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28 2E%Z T Video Port i
SOC E& 2] 5 Version & (for VOP Output Mode 37§%

RGB MCcuU 2.0)
RK1808 Y Y VOP 1.0 RGB666/RGB565
RK312X/PX3SE Y N VOP 1.0 RGB888/RGB666/RGB565
RK3288 Y Y VOP 1.0 RGB888/RGB666/RGB565/RGB3x8
RK3308B/RK3308BS Y Y VOP 1.0 RGB888/RGB666/RGB565/RGB3x8
RK3326/PX30 Y Y VOP 1.0 RGB888/RGB666/RGB565
RK3562 Y Y VOP 2.0 VPO RGB888/RGB666/RGB565/RGB3x8
RK3568 Y N VOP 2.0 VP2 RGB888/RGB666/RGB565
RK3576 Y Y VOP 2.0 VP1/VP2 RGB888/RGB666/RGB565/RGB3x8/RGB3x6/RGB2x8
RV1103 Y Y VOP 1.0 RGB3x8
RV1106 Y Y VOP 1.0 RGB666/RGB565/RGB3x8
RV1109/RV1126 Y Y VOP 1.0 RGB888/RGB666/RGB565/RGB3x8

iF: BRVOP K VP (Video Port) HEXMESSEIRY
{Rockchip_Developer_Guide_DRM_Display_Driver_CN}) ,

iR

1. RK3562/RK3576 &

Component pin Name RGB838 RGB666 RGB565 RGB3x8 RGB3x6 RGB2x8
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_m1) v (D5_m1) V(D7_m1)
R6_D22 VO_LCDC_D22 v v v v (D6_m1) v (D4_m1) Vv (D6_m1)
R5_D21 VO_LCDC_D21 v v v V(D5_m1) v(D3_m1) v(D5_m1)
R4_D20 VO_LCDC_D20 v v v v (D4_m1) v (D2_m1) Vv (D4_m1)
R3_D19 VO_LCDC_D19 v v v v (D3_m1) v(D1_m1) Vv(D3_m1)
R2_D18 VO_LCDC_D18 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.D15 VO_LCDC_D15 v v v v (D2_m1) v(D0o_m1) Vv (D2_m1)
G6_D14 VO_LCDC_D14 v v v v(D1_m1) x v(D1_m1)
G5_D13 VO_LCDC_D13 v v v v(D0o_m1) x V(DO_m1)
G4.D12 VO_LCDC_D12 v v v v (D7_mo0) Vv (D5_mo0) Vv (D7_m0)
G3._D11 VO_LCDC_D11 v v v Vv (D6_m0) Vv (D4_mo0) V (D6_m0)
G2.D10 VO_LCDC_D10 v v v Vv (D5_mo0) Vv (D3_mo0) v (D5_m0)
G1_D9 VO_LCDC_D9 v x x x x x
GO0_D8 VO_LCDC_D8 v x x x x x
B7.D7 VO_LCDC_D7 v v v Vv (D4_mo0) Vv (D2_mo0) Vv (D4_mo)
B6_D6 VO_LCDC_D6 v v v Vv (D3_mo0) V(D1_mo0) V(D3_m0)
B5_D5 VO_LCDC_D5 v v v Vv (D2_mo0) Vv (D0_mo0) Vv (D2_m0)
B4_D4 VO_LCDC_D4 v v v V(D1_mo0) x V(D1_m0)
B3_D3 VO_LCDC_D3 v v v Vv (D0_m0) x Vv (DO_m0)
B2 D2 VO_LCDC_D2 v v x x x x
B1_D1 VO_LCDC_D1 v x x x x x
BO_DO VO_LCDC_DO v x x x x 5
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2. RK3568 &

Component Name Pin Name RGB888 RGB666 RGB565
DCLK LCDC_CLK DCLK DCLK DCLK
VSYNC LCDC_VSYNC VSYNC VSYNC VSYNC
HSYNC LCDC_HSYNC HSYNC HSYNC HSYNC
DEN LCDC_DEN DEN DEN DEN
R7_D23 LCDC_D23 v v v
R6_D22 LCDC_D22 v v v
R5_D21 LCDC_D21 v v v
R4_D20 LCDC_D20 v v v
R3_D19 LCDC_D19 v v v
R2_D18 LCDC_D18 v v x
R1_D17 LCDC_D17 v x x
RO_D16 LCDC_D16 v x x
G7_D15 LCDC_D15 v v v
G6_D14 LCDC_D14 v v v
G5_D13 LCDC_D13 v v v
G4_D12 LCDC_D12 v v v
G3_D11 LCDC_D11 v v v
G2_D10 LCDC_D10 v v v
G1_D9 LCDC_D9 v x x
GO_D8 LCDC_D8 v x x
B7_D7 LCDC_D7 v v v
B6_D6 LCDC_D6 v v v
B5_D5 LCDC_D5 v v v
B4_D4 LCDC_D4 v v v
B3_D3 LCDC_D3 v v v
B2_D2 LCDC_D2 v v x
B1_D1 LCDC_D1 v x x
BO_DO LCDC_DO v x x

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_D19
R2_D18
R1_D17
RO_D16
G7.D15
G6_D14
G5_D13
G4_D12
G3.D11
G2.D10
G1._D9
G0_D8

B7_D7
B6_D6
B5_D5S
B4_D4
B3_D3
B2 D2
B1_D1

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_D19/LCD_D19
LCDC_D18/LCD_D18
LCDC_D17/LCD_D17
LCDC_D16/LCD_D16
LCDC_D15/LCD_D15
LCDC_D14/LCD_D14
LCDC_D13/LCD_D13
LCDC_D12/LCD_D12
LCDC_D11/LCD_D11
LCDC_D10/LCD_D10
LCDC_D9/LCD_D9
LCDC_D8/LCD_D8
LCDC_D7/LCD_D7
LCDC_D6/LCD_D6
LCDC_D5/LCD_D5
LCDC_D4/LCD_D4
LCDC_D3/LCD_D3
LCDC_D2/LCD_D2
LCDC_D1/LCD_D1

LCDC_DO/LCD_DO

4. RK1808/RV1106 &

RGB888
(Mcu)

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

RGB666
(Mcu)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

x

RGB666_CPADHI
(Mcu)

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

RGB565
(Mcu)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

x

P I NS

<

L L L L L L L

RGB565_CPADHI
(Mcu)

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

RGB3x8
(Mcu)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

x



Component RGB666 RGB565 RGB565 RGB3x8

Name Pin 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 v x x x
R3_D15 LCDC_D15/LCD_D15 v v v x
R2_D14 LCDC_D14/LCD_D14 v v v x
R1_D13 LCDC_D13/LCD_D13 v v v x
RO_D12 LCDC_D12/LCD_D12 v v v x
G5_D11 LCDC_D11/LCD_D11 v v v x
G4_D10 LCDC_D10/LCD_D10 v v v x
G3_D9 LCDC_D9/LCD_D9 v v v x
G2._D8 LCDC_D8/LCD_D8 v v v x
G1.D7 LCDC_D7/LCD_D7 v v v v
G0_D6 LCDC_D6/LCD_D6 v v v v
B5_D5 LCDC_D5/LCD_D5 v v v v
B4_D4 LCDC_D4/LCD_D4 v v v v
B3_D3 LCDC_D3/LCD_D3 v v v v
B2_D2 LCDC_D2/LCD_D2 v v v v
B1_D1 LCDC_D1/LCD_D1 v v v v
BO_DO LCDC_DO/LCD_DO v v v v

5.RV1103 &

Component Name Pin Name RGB3x8 (MCU)



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 v
D6 LCDC_D6 v
D5 LCDC_D5 v
D4 LCDC_D4 v
D3 LCDC_D3 v
D2 LCDC_D2 v
D1 LCDC_D1 v
DO LCDC_DO v

IRFECE

N

RGB/MCU RGB/MCU RGB/MCU

VOP (Video Output Process) 2 RK EERERAMERTT, 7 VOP 1.0 #1 VOP 2.0 FfZRIgFEEX

BIENZEATHFAAR, FHONBRI AT
{Rockchip_Developer_Guide_DRM_Display_Driver_CN) , ZGIEESBIXIA VOP 1.0 #1 VOP 2.0

2849 RGB/MCU #MRIE/~EEE, VOP =M DDR FiENEHGEUEF O, BiXEIEREEO RGB/MCU


af://n1087
af://n1088

L, #EOERNSEEGEIEZRAGSINEIEER, REERIIFRELER.
Panel &

RGB panel Ixza]LAZ#% drivers/gpu/drm/panel/panel-simple.c RIS, TEDEEEY panel 35
RECE:

/ {
panel: panel {
compatible = "simple-panel";
bus-format = <MEDIA_BUS_FMT_RGB888_1X24>;
backTlight = <&backTlight>;
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>;
fx070_dhmllboe_timing: timing0 {
clock-frequency = <50000000>;
hactive = <1024>;
vactive = <600>;
hback-porch = <140>;
hfront-porch = <160>;
vback-porch = <20>;
vfront-porch = <20>;
hsync-len = <20>;
vsync-len = <2>;
hsync-active = <0>;
vsync-active = <0>;
de-active = <0>;
pixelclk-active = <0>;
};
};
port {
panel_in_rgb: endpoint {
remote-endpoint = <&rgb_out_panel>;
55
};
};
3

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

e

e bus-format BIERIERIRSZIEA display mode F2&, BHEBILUEIY panel datasheet 5||IENX
WEAK panel I¥zf IC NEBMENSHFEETIME. DTS FECERIRTEXIFN kernel 324
include/uapi/linux/media-bus-format.h, SEAERZIIXTRIFERNT :

Cycles Per

Nival

Display Mode Bus Format
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FIRCI

Cycles Per

Réspday Made) REDFREAL FMT_RGBSSS_1x24 pikel
RGB666 (18bit) MEDIA_BUS_FMT_RGB666_1X18 1
RGB666_CPADHI

, MEDIA_BUS_FMT_RGB666_1X24_CPADHI 1
(18bit)
RGB565 (16bit) MEDIA_BUS_FMT_RGB565_1X16 1
RGB565_CPADHI

MEDIA_BUS_FMT_RGB565_1X24_CPADHI 1

(16bit)

RGB3x8 (8bit) MEDIA_BUS_FMT_RGB888_3X8 .
MEDIA_BUS_FMT_RGB888_3X8

) MEDIA_BUS_FMT_RGB888_DUMMY_4X8
RGB4x8(8bit) 4
MEDIA_BUS_FMT_BGR888_DUMMY_4X8

e backlight TR pwms ELEZERIBEFULAOERBREN, EEREGIISERFRSES
FEESAS, #E0 pwm #EHREETRY (Rockchip_Developer_Guide_Linux_PWM_CN) ,

e enable-gpios/reset-gpios 1 enable-delay-ms/reset-delay-ms/prepare-delay-ms/unprepare-
delay-ms/disable-delay-ms EEBEERYE panel datasheetdh - FEEFISRIAIATFER, LR
PREE(HER RRAVIR T SRIERL,

o (Hi%) enable 5INEERTFIRMHEBAIERE, gpio EEEEURTHEBIRAEMAKZIT.
o (Aifk) reset SIMEHEFIRSEZS|H, FE datasheet iR SAINRERIS,
gpio FLERUR T EMBIRAIEIRIRIT.
o (AJ#E) enable-delay-ms/reset-delay-ms/prepare-delay-ms/unprepare-delay-
ms/disable-delay-ms #R#& datasheet B9 power/reset/signal Bl FEKALE.
e display-timings BfF T mFR datasheet RIRHFEFEE, AP BAILURERRRINAFRRERS
R ETEHEXERGE, B panel TIRBECEXIMNAY 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 [H5rizontal Blank Time tHB 300 | 320 | 340 | tCLK
Vertical total Time Vv 625 635 645 tH
Vertical effective Time tVA 600 tH
Vertical Blank Time tVB 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

[EHY DRM 1228337 display_timing &EtafA R A ERIHEIR AT LATES {4
include/video/display_timing.h 3, W0TF=:

* Single "mode" entry. This describes one set of signal timings a display can
* have in one setting. This struct can Tater be converted to struct videomode
* (see include/video/videomode.h). As each timing_entry can be defined as a

* range, one struct display_timing may become multiple struct videomodes.



* Example: hsync active high, vsync active Tow

Active Video

* Video XXXXXKXXXXXXKXXXXXXXXX
|<- sync ->|<- back ->|<----- active ----- >|<- front ->|<- sync..
| |  porch | |  porch |
Hsync _| | |
vsync | | |

7':/

st

e

ruct 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 */

3+F RGB/MCU #[, display-timings 5T clock-frequency BHESRE VOP HitHAIMIER,
HEPFERT drm 1EZERIRTFEBME htotal #1 vtotal, IAEENERS AR, #I

include/drm/drm_modes.h,

IZRATENETLAS# drivers/gpu/drm/drm_modes.c #1 drm_mode_vrefresh() EREXHISCIN,
RIER fr WitEALA:
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.

Active Front sync Back
Region Porch Porch



/1777777777777777777771
/177777777777777777777 |
* LITIT77777777777777777  evvvoniiiinonn,

S [hv]display ----- >
Froommcososo [hv]lsync_start ------------ >
Fromcooscrosreosneosos [hvlsync_end ----------------————- >
S e W] TSR seecccoscooscoocscosccosoooos
>~.‘:
7':/
/-.': *

* 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 0;
num = mode->clock;
den = mode->htotal * mode->vtotal;
if (mode->flags & DRM_MODE_FLAG_INTERLACE)
num *= 2;
if (mode—>f'|ags & DRM_MODE_FLAG_DBLSCAN)
den *= 2;
if (mode->vscan > 1)
den *= mode->vscan;
return DIV_ROUND_CLOSEST_ULL(mul_u32_u32(hum, 1000), den);
}

EXPORT_SYMBOL (drm_mode_vrefresh);

RGB %[

rgb IKENRI RIS drivers/gpu/drm/rockchip/rockchip_rgb.c, £% dts BT :

&rgb {
status = "okay";
pinctr1-0 = <&rgb666_pins>;

ports {
port@l {
reg = <1>;
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rgb_out_panel: endpoint {
remote-endpoint = <&panel_in_rgb>;
i
bE
If;
it

//voP 1.0
&rgb_in_vop {
status = "okay";

e

//VOoP 2.0
&rgb_in_vp0 {
status = "okay";

e

e XJF VOP 1.0 1 VOP 2.0 MR, RGB EOMBXTRIEERAAR, SEkE:

o VOP 1.0: arch/arm/boot/dts/rv1106-evb-ext-rgb-v10.dtsi,
o VOP 2.0: BJLAE&* arch/arm64/boot/dts/rockchip/rk3562-evb1-Ip4x-v10-rgh-FX070-
DHM11BOE-A.dts,
e pinctrl FEEEEMRIESCIRAEMAEERAE, STLUE rkxxx-pinctrl.dtsi/rvxxxx-pinctrl.dtsi 34
KRBT RAYE X

MCU 0

mcu #ZO K mcu panel IXENRTLAEE drivers/gpu/drm/rockchip/rockchip_rgb.c, dts Be&5S rgb #%
AEAHER, FHMEEM LR mcu =VAITRER] timing, SEEEWT:

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

* rgb3x8_pins_m0/rgb3x8_pins_ml for RGB3x8(8bit)
* rgh565_pins for RGB565(16bit)

7‘:/
pinctr1-0 = <&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_1X16>;
backlight = <&backlight>;
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>;
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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 RGB3x8(8bit)
* 55 for RGB565(16bit)
*/
01 00 01 a0 /*
* frame rate control:
< 70 (45hz) for RGB3x8(8bit)
* a0 (60hz) for RGB565(16bit)
*/
01 00 01 02 /%
* display function control:
* 32 for RGB
* 02 for mMCU
*/
00 78 01 11
00 32 01 29
00 00 01 2c
1;

panel-exit-sequence = [
//type delay num vall val2 val3
00 Oa 01 28
00 78 01 10
15

display-timings {
native-mode = <&kd050fwfba002_timing>;

kd050fwfba002_timing: timing0 {

/%
* 7840125 for frame rate 45Hz
* 10453500 for frame rate 60Hz
*/

clock-frequency = <10453500>;
hactive = <320>;

vactive = <480>;

hback-porch = <10>;

hfront-porch = <5>;

vback-porch = <10>;

vfront-porch = <5>;

hsync-len = <10>;

vsync-len = <10>;

hsync-active = <0>;

vsync-active = <0>;

de-active = <0>;

pixelclk-active = <1>;



panel_in_rgb: endpoint {
remote-endpoint = <&rgb_out_panels>;

13

ports {
rgb_out: port@l {
reg = <1>;
#address-cells = <1>;
#size-cells = <0>;

rgb_out_panel: endpoint@0 {
reg = <0>;
remote-endpoint = <&panel_in_rgb>;

18

//VoP 1.0
&rgb_in_vop {
status = "okay";

e

&vop {
status = "okay";

* pefault 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 O

* To increase the frame rate, reduce all parameters because
* the max dclk rate of mcu is 150M in rv1103/rv1106.
*/
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
i

//VOP 2.0



&rgb_in_vp0 {

status = "okay";
3
&vp0 {
status = "okay";
/%
* pefault 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 O
* 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 O
15
};

X33 VOP 1.0 #1 VOP 2.0 P28y, MCU EZOBEXTRINEERMAR, S%hE:

o VOP 1.0: arch/arm/boot/dts/rv1106-evb-ext-mcu-v10.dtsi,
o VOP 2.0: BJLAE&* arch/arm64/boot/dts/rockchip/rk3562-evb1-Ip4x-v10-mcu-
k350c4516t.dts,
IXENhARYE rgb TR TEY rockchip,data-sync-bypass EHERYIE mcu 1 rgb FIFMECERR,
TImZEMHEIAS rgb #200, FREFNMES mcu 0.

£ kernel-5.10 RLAEARRA, mcu EOIIMNAY panel ECEHEZFRIE rgb Tir ~, kernel-4.19 &
ERRANNZ, MWERIMIZASH SIS simple-panel IREI#IMAK. &% simple-panel IRzHRXT
MHY panel THEFEER rgb TR FTEETE:

o MR panel TIapA A mcu-panel, IEEIFIRIEILLIIRBIFHAENT mcu panel 244,
o compatible BH4AILIMIBR, LHREE.
mcu panel BEZEBEIVIRHFRTIKGIRX display mode/pixel format/frame rate FEE
(BARE panel 3Kz ICHAE) [ LARIBIIXWIMRCFSISEIR panel XHEFIEGFHA low-power
W&, 185 panel-init-sequence #] panel-exit-sequence [BHASEE ST :

o FFHHRIRM, BEFEMN ¢ DY DTS &,
o FHIEHTMERAKXA: 1853 emd/data, FEIRRTE (ms) . EUEKE (byte) . #
=

o MRMEEBEBERFIMBMMEHRT, FER (Panel FLE) FitEHAINERERIN,
TEEIIRE) 1IC FAFR95EA:



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

Bih FRMCTR1 (Frame Rate Control (In Normal Mode/Full colors))
D/CX | RDX | WRX D [23:8] D7 D6 D5 D4 D3 D2 D1 Do HEX
Command [i] 1 t p o4 1 0 1 1 0 0 0 1 Bih
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
. - 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

0|0 |1 0 33 32.17 30.89

0 0 1 1 3 34.18 32.82

o|1T]lo]o 29 36.46 35.01

o |1 ]o 1 27 39.06 37.51

0 1 1 0 25 42.07 40.40

o | 1 |1 1 23 45.57 43.76

11000 21 49.71 47.74

1 0 0 1 19 54.69 52.52

110 ] 0 17 60.76 58.35

1 0 1 1 15 68.36 65.65

1 1 0 0 13 78.13 75.03

1 1 0 1 1 91.15 87.53

e mcu-timing FATELE MCU ZOEHIES CSN/WEN/REN ISR, SEMDBIRIN FEH&EXE
RIRdIEl AR FE RS XIBNEAREREERG) dts BEEXIM panel #8289 datasheet, TEIE
NB mcu-timing B4R display-timings 5 clock-frequency BI4RIEC B .

o g3 ptotal 3 mcu-timing B mcu-pix-total K&, ZEZFRBIH] panel datasheet FREESK
MCU_PIX_TOTAL X[EIRHEIANTF tmin:

(panel datasheet # t,, = 40 YK=Y ic datasheet t,, = 30, ENHEFHIERAE)

tmin = Toaw + Tasr + Twe + Teaw = 40(ns)
Xt F~fF panel, ERTSZHE MEDIA_BUS_FMT_RGB888_3X8 ]
MEDIA_BUS_FMT_RGB565_1X16 F#h mode, Cycles Per Pixel {E (85— pixel &R
IR n 4 cycle KRix, #FW_(Panel BLE) BF5) R cpp, WEJLATEHRE MRV
iﬁ¢ﬁ$LBE (ﬁ%ﬂiﬁyﬂ frs-max ﬂ] frp.max) :
1 % 1000000000
fr<
htotal x ptotal X cpp X tyin

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

vtotal = vactive 4+ vback — porch + vfront — porch + vsync — len = 505
1 % 1000000000

s—maz ~ 47. H
Ir 345 % 505 < 3 x 0 7-83(H2)
1 % 1000000000
o ~ 143.49(H
ro-mar < 3 E0n X T x 40 3-49(Hz)

i, &7 rgh3x8 #RICAIMER frg = 45(Hz), FHT rgb1x16 LRI fr, = 60(Hz),
(FTXZENTE s T serial 8817, p Fix parallel 747, TBEZR)
R E SR display-timings Eg&H clock-frequency BHEIE:
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 BNFEE mcu ZEOW dok #BERAERS, ¥
drivers/gpu/drm/rockchip/rockchip_rgb.c 3X&19A9 mcu_max_dclk_rate EtE, BEA
150000000 Hz, IKzh=HERMATIEEDZEEIFE rockchip_rgb_encoder_mode_valid() B4,



HRIE dclkmay FOFNAURYIFECERIMER (IRAKE fr, [EBHEJ 60Hz) , AILIEH ptotal

GSEPNCE
delkpma
tot lmaw - 7 _ 1
prota = cpp % clock
150000000
totaly ey < —————— — 1~ 5.38
PrOts—mas = 37 7840125
150000000

ptotaly,_maz 1~ 13.35

1 x 10453500

SERRAY ptotal BYFAEEXIVE ptotal =5, FIYHEIFERIHE mcu-timing fEMEE
=N

o R, TRERE datasheet FFEERIIHHEHAISERMEIERSEE,

MCU ##ZMRYSERR dclk FHAR display-timings BL& S clock-frequency BIERYE, E&F0
mcu-timing & mcu-pix-total BZ&#F0 Cycles Per Pixel {EBX:

dclk = clock x cpp x (ptotal + 1)
dclk, = 7840125 x 3 x 6 = 141122250
dclk, = 10453500 x 1 x 6 = 62721000
FiR delk E5RET dclkmax, ERBLATEE MCU_PIX_TOTAL XBJSCRRATE):
(ptotal + 1) x 1000000000

t, = FETS ~ 42.52(ns)
(ptotal + 1) x 1000000000
t, = ~ 95.
» delk, 95.66(ns)
iR MCU_PIX_TOTAL X|EJAd(8] t 19T 40 ns BYEK,

itz

1. #A rgb/mcu O pin IRVEEHER, FELISEMFE pin ARG S NIBESBAR,
BiRE EX (FEEE) 515,
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LCDC CLE C RI00Z OR 1 2 RO402 5%

AVavae £Lebe CLK 5

LCDC DEN C RI003 OR 1 2 RO402 5% Py _
TCDC HSINC C R9004 OR 1 w 2 R040Z 5% y ‘ggg—ggﬁr.c .
TCOC VSYNC C RI005 0B 1, A a 2 RO40Z 5% z:c:ac"i'snzc -
LCDE DO € R9006 0B 1 2 RO40DZ 5% Py
LCOC DI C R9007 OR 1 g\\": 2 RO40Z 5% ) ‘Ejg—g[f 2
TCOC DZ C RO008 0K 1 7\ 2 R0402 5% oo s
LCOC D3 C R9009 O0R 1 .Y, 2 RO402 5% oo ps =
ICOC D4 C R90T0 OR 1 .Y\, 2 RO402 5% oo b1 s
LCOC b5 © RO0IT OR 1 ,VAYA 2 RO40Z 5% J2LeDe DS 5
LCOC D6 C R90I1Z OR 1 ,V.v. 2 R040Z 5% e pe =
ICOC D7 C R9013 OR 1 7., 2 R040Z 5% e T s

N —_
LCDC DB C RI014 OR 1 2 RD402 5% e
LCOC D9 C R9015 OR 1 m 2 RD40Z 5% o ‘Ejg—gg 2
LCOC D10 C R9016 OR 1 .Y, 2 RO402 5% e bio 5
LCOC DIL_C R9017 0R 1 . “.\YA 2 R040Z 5% JoLCDC DIl 5
LCOC D12 C R9018 OR 1 ,“.¥. 2 R040Z 5% P
TCOC D13 C R9019 OR 1 7\ 2 R0402 5¢ e bl s
LCOC D14 C R9070 02 1 .Y, 2 RO4D2 5% PO s
ICOC D15 © R90ZT OR 1 .Y,V 2 RO402 5% rencTpls s

N —_
LCDC D16 C R302Z OR 1 2 RO402 5% P _
LCOC D17 C E9023 O0R 1 m 2 R0D40Z 5% 5y -
LCOC D18 C 9074 08 1 v\, 2 R040Z 5% S5 -
TCOC D10 C R9025 0B 1 Y\ 2 R040Z 5% ) -
LCOC D20 C R9076 OR 1 ... 2 RO402 5% P -
TCOC D21 C R9027 OR 1 .Y\, 2 R0402 5% ) -
ICOC D22 C RI028 0B 1 .\ a 2 R040Z 5% ) -
LCOC D23 C R90Z9 OR 1 .. 2 RO402 5% P -

t

2. tR#E panel datasheet IEFRECE enable/reset $245 [IMRIEF EEBRT R, LAREYCRRRERIRT pwm
BE., &4 mcu R, AEERSIEHNTREES.

VQCON RESET C R3030 OR 1 2 RO402 5%

5
VOCON EWREN C E9031 OR 1 w 2 _RO402 5% 20 PHREN 5
VOCON LEDEWM C RI03Z 0B 1 AYA7s 2 R0402 5% L BWM 5

3. ESNEASNERT, EBEMIAT enable/reset #2243 |MER NIEMIERTE, E3LFRUEN
JEFRERE, MEIAT iomux REIEMRBCE S GPIO,

= Il a) R
RGB/MCU BalEREIRERE LB IR ESFEE R RIS

%: TLSSREIET dolk RIshiRkiE, XIM display-timings T#J pixelclk-active B4, BTLAKES dclk 5
data SSHIERIENAL

display-timings {
native-mode = <&fx070_dhmllboe_timing>;

fx070_dhmllboe_timing: timing0 {
clock-frequency = <50000000>;
hactive = <1024>;
vactive = <600>;
hback-porch = <140>;
hfront-porch = <160>;
vback-porch = <20>;
vfront-porch = <20>;
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hsync-Ten

<20>;

vsync-len = <2>;

hsync-active = <0>;

vsync-active = <0>;

de-active = <0>;

pixelclk-active = <0>; // 1 &%, 0 AEE:
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