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1. FERHNE S

1.1 RGB 0

RGB # B4 F5 A DPI (Display Pixel Interface) %11, RGB #%0H T FP KIS 5 Vsync. Hsync.
Den (Enable) #1 DCLK (Dotelk) PUANGIAN, R4 [F]2 77 AN [E] 7] LA 4 DE mode Al SYNC mode,
Rockehip *F- & RGB $ (1% I Fr v] BAR] I e i &

< 1 frame )

% >

el | ]

T HH ‘ ‘ ‘ ‘ ‘ ‘ ‘
DOTCLK ‘ ‘ HH|H”|||I|I|I|I| !

ENABLE L
DB[23 U] I]:[]:H]:[]]:[]:[ﬂ:”]:ﬂl ! - - [ﬂ

H_Low==3D0TCLKs

oo | [T TUUUU LU TUUUUUUUUUU UL BIUUUU U

EMNABLE _ DTST==HLW -

e

DB[23:0] rle aaa l U:D BIR G Bl

alid data

" VLW : VSYNC Low Width
HLW : HSYNC Low Width
DTST : Data Transfer Startup Time

1.1.1 DE Mode
DB[23:0] £ &5 A AL H Den 55 &, (KHEFREHEER, RZTR.

1.1.2 SYNC Mode
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Hsync HBP

[ .

HAdr

r

VAdr

VFP

1.2 MCU 0

(Vsync + VBP) - Vertical interval when no valid
display data is transferred from host to display

{Hsync + HBP) —
Harizontal
interval when no
valid display data
is sent from host

(VAdr + HAdFr) - Period
when valid display data are
transferred from host to

Ae|dsip o} }soy woy juss s ejep Aejdsip
PIlEA OU UBUM |BAISIUI |BJUOZUOH - d4H

to display .
display module
-t >
VFP -- Vertical interval when no valid display E-Q—h-
data is transferred from host to display '
DB[23:0] %4 i1 Vsync M1 Hsynce {5 52K R, #2H8 F K e 4 #8080
MCU #% 1 i Fx 7y DBI £ M 8% 8080 #2111, SCHF TX A1 RX dmfIXUAESE, A RS (CSXD .

CSN (D/CX) .« WEN (WRX) #1REN (RDX) WAFEFZ{ES, RK FEMNTH MCU # O TX IhfE.

1.21 TX B F

| CcsX

| RESX

| DICX

| WRX

| AN N

| RDX

DB [23:0]
(MCU to LCD)

_< Command

>—< Data

DB [23:0]
(LCD to MCU)

Hi-Z

QEEEEJ

Signals on DB [23:0], D/CX, RDX, WRX
wires during CSX = H are ignored.

CSX. D/CX 1 WRX 5| K RFiA%, 7£ DB[23:0] A %0 a WRX 15 52 G ik Hi & .

2.RK P& FE M
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SOC F&

RK1808

RK312X/PX3SE

RK3288

RK3308B/RK3308BS

RK3326/PX30

RK3562

RK3568

RK3576

RV1103

RV1106

RVI1109/RV1126

Py
X
RGB

Video Port iB
¥ (for VOP
2.0)

A0
Version

VOP

1.0

VOP
1.0

VOP
1.0

VOP
1.0

VOP
1.0

VOP
2.0

VPO

VOP
2.0

VP2

VOP
2.0

VP1/VP2

VOP
1.0

VOP
1.0

VOP
1.0

#: bR VOP 2 VP (Video Port) IS 2% 30 kY
{Rockchip Developer Guide DRM_Display Driver CN) .

3. B EH

1. RK3562/RK3576 ‘&

Output Mode 7 #

RGB666/RGB565

RGB888/RGB666/RGB565

RGB888/RGB666/RGB565/RGB3x8

RGB888/RGB666/RGB565/RGB3x8

RGB888/RGB666/RGB565

RGB888/RGB666/RGB565/RGB3x8

RGB888/RGB666/RGB565

RGB888/RGB666/RGB565/RGB3x8/RGB3x6/RGB2x8

RGB3x8

RGB666/RGB565/RGB3x8

RGB888/RGB666/RGB565/RGB3x8
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Component RGB888 RGB666 RGB565 RGB3x8 RGB3x6 RGB2x8

Name Pin Name (MCU) (MCU) (MCU) (MCU) (MCU) (MCU)
DCLK VO_LCDC_CLK DCLK(RS) DCLK(RS) DCLK(RS) DCLK(RS) DCLK(RS) DCLK(RS)
VSYNC VO_LCDC_VSYNC VSYNC(CSN) VSYNC(CSN) VSYNC(CSN) VSYNC(CSN) VSYNC(CSN) VSYNC(CSN)
HSYNC VO_LCDC_HSYNC ~ HSYNC(WRN) HSYNC(WRN) HSYNC(WRN) HSYNC(WRN) HSYNC(WRN) HSYNC(WRN)

DEN VO_LCDC_DEN DEN(RDN) DEN(RDN) DEN(RDN) DEN(RDN) DEN(RDN) DEN(RDN)
R7 D23 VO _LCDC D23 v v v V(D7 _ml) V(D5 ml) V(D7_ml)
R6_D22 VO_LCDC_D22 V V V N (D6_ml) \ (D4_ml) v (D6_ml)
R5 D21 VO_LCDC_D21 v v v V (D5_ml) V(D3_ml) v (D5_ml)
R4_D20 VO_LCDC_D20 v N v \ (D4_ml) V(D2_ml) V(D4 ml)
R3_DI19 VO_LCDC_D19 v v v V(D3_ml) \(D1_ml) v (D3_ml)
R2 DI8 VO _LCDC DI8 v v x x x x
R1_D17 VO_LCDC_D17 V x x x x x
RO_D16 VO_LCDC_D16 v x x x x x
G7_DI5 VO_LCDC_DI15 N v v N (D2_ml) V(DO ml) V(D2 ml)
G6_D14 VO_LCDC_D14 v v v v (D1_ml) x v (D1_ml)
G5_DI13 VO_LCDC_DI13 v v v N (DO_ml) x v (D0_m1)
G4 DI2 VO_LCDC_D12 V \/ V N (D7_m0)  (D5_m0) v (D7_m0)
G3 DIl VO_LCDC _DI1 v v v \ (D6_m0) \ (D4_m0) V (D6_m0)
G2_D10 VO_LCDC_D10 x/ N ¢ V' (D5_m0) V (D3_m0) v (D5_m0)
G1_D9 VO_LCDC_D9 v x x x x x
GO_D8 VO_LCDC_D8 v x x x x x
B7_D7 VO_LCDC_D7 v V V N (D4_m0) v (D2_m0) V (D4_m0)
B6_D6 VO_LCDC_D6 v v v \ (D3_m0) V (D1_m0) vV (D3_mo0)
B5_D5 VO_LCDC_D5 x/ v ¢  (D2_m0)  (D0_m0) v (D2_m0)
B4 D4 VO_LCDC_D4 v v v v (D1_mo0) x v (D1_mo0)
B3_D3 VO_LCDC_D3 v v v N (D0_mo0) x  (D0_m0)
B2 D2 VO_LCDC_D2 \/ N x x x x
B1_DI VO_LCDC_D1 v x x x x x
B0_DO VO_LCDC_DO x/ x x x x x

2. RK3568 ‘&



Component Name
DCLK
VSYNC
HSYNC
DEN
R7 D23
R6 D22
R5 D21
R4 D20
R3 D19
R2 D18
R1 D17
RO D16
G7 _DI5
G6 D14
G5 D13
G4 D12
G3 Dl11
G2 D10
G1 D9
G0_D8
B7 D7
B6 D6
B5 D5
B4 D4
B3 D3
B2 D2
B1 D1

B0O_DO

Pin Name

LCDC_CLK

LCDC_VSYNC

LCDC_HSYNC

LCDC_DEN
LCDC D23
LCDC_D22
LCDC_D21
LCDC_D20
LCDC D19
LCDC D18
LCDC D17
LCDC_D16
LCDC D15
LCDC_D14
LCDC D13
LCDC_DI2
LCDC DIl
LCDC_DI10
LCDC_D9
LCDC_D8
LCDC_D7
LCDC D6
LCDC_D5
LCDC_D4
LCDC_D3
LCDC_D2
LCDC DI

LCDC_DO

RGBS888

DCLK

VSYNC

HSYNC

DEN

2. 2 2 2 2 2 22 2 2 2 2 2 2 2 2 2 2 2 2

RGB666

DCLK

VSYNC

HSYNC

DEN

2. 2 2 2 2 2

RGB565

DCLK

VSYNC

HSYNC

DEN

A

3. RK312X/PX3SE/RK3288/RK3308B/RK3308BS/RK3328/RK3326/PX30/RV1109/RV1126 ¥ &



Component
Name

DCLK
VSYNC
HSYNC

DEN
R7_D23
R6_D22
R5_D21
R4_D20
R3_DI9
R2 DI
RI_DI7
RO_DI6
G7_DI5
G6_D14
G5 DI3
G4 D12
G3_DI1
G2_D10

G1_D9
G0_D8
B7 D7

B6_D6

BS5_D5

B4_D4

B3_D3
B2_D2
BI_DI

BO_DO

Pin Name

LCDC_CLK/LCD_CLK

LCDC_VSYNC/LCD_VSYNC

LCDC_HSYNC/LCD_HSYNC

LCDC_DEN/LCD_DEN
LCDC_D23/LCD_D23
LCDC_D22/LCD_D22
LCDC_D21/LCD_D21
LCDC_D20/LCD_D20
LCDC_DI19/LCD_D19
LCDC_DI8/LCD_DI8
LCDC_DI17/LCD_D17
LCDC_DI16/LCD_D16
LCDC_DIS/LCD_DI5
LCDC_DI14/LCD_D14
LCDC_DI3/LCD_D13
LCDC_DI12/LCD_D12
LCDC_D11/LCD_DI11
LCDC_D10/LCD_D10

LCDC_DY/LCD_D9
LCDC_DS/LCD_D8
LCDC_D7/LCD_D7
LCDC_D6/LCD_D6
LCDC_DS/LCD_D5
LCDC_D4/LCD_D4
LCDC_D3/LCD_D3
LCDC_D2/LCD_D2
LCDC_DI/LCD_DI

LCDC_DO/LCD_DO

4. RK1808/RV1106 “F&

RGBS88
(MCU)

DCLK(RS)
VSYNC(CSN)
HSYNC(WRN)

DEN(RDN)

v

< 2 =

RGB666
(MCU)

DCLK(RS)
VSYNC(CSN)
HSYNC(WRN)

DEN(RDN)

x

2 2 2 2 2 2 2 2 2 2 2

2

2 2 2 2 2

RGB666_CPADHI
(MCU)

DCLK(RS)
VSYNC(CSN)
HSYNC(WRN)
DEN(RDN)
N

N

< 2 2 2 X 2 2 2

2

RGBS65
(MCU)

DCLK(RS)
VSYNC(CSN)
HSYNC(WRN)

DEN(RDN)

x

2 2 2 2

2

2 2 2 2 2

2 2 2

RGB565_CPADHI
(MCU)

DCLK(RS)
VSYNC(CSN)
HSYNC(WRN)

DEN(RDN)

N

RGB3x8
(MCU)

DCLK(RS)
VSYNC(CSN)
HSYNC(WRN)

DEN(RDN)

x

< 2 =

2



Component RGB666 RGB565 RGB565 RGB3x8

Pin Name
Name (MCU) (MCU) (MCU) (MCU)
DCLK LCDC_CLK/LCD_CLK DCLK(RS) DCLK(RS) DCLK(RS) DCLK(RS)
VSYNC LCDC_VSYNC/LCD_VSYNC VSYNC(CSN) VSYNC(CSN) VSYNC(CSN) VSYNC(CSN)
HSYNC LCDC_HSYNC/LCD_HSYNC HSYNC(WRN) HSYNC(WRN) HSYNC(WRN) HSYNC(WRN)
DEN LCDC_DEN/LCD_DEN DEN(RDN) DEN(RDN) DEN(RDN) DEN(RDN)
R5 D17 LCDC D17/LCD D17 v x x x
R4 D16 LCDC_D16/LCD D16 x x x
R3 DI5 LCDC _DI5/LCD D15 3 y V x
R2 D14 LCDC_DI14/LCD D14 v Y v x
R1 _DI3 LCDC _DI3/LCD D13 v y Y x
RO D12 LCDC_DI12/LCD D12 v y Y x
G5 DI11 LCDC DII/LCD DIl v Y v x
G4_DI10 LCDC_DI10/LCD_D10 N V V x
G3_D9 LCDC_DY/LCD_D9 v V v x
G2_D8 LCDC_D$/LCD_D8 v Xl R x
G1_D7 LCDC_D7/LCD_D7 v V v N
GO_D6 LCDC_D6/LCD_D6 R y v Y
B5 D5 LCDC_D5/LCD_D5 Y Y R y
B4 D4 LCDC_D4/LCD_D4 R y R Y
B3 D3 LCDC_D3/LCD_D3 R Y R y
B2 D2 LCDC_D2/LCD_D2 R Y d Y
Bl DI LCDC_DI/LCD D1 v y v y
B0 DO LCDC_DO/LCD_DO v y v Y
5.RV1103 ‘I &
Component Name Pin Name RGB3x8 (MCU)
DCLK LCDC CLK DCLK(RS)
VSYNC LCDC_VSYNC VSYNC(CSN)
HSYNC LCDC_HSYNC HSYNC(WRN)
DEN LCDC_DEN DEN(RDN)

D7 LCDC D7 \

D6 LCDC_D6 \

D5 LCDC D5 \/

D4 LCDC_D4 V

D3 LCDC D3 Y

D2 LCDC_D2 \

DI LCDC D1 \

DO LCDC_DO V



4. K E

RGB/MCU RGB/MCU RGB/MCU

VOP (Video Output Process) /& RK V& [ B/n kb BTG, f7£7E VOP 1.0 F1 VOP 2.0 PiFR M 2 X il &

X2 WS HE T AR E L, PRGN 4 TT DA ) SO
{Rockchip_Developer Guide DRM _Display Driver CN) . 7247 HER] 2-5%F S VOP 1.0 1 VOP 2.0 4244

RGB/MCU # 1) &7~ #%, VOP 2 )\ DDR H B G E s I A3, FIA 3] B oR4% 1 RGB/MCU L,

F2 VBTN 20 MG R i 45 o R S IS B, e fe B R EiRoR .

4.2 Panel iC B

RGB panel 3X5) 7] P2 % drivers/gpu/drm/panel/panel-simple.c 1 HISZEL, R~ # A ) panel 75 it & »

panel: panel {

compatible = "simple-panel”;

bus-format = <MEDIA BUS FMT RGB888 1X24>;
backlight = <&backlight>;

enable-gpios = <&gpio3 RK PA6 GPIO ACTIVE LOW>;
enable-delay-ms = <20>;

reset-gpios = <&gpio3 RK_PBO GPIO ACTIVE LOW>;
reset-delay-ms = <10>;

status = "okay";

display-timings {
native-mode = <&fx070 dhmllboe timing>;


af://n1087
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fx070 dhmllboe t
clock-freque
hactive = <1
vactive = <6
hback-porch
hfront-porch
vback-porch
viront-porch
hsync-len =
vsync-len =
hsync-active
vsync-active
de-active =

pixelclk-act

}i

port {

iming: timing0 {
ncy = <50000000>;
024>;

00>;
= <140>;

= <160>;
= <20>;

= <20>;

<20>;

<2>;

= <0>;

= <0>;

<0>;

ive = <0>;

panel in rgb: endpoint {

remote—-endpo

}i

&backlight {
pwms = <&pwm9 0 25000 0>
status = "okay";

i

int = <&rgb out panel>;

’

o bus-format J& AR YE 5 2 FF U display mode BLE , % Al LLEIT panel datasheet 5| B SCit B K&

panel Xzf) IC () S ASCRFSE R . DTS FFECE 12 E VI kernel SCFF

include/uapi/linux/media-bus-format.h, SHELFEFFIN N R R F:

Display Mode

RGBS888 (24bit)

RGB666 (18bit)
RGB666_CPADHI (18bit)
RGB565 (16bit)

RGB565 CPADHI (16bit)

RGB3x8 (8bit)

RGB4x8(8bit)

Bus Format

MEDIA BUS FMT RGB888 1X24
MEDIA BUS FMT RGB666 1X18

MEDIA BUS FMT RGB666 1X24 CPADHI
MEDIA BUS FMT RGBS565 1X16

MEDIA BUS FMT RGB565 1X24 CPADHI

MEDIA BUS FMT RGBS888 3X8
MEDIA_BUS FMT RGB888 3X8

MEDIA BUS FMT RGB888 DUMMY 4X8
MEDIA BUS FMT BGR888 DUMMY 4X8

Cycles Per Pixel

1

o backlight T3 &) pwms HC & 7 ZARIEEEFSLPRAGERAE MBS, E B R BB HERRE L EAIE
WA, VEIL pwm BEES % R (Rockchip Developer Guide Linux PWM_CN) .

* cnable-gpios/reset-gpios Al enable-delay-ms/reset-delay-ms/prepare-delay-ms/unprepare-delay-ms/disable-

delay-ms Pt & 7 ZAR Y panel datasheet N FIATR LA 2 2K, DA SERRAEAF FLBR B e TR 12

Mo



o (H[IL) enable 5| @ H M T B im At AUERE, gpio BCE Bk T (it Fo BB A BARBL T
o (AIE) reset 5l B FRine HiEGI ., FEAE datasheet H Ui A fil &k 5207 DhRE R 2644, gpio AT
BT S A R B B AR B .
o (A[i#%) enable-delay-ms/reset-delay-ms/prepare-delay-ms/unprepare-delay-ms/disable-delay-ms R
& datasheet [ power/reset/signal i /57 E R AL & .
o display-timings I /575 55 %F datasheet 2 PR BLHEARCE, 1t ] DAARE B A4 ) B 75 SRAE$R 58 1
FFBHMEX EINAE, N ECAZR G panel i AECE X ) panel datasheet:

ITEM SYMBOL MIN. | TYP. MAX. UNIT Note
Dot Clock 1HCLK 45 51.2 57 MHz
DCLK pulse duty Tewh 40 50 60 %
Horizontal total Time tH 1324 1344 1364 tCLK
DE  [Horizontal effective Time tHA 1024 tCLK

MODE rizontal Blank Time tHB 300 | 320 | 340 | (CLK
Vertical total Time v 625 635 645 tH
Vertical effective Time tVA 600 tH
Vertical Blank Time VB 25 35 45 tH
Horizontal total Time TH 1324 | 1344 1364 tCLK
Horizontal Pulse Width Thpw 20 - tCLK [thb + thpw =160DCLK is
Horizontal Back Porch Thb 140 - tCLK |fixed
Horizontal Front Porch Thfp 140 160 180 tCLK

SYNC |Horizontal effective Time THA 1024 tCLK

MODE |Vertical total Time TV 625 635 645 tH
Vertical Pulse Width Tvpw 3 - th tvpw + tvb
Vertical Back Porch Tvb - 20 - th  |=23th is fixed
Vertical Front Porch Tvfp 2 12 22 th
Vertical Valid Tvd 600 th

[ DRM HEZEXT T+ display_timing 451414 Sz HAR & (1463 7] LLZE SCAF include/video/display _timing.h

hIRE], R TR

/*
* Single "mode" entry.

* have in one setting.
* range,

* Example: hsync active

This describes one set of signal timings a display can

This struct can later be converted to struct videomode

high,

vsync active low

(see include/video/videomode.h). As each timing entry can be defined as a

one struct display timing may become multiple struct videomodes.

* Active Video

* Video POG0:0:0:0:0:0:0:0:0:0:0:6:0:0:0:0:0:0:0:¢

* |€= gyme =2(<L= Ak =2|L===== ACLLYE ===== >|<- front ->|<-

* | | porch | | porch |

*

* HSync |~

*

* vSync |

*/

struct display timing {

struct timing entry pixelclock;
struct timing entry hactive; /* hor. active video */
struct timing entry hfront porch; /* hor. front porch */
struct timing entry hback porch; /* hor. back porch */
struct timing entry hsync len; /* hor. sync len */
struct timing entry vactive; /* ver. active video */
struct timing entry vfront porch; /* ver. front porch */
struct timing entry vback porch; /* ver. back porch */
struct timing entry vsync len; /* ver. sync len */
enum display flags flags; /* display flags */

sync. .



bi

XFF RGB/MCU 11, display-timings 75 5 clock-frequency J& PE{E <3 U 78 VOP #irth iR, 115
T 2] drm HESLF S 7 JE 14 htotal F1 vtotal, BEACEREGH > 160H, 0L
include/drm/drm_modes.h.

MR S0 AT L2 2% drivers/gpu/drm/drm_modes.c ' drm_mode vrefresh() BRELISZEL, Wi A
fr WTHRE AN
clock

fr= htotal x vtotal

/**

struct drm display mode - DRM kernel-internal display mode structure
@hdisplay: horizontal display size

@hsync start: horizontal sync start

@hsync end: horizontal sync end

@htotal: horizontal total size

@hskew: horizontal skew?!

@vdisplay: vertical display size

@vsync start: vertical sync start

@vsync end: vertical sync end

@vtotal: vertical total size

@vscan: vertical scan?!

The horizontal and vertical timings are defined per the following diagram.

L1177 0707777777777777 )
LI11770777777777777777
2000000000000000000007 |looococoosooooosooa ocoococcoooocoocos

& Lomo== [hv]display ----- >

* Leoosmoosoos=o [hv]sync start -----—--—--—- >

* <ommmmmmm e [hv]sync end --——==-—————————————— >

* Lo m s m e [hv]total ----—----—"---———— - ——
>*

*

*/

/**

*

*

drm _mode_ vrefresh - get the vrefresh of a mode

@mode: mode

Returns:
@modes's vrefresh rate in Hz, rounded to the nearest integer. Calculates the

value first if it is not yet set.

*/

int drm_mode_ vrefresh(const struct drm display mode *mode)

{

unsigned int num, den;



if (mode->htotal == 0 || mode->vtotal == 0)

return O;

num = mode->clock;

den = mode->htotal * mode->vtotal;

if (mode->flags & DRM MODE FLAG INTERLACE)
num *= 2;

if (mode->flags & DRM MODE FLAG DBLSCAN)
den *= 2;

if (mode->vscan > 1)

den *= mode->vscan;

return DIV _ROUND CLOSEST ULL (mul u32 u32(num, 1000), den);

}
EXPORT SYMBOL (drm mode vrefresh);

43 RGB #01

rgb WRENXF N SCAF: drivers/gpu/drm/rockchip/rockchip rgb.c, % dts Bt B iR

&rgb |
status = "okay";

pinctrl-0 = <&rgb666 pins>;

ports {
port@l {
reg = <1>;

rgb _out panel: endpoint ({

remote-endpoint = <&panel in rgb>;

//VOP 1.0
&rgb_in vop {

status = "okay";
bi

//VOP 2.0
&rgb_in vp0 {
status = "okay";

}i

o X VOP 1.0 1 VOP 2.0 BiFlZEty, RGB MK SN B A AR, S5 E.

o VOP 1.0: arch/arm/boot/dts/rv1106-evb-ext-rgb-v10.dtsio.
o VOP 2.0: A LLZ5 arch/arm64/boot/dts/rockchip/rk3562-evb1-Ip4x-v10-rgb-FX070-DHM 11BOE-
A.dts.
o pinctrl At B 7 EAAYE BRI E R €, 7] DAE rkxxxx-pinctrl.dtsi/rvxxxx-pinctrl.dtsi SCHFHHEE]
B L S N E o
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4.4 MCU #0O

mcu 11X mcu panel X5 7] LLEE 7 drivers/gpu/drm/rockchip/rockchip rgb.c,
[, #ShG 20 EV)#% meu BEAAIPR G timing, Z5HLEWIT

&rgb {
status = "okay";
rockchip,data-sync-bypass;
pinctrl-names = "default";
/*

* rgb3x8 pins m0/rgb3x8 pins ml for RGB3x8 (8bit)

* rgb565 pins for RGB565 (16bit)
*/
pinctrl-0 = <&rgb565 pins>;

/*
* 320x480 RGB/MCU screen K350C4516T
“/

mcu_panel: mcu-panel ({

/*

* MEDIA BUS FMT RGB888 3X8 for RGB3x8 (8bit)
* MEDIA BUS FMT RGB565 1X16 for RGB565(16bit)

*/
bus-format = <MEDIA BUS FMT RGB565
backlight = <&backlight>;

1X16>;

enable-gpios = <&gpiol RK PA3 GPIO ACTIVE LOW>;

enable-delay-ms = <20>;

reset-gpios = <&gpiol RK PA4 GPIO ACTIVE LOW>;

reset-value = <0>;
reset-delay-ms = <10>;
prepare-delay-ms = <20>;
unprepare-delay-ms = <20>;
disable-delay-ms = <20>;
init-delay-ms = <10>;
width-mm = <217>;
height-mm = <136>;

// type:0 is cmd, 1 is data
panel-init-sequence = [
//type delay num vall val2 val3

01 00 01 55 /*

* interface pixel format:

* 66 for RGB
* 55 for RGB
*/

01 00 01 a0 /*

* frame rate

* 70 (45hz)
* a0 (60hz)
*/

01 00 01 02 /*

3x8 (8bit)
565 (16bit)

control:
for RGB3x8 (8bit)
for RGB565(16bit)

* display function control:

* 32 for RGB

dts Bt & 5 rgb ML AAH
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* 02 for MCU
*/
00 78 01 11
00 32 01 29
00 00 01 2c
17

panel-exit-sequence = [
//type delay num vall val2 val3
00 0a 01 28
00 78 01 10
17

display-timings {
native-mode = <&kd050fwfbal002 timing>;
kd050£fwfba002 timing: timing0 {
/*
* 7840125
* 10453500 for frame rate 60Hz
*/
clock-frequency =
<320>;
<480>;

for frame rate 45Hz

<10453500>;
hactive =

vactive =

}i

}i

port {

}i

ports {

}i

hback-porch =

hfront-porch
vback-porch
viront-porch
hsync-len =
vsync-len =
hsync-active
vsync-active
de-active =

pixelclk-act

panel in rgb
remote-e

}i

<10>;
= <5>;
= <10>;
= <5>;
<10>;
<10>;
= <0>;
= <0>;
<0>;

ive = <1>;

: endpoint {
ndpoint =

rgb out: port@l ({

reg = <1>;
#address-cel

#size-cells

rgb out pane
reg = <0

remote-e

1ls =
= <0>;

<1>;

1: endpoint@0 {
>7

ndpoint =

<&rgb out panel>;

<&panel in rgb>;



//VOP 1.0
&rgb_in vop {

status = "okay";
}i
&vop |
status = "okay";
/*

* Default config is as follows:

* mcu-pix-total = <9>;
* mcu-cs-pst = <1>;

* mcu-cs-pend = <8>;

* mcu-rw-pst = <2>;

* mcu-rw-pend = <5>;

* mcu-hold-mode = <0>; // default set to 0

* To increase the frame rate, reduce all parameters because
* the max dclk rate of mcu is 150M in rv1103/rv1106.
x/
mcu-timing {
mcu-pix-total = <5>;
mcu-cs-pst = <1>;
mcu-cs-pend = <4>;
mcu-rw-pst = <2>;

mcu-rw-pend = <3>;

mcu-hold-mode = <0>; // default set to 0

}i

//VOP 2.0
&rgb_in vpO {
status = "okay";
}i
&vp0 |
status = "okay";
/*

* Default config is as follows:

* mcu-pix-total = <9>;
* mcu-cs-pst = <1>;

* mcu-cs-pend = <8>;

* mcu-rw-pst = <2>;

* mcu-rw-pend = <5>;

* mcu-hold-mode = <0>; // default set to 0

* To increase the frame rate, reduce all parameters because
* the max dclk rate of mcu is 150M in rk3562.
=/
mcu-timing {
mcu-pix-total = <5>;
mcu-cs-pst = <1>;

mcu-cs-pend = <4>;



mcu-rw-pst = <2>;

mcu-rw-pend = <3>;

mcu-hold-mode = <0>; // default set to 0

#tF VOP 1.0 A1 VOP 2.0 HFh22H), MCU LM SR EA AR, S LERE.

o VOP 1.0: arch/arm/boot/dts/rv1106-evb-ext-mcu-v10.dtsio

o VOP 2.0: A]LLZ2% arch/arm64/boot/dts/rockchip/rk3562-evb1-Ip4x-v10-mcu-k350c4516t.dts.
IR A 2 RYE rgb 5 5 B rockchip,data-sync-bypass J& PER V) mcu F1 rgb WiFHE O, ANz
JETEERIA N rgb #5211, {HRESE MII# 2] meu #2111,
1L kernel-5.10 & LA _EHIRRAS, meu $2 O %F N7 panel Ao & #E477E rgb 7 4 F, kernel-4.19 J 5 H
FRASBIPAZ,  WIAE AL B BT simple-panel X&h #4610 . #54F simple-panel BREN X B ) panel
TR R rgb AR R EER:

o Hfifk panel 11 5y 44 N meu-panel, JX3)HRRHE I 20 T meu panel 244,

o compatible J& AT LA ER, TCHRACE.
mcu panel 38 F 75 @ T WG F 5 R V1464 display mode/pixel format/frame rate AL E (EARH
panel FI3RZ) IC #fix) , LCARIEE ERTIG40 7 R fR panel 5% H1E0EN low-power FAEE . HHR
panel-init-sequence 1 panel-exit-sequence J& M AIVER S U -

o JPHIHER HRAL, WEF LN o N DTS LE .

o FHEHTMNEAAMIKN: Fa4HKMemd/data, FERFFIH] (ms) « HIEKE (byte) .« ¥

o iZR T Bl E WA TS MG Bt AT, TREER (Panel IUE D) AR I MR AR XS B

N RN IR 1C F M e -

5.3.2. Frame Rate Control (In Normal Mode/Full Colors) (B1h)

Bih FRMCTR1 (Frame Rate Control (In Normal Mode/Full colors))
DICX | RDX | WRX D[23:8] D7 D6 D5 D4 D3 D2 D1 Do HEX
Command 0 1 1 XX 1 0 1 1 0 0 0 1 B1h
1# Parameter 1 1 t XX FRS [3:0] 0 0 DIVA[1:0] BOh
2™ Parameter 1 1 t XX 0 | 0 | 0 | RTNA [4:0] 11h
F (Hz2) Frame rate(Hz)
rame rate|
FRS [3:0 CNT Tearing Effect Line ON(R35h)
[3:0] Tearing Effect Line OFF(R34h)
VBP+VFP <24

0 0 0 0 37 28.78 27.64

0 0 0 1 35 30.38 29.17

o | 0|1 0 33 32.17 30.89

0 0 1 1 3 34.18 32.82

o | 1|0 o 29 36.46 35.01

o |1 [0 1 27 39.06 37.51

0 1 1 0 25 42,07 40.40

o |1 |1 1 23 45.57 43.76

1]/0 o] o0 21 49.71 47.74

1 0 0 1 19 54.69 52.52

110 |1 0 17 60.76 58.35

1 0 1 1 15 68.36 65.65

1)1 0 0 13 78.13 75.03

11 0 1 11 91.15 87.53

mcu-timing Tt B MCU % 1324145 5 CSN/WEN/REN I 55, 2% J& 1t 20 il %F B 1B o 4% [X ] )
IFIA] o VEARIN P P A & X TR] A BLAR BSR4 H 7= 9] dts Ao B XS panel 2411 datasheet. T [/ 44
mcu-timing /1 4% J& 4 & display-timings 7 clock-frequency J& 4 FIFC B 7125

o WAFHE ptotal 4 mcu-timing H' mcu-pix-total [JfE, X3 1] Al panel datasheet 1 E 3K
MCU_PIX_TOTAL X [a]B [AIA /N T tipin:

(panel datasheet H ty,. = 40 13X 3] ic datasheet ty,e = 30, HUHE H R ARAED




tmin = Toaw + Tasr + Twe + Toaw = 40(ns)

X} F 741 panel, [AIFSZ#F MEDIA BUS FMT RGB888 3X8 il

MEDIA_BUS_FMT RGB565_1X16 ## mode, Cycles Per Pixel {5 ($5K—4> pixel (%R 4>
n A cycle £RIE, FER_(Panel [ILE ) FT5) WA cpp, TUAT DATH SR H P 28 6 2 P 2R 18 i 26
B BN frgmax B frpmax)

1 % 1000000000
r <
htotal X ptotal X cpp X tmin

f

htotal = hactive 4+ hback — porch + hfront — porch + hsync — len = 345

vtotal = vactive + vback — porch + vfront — porch + vsync — len = 505
1 % 1000000000

s—maz ~ 47. H

Ir < 345 % 505 x 3 x 40~ AT83(H2)
1 % 1000000000

Troomas < g Sor % T do ~ A3A49(H?)

Ik, HAT rgb3x8 HaAIMI fig = 45(Hz), FFAT rgblx16 BLXAIWIA fr, = 60(Hz).
CRICA ) N4 s KR serial HiAT, p IR parallel JF1T, ANHEGA)
[F Bt 7] 5t B9 & display-timings B2 B # clock-frequency J& 1 F1H -
clocks = frs x htotal x vtotal = 45 x 345 x 505 = 7840125

clock, = fr, x htotal x vtotal = 60 x 345 x 505 = 10453500

o BATE meu FEH delk #R2AG e RME RS, ¥ I drivers/gpu/drm/rockchip/rockchip_rgb.c 3%
) meu_max_delk rate JEVE, JEH A 150000000 Hz, X3} HHAH S IR 2532 60 L
rockchip rgb_encoder mode valid() %},

FRHE delkyax FIRTLAALTFIHRIC B Wi (BN fr, {HIE% N 60Hz) , v BASLH ptotal 1)
IZNIER

delkmay
cpp % clock

150000000
totaly mew < ———— 1 5.
PLotats-maz < S R0125 5.38

150000000
1 x 10453500

SEFR 1) ptotal BU PG & B /ME ptotal =5, [F B B BY 5 B 0] #f £ meu-timing f¥) 3 8 P15 .
o BJ5, B®FEEMYE datasheet Bf 5 E R X H B FI LR EERK.

MCU #5205 delk 3452 display-timings Bt & 7 clock-frequency J& 4 (48, EAT meu-
timing H' mcu-pix-total Fit & Al Cycles Per Pixel {HH K:

ptotal e, <

ptotaly e, < 1~13.35

delk = clock x cpp x (ptotal + 1)
dclks = 7840125 x 3 x 6 = 141122250
dclk, = 10453500 x 1 x 6 = 62721000
F3R delk HIAR BT delkpay,  FIB AT RATHE H MCU_PIX_TOTAL [X [&] SRR [A]:
(ptotal + 1) x 1000000000

s = ~ 42.52

t dalk 52(ns)
(ptotal + 1) x 1000000000

t, = ~~ 95.

» dek, 95.66(ns)

38 MCU_PIX_TOTAL [X [A]I} 8] t 353 & KT 40 ns [REK .

5. TR IE
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L ik rgb/meu #% 1% pin I BEMFER:, T 2EREAF 6 pin B T7 ATRESA A, B
E b REEIEE) Y.

LCDC CLKE C R9002 OR 1, . . 2 RO0402 5% (CLeDC_CLK 5
LCDC DEN C R9003 OR 1 2 RO402 5% A -
LCDC HSYNC C RI004 DR 1 w 2 RD4DZ 5% ) ‘S;E—ﬁgﬁm -
LCDC VSYNC C RI005 OR 1 A "n s 2 RO402 5% QZCI—‘;.SHEC 5
LCDC DO © RI006 OB 1 2 RO40Z 5% e

LCDC D1 © R3007 OR 1 w 2 _ROD40Z 5% > ‘gjg—gf' :
LCOC D2 © RI008 OR 1 AN ROL0Z 5% IAeDe D2 z
LCDC D3 © R9009 OR 1 , ", "A 2 R0402 5% LoD D3 5
LCOC D4 © R9010 OR 1 Y. ", 2 R0402 5% ) c
ICDC D5 T RO011 OR 1 . . °A 2 R0402 5% 22Leoe DS 5
LCOC D6 C R9012 OR 1 .. ", 2 R0402 5% 22LeDe D6 g
LCDC D7 C RI0I3 OR 1 " . 2 R0O40Z 5% PLeDe DT 5

T —

LCDC D8 © E3014 0B 1 2 RO40Z 5% A/L0D

LCDC D3 © R9015 OR 1 W 2 R0402 5% > ‘gjg—gg :
LCDC D10 C RI016 OR 1 .. ", 2 R0402 5% PILoDe D10 5
LCDC DI C RO0IT OB 1 A A 2 20402 5% QLCDe D1l 5
LCOC D12 C RI01B OR 1 . ". ", 2 R0402 5% J2Lene DLz 5
LCOC D13 C R9019 0% 1 ,\“\"a 2 H0402 5% 22LoDe D13 5
LCDC D14 C R9020 OR 1 . . "~ 2 R0402 5% 22LoDe Dla 5
LCDC D15 C R3021 OR 1 .\ “.~ 2 R0O402 5% \{:CI—DH 5
LCDC D16 C RI02Z OB 1 2 RO40Z 5% P -
LCDC D17 © E9023 0R 1 W 2 RD40Z 5% 2 j
LCDC D18 C R9024 OR 1 Y. ", 2 R0402 5% > 5
LCOC D18 C R9025 OR 1 A"n"a 2 RO402 5% > 5
LCDC D20 C R9026 OR 1 . . "A 2 R0402 5% > 5
LCOC D21 C RI027 OR 1 . 7. ", 2 R0O402 5% ) 5
LCDC D22 C RIOZE O 1 A "n s 2 20402 5% > 5
LCDC D23 C R9029 OR 1 . . A 2 R0402 5% >3 5

A

2. R4 panel datasheet IEHAFCE enable/reset 3551 51 AR PEFN RS 7, DL E ST 2 pwm J8
. %8 meu Bf, IETHEEE EMRYIHLTI].

VOCON RESET C R9030 OR 1 2 R0O402 5% _
LCD RST 5

VOCON EWREN C R9031 OR 1 w 7 RO40Z 5% ST EREL .

VOCON LEDEWHM C R9032 0R 1 Y\ 2 R0402 5% LCOC BL PWM S

3R L RSN R, RN T enable/reset 4%l 51 B2 3 4 IERA 1 HB P, 5 S bRl & AT5 R
WUE, TEGIAT iomux A2 IERMIACE N GPIO.

6. 5 I, A iR

6.1 RGB/MCU BN ErEBGERE LFR SSREFES RSN
%R

B TLAEREIEE T delk MR PE, XF M display-timings ) pixelclk-active JE ¥, A LGS delk 5
data 155 FIAH XS A AL

display-timings {
native-mode = <&fx070 dhmllboe timing>;
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fx070 dhmllboe timing: timingO {
clock-frequency = <50000000>;
hactive = <1024>;
vactive = <600>;
hback-porch = <140>;
hfront-porch = <160>;
vback-porch = <20>;
viront-porch = <20>;
hsync-len = <20>;
vsync-len = <2>;
hsync-active = <0>;
vsync-active = <0>;

de-active = <0>;

pixelclk-active = <0>; // 1 #%, o AEHfL
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