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1 Introduction

AR F A Rockehip “F 64T DRM BorER AR E SR icE, ORI T8

1.1 Display Pipe

LCD - Display
Conctroller Interface

y

Panel

1) Rockchip *F-& 1 LCD Controller # 4 VOP (Video Output Processor) , s f—f4
B 1~2 AN VOP. HAGSCHEAS VOP B Fr, A RESCREUGE RS . fEHEAT Ros ik e &
RLZIE RIS VOP AE N NS EZR VOP SCREIR R/ #i%, L RK3399 M,
RK3399 7/~ VOP, 437l VOPB (4096x2160) , VOPL (2560x1600) , FrbixfF
SHERRT 25601600 IR H, HAEEEHE VOPB 1E A% .

2) Rockchip - & B & GE E B3 0, f3 HDMI/MIPI-DSI/RGB/LVDS/eDP/DP %%
8, AR AR A E H A N AN, ASF R R385 10 RS [F 3R] .

3) %T Embedded Connection f¥] Panel, —f&AFEKF HPD, FHETFIIACE o P LK
BRMRAEE, FrUATR RIS . fixf T box-to-box i) Monitor, —f#3#F HPD, wJ
LLE IR RS &, BT AR5 Bk (I3

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)

display-timings

timing®: timing®

panel in edp: endpoint

2) simple-panel-dsi (MIPI-DSI)
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display-timin

oS
g5

timing®: timing@®
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Property Value Comment
compatible simple-panel or

simple-panel-dsi
backlight HoLT g H
power-supply A%, Regulator it & .

reset-gpios nli%, Reset GPIO L.

enable-gpios Ali%, Enable GPIO fii# .
prepare-delay-ms ik, BARN P2 BRI .
reset-delay-ms Ak, BAKRE 2% 5 .
init-delay-ms Ak, BARE PS5 RIS .
enable-delay-ms Ak, BAKRE 2% 5] .
unprepare-delay-ms ik, BARN P22 BRI .
disable-delay-ms Ak, BAKRE 2% 5] .

display-timings

LCD WP &8, IS TIRS.

width-mm

LCD P)HE5EE, MRS,

height-mm

LCD ¥R, 45 A% S

2.3 HRHE

1. reset JHI—/H LOW B3, IRFNE G reset =, WS reset Iy HIGH B2k, K3

BG4 reset IR {%. enable —& A HIGH 4%, a5 <4 enable B4 s, s

enable N LOW 3%, IKshik/a 24 enable 1% .

2. WH drm ¥3)—H bind kM, #&[H-517 (-EPROBE_DEFER) , fEfiZH T panel 3}

probe JM G| FE K, X AR T ER T panel HCHIECE, i reset/enable &7 5 Hith

S8 RULEA

3. Simple-panel H&—

AME B, RAgH L —BER, DR ASRE, AT LA X LA BK
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3 MIPI-DSI

1) rk3128/rk3326/px30/rk3368 (1~4lanes, 1Gbps per lane)

2) rk3288/rk3399 (1~8lanes, 1.5Gbps per lane)

3.1 Documentation and Source Code

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

U-boot (rkdevelop)

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

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

3.2 DT Bindings

3.2.1 Host

1) Single-channel

A 4
A 4

VOP Panel

MIPI-DSI
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2) Dual-channel (RK3288/RK3399)

/v MIPI-DSI \

\e“ /@}}
VOP < > Panel

MIPI-DSI -

@ Fr#ER dual-channel #:11 MIPI 5E;

/ MIPI-DSI lef—> Panel
A&
VOP
"oty
MIPI-DSI right—— Panel

@ sraliE—FE B, AR dual-channel $#:10 MIPI 5, panel0 &ox7% 5, panell BR4

EBR

3) Dual-link (RK3399)
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VOPB »  MIPI-DSI »  Panel
VOPL »  MIPI-DSI »  Panel

A28 MIPI_PHY_TXO #1 MIPI_PHY_TXRX JtH—4~ PLL, Frlk Dual-link #=0F, i
panel0 Al panell & —FEHI5E, IALER—/ lane-rate FHRREIEH Son; HIE panel0 Al

panell B A—FEH R, REPNREREER— lane-rate NERAEIEH SR, A e X HRFIXFh =,

Property Value Comment

rockchip,lane-rate | 0~1500 i & DATA_LANE [f13# 3%, #4724 mbps/lane,
CLK_LANE MRz N IZAE M —F, i E
400Mbps, M) CLK 4%y 200MHz. 1
REEREZEE, KA HE

lane-rate.

rockchip,dual-chan Xt-+ Dual-channel mode, ZEMHNACE .

nel
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3.2.2 PHY

NOTE: f T 8 PHY 5 £t A (rk3128/px30/rk3326/rk3368), 75 E AL Agi% 4 k.

3.2.3 VOP Routing

NOTE: X T+H WA VOP [t Fr, fe Bk HFH —, WA FH LOGO, route_dsi # connect

JE 1kt R E N A — 4> VOP.

3.2.4 Logo

3.2.5 Panel

1) Single-channel
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display-timings

timing®: timing®
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2) Dual-channel

FHEOA Single-channel {3 ZE X )2 dsi,lanes HI{E KT 4.

FHEA @M Single-channel 1 EZ X j|/& dsilanes, clock-frequency, hactive,

hfront-porch, hsync-len, hback-portch 754 panel 3L E x2.

Property Value Comment

compatible simple-panel-dsi

reg 0 virtual channel

dsi,flags (MIPI_DSI_MODE_VIDEO | MIPI_DSI_MODE_VIDEOQ,
| MIPI_DSI_MODE_VIDEO_BURST,
MIPI_DSI_MODE_VIDEO_ | %7~ Video Burst Mode.
BURST | | MIPI_DSI_MODE_LPM % 7% B\ 75
MIPI_DSI_MODE_EOT_PA | LP =N REWIMHILT S .
CKET | | MIPI_DSI_MODE_EOT_PACKET #*
MIPI_DSI_MODE_LPM) TN K EOTP itk .

dsi,format MIPI_DSI_FMT_RGB888 Pixel Format

dsi,lanes 4 Lane Number (1 ~ 8) , KXF 4 F

7~ N Dual-channel MIPI-DSI

Panel.

panel-init-sequenc

e

B B gIante s, BAAS I E )T
XS

panel-exit-sequenc

e

BT AR RS, BARSHIC E T
XS F

10




Rackchip . ,
BT EPA Y G AR g S S

3.3 Command

FeRulB: Skl 3 AT (16 D . 4 5f3k Data Type, Delay, Payload Length.
MEEDIAS 5 FF a6 BB K 2N Length (1) Payload.
sk ST

39 00 04 bo ff 83 94

Data Type: 0x39 (DCS Long Write)

Delay: 0x00 (0 ms)

Payload Length: 0x04 (4 Bytes)

Payload: 0xb9 Oxff 0x83 0x94
Rk AR AT I T

05 14 61 29

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

Payload Length: 0x01 (1 Bytes)

Payload: 0x29

11
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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
Ox01 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
0x31 11 0001 Sync Event, H Sync End Short
Ox08 00 1000 End of Transmission packet (EoTp) Short
Ox02 00 0010 Color Mode (CM) Off Command Short
Ox12 01 0010 Color Mode (CM) On Command Short
Ox22 10 0010 Shut Down Peripheral Command Short
Ox32 11 0010 Turn On Peripheral Command Short
0x03 00 0011 Generic Short WRITE, no parameters Short
Ox13 01 0011 Generic Short WRITE, 1 parameter Shart
0x23 10 0011 Generic Short WRITE, 2 parameters Short
0x04 00 0100 Generic READ, no parameters Short
0x14 01 0100 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 110N Set Maximum Return Packet Size Short
0x09 00 1001 MNull Packet, no data Long
0x19 01 1001 Blanking Packet, no data Long
0x29 10 1001 Generic Long Write Long
O0x39 11 1001 DCS Long Write/write_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 0o 1101 Packed Pixel Stream, 30-bit RGB, 10-10-10 Format Long
0x1D 01 1101 Packed Pixel Stream, 36-bit RGB, 12-12-12 Format Long

12
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Data Type, Data Type, Description Packet
hex binary Size
0x3D 11 1101 Packed Pixel Stream, 12-bit YCbCr, 4:2:0 Format Long
0x0E 001110 Packed Pi=el Stream, 16-bit RGB, 5-6-5 Format Long
Ox1E 011110 Packed Pixel Stream, 18-bit RGB, 6-8-6 Format Long
Ox2E 10 1110 Loosely Packed Pixel Stream, 18-bit RGB, 6-6-6 Format Long
Ox3E 111110 Packed Pixel Stream, 24-bit RGB, 8-8-8 Format Long
0xX0 and XX 0000 DO NOT USE
OxXF, XX 1111 All unspecified codes are reserved
unspecified
O 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 fE—/F 1 des 4, UL n AMFT5f1) parameters.

W n < 2, #LL Short Packet (1% Payload #4747, n = 0, FsH K% des fr
4, N5 %, Data Type N 0x05; n = 1, FRAKi%des w4, #H—/&%, Data Type N
0x15.

R n >= 2, ¥l Long Packet [ Payload #7474, LA &% des #rd, # n
N3, Data Type Jy 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
0x29 10 1001 Generic Long Write Long

Gerneic Packet 4% n NF i [ parameters.

WH n < 3, KLl Short Packet A xt Payload #47#1f. n = 0, &=~ no
parameters, Data Type iy 0x03; n = 1, ¥/~ 1 parameter, Data Type & 0x13; n =
2, #*7n 2 parameters, Data Type & 0x23.

W n >=3, ¥ Ll Long Packet it 47 %} Payload 4T, 3FJr n parameters, Data

13
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Type 4 0x29.
3.3.2 Delay

Ron 2T Packet KIXTEMNZ )R, R EIER 2/ ms, HIFIEAIE T Kl

3.3.3 Payload Length

7~ Packet BIA R K

3.3.4 Payload

% Packet G %3, KN Payload Length.

3.3.5 Exmaple

(B) On sequence
sequence DataType | index |parameters description comment
(hex) (hex) | # _(hex)
| SLEEP MODE |
DCDC_ENL-=H | | [ 1 [DCDC_EN L-=H (VSFVEN onj) |
wait 20ms I I [ 1 I |
command 05 01 - - |soft reset
wait Sms
command 23 BO 1 00 |MCAP
command 29 B3 1 04 |interface setting
2| 08
3| 00
4| 22
5] 00
command 29 B4 11 02 Jimerface 1D setting
command 29 B& 1] 3A |DSI control
2| D3
command 15 4] 1 EE |write display bightness
command 15 53 1] 2C |write control display
command 15 3A 1 77 |set pixel format
command 30 2A 1 00 |set column address
2 00
3| 04
4| AF
command 38 B 1 00 (set page address
2 00
3| or
4| TF
send mage 39 2030 wrte memary [ write memaory continue
command 05 11 . - exit sleep mode
wait 10ms
command 05 29 - - |set deeplay on
wail min Orme
LED ENL-=H LED ENL-=H
[ NORMAL MODE |

14
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(C) Off sequence

sequence DataTyp | index |parameters description COMMmEnt
{hex) (hex) | #  (hex)

[ NORMAL MODE

command 05 28 - - set display off

wail 20ms

command [iE] 10 - - |enter sleep mode

wail 80ms

DCDC_EN H-»L DCDC_EMN H->L (VSP VSN off)

wait 20ms

[ SLEEP MODE

3.4 E W&

1. fnfarst MIPI-DSI #M& T SHR1E
drivers/gpu/drm/drm_mipi_dsi.c
drivers/gpu/drm/drm_mipi_dsi.h

feftt 74 MIPI-DST 4Ll {5 HIAHSS AP,

15
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ssize t mipi_dsi _dcs write buffer(struct mipi dsi device *dsi,

*data, size_t len
ssize t mipi_dsi truct mipi_

ssize t

ssize t mipi dsi generic write(struct mipi dsi device *dsi, const void *payload,

ssize t mipi_dsi generic_re - ipi dsi d ce *dsi, const void *params,
size_t num_params,

2. fnfal W MIPI-DSI 43 1IEH TAE?

AT LSO MIPI-DST A TS, Wi (E k%, U M IR TAE. tins ¥ DCS ix
#t MIPI_DCS_GET_POWER_MODE (0x0A) #4141 ¥%, WTLAEiTisi power_mode K ¥
--- a/drivers/gpu/drm/panel/panel-simple.c

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

16
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si: final DSI-Link bandwidth: 460 x 4 Mbps

dsi.0: err=08, mode=08
dsi.@: err=08, mode=9c

SNSRI 2 5, 2 power_mode, err=0 i IEH, M i st e
B IEH [, mode=0x08 #iW] k& HAl2& OFF WR&. EREVIHIHLZE, B
power_mode, mode=0x9c, Uil &% HAT& ON IR,
3. Wik DCS Hokt.

IR B SR bR DCS HOGTY, JF BRI 4Ll DCS HOLEKs), mlLMiise DCS H)

Lfg
1. Mffdsi-panel T THbacklight Bt -
2

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

lll.'"*b‘r***'H-:'\H**kﬁ'ﬂ:***:—?*'ﬂ:'\k**:&'Qﬂ:***k*k***ki{ﬂ:***k*'ﬁ:***»‘:’*ﬂ:***k*ﬁ******#*w**ﬁ******'\k*ﬁ‘kﬁ'f’
-#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 b7aelel..f031e73 100755

--- afinit.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. fafiife EOTP (EoT packet) 4.
DSI 4k#/R4% MIPI_DSI_MODE_EOT_PACKET skHIi &t 75 {# ik EOTP, #1if flags Wt
fi. & MIPI_DSI_MODE_EOT_PACKET , f{f # EOTP 4%t . f % flags # AL B

MIPI_DSI_MODE_EOT_PACKET, X4l EOTP $if%.

17
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--- afarch/arm6d/boot/dts/rockchip/px36-evb-ddr3-v18.dts
+++ bfarch/armé64/boot/dts/rockchip/px38-evb-ddr3-v16.dts

5. W f & & data_type &4 MIPI_DSI_SHUTDOWN_PERIPHERAL ( 0x22 ) Al

MIPI_DSI_TURN_ON_PERIPHERAL (0x32) ff] packet.

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

6. WT{EREIRIESLN B2

DSI Ikzhtk#E MIPI_DSI_CLOCK_NON_CONTINUOUS AW & f i ge AR gL #h,
3 flags WA KL E MIPI_DSI_CLOCK_NON_CONTINUOUS, F/x&Egkmteh, Wik flags AR

# MIPI_DSI_MODE_EOT_PACKET, F/rAE&4Lm 4.

18
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--- afarchfarmg4/boot/dts/rockchip/px38-evb-ddr3-v1@8.dtsi
+++ b/arch/armé4/boot/dts/rockchip/px30-evb-ddr3-v1@8.dtsi

4 eDP

1) rk3288/rk3368 (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-4.4):
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
Documentation/devicetree/bindings/display/bridge/analogix_dp.txt
Documentation/devicetree/bindings/display/rockchip/analogix_dp-rockchip.txt
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

U-Boot (rkdevelop)

drivers/video/rockchip_analogix_dp.c

drivers/video/rockchip_analogix_dp_reg.c

19
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4.2 DT Bindings

4.2.1 Host

1> Embedded Connection

A 4
A 4

VOP Panel

eDP

reg =

edp_out_panel: endpoi

2) Box-to-box Connection

A 4

VOP

' |
' |
|

eDP »  Monitor i
' |
' |
|

Property Value Comment

force-hpd %fF Embedded Connection, — A %

HPD Zhfg, #2Em EizEk.

20
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hpd-gpios %fF Box-to-box Connection, —f§ % HPD

Thee, wEMIEIZRIE.

4.2.2 PHY

NOTE: X}FH 5 PHY 45 5 its Fr, T BAFRE 1T 5.

4.2.3 VOP Routing

NOTE: Xt FH ™A~ VOP [t i, 5 Bk B H—, WA 7 LOGO, route_edp ) connect

JE 1kt R E N A — 4> VOP.

4.2.4 Logo

21
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4.2.5 Panel

panel_in_edp: endpoint

@O JE A
Property Value Comment
bpc 6 or8 Bit pixel component
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bus-forma | MEDIA_BUS_FMT_RGB666_1X18 | Z3Jl%f % 6bit 1 8bit 5t

t MEDIA_BUS_FMT_RGB888_1X24

4.3 H W68

1) Aux Transaction fail
[ 33.319392] rockchip-dp ff970000.edp: Rx Max Link Rate is abnormal :cO !
[ 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 EAF R — B T B i A B H TAERE RN, RO NS, Ntk

S ) 4 P AR A I DA SRR

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-Ilvds.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

23




Rackchip . ,
BT EPA Y G AR g S S

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

drivers/video/rockchip_lvds.c

5.2 DT Bindings

5.2.1 Host

A 4
A 4

Panel

LVDS

VOP

1) Single-channel

2) Dual-channel
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lvds out panel:

Property

Value

Comment

dual-channel

g Dual-channel #&5

rockchip,data-s

wap

7t Dual-channel #50R, XJ P9 /N IBE 1 AR 2= 00T B

5.2.2 PHY

5.2.3 VOP Routing

NOTE: X FH M4~ VOP It fr, f5 Bk HH —, tnBA 4TI+ LOGO, route_Ivds [ connect

JE 1k th 2R E R — 4> VOP.
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5.2.4 Logo
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5.2.5 Panel

timing®: timing@

=

panel in lwvds: endpoint

@© JE k]

o] v [ come
MEDIA_BUS_FMT_RGB666_1X7X3_ | LVDS 155 % wedt 77, 40m) % B
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at SPWG "vesa-18", "vesa-24", "jeida-24",
MEDIA_ BUS_FMT_RGB888_1X7X4 | "jeida-18". H fhk Wt % % 3 % data
SPWG mapping B,
MEDIA_BUS_FMT_RGB888_1X7X4_
JEIDA
MEDIA_BUS_FMT_RGB666_1X7X3_

JEIDA
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5.3 Data Mapping

5.3.1 6 bit output mode

29
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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

rgb_out_panel: endpoint

6.2.2 PHY
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6.2.3 VOP Routing

NOTE: Xf T AP~ VOP fth i, FREIEFEH —, WA+ LOGO, route_rgb ] connect

JE Pkt 2R E N A — 4> VOP.

6.2.4 Logo
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6.2.5 Panel

display-timings

timing®: timing®

panel in_ rgh:

Property Value Comment

bus-form | MEDIA_BUS_FMT_RBG888_1X24 RGB f& = i % thh % &, 70 7l X M

at MEDIA_BUS_FMT_RGB666_1X24 C | "OUT_P888" , "OUT_D888_P666" ,
PADHI "OUT_P666". HfAZ% data mapping

MEDIA_BUS_FMT_RGB666_1X18 Ui
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6.3 Data Mapping

Display RGEB RGE RGE RGE RGE Parallel ITU656 ITU656 ITU656 MCU mode
maode Parallel Parallel Parallel Farallel 16-bit Maoded Maodel Maode2
24-bix 18-bit 18-bit 16-bit
Screen_fac | OUT_P8R  OUT_DSRE_ OUT_Pobe OUT_DERE_ OUT_P565 OUT_S888/  OUT_SBER/O  OUT_S888/OU OUT_P8&8
e 8 P66H P565 OUT_S888  UT _S888DU T SBREDUMY
DUMY MY
DCLK DCLK DCLK DCLEK DCLK DCLEK DCLE DCLK DCLK RS
VSYNC VEYNC VSYNC VSYNC WEYNC VSYNC cs
HSYNC HSYNC 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 k6 R4 - R3 - - - - D22
D21 RS R3 - R2 - - - - D21
D20 R4 R2 - R1 - - - - D20

34



Rackchip

BERAET EPA Y G AR g S S
D19 R3 RI - RO . ; . ; Dlg
I8 R2 RO . 3 . ; . ; Dis
D17 RI . RS ; . ; . ; D17
D6 RO . R4 3 . ; . ; Di&
1S a1 Gs B3 Gs R4 ; D7 ; Dis
D14 Gé G4 R G4 R3 ; D6 m Dl4
D13 Gs G3 RI G R2 ; DS Dé D3
DIz G4 G2 RO G R ; D4 Ds D2
D11 G Gl Gs Gl RO ; D3 D4 Dl
Dio G2 Go G4 G0 Gs ; D2 D3 DI
D Gl @ G DI D2 D9
D8 Go . @ ; a3 ; Do D1 D8
D7 B7 BS Gl B4 a2 D7 . Do D7
D6 B6 B4 6o B3 G1 Dé D&
DS BS B2 BS B2 Go Ds . ; Ds
D4 B4 B2 B4 Bl B4 4 D4
D3 B3 BI B3 B0 B3 D3 D3
D2 B2 BO B2 ; B2 D2 . ; D2
DI Bl . BI 3 B D1 . ; DI
DO B0 BO BO Do Do

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

fush8:
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7.2.4 VOP Routing

NOTE: XI A M4 VOP [t fr, fEEFH—, — ik VOPB, RUAHRESHF 4K,

8 RK618

RK616/RK618 & Rockchip ¥ & IELE o el by, 1ot i A I R etk

@ M RGB i A# 1 (LCDO,LCD1) . w754t LCDO A1 LCD1 22 E B, 7l LA
W R A LCDO, W] DLSEIL 57/ X5 [F) 2, i AT AAMVEEH] LCD1 53K LCD1
SN RGB fi#z0.

@ —/ RGB#iHiH, 5LVDS g,

® —4 LVDS #itil1, 5 RGB #ith (4[], RK618 % dual-channel, RK616 A3 HE
dual-channel.

@ —A~ MIPI-DSI %iti 1, RK618 L HFiZ#zl1, RK616 ACHrZE.,

® —A~HDMI fiir,

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-names i NI CLKIN 5] 42 FI i &

pinctrl-0
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clocks

clock-names

B B B CLKIN 51 H

assigned-clocks

assigned-clock-rates

fhsE CLKIN #IH6405% )y 12MHz

reset-gpios

Reset 5| HIFCE, Ik,

enable-gpios

Enable 51 JIRC &, mlik.

power-supply

Regulator L&, wlik.

8.2.2 CRU

Property

Value

Comment

clocks

clock-names

fa NP CLKIN 51 1], BLA LCDCO_DCLKP 5| H

assigned-clocks

5 5E N PRI B ER A SC I

39



Rackchip . ,
BT EPA Y G AR g S S

assigned-clock-rates

8.2.3 HDMI

\ 4

VOP RGB — HDMI

regb_out_hdmi:
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Property Value Comment
interrupt-parent INTERUPT 5| i &
interrupts
8.2.4 LVDS
VOP > RGB — LVDS — Panel
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rgb_out_lvds: endpoint
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lvds_in_rgb:

lvds_out panel:

Property

Value

Comment

dual-channel

f§ig dual-channel #£=,, RK616 A3 ¥ dual-channel,

RK618 2 #F dual-channel,
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timingl:

8.2.5 RGB

VOP > RGB — RGB — Panel
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rgb_out_rgb: endpoi
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8.2.6 MIPI-DSI

MIPI-DSI
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port@l

rgh out dsi: end|

dsi _in_rgb: endpoint
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timingl: timing]

8.2.7 Clone Mode

VOoP RGB VIF HDMI SCALER LVDS ]

AT 2 FARE5R ) LCD, B4 AR 73 #8352 HDMI 7034, SCALER e 20X A

JEARYE LCD 73 HHR AT 4878, a2k LCD 2 %58, it B m RCRAME.
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rgb_out_wvif:
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lvds in_scaler:

lvds_out_panel:

scaler_in_hdmi:

scaler out lvds:
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vif_in_rgb:
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display-timin

timingl: timing]

panel in lvds: endpoint

8.2.8 HASLE

1. BB, % 8.2.1 ME RK618 14, WIRMAIREN A, A=A it K

W A, MRS registers T pinT LUEIE 12C 23] RK618 MG Fas . W R pfE

7 XXXXXXXX, BB %A I TAE, & E6\ RK618 i DL B A7 10 2 15 B L,
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BEAF B R A A A AR BRMEAIEY, FEGIN CLKIN AR §E 5 y 12MHz #4:

B o

/d/regmap/0-0056-core/ registers

2. ZEIAERE, HXRHNEHITELR.

H AT 3R5) R SCRF LCDO A i A 5 LR BUSE [A) 282

AR SR AR AR, A HDMI AR BESE 70l R 7E e, PR el B9 WU5E R) 2«
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/armé64/boot/dts/rockchip/px30-ad-r35-mb-rk618-hdmi-lvds.dts

9 MCU/CPU

9.1 Interface

MCU XM CPU Bi#:T 180 H&Wil, Af5 CS. RS. RD. WR PR HI{E 5 LA
8/16/18/24 ¥iymsk, MCU B i &4zl a8, Joi R A5 5 M BhE 5, S 2 BE N e 2
£ GRAM, WA S, TTEMBIR#%n 5. Bl RK3188. RK3308. RK3326/PX30 3
£ MCU h#.,

FEHIE S

B k(5 , IRA%, M VSYNC EH1.

RS: #afiar & X5, 1FnkiEHdE, 0 Fnkikams, M DCLK ZH.

RD: 1 &ox k825, 0 Fom MBFis s (RK 6 ASCHF), A1 DEN 1.

WR: Gffifgf5s, LA MHSYNC RH.

57



Rackchip

BT AN ER T B A R A ]
9.2 Panel

Tight =
enable-gpios =
e-delay-ms

isable-delay-
width-mm =
height-mm :
rgh-mode = :
status = ;
rockchip,cmd-type =

// type:0 is amd, 1 is
panel-init-sequence =
panel-exit-sequence

display-timings {
native-mode =

kd050fwfbal0?

R K e v
Property Value Comment
rgb-mode p888. p666. p565. s888. | 5t KK IEfE 1A
s888_dummy
rockchip,cmd-type | spi or mcu spi: @I spi 0 KIEWIIEL S
mcu: 8 meu B O REYIR a4
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9.3 MCU timing

mCL W
mcu-rw

mcu-hold-mode =

1) mcu-pix-total: Kik—x¥EdE/ a4 # 2 LA DCLK & ;s

2) mcu-cs-pst/mcu-cs-pend: FikITFaERISE R AT H ;

3) mcu-rw-pst/mcu-rw-pend: B KIEFFEGE AL E
I e

CSN

CEIA rwpw WIS
WRN/ - -

RDN

tidelay | tisetyl tihold

tc

Figure 3-1 iB0OBO rfw timing

10 Dual-Display

1. EHIFEMERE (HDMI-A/eDP/DP/LVDS/DPI/DSI)
device/rockchip/common/ system.prop
sys.hwc.device.primary=eDP
sys.hwc.device.extend=HDMI-A

2. XM AFBC ik
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VOPL A3 ¥ AFBC (Arm Frame Buffer Compression) , 75%5¢H# AFBC H5t.
hardware/rockchip/libgralloc/Android.mk
#-DUSE_AFBC_LAYER=$(USE_AFBC_LAYER) ~-DUSE_AFBC_LAYER=0.

3. DCLK AZI i &
A& RK3399 ¥ &, JH uboot /& rkdevelop 7032, & ZX VOP ) DCLK A2 £h AT

VAR, 3 I PR DR I B

--- a/drivers/video/rockchip_vop.c
+++ b/drivers/video/rockchip_vop.c

--- afarchfarméd/boot/dts/rockchip/rk3399-sapphire-excavator-edp.dtsi
+++ b/arch/arm64/boot/dts/rockchip/rk3399-sapphire-excavator-edp.dtsi

4. <14 DDR 284
e RK3326/PX30 &, WRFAHEAL, FE VOP ik, TFEN4 auto-freg-en

Rtk 0.
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11 DEBUG

1. Bl ERIKE) & I gk .

| grep drm

Reserved memo failed to re memory for node ‘drm-logo@ees : base @ . slze @ MiB
platform vpu : allocator 1

platform hewc_ ice: allocator

[drm:dm_core init] Initial )

rockchip-dm dis p (ops vop_component_ops)

[drm:rockchip ¥ R* T anel and bridge node

rockchip-dm di 5 {ops rockchip_lvds_component_o
rockchip-dm di

rockchip-dm display : ) op_component_ops)

[drm:rockchip | +*ERROR* anel and bridge node

rockchip-dm di : ; (ops rockchip_lvds_component_ops): -517
rockchip-dm di

rockchip-dm di

rockchip-dm dis ] g ;

[drm:drm_vl 3 ‘ C p 2 (21.

[drm:drm ank_ini iver support for vblank timestamp gquery.

rockchip- 1 1 loader memory

rockchip- i

[drm:drm_

Drm  BX 3 {00 87 MR O% &, i LT RE 2 2 WK TR D9 9 8l B3 305 327 I 3R AN 38 1 i el

-EPROBE_DEFER (-517) , {H2 N EWCE IEMf, FrAcd - IKahgene se BRI B SR, R
w4 bound BT .

2. HETERER
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9 all:/ # cat /d/dri/8/summary
VOP [ffoopoeo.vopl: ACTIVE
Connector: eDP
overlay mode[@] bus format[1e8a] output model[f] color spacel@]
Display mode: 1 148pEa
clk 200600 200000]) typel8] flaglal
1564 1612
UE 56 2060 2063
winB-8: DISABLED
winl-8: DISABLED
win2-8: ACTIVE
format: ¥B24 little-endian (B8x34324258) SDR[8] color_spacel8]
csc: y2r[e] r2rle] r2y[8] csc modelB]
Zpos: B
0] rect[15

buflel: addr: ©Gx880 ef000 pitch: 8192 offset: 0
win2-1: DISABELED
win2-2: DISABLED
in; DISABLED
3: ACTIVE
format: AB24 little-endian (B0x34324241) SDR[®] color_spacelsl]
csc: y2rie]l r2rie]l r2y[8] csc modelB]
zpos: 1
0] rect[15
rect[ )
buflel: addr: oxbeo 8dedbd pitch: 6144 offset: ©
win3-1: DISAELED
' 2: DISABLED
DISABLED
r2hdr[@] hdr2sdri@]
drzhdr[e]
r2ylel y2rle]l CSC mode[l]
vopl: DISABLED
o/ # cat yd/dri/o/summary

rk3399 _all:/ # cat ssys/class/dm/card@-eDP-1/status
connected

r all:/ # cat /s ss/dm/card®-HDMI -A-1/status

m/cardd-ebP-1/enabled

ass/dm/card®-HDMI-A-1/enabled

Jdm/card0-ebP-1/modes

m/card@-eDP-1/mode
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7. FEVKBE/ 5B
# echo off > /sys/class/drm/card0-eDP-1/status

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