible = "simple-panel-dsi";
reg = <0>;
power-supply = <&vcc3v3_lcd_n>;
backlight = <&backTlight>;
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


af://n72
af://n73

05 00 01 10

1¢

disp_timings0: display-timings {
native-mode = <&dsiO_timing0>;
dsi0_timing0: timing0 {

EoEiseR
ERERE

clock-frequency = <132000000>;
hactive = <1080>;
vactive = <1920>;
hfront-porch = <15>;
hsync-len = <4>;
hback-porch = <30>;
vfront-porch = <15>;
vsync-len = <2>;
vback-porch = <15>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;
pixelclk-active = <0>;
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Property
compatible
power-supply
backlight
enable-gpios
reset-gpios
reset-delay-ms
enable-delay-ms
prepare-delay-ms

unprepare-delay-
ms

disable-delay-ms

dsi,flags

dsi,format

dsi,lanes

phy-c-option

compressed-data

slice-width

slice-height

version-major

Description
compatible
FRimHER [option]
B

FR{#REGPIO [option]

BEMIGPIO

panel sequence delay

DSI2 T{R&ES,

GEREEREL

mipi data 1EBIBEL

C-PHY panel [option]
tedscpanel [option]

ENXdsc slice®s
[option]

ENXdsc slices
[option]

TENX dschRA [option]

Value
simple-panel-dsi
t8Xregulator3|F
B¥51R8

GPIOS |

-
GPIO5 | iR
£ panel spec

cmd mode:
MIPI_DSI_MODE_LPM |
MIPI_DSI_MODE_EOT_PACKET

video mode:
MIPI_DSI_MODE_VIDEO |
MIPI_DSI_MODE_VIDEO_BURST |
MIPI_DSI_MODE_LPM |
MIPI_DSI_MODE_EOT_PACKET

MIPI_DSI_FMT_RGB888
MIPI_DSI_FMT_RGB666
MIPI_DSI_FMT_RGB666_PACKED
MIPI_DSI_FMT_RGB565

1/2/3 trios [cphy]

6 trios [cphy SEIE]

1/2/3/4 lanes [dphy]

8 lanes [dphy XUEIE]
fh/RSEBstring

fp/RSEHstring
ZHM8panel spec

ZHM8panel spec



version-minor

anel-init- .
b e L ERAHA LR -
sequence
data_type delay_ms payload_lenth
anel-exit- .
b B payload
sequence
display-timing panel timing £ panel spec
=8 ul=20: )2
VDDI VoDl
VDD (internal power) VDD (internal power)
AVDD AVDD
AVEE AVEE
:n 5 mi i RESX

oted

12€_Boot_Rst{0x69)
12C
T 2BRST

MIPI Video Stream Packet

MIPI Video Stream Packet o
= tRESK2LP11 nitial Setting + A\ 8
Command Transfer < MIPI> . = l“‘*""“""“"’"""' Command Transfer < MIPI>
l%l__‘i:?l’l: tSLPOU oM
Backlight Backlight
FETBEE
VoDl
VDD [internal \
AVDD
AVEE
RESX
I TWDDOFF i
Wake Up Gesture (0x13) ! -
12c TWNGISOFF | i '
—!
e
MIPI Video Stream Packet %
Rackiight fnnlml; Dfsplay-aff +
satting ! ﬂ_"p--irl. mmrrun?] EOFF2
< > : r
Command Transfer < MIPI l l = 115' i P

BLOFF | s

Backlight
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I AR T A S e S

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
Display Timing
hsync
HYNC 1Dck o
porc hactive nrcr:'it P
Eixel p VSYNC
lock

i vback

P _ porch |

' vactive

YT “é"hrTrb'ﬁf' '

. porch
L. 3 A
i pulse

Display Timing

htotal = hactive+hfront-porch+hsync-len+hback-porch;
vtotal = vactive+vfront-porch+vsync-Ten+vback-porch;
clock-frequency = htotal x vtotal x frame_rate (KHZz)

Display Route

Without DSC
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ve3 | MIPITXO
2048x1030@60H=z
VP2 3 oMIPITX1
4096x4320@260Hz
VOP2 Display Out

With DSC

Schematic Diagram of Display Output Interface

VP3

2048x10830@60Hz

VP2

4096x4320@60Hz

VP1

4096x4320@00Hz

VoP2

DTS Et &

40 DSIO $£E#7E VP3:

&dsiO_in_vp2 {

Schematic Diagram of Display Output Interface

status = "disabled";

e

&dsiO_in_vp3 {

status = "okay";

e

a0 DSIN $E& VP2

DSC ENCODER
gslice

MIPI TX O

MIPITK1

Display Out
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&dsil_in_vp2 {
status = "okay";

e

&dsil_in_vp3 {
status = "disabled";

e

FF#ILOGO

DSIO

f5l%n vp3->dsi0 Bf vp3->dscO->dsiO:

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

Ie

DSI1

fAI8n vp2->dsi1 &, vp2->dsc1->dsil:

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

e

DSIO && DSI1

f5lgn  (vp3->dsiO 8 vp3->dsc0->dsi0) && (vp2->dsil By vp2->dsc1->dsil) :

&route_dsi0 {

status = "okay";

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

status = "okay";

connect = <&vp2_out_dsil>;

e

DSI HOST

ports
AT LR ports 233k Dispaly Interface #1 panel Z &l TxEk.
AR BRSNS A:

Documentation/devicetree/bindings/graph.txt

EADSI
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N
7
vpl/2/3 > > 8 > DSI0/1
=
VOP2
BE DSI Display Foute
DSIO
&dsi0 {
status = "okay";

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

status = "okay";

compatible = "simple-panel-dsi";

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

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

I8

e

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

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

I
&mipi_dcphy0 {

status = "okay";

e

EADSI1

&dsil {
status = "okay";

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

status = "okay";

compatible = "simple-panel-dsi";

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

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

15

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

port@l {
reg = <1>;
dsil_out_panel: endpoint {

remote-endpoint = <&panel_in_dsil>;

s

I

s
};

&mipi_dcphyl {

status = "okay";

I

Y& DSl

MODE1:

DSI0

vp2/3 K

/N

N

vop2

DUAL
MIPI
Panel

MODE2:
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DsI0

e
N o

Dual Channel DSI Display Route

vp2/3 K

vVop2

WEENEE R MY :
rockchip,dual-channel = <&dsi1>
dsilanes = <8>;//DPHY &

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

dsiO_panel {

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

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

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

hsync-active <0>;

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

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

port@0 {
reg = <0>;
panel_in_dsi0: endpoint {
remote-endpoint = <&dsiO_out_panel>;
bE
bE



¥

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

port@l {
reg = <1>;
dsiO_out_panel: endpoint {
remote-endpoint = <&panel_in_dsi0>;

bE
};
i
i
&dsil {
status = "okay";
55

&mipi_dcphy0 {
status = "okay";

it
&mipi_dcphyl {

status = "okay";

e

Dual-link DSI

Paneld

o
vp2 @ > DSID

(=
Vp3 DsI1
VOoP2

Dual Link DS Display Route
&dsi0 {
status = "okay";

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

status = "okay";

compatible = "simple-panel-dsi";

ports {
#address-cells = <1>;
#size-cells = <0>;
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port@0 {
reg = <0>;
panel_in_dsi: endpoint {
remote-endpoint = <&dsi_out_panel>;

Ie

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

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

e

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

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

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

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

e

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

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

&mipi_dcphy0 {
status = "okay";



e

&mipi_dcphyl {
status = "okay";

e

DCPHY

SRR AR EHEOARECERD-PHY, BEFRECENEIM, B FEILUEER C-PHY:

dsiO_panel: panel@0 {

phy-c-option;

D-PHY

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

Adapter

D-PHY - D-PHY
Master Clock Lane Module [T Stave Clock Lane Module

D-PHY - D-PHY
Master Data Lane Module [ | Slave Data Lane Madule

D-PHY [ | D-PHY
Master Data Lane Module || Slave Data Lane Module

.................................. PHY | (PHY
Master Side  Slave Side

Figure 2 Two Data Lane PHY Configuration

Up to 4.5 Gbps per lane in D-PHY
—AND-PHY port §Z4lanes, & ManeHEEDZEM

C-PHY
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Clock

Multiplier
Unit APP| = Abstracted PHY-Protocol Interface [complete PHY, all Lanes
Ref Clk_JtT : PPl = PHY Protocol Interface (per Lane, some signals can be shared with multiple Lanes)

Cantrols==f=—_ )

_’L’Aﬁ'\ C-PHY C-PHY

Master Lane Module Slave Lane Module

<£E> LN cPHY — cpHY [N G@
Master Lane Module — : Slave Lane Module W .

ey L/l N pHY cPHY [N e

I

i I
) i
: |
[}

| S \I_P/ Master Lane Module Slave Lane Module \l_l/ Adapter E
! I
: |
i I
1 i

Layer Layer

PHY
Master Side Slave Side

Figure 5 Three Lane PHY Configuration

Up to 2.0 Gsps per trio in C-PHY
—/NC-PHY port % 3lanes, &ManeH tree-wire-trios £Hpk

Alh 1 s E
CU
1. BEVOP timing 1 Connector {58

console:/ # cat /d/dri/0/summary
video PortQO: DISABLED
video Portl: DISABLED
Video Port2: DISABLED
video Port3: ACTIVE
connector: DSI-2
bus_format[100a]: RGB888_1Xx24
overlay_mode[0] output_mode[0] color_space[0]
Display mode: 1080x1920p60
cTk[132000] real_cTk[132000] type[48] flag[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: O ymirror: O rotate_90: O rotate_270: 0
csc: y2r[0] r2y[0] csc mode[0]
zpos: 0
src: pos[0, 0] rect[1080 x 1920]
dst: pos[0, 0] rect[1080 x 1920]
buf[0]: addr: 0x000000000376e000 pitch: 4352 offset: 0O

2. B DSI2 8% clk tree

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

clk_vop_pmu 0 0 0 24000000
0 50000

dcTk_vop3 1 2 0 33000000
0 50000

dclk_vopl_src 0 1 0 594000000

0 50000


af://n171

dclk_vopl 0 1 0 594000000

0 50000
dcTk_vopO_src 0 1 0 594000000
0 50000
dcTk_vop0 0 1 0 594000000
0 50000
aclk_vop_low_root 1 1 0 396000000
0 50000
hcTk_vop_root 2 4 0 198000000
0 50000
hcTk_vop 1 3 0 198000000
0 50000
aclk_vop_root 1 1 0 500000000
0 50000
acTk_vop_doby 0 0 0 500000000
0 50000
aclk_vop_sub_src 1 1 0 500000000
0 50000
aclk_vop 1 4 0 500000000
0 50000
pclk_vop_root 3 5 0 100000000
0 50000
dcTk_vop2_src 1 1 0 148500000
0 50000
dcTk_vop2 1 2 0 148500000
0 50000
console:/ # cat /d/clk/clk_summary | grep dsi
pcTk_dsihostl 1 2 0 100000000
0 50000
pclk_dsihost0 1 2 0 100000000
0 50000
clk_dsihostl 1 2 0 351000000
0 50000
clk_dsihost0 1 2 0 351000000
0 50000
console:/ # cat /d/clk/clk_summary | grep mipi
mipil_clk_src 0 0 0 33000000
0 50000
mipil_pixclk 0 0 0 33000000
0 50000
mipiO_clk_src 0 0 0 148500000
0 50000
mipiO_pixclk 0 0 0 148500000
0 50000
clk_usbdpphy_mipidcpphy_ref 5 5 0 24000000
0 50000
clk_mipi_camaraout_m4 0 0 0 24000000
0 50000
clk_mipi_camaraout_m3 0 0 0 24000000
0 50000
clk_mipi_camaraout_m2 0 0 0 24000000
0 50000
clk_mipi_camaraout_m0 0 0 0 24000000
0 50000
clk_mipi_camaraout_ml 0 0 0 37125000
0 50000
pclk_mipi_dcphyl 1 1 0 100000000

0 0 50000



pclk_mipi_dcphy0 1
0 0 50000
console:/ #

3. MITEEHEE DSI lane EE
DSl lane IRZFAJIEEERM, —FHEINEMIHTE:

dmesg | grep dsi

[ 77.369812] dw-mipi-dsi2 fde20000.ds1i:

final DSI-Link bandwidth: 879 x 4 Mbps
— M EBI TR aEE:
&dsi0 {

rockchip,Tane-rate = <1000>;

1 0 100000000

[drm:dw_mipi_dsi2_encoder_enable]

4. MIPI DSI2 HOST i&BBCccolor bar IhgE, @I Fa<aILALE VOP2 &8 color bar

HRIE BRI RIEEXI N AT <

vpO:

io -4 0xfdd90c08 Ox1 & io -4 0xfdd90000 Oxffffffff

vpl:

io -4 0xfdd90d08 O0x1 && io -4 0xfdd90000 Oxffffffff

vp2:

io -4 Oxfdd90e08 Ox1 && io -4 0xfdd90000 Oxffffffff

vp3:

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

5. MEHMTERFERIEHE, MIPIDSI2 1 panel REEFIER

uboot:

--- a/drivers/video/drm/rockchip_panel.c
+++ b/drivers/video/drm/rockchip_panel.c

@@ -260,6 +260,7 @@ static void panel_simple_prepare(struct rockchip_panel

*panel)

struct rockchip_panel_priv *priv = dev_get_priv(panel->dev);
struct mipi_dsi_device *dsi = dev_get_parent_platdata(panel->dev);

int ret;
+ u8 mode;

if (priv->prepared)
return;

@@ -285,6 +286,8 @@ static void panel_simple_prepare(struct rockchip_panel

*panel)
if (plat->delay.init)
mdelay(plat->delay.init);



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

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

kernel

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

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

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

+ u8 mode;

if (p->prepared)

return 0;
@@ -554,6 +555,8 @@ static int panel_simple_prepare(struct drm_panel *panel)
3
}
+ mipi_dsi_dcs_get_power_mode(p->dsi, &mode);
+ printk("===>mode: 0x%x\n, mode");
if (p->desc->init_seq)
if (p->dsi)

panel_simple_xfer_dsi_cmd_seq(p, p->desc->init_seq);
@@ -561,6 +564,9 @@ static int panel_simple_prepare(struct drm_panel *panel)
if (p->desc->delay.init)
msleep(p->desc->delay.init);

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

p->prepared = true;
return 0;

BEEESBU I SEHIERRI FHRFREME:

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

6. backlight3kzlprobesi



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