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1 Introduction

A #E 4 R Rockchip ~F 6 24T DRM B R HEZEHRZ Boniic B, DLAAHG I T-BL .

1.1 Display Pipe

LCD - Display
Conctroller Interface

y

Panel

1) Rockchip *& 11 LCD Controller %5 VOP (Video Output Processor) , it H—fdE
B 1~2 A VOP. RASCRFA VOP B Fr, A BESCREOUGE 5 o AEREAT S i Hy T B 1N
% I B VOP E i N K # = 2202 VOP SCREII B Koy #E 2, LL RK3399 M,
RK3399 A4~ VOP, 4%l VOPB (4096x2160) , VOPL (2560x1600) , FrbixfT
IrPER KT 25601600 MIRH, HAEEFE VOPB fE NN .

2) Rockchip “F &1 &£ 8FE S0, BF HDMI/MIPI-DSI/RGB/LVDS/eDP/DP %%
%, ARSI S A i N /NMED, AEI R R D6 AN [F 1555 o

3) *t7T Embedded Connection [¥] Panel, —fATHECHF HPD, FETFINACHE BT LA
BB R, FroATR R oks) . 1%t T box-to-box ) Monitor, —#3C#F HPD, wJ
CLE R B SME B, BT EUANT ZL i 3R] .

2 Panel

2.1 Documentation and Source Code

Kernel (develop-4.4)

drivers/gpu/drm/panel/panel-simple.c
Documentation/devicetree/bindings/display/panel/simple-panel.txt
U-Boot (next-dev)

drivers/video/drm/rockchip_panel.c
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U-Boot (rkdevelop)
drivers/video/rockchip_panel.c

drivers/video/rockchip_dsi_panel.c

2.2 DT Bindings

1) simple-panel (LVDS/RGB/eDP)

panel_in_edp: endpoint

2) simple-panel-dsi (MIPI-DSI)
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timing@®: timi
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RHE RGOS ARCE, HAb 5% Bon DA S U BC B AR & TR H &5 i

Property Value Comment
compatible simple-panel or

simple-panel-dsi
backlight BT S5
power-supply nli%, Regulator L .

reset-gpios ni%, Reset GPIO fit & .

enable-gpios A%, Enable GPIO it & .
prepare-delay-ms ik, BARE P22 BRI .
reset-delay-ms Ak, HARKFZE BRI .
init-delay-ms Alik, BAREFZE RIS .
enable-delay-ms ik, BARK Y 2% 5 IRE) .
unprepare-delay-ms Alik, BAKE RSB IKE) .
disable-delay-ms nlik, BARKT Y 2% 5 IRE) .

display-timings

LCD i 24, B A 55

width-mm

LCD WG, #Be % IR

height-mm

LCD Wyt mi e, &b A 55

2.3 FRiHE

1. reset H—f& N LOW B2k, W52t reset ihim, iR reset iy HIGH A%k, LKz

a2 reset K. enable JH—8 N HIGH B2, sl jE & enable fiidi s, Wi

enable i’y LOW B2, K35 =4 enable IHiAK.

2. % drm K3 —H bind %k, i#&[A-517 (-EPROBE_DEFER) , fH4i/2 1T panel K3

probe KI5, X NHHEE T ERE panel HXHIBCE, il reset/enable &1 5 HAl

i8I RLIERS

3. Simple-panel R &— @30, HEEWHE — TR, WERRIASIRE, ] LI EEX A IK




Rackchip . ;
BT M EORR T R A BRA A

AT R BUE S — R E KRB

3 MIPI-DSI

1) rk3128/rk3326/px30/rk3368 (1~4lanes, 1Gbps per lane)
2) rk3288/rk3399 (1~8lanes, 1.5Gbps per lane)

3) rk3566/rk3568 (1~8lanes, 1.2Gbps per lane)

3.1 Documentation and Source Code

Kernel (develop-4.19)

drivers/gpu/drm/rockchip/dw-mipi-dsi.c
drivers/phy/rockchip/phy-rockchip-inno-video-combo-phy.c
drivers/phy/rockchip/phy-rockchip-inno-mipi-dphy.c
Documentation/devicetree/bindings/display/rockchip/dw_mipi_dsi_rockchip.txt
Documentation/devicetree/bindings/phy/phy-rockchip-inno-video-combo-phy.txt
Documentation/devicetree/bindings/phy/phy-rockchip-inno-mipi-dphy.txt
Kernel (develop-4.4)

drivers/gpu/drm/rockchip/dw-mipi-dsi.c
drivers/phy/rockchip/phy-rockchip-inno-video-combo-phy.c
Documentation/devicetree/bindings/display/rockchip/dw_mipi_dsi_rockchip.txt
Documentation/devicetree/bindings/phy/phy-rockchip-inno-video-combo-phy.txt
U-Boot (next-dev)

drivers/video/drm/dw_mipi_dsi.c

drivers/video/drm/inno_video_combo_phy.c

drivers/video/drm/inno_mipi_phy.c

U-boot (rkdevelop)

drivers/video/rockchip-dw-mipi-dsi.c
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drivers/video/rockchip-inno-mipi-dphy.c

3.2 DT Bindings

3.2.1 Host

1) Single-channel

MIPI-DSI Panel

A 4

VOP

\ 4

RK3128/RK3326/PX30/RK3368/RK3288/RK3399:

RK3566/RK3568:

2) Dual-channel (RK3288/RK3399/RK3566/RK3568)

/v MIPI-DSI \/

N 4

VOP < > Panel
I

r/ebf ‘\Q\}\‘

MIPI-DSI L

(D #x¥EM dual-channel $:11 MIPI B
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MIPI-DSI left—— Panel
N
VOP
MIPI-DSI right——» Panel

@ sylEE—REf B, 44 R dual-channel 3 1 MIPI 5%, panelO &5/ %5, panell SRt

R

RK3288/RK3399:

RK3566/RK3568:

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

3) Dual-link (RK3399/RK3566/RK3568)
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VOPB »  MIPI-DSI > Panel
VOPL »  MIPI-DSI > Panel

[y RK3399 ) MIPI_PHY_TXO0 £1 MIPI_PHY_TXRX 3t —/~ PLL, A7LL Dual-link £
AT, WH panel0 f1 panell & —FHkE, HWATER— lane-rate F#AREIE W o HUR
panel0 #1 panell 2A—FH15, RAWABAGEAF—A lane-rate FHIREIEH B~, 4 HEX
FrixFiEs, {H RK3566/RK3568 ffj] MIPI_PHY_TXO0 A1 MIPI_PHY_TX1 =M 7/, Kk

panel0 fil panell #A FR il 2 4H [H i 5F

RK3288/RK3399:

RK3566/RK3568:

&dsi0 {

Property Value Comment

rockchip,lane-rate | 0~1500 (RK3288/RK3399) | i /& DATA_LANE i &, H AN
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0~1200(RK3566/RK3568)

mbps/lane, CLK_LANE 5% Jyi%
i —2F, i &~ 400Mbps, #
iff) CLK #i% 2l 200MHz. Q%
EZEME, BahxHIIHHE

lane-rate.

rockchip,dual-chan

nel

%tT Dual-channel mode, %814

e

3.2.2 PHY

RK3128/PX30/RK3326/RK3368:

RK3566/RK3568:

HAE dsi0 fERErI 5t

¥
L
status =

dsi0 HI dsil #fE eI 75
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NOTE: RK3288/RK3399 A FHE{# At phy 1 A,

3.2.3 VOP Routing

PX30/RK3288/RK3399:

NOTE: X} TH ™A VOP s, f Bk H —, A+ LOGO, route_dsi 1 connect

JE Tt 24 € 9 IR — A~ VOP.,

3.2.4 LOGO

PX30/RK3288/RK3399:

10
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RK3368:

RK3566/RK3568:

status =
connect =

3.2.5 Panel

1) Single-channel

11
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timing@: tim

2) Dual-channel
TR O Single-channel [ = Z X 52 dsi,lanes FI{EKT 4.
T # L@ M Single-channel 7 3= Z X 45 /& dsi,lanes, clock-frequency, hactive,

hfront-porch, hsync-len, hback-portch 7 ¥4 panel % E x2.

Property Value Comment
compatible simple-panel-dsi
reg 0 virtual channel
dsi,flags (MIPI_DSI_MODE_VIDEO | MIPI_DSI_MODE_VIDEO,

| MIPI_DSI_MODE_VIDEO_BURST,
MIPI_DSI_MODE_VIDEO_ | ¥~ Video Burst Mode.

BURST | | MIPI_DSI_MODE_LPM = 7 2K\ 1E
MIPI_DSI_MODE_EOT_PA | LP B N RIEWIMHT 51 .

CKET | | MIPI_DSI_MODE_EOT_PACKET #*

MIPI_DSI_MODE_LPM) R EOTP Htk.

dsi,format MIPI_DSI FMT_RGBS888 Pixel Format

dsi,lanes 4 Lane Number (1~ 8) , kT 4 £/~

12
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&~  Dual-channel MIPI-DSI
Panel.
panel-init-sequenc | ... B I T 8], BARSHC E T
e XSHE T .
panel-exit-sequenc | ... BEII N WA T 5, BAASHICE T
e XSHE T M.

3.3 Command

e Sk 3 N (16 #4440 Data Type, Delay, Payload Length.
MEE DA 25 T 46 e AR 3R K 28 Length (1) Payload.
ko M RHT IR

39 60 04 bo ff 33 94]

Data Type: 0x39 (DCS Long Write)

Delay: 0x00 (0 ms)

Payload Length: 0x04 (4 Bytes)

Payload: 0xb9 Oxff 0x83 0x94

e — o 2 WA AT -

05 14 01 29]

Data Type: 0x05 (DCS Short Write, no parameters)
Delay: 0x14 (20 ms)

Payload Length: 0x01 (1 Bytes)

Payload: 0x29

13
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3.3.1 Data Type

Table 16 Data Types for Processor-sourced Packets

Data Type, Data Type, Description Packet
hex binary Size
0x01 00 0001 Sync Event, V Sync Start Short
Ox11 01 0001 Sync Event, V Sync End Short
Ox21 10 0001 Sync Event, H Sync Start Short
Ox31 11 0001 Syne Event, H Sync End Short
Ox08 00 1000 End of Transmission packet {(EoTp) Short
Ox02 00 0010 Color Mode (CM) Off Command Short
Oox12 01 0010 Color Mode (CM) On Command Short
Ox22 10 0010 Shut Down Peripheral Command Short
0x32 11 0010 Turn On Peripheral Command Short
0x03 00 0011 Generic Short WRITE, no parameters Short
Ox13 01 0011 Generic Short WRITE, 1 parameter Short
Ox23 10 0011 Generic Short WRITE, 2 parameters Short
0x04 00 0100 Generic READ, no parameters Short
0x14 010100 Generic READ, 1 parameter Short
Ox24 10 0100 Generic READ, 2 parameters Short
Ox05 00 0101 DCS Short WRITE. no parameters Short
Ox15 01 0101 DCS Short WRITE, 1 parameter Short
Ox06 00 0110 DCS READ, no parameters Short
Ox37 110111 Set Maximum Return Packet Size Short
Ox09 00 1001 Mull Packet, no data Long
Ox19 01 1001 Blanking Packet, no data Long
Ox29 10 1001 Generic Long Write Long
0x39 11 1001 DCS Long Writefwrite_|L UT Command Packet Long
Ox0C 00 1100 Loosely Packed Pixel Stream, 20-bit ¥'CbCr, 4:2:2 Format Long
ox1C 01 1100 Packed Pixel Stream, 24-bit YCbCr, 4:2:2 Format Long
0x2C 10 1100 Packed Pixel Stream, 16-bit YCbCr, 4:2:2 Format Long
0x0D 00 1101 Packed Pixel Stream, 30-bit RGB, 10-10-10 Format Long
Ox1D 01 1101 Packed Pixel Stream, 36-bit RGB, 12-12-12 Format Long

14
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Data Type, Data Type, Description Pachket
hex binary Size
Ox3D 11 1101 Packed Pixel Stream, 12-bit YCbCr, 4:2:0 Format Long
Ox0E 00 1110 Packed Pixel Stream, 16-bit RGB, 5-6-5 Format Long
Ox1E 01 1110 Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long
0x2E 101110 Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long
Ox3E 11 1110 Packed Pixel Stream, 24-bit RGB, B-8-8 Format Long
0xX0 and XX 0000 DO NOT USE
OxXF, XX 111 All unspecified codes are reserved
unspecified
@ DCS Write
Ox05 00 0101 DCS Short WRITE, no parameters Short
0x15 010101 DCS Short WRITE, 1 parameter Short
0x39 11 1001 DCS Long Writefwrite_LUT Command Packet Long

DCS packet i —/~711) des 4, L& n ANF751f parameters.

W n < 2, ¥LL Short Packet (2 %f Payload #4747 . n = 0, F/xH K% des v
%, K24, Data Type N 0x05; n = 1, /xki% dcs w4, #W— 124, Data Type i
0x15.

W n >= 2, ¥l Long Packet [\ %} Payload #4746, I &% des 4, 4 n
ANZ¥, Data Type N 0x39.

@ Generic Write

Ox03 00 0011 Generic Short WRITE, no parameters Short
Ox13 01 0011 Generic Short WRITE, 1 parameter Short
Ox23 10 0011 Generic Short WRITE, 2 parameters Short
Ox29 10 1001 Generic Long Write Long

Gerneic Packet 4% n /M7751#) parameters.

IE n < 3, %L Short Packet (/£ % Payload #4747 1. n = 0, %7 no parameters,
Data Type & 0x03; n = 1, ¥/~ 1 parameter, Data Type N 0x13; n =2, £ 2
parameters, Data Type & 0x23.

W n >= 3, KLl Long Packet [1E 047 %) Payload #T6,, 7~k n parameters, Data

15
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Type 5y 0x29.
3.3.2 Delay

Fon 4T Packet KiATEMZ A, FTEIEN 2/ ms, HIHRAIET %4,

3.3.3 Payload Length

o~ Packet A A K E .

3.3.4 Payload

F~ Packet [ i3k, KJE A Payload Length.

3.3.5 Exmaple

(B) On sequence
Sequence DataType | index |parameters descripton comment
(hex] thex) | # (hex)
| SLEEP MODE |
DCDC ENL->H [ | [ 1 [DCDC_EN L=H (VSP VSN on) |
wait 20ms | I [l I |
command 05 1]} - saft reset
wait Sms
command 23 BO 1 00 |MCAP
command 29 B3 1 04 |interface setting
2| 08
3| 0O
4| B
51 00
command 29 B4 11 0C |inerface |0 setting
command 29 B& 1 3A  |DSI control
2| D3
command 15 5] 1] E& |wrte display biaghtness
command 16 53 11 2C  |waite control display
command 15 3A 1 77 |set pixel format
command 30 2A 1 D0 |set column address
2] DO
3] D4
4] AF
command k] B 1 00  [set page address
2] DO
3| o7
4] TF
send mage 38 2030 write memary / write memary contmue
command 05 11 - = |ext sleep mode
wait 120ms
command a5 29 - - |set display on
wasl min Ome
LED EN L->H LED ENL->H
| NORMAL MODE |

16
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(C) Off sequence

Sequence DataTyp | index |parameters description comment
{hex) hex) |# (hex)

[ NORMAL MODE

command 05 28 - - set display off

wail 20ms

command i) 10 - - |enter sieep mode

wail 50ms

DCDC_EN H->L DCDC_EN H->L (VSP, VSN ol

wait 20ms

[ SLEEP MODE

3.4 F W&

1. farxt MIPI-DSI 4hBidhAT i 5454k .

drivers/gpu/drm/drm_mipi_dsi.c

drivers/gpu/drm/drm_mipi_dsi.h

Sefit 1 X MIPI-DSI M5 fUAH K APL.

17
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*data, size t len
struct mipi dsi

void *data,

ssize t mipi_dsi generic_write( dsi e *dsi, « -t void ¥payload,
ize_t s

void *params,

2. Wl MIPI-DSI #M&A 15 TAE?
A AT MIPI-DSI #MEERET iR, W@ (E Ew, HWIHANEA E% TIE. thin# DCS tx
#fE MIPI_DCS_GET_POWER_MODE (0x0A) w4 K44, Al LLETEE power_mode K #|

8

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

18
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71 dw-mipi-dsi ff458000.dsi: final DSI-Link bandwidth:

panel-simple-dsi ff4 dsi.8: err=0, mode=088
5] panel-simple-dsi ff456 .d51.08: err=0, mode=9¢

EANEREE A2 5, #EL power_mode, err=0 T @S 155, M bk &t e e
P& IE# 11, mode=0x08 #i B % % H #i & OFF k& . fEREVI kL 2 /G, B
power_mode, mode=0x9c, iM% HATZ& ON IR .

3. W3 KF DCS B,

R v sk SCR bR E DCS BT, Jf HAUY 24523 DCS BO65K5), " LLiigE DCS #)

heg.
1. Wbfdsi-panel T T-Hibacklight Bt -
2

bivvy@rk-intel-1:~/rk3288/hardware/rockchip/1iblights$ git diff
diff --git a/lights.cpp b/lights. cpp
index eebcd8f..55e3900 100644
--- a/1lights. cpp
+++ b/1ights. cpp
@E -34,7 +34,7 @€
#define LOGE(fmt,args...) ALOGE(fmt,##args)

H‘www#**ﬂw**»‘mww*#**www*»‘mwww***ww**w*w*w**&www*w*www**ﬁww*g**www**&ww*w**www#»‘e‘;
~-#define BACKLIGHT_PATH "/sys/class/backlight/rk28_b1/brightness"
+#define BACKLIGHT_PATH "/sys/class/backlight/dcs-backlight/brightness”
#define BACKLIGHT_PATH1 "/sys/class/backlight/backlight/brightness” // for kernel 4.4
#define BUTTON_LED_PATH "sys/class/leds/rk29_key_led/brightness"”
#define BATTERY_LED_PATH "sys/class/leds/battery_led/brightness"
3.
bivvy@rk-intel-1:~/rk3288/device/rockchip/common$ git diff
diff --git a/init.rk30board.rc b/init.rk30board.rc
index b7ae3el..f031e73 100755
--- a/init.rk30board.rc
+++ b/init.rk30board.rc
@8 -139,7 +139,7 @2 on boot
write /proc/sys/net/core/wmem_max 1048576

# backlight

- chown system system /sys/class/backlight/rk28_bl/brightness

+ chown system system /sys/class/backlight/dcs-backlight/brightness
chown system system /sys/class/backlight/backlight/brightness

4. fnffiife EOTP (EoT packet) 454,
DSI IR ##4 MIPT_DSI_MODE_EOT_PACKET kIl & 75 {f: i EOTP, i flags %45
fil # MIPI_DSI_MODE_EOT PACKET , ff # EOTP #§ # , I % flags # M &

MIPI_DSI_MODE_EOT_PACKET, >[4 EOTP ##ft.

19



Rackchip o ;
BT M EORR T R A BRA A

--- afarch/farmbd/boot/dts/rockchip/px38-evb-ddr3-v18.dts
+++ b/arch/arme4/boot/dts/rockchip/px38-evb-ddr3-vi18.dts

5. 1w fq k& i% data_type ‘& MIPI_DSI_SHUTDOWN_PERIPHERAL ( 0x22 ) #i

MIPI_DSI_TURN_ON_PERIPHERAL (0x32) [ packet.

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

6. HffE e AR L i ?

DSI 3k Zh 4 MIPI_DSI_CLOCK_NON_CONTINUOUS 3k HIWi & 75 1 e JF & St £,
X flags WA KL E MIPI_DSI_CLOCK_NON_CONTINUOUS, /L s, i flags A

# MIPI_DSI_MODE_EOT_PACKET, F/xJE&ELLm 4.
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--- afarchfarméd/boot/dts/rockchip/px30-evb-ddr3-v18.dtsi
+++ bfarch/armé4/boot/dts/rockchip/px3@-evb-ddr3-vi18.dtsi

4 eDP

1) rk3288/rk3368/rk3566/rk3568 (1/2/4 lanes, 1.62Gbps/2.7Gbps)

2) rk3399 (1/2/4 lanes, 1.62Gbps/2.7Gbps/5.4Gbps)

4.1 Documentation and Source Code

Kernel (develop-4.19):
drivers/gpu/drm/bridge/analogix/analogix_dp_core.c
drivers/gpu/drm/bridge/analogix/analogix_dp_reg.c
drivers/gpu/drm/rockchip/analogix_dp-rockchip.c
drivers/phy/rockchip/phy-rockchip-naneng-edp.c
Documentation/devicetree/bindings/display/bridge/analogix_dp.txt
Documentation/devicetree/bindings/display/rockchip/analogix_dp-rockchip.txt
Kernel (develop-4.4):
drivers/gpu/drm/bridge/analogix/analogix_dp_core.c
drivers/gpu/drm/bridge/analogix/analogix_dp_reg.c
drivers/gpu/drm/rockchip/analogix_dp-rockchip.c
drivers/phy/rockchip/phy-rockchip-dp.c
drivers/phy/rockchip/phy-rockchip-naneng-edp.c
Documentation/devicetree/bindings/display/bridge/analogix_dp.txt

Documentation/devicetree/bindings/display/rockchip/analogix_dp-rockchip.txt
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Documentation/devicetree/bindings/phy/rockchip-dp-phy.txt

U-Boot (next-dev):
drivers/video/drm/analogix_dp.c
drivers/video/drm/analogix_dp_reg.c
drivers/phy/phy-rockchip-naneng-edp.c
U-Boot (rkdevelop)
drivers/video/rockchip_analogix_dp.c

drivers/video/rockchip_analogix_dp_reg.c

4.2 DT Bindings

4.2.1 Host

1> Embedded Connection

\ 4

Panel

A 4

eDP

VOP

edp out panel: en

2) Box-to-box Connection
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- v__ _
<
o
>
=
o
-

VOP > eDP
Property Value Comment
force-hpd % T Embedded Connection, — A %
HPD Zjfg, #2hn bixjgt.
hpd-gpios %}F Box-to-box Connection, — % % HPD
Dife, N E X,
4.2.2 PHY

RK3288/RK3368/RK3566/RK3568:

4.2.3 VOP Routing

RK3288/RK3399:

RK3566/RK3568:
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NOTE: *f T £ VOP/VP [1ith fr, fREkFEH—, R A$TH LOGO, route_edp 1)

connect &M 45w NF—/ VOP/VP.
4.2.4 Logo

RK3288/RK3399:

RK3368:

RK3566/RK3568:
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4.2.5 Panel

panel in edp:

@© JEEu
Property Value Comment
bpc 6 or8 Bit pixel component
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bus-forma | MEDIA_BUS_FMT_RGB666_1X18 | 7 7l*% 6bit 1 8bit JF

t MEDIA_BUS_FMT_RGB888_1X24

4.3 H W&

1) Aux Transaction fail
[ 33.319392] rockchip-dp ff970000.edp: Rx Max Link Rate is abnormal :c0 !
[ 33.319543] rockchip-dp ff970000.edp: Rx Max Lane count is abnormal :0 !

[ 33.322377] rockchip-dp ff970000.edp: AUX CH command reply failed!

Aux A R — B T IR B IR AR SCE BRI e, B NS, Mk Eiks

i ) (4t R AR 7 IR DA HEZG

5 LVDS

1) rk3128/px30/rk3326/rk3368 (single-channel)

2) rk3288 (single-channel/dual-channel)

5.1 Documentation and Source Code

Kernel (develop-4.4):

drivers/gpu/drm/rockchip/rockchip_lvds.c
drivers/phy/rockchip/phy-rockchip-inno-video-combo-phy.c
drivers/phy/rockchip/phy-rockchip-inno-video-phy.c
Documentation/devicetree/bindings/display/rockchip/rockchip-lvds.txt
Documentation/devicetree/bindings/phy/phy-rockchip-inno-video-combo-phy.txt
Documentation/devicetree/bindings/phy/phy-rockchip-inno-video-phy.txt
U-Boot (next-dev):

drivers/video/drm/rockchip_lvds.c

drivers/video/drm/inno_video_combo_phy.c
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drivers/video/drm/inno_video_phy.c
U-Boot (rkdevelop):

drivers/video/rockchip_lvds.c

5.2 DT Bindings

5.2.1 Host

\ 4
A 4

Panel

LVDS

VOP

1) Single-channel

lvds_out_panel: endpoi

2) Dual-channel
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lvds out panel:

Property

Value

Comment

dual-channel

{fif& Dual-channel #£z{

rockchip,data-s

wap

7£ Dual-channel #5F, X ANl E (1) 75 1815 =3t 47 B4 .

5.2.2 PHY

5.2.3 VOP Routing

NOTE: X} +# M1 VOP [t

JE AR B4 5 Rl —> VOP.

, FEEFRE—, B A FTIT LOGO, route_Ivds f] connect
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5.2.4 Logo
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5.2.5 Panel

display-timings |

timing@®: timing@

panel in lvds: endpoint

© EYEVE

MEDIA_BUS_FMT_RGB666_1X7X3_ | LVDS &5 & dameas =, 433X M




Rackchip

SR F

i M B 5 ol L BBEAR A PR 28 )

at

SPWG
MEDIA_BUS_FMT_RGB888_1X7X4_
SPWG
MEDIA_BUS_FMT_RGB888_1X7X4_
JEIDA
MEDIA_BUS_FMT_RGB666_1X7X3_

JEIDA

"vesa-18", "vesa-24", "jeida-24",
"jeida-18" . H kw4t ¢ % = % data

mapping Vi .

31




Rackchip .
BT M EORR T R A BRA A

5.3 Data Mapping

5.3.1 6 bit output mode
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5.3.2 8 bit output mode

6 RGB

1) rk3128/rk3326/px30/rk3288/rk3368

6.1 Documentation and Source Code

Kernel (develop-4.4):
drivers/gpu/drm/rockchip/rockchip_rgb.c

drivers/phy/rockchip/phy-rockchip-inno-video-combo-phy.c
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drivers/phy/rockchip/phy-rockchip-inno-video-phy.c
Documentation/devicetree/bindings/display/rockchip/rockchip-rgb.txt
Documentation/devicetree/bindings/phy/phy-rockchip-inno-video-combo-phy.txt
Documentation/devicetree/bindings/phy/phy-rockchip-inno-video-phy.txt
U-Boot (next-dev):

drivers/video/drm/rockchip_rgb.c

drivers/video/drm/inno_video_combo_phy.c
drivers/video/drm/inno_video_phy.c

U-Boot (rkdevelop):

drivers/video/rockchip_lvds.c

6.2 DT Bingdings

6.2.1 Host

6.2.2 PHY
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6.2.3 VOP Routing

NOTE: X T4 VOP (it J, # Eik 5 —, R4 4T JF LOGO, route_rgb ff] connect

JE Tt 245 € 9 R — A~ VOP.,

6.2.4 Logo
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6.2.5 Panel

timing®:

panel_in rgh:

e
i

Property

Value

Comment

bus-form

at

MEDIA_BUS_FMT_RBG888_1X24

MEDIA_BUS_FMT_RGB666_1X24_C

PADHI

MEDIA_BUS_FMT_RGB666_1X18

RGB f& = By f th < &, 70 7 X M
"OUT_P888" , "OUT_D888_P666" ,
"OUT_P666". H k%% data mapping

L
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6.3 Data Mapping

Display RGE RGE RGE RGEB RGE Parallel ITU656 ITUG56 ITUGS6 MCU mode
moide Parallel Parallel Parallel Parallel 16-hit Maodel) Model Made2?
24-bit 18-bit 18-bit 16-bit
Screen_fac | OUT_P88  OUT_DS88 OUT_P666  OUT_DSHS_ OUT_P5635 OUT_S888/  OUT_S88R/0  OUT_S88R/OU OUT_P888
e & Ph66 PS56S OUT_S888 UT_S888DU T_S888DUMY
DUMY MY
DCLK DCLK DCLK DCLK DCLK DCLK DCLK DCLK DCLK RS
VSYNC VEYNC VEYNC VEYNC VEYNC VEYNC s
HSYNC HEYNC HSYNC HSYNC HSYNC HSYNC WEN
DEN DEN DEN DEN DEN DEN REN
DATA DATA[23:  DATA[23:18]  DATA[17:0]  DATA[23:19]  DATA[15:0]  DATA[T:0]  DATA[15:8] DATA[14:7)
]| DATA[15:10] DATA[15:10]
DATA[7:2] DATA[7:3]
D23 R7 RS - R4 - - - - D23
D22 Re& R4 - R3 - - - - D22
D21 RS R3 - R2 - - - - D21
D20 R4 R2 - Kl - - - - D20
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D19 R3 R - R - - - - D19
Dig K2 RO - - - - - - Dis
D17 Rl - RS - - - - - o7
Dis RO - R4 - - - - - Dis
D15 G7 G5 R3 G5 R4 - D7 - Dis
D4 it G4 RI G4 R3 - De D7 Di4
Di3 GS G3 Ri G3 R2 - D3 D& D3
Di2 G4 G2 RO G2 Rl - D4 D5 Di2
DIt G3 Gl GS Gl RO - D3 D4 Dl
Do G2 Go G4 Go G3 - D2 D3 Dig
ne Gl - Gi Ga DI D2 D9
D8 Go - G2 - G3 - Do m D&
D7 B7 BS Gl B4 G2 o7 - Da D7
Dé Bé B4 G B3 Gl D - D&
Ds BS Bl Bi B2 Go D3 - - D3
D4 B4 B2 B4 Bl B4 D4 - D4
D3 B3 Bl B3 Bl B2 D3 - - D3
D2 B2 BO B2 - B2 02 - - Dt
D1 Bl - Bl - Bl Dl - - Dl
D BO - B0 BO D - (1]

7 DP Alt Mode

7.1 Documentation and Source Code

Kernel (develop-4.4):
drivers/gpu/drm/rockchip/cdn-dp-core.c
drivers/gpu/drm/rockchip/cdn-dp-reg.c
drivers/gpu/drm/rockchip/cdn-dp-link-training.c
drivers/phy/rockchip/phy-rockchip-typec.c
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Documentation/devicetree/bindings/display/rockchip/cdn-dp-rockchip.txt

Documentation/devicetree/bindings/phy/phy-rockchip-typec.txt

7.2 DT Bindings

7.2.1 DP_TX

7.2.2 USB Type-C PHY

7.2.3 USB PD

fushe:
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7.2.4 VOP Routing

NOTE: X+ M4 VOP [ith v, Bk —, —Muk# VOPB, K250 4K,

8 RK618

RK616/RK618 & Rockchip ¥ & ML E SRt iy %0 7 A W MR

@ WA RGB #ii A1 (LCDO,LCD1) . 4R34t LCDO A1 LCD1 #FI AR, T LLsei
XUBE s AR A LCDO,  wT LASEBL e/ BU58 A2, L mT BAAVEE A LCD1 B # LCD1
S H N RGB i #z11.

)

—/>RGB fiythi 1, 5 LVDS Hath & M.

)

—/ANLVDS #iti I, 5 RGB #it &, RK618 37 #f dual-channel, RK616 A3 £f
dual-channel.
(49 —A~ MIPI-DSI %t 11, RK618 ScHriZ4E M, RK616 A FHiZ#EM,

5 —/~ HDMI #iH.,

8.1 Documentation and Source Code

Kernel (develop-4.4):

drivers/mfd/rk618.c
drivers/clk/rockchip/rk618/clk-rk618.c
drivers/gpu/drm/rockchip/rk618/rk618_lvds.c
drivers/gpu/drm/rockchip/rk618/rk618_rgb.c

drivers/gpu/drm/rockchip/rk618/rk618_scaler.c
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drivers/gpu/drm/rockchip/rk618/rk618_vif.c

drivers/gpu/drm/rockchip/rk618/rk618_hdmi.c

drivers/gpu/drm/rockchip/rk618/rk618_dither.c

drivers/gpu/drm/rockchip/rk618/rk618_dsi.c

Documentation/devicetree/bindings/mfd/rk618.txt

Documentation/devicetree/bindings/clock/rockchip,rk618-cru.txt

Documentation/devicetree/bindings/display/rockchip/rockchip,rk618.txt

U-Boot (next-dev):

drivers/video/drm/rk618.c

drivers/video/drm/rk618_lvds.c

8.2 DT Bindings

8.2.1 RK618

Property

Value

Comment

pinctrl-0

pinctrl-names

BN Bl CLKIN 5 5 F e &
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clocks

clock-names

i NI CLKIN 5] H

assigned-clocks

assigned-clock-rates

i€ CLKIN #14640% 0y 12MHz

reset-gpios

Reset 5| HIEC&, Wik,

enable-gpios

Enable 5/ JAIRCE, wik.

power-supply

Regulator it &, Wik,

8.2.2 CRU

clock:

Property

Value

Comment

clocks

clock-names

B CLKIN 51 M, LA LCDCO_DCLKP 5| H]

assigned-clocks

T 5E A BN Ak BRI AL b
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assigned-clock-rates

8.2.3 HDMI

VOP

A 4

RGB

43
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hdmi in r

Property Value Comment
interrupt-parent INTERUPT 5| I &
interrupts
8.2.4 LVDS
VOP > RGB —> LVDS — Panel
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lvds_in rghb

lvds_out panel:

Property

Value

Comment

dual-channel

{fif¢ dual-channel B, RK616 A% ## dual-channel,

RK618 % #F dual-channel.
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8.2.5 RGB

VOP > RGB — RGB — Panel
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rgb_out_rgk
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timing®:

panel _in rgb:

8.2.6 MIPI-DSI

MIPI-DSI
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rgb_out_dsi: endpoint

MO e -
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timingl: tis

8.2.7 Clone Mode

VOP RGB VIF HDMI SCALER LVDS

AR R L R LCD, USRI 20 7 3¢ HDMI 73 954, SCALER 231X A

JEARYE LCD 73 #4748, Wikt LCD 25, G s8R A
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hdmi_in_wif:

hdmi_out scaler:
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lvds_in scaler:

lvds_out_panel:

mote-

remote-endp

ramerto-andnot nd
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vif_out_hdmai:
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panel in lwvds:

8.2.8 HASE

1. EEARIEMEET, 1% 8.2.1 it ® RK618 M1 i, W RHAFIKsh A s, Ao e
PR 5, MY registers 17 S AT LUE T 12C 125 RK618 A 277 #8533 o ke (4

e XXXXXXXX, i B a8 35 1R H AT, @ 2Z20iA RK618 il LA L B A7 10 & &5 ic B 1L,
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OB RS A . mRMBEMEA IR, FEIN CLKIN AR 8 508 12MHz %4t

Bt

/d/regmap/0-6056-core/ registers

2. ZHEUARE, JFWRHENEHTER.

H T 95 A SCfr LCDO A i A R 8 8 DA SOOUBE [A) 8 N2 o

BER AR SRAEXUBE AR, B HDMI A2 56 70 5l ik e i, FHE BSOie B 90U AL I
Single-channel LVDS:
arch/armé64/boot/dts/rockchip/px30-ad-r35-mb-rk618-lvds.dts

Dual-channel LVDS:
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arch/arm64/boot/dts/rockchip/px30-ad-r35-mb-rk618-dual-lvds.dts

HDMI: arch/arm64/boot/dts/rockchip/px30-ad-r35-mb-rk618-hdmi.dts

DSI: arch/arm64/boot/dts/rockchip/px30-z7-a0-rk618-dsi.dts

Clone Mode (HDMI and LVDS):

arch/arm64/boot/dts/rockchip/px30-ad-r35-mb-rk618-hdmi-lvds.dts

9 MCU/CPU

9.1 Interface

MCU B 3y CPU Bt % T i80 &2k #h i, H A CS. RS. RD. WR PUHR % il {5 5 £ AN
8/16/18/24 ¥utk, MCU BfIOIL 2 M T8, TR FEDE S M BMES, S 2Eh AT =
£ GRAM, A m, TLIEMEIR 7 #rE M 5E . B AT RK3188. RK3308. RK3326/PX30 X
£ MCU jt .

RS .

CS: Bk S, A%, AVSYNC .

RS: Hafay & XHES, 1 RnkiEEdE, 0&rkikdar4, A DCLK ZH.

RD: 1 &k B 215, 0 FmMBFEEE(RK 5 ASHF), M DEN 2.

WR: HfEREfES, ETFHEARL MHSYNC 24,
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9.2 Panel

pane]:

format

Tight =
enable-gpios
enable-delay-m:
i ) g

sable-delay-
width-mm =
height-mm =
rgh-mode

panel-exit-sequence =

display-timi
nativ

e

timing0 {

IR S 1 15 B
Property Value Comment
rgb-mode p888. p666. p565. s888. | 5 %2 112K A
s888_dummy
rockchip,cmd-type | spi or mcu spi: il spi B RIEWIIHIL a4
mcu: J8id meu 3% REPIG A

61




Rackchip . ;
BT M EORR T R A BRA A

9.3 MCU timing

mcu-rw-pst
mcu-rw-pend =

mcu-hold-mode =

1) mcu-pix-total: &ik— k¥ /272 )L~ DCLK J&3H;

2) mcu-cs-pst/mcu-cs-pend: FiEJFaEAIEE R AL E ;

3) mcu-rw-pst/mcu-rw-pend: ¥l &I USSR AT E
I 1 -

CSN

CEMA r'n-'u"p'h'r' WIS
WRN/ R 5 -t

RDN

tidelay | tisetyl tihold

todelay tosetup

Figure 3-1 iBOBO rfw timing

10 Dual-Display

1. FrRIFEMEE (HDMI-A/eDP/DP/LVDS/DPI/DSI)
Android7.1/Android8.1:
device/rockchip/common/ system.prop
sys.hwc.device.primary=eDP
sys.hwc.device.extend=HDMI-A
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Android9.0 2 JEhiA:
device/rockchip/common/ system.prop
vendor.hwc.device.primary=eDP

vendor.hwc.device.extend=HDMI-A

2. XM AFBC F#ft
Android11 ff:
VOPL A3z #; AFBC (Arm Frame Buffer Compression) , 7525 AFBC 451 .
hardware/rockchip/libgralloc/Android.mk
#-DUSE_AFBC_LAYER=$(USE_AFBC_LAYER) ~-DUSE_AFBC_LAYER=0.
Android11 2 JG A :
fE device/rockchip/:{ts i F 4 /device. mk HH¥ERInun T @ ik:
vendor. gralloc. no afbc for fb target layer=1

vendor. gralloc. no afbc for sf client layer=1

3. DCLK A4 &
W RK3399 -4, Jf H. uboot & rkdevelop 7337, %% VOP K DCLK A2 i 4 it 47

VARE, G B DR 1 R

--- afdrivers/video/rockchip vop.c
+++ bfdrivers/video/rockchip vop.c
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--- afarch/armé6d/boot/dts/rockchip/rk3399-sapphire-excavator-edp.dtsi
+++ bfarchf/arméd/boot/dts/rockchip/rk3399-sapphire-excavator-edp.dtsi

4, X4 DDR #Z45
IRt RK3326/PX30 15, WIREINHTEA £, S VOP #itt, 20K auto-freg-en

JEtEBy 0,

5. 4rfic vop dclk 528k PLL

RK3288:

~ assigned-clocks =
signed-clock-parents

assigned-clocks =
gned-clock-parents

ock-parents =
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11 DEBUG

1. NS RIRE O IE % k.

| grep drm

Reserved memory: failed to re memory for node ‘drm-logog@

platform wpu : allocator 1

platform he ice: allecator

[drm:drm_core i
| rockchip-dm di tem: bound ff p {ops vop_component_ops)

[drm:rockchip 1 ind] * alled to find panel and bridge node

ckchip-dm - i to bi i ( rockchip_lvds_component_ops

| rockchip-dm di -

rockchip-dm di ) )08 . | ( op_component_ops)

[drm:rockchip_lvds_| *ER failed to find pdl’u—l and bridge node

rockchip-dm di failed to bind ff (ops rockchip

rockchip-dm di 2 er bind TBllPd
] rockchip-dm di : bound
] y-drm di bound ffo ]
ts vblank T tamp caching F’

i pport for vblank tim

rockchip-dm di tem: ed to pars lnader memory
rockchip-dm di f

p
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

Drm 3K ) i 0 2 A7 AR M o &R, BT L AT RE 2 22 YR TR D IR Bl % 95 R I R BOAS 21 IR (A
-EPROBE_DEFER (-517) , {H& N EEE E6h, FRAHRAFIKS)Re0s se BRI B IR JE, &
B4 bound BT

2. HHTERER
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138] r  all:/ # cat /d/dri/8/summary
VOP [ffo00080.vopl: ACTIVE
Connector: eDP
overlay mode[@] bus_format[188al output_modelf] coler_spacel@]
Display mnde (2

E]' 1""'l::IE'[I_;J Tld'] [dJ

win@-08: DIS
winl-0: DISABLED
win2-8: ACTIVE
TDFMdL. ¥B24 1ittle-endian ( 324 SDR[@] color_spacel@]

5 ; )] rect[15:
buT[DJ addr: Bx8 G200 pitch: 8192 offset: 8
win2-1: DISABLED
win2-2: DISABLED
i : DISABLED
3: ACTIVE
format: AB24 little-endian (@ 4241) SDR[O] coler_spacel8]
csc: y2riel r2rle] r2yle]l csc modelO]
e |
11 rect[15
dst: pos 1] rectll
buf[@]: addr: OxEEEE
win3-1: DISABLED
win : DISABLED
win3-3: DISABLED
post: sdr2hdr[@] hdr2sdr[e]
Zhdre]
r2ylel y2r[e] CSC mode[l]
1: DISABLED
fd/dri/B/summary
1: DISABLED
: DISABLED

3. connector 4RTIEESRA

rk335%9 all:/ # cat /sys/class/dm/card@-eDP-1/status
cnnnected
Sdm/card®-HDMI -A-1/status

ss/dm/card@-eDP-1/enabled

ss/dm/card®-HDMI-A-1/enabled

all:/ # cat /sys/ fdm/cardg-eDP-1/mode
48pE0
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Rackchip . ;
BT M EORR T R A BRA A

7. FEhKB/
# echo off > /sys/class/drm/card0-eDP-1/status

# echo on > /sys/class/drm/card0-eDP-1/status
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