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1. ERHEE=

1.1 RGB [0

RGB ##OW4%#5 4 DPI (Display Pixel Interface) 1%, RGB #FORFRIFHIESE Vsync. Hsync.
Den (Enable) # DCLK (Dotclk) FIAN5IR, HRIBED A XBIREEILLS A DE mode Fl SYNC mode,
Rockchip & RGB #ZO ML F ] LU ENRERE.

< 1 frame )

s A ORERARE

.

(AT HH ‘ ‘ ‘ ‘ ‘ ‘ ‘
DOTCLK ‘ ‘ HH”N“ ||||I|n il !
ENABLE | g L
DB(23:0] | " ”I“" ”l”" [H

H_Low==3D0TCLKs

HSYNC 4 i
1H

wros ULV AN

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] #BEREEMINHA Den 55 RE, KEFNEIEEN, RZ2THo

1.1.2 SYNC Mode
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Hsync
t > >

HBP

HAdr

VAdr

VFP

DB[23:0] ¥ Vsync M Hsync (55 3KEL, 2R EENEFRESIE.

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
to display

VFP -- Vertical interval when no valid display
data is transferred from host to display

k4

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

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

I'

MCU #OW#FF A DBI #8080 3, =#F TX f RX imAIXNENES, B RS (CSX) . CSN
(D/CX) . WEN (WRX) # REN (RDX) WMEIFES, RK FENZHF MCU #0089 TX ThEE,

1.2.1 TX B4

| CcsX

| RESX

| DICX

| WRX

| AN N

| RDX

DB [23:0]
(MCU to LCD)

<

Command

>—<

QEEEEJ

DB [23:0]
(LCD to MCU)

Hi-Z

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

CSX. D/CX 1 WRX 5|BME&RAIE, 7£ DB[23:0] HUEHE XM HAE WRX 552 LhRBHI S,

2. RK FAaZIFER
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SOC E£& BEZIFRGB BEXZIFMCU  Output Mode ZHF

RK1808 Y Y RGB666/RGB565

RK312X/PX3SE Y N RGB888/RGB666/RGB565

RK3288 Y Y RGB888/RGB666/RGB565/RGB3x8
RK3308B/RK3308BS Y Y RGB888/RGB666/RGB565/RGB3x8
RK3326/PX30 Y Y RGB888/RGB666/RGB565

RK3562 Y Y RGB888/RGB666/RGB565/RGB3x8
RK3568 Y N RGB888/RGB666/RGB565

RV1103 Y Y RGB3x8

RV1106 Y Y RGB666/RGB565/RGB3x8
RVI1109/RV1126 Y Y RGB888/RGB666/RGB565/RGB3x8

3. BEEE

1. RK3562 &
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Component

Name
DCLK
VSYNC
HSYNC
DEN
R7_D23
R6_D22
R5_D21
R4 D20
R3_D19
R2 D18
R1_D17
RO D16
G7_DI15
G6_D14
G5_D13
G4_D12
G3_Dll
G2_D10
G1_D9
GO0_D8
B7_D7
B6_D6
B5_D5
B4 D4
B3_D3
B2 D2
B1 D1

B0O_DO

2. RK3568 &

Pin Name

VO _LCDC_CLK

VO _LCDC_VSYNC

VO_LCDC_HSYNC

VO _LCDC_DEN
VO LCDC D23
VO _LCDC D22
VO _LCDC D21
VO_LCDC D20
VO _LCDC D19
VO LCDC DI
VO LCDC D17
VO _LCDC D16
VO_LCDC DI5
VO _LCDC D14
VO _LCDC DI3
VO LCDC DI2
VO _LCDC DIl
VO _LCDC D10
VO _LCDC_D9
VO _LCDC_D8
VO_LCDC D7
VO _LCDC D6
VO _LCDC D5
VO _LCDC D4
VO _LCDC D3
VO _LCDC_D2
VO_LCDC DI

VO_LCDC_DO

RGBS888
(MCU)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

\/

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

RGB666
MCU)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

\/

2. 2 2 =2

RGBS565
(MCU)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

\/

2. 2 2 2

RGB3x8
(MCU)

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

DEN(RDN)

N (D7_ml)

\ (D6_ml)

v (D5_ml)

\ (D4 _ml)

v (D3_ml)

X

\ (D2_ml)
\(D1_ml)
v (DO_ml)
\ (D7_m0)
\ (D6_m0)
\ (D5_m0)
 (D4_m0)
v (D3_m0)
vV (D2_m0)
\ (D1_m0)
\ (DO_m0)

X



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 F&



Component
Name

DCLK
VSYNC
HSYNC
DEN

R7_D23
R6_D22
RS D21
R4_D20
R3_DI9
R2 DI8
RI_DI7
RO_DI16
G7.DI15
G6_D14
G5_DI3
G4_DI2
G3_DI1
G2_DI0
G1_D9
GO_D8
B7_D7
B6_D6
B5_DS

B4_D4
B3_D3

B2_D2
BI_DI

B0_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_DIS/LCD_DI18
LCDC_DI7/LCD_D17
LCDC_DI6/LCD_DI16
LCDC_DI1S/LCD_D15
LCDC_DI4/LCD_D14
LCDC_DI3/LCD_DI13
LCDC_DI2/LCD_DI12
LCDC_DI1/LCD_DI1
LCDC_D10/LCD_D10

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

LCDC_DO0/LCD_DO

4. RK1808/RV1106 &

RGBS88
(MCU)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

N

v

RGB666
(MCU)

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

DEN(RDN)

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)
V
\/

RGB565
(MCU)

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

DEN(RDN)

2 2 2 2 X

2

2 2 2 2 2 2 2 2 2

RGB565_CPADHI
(MCU)

DCLK(RS)

VSYNC(CSN)

HSYNC(WRN)
DEN(RDN)

N

v

RGB3x8
(MCU)

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

DEN(RDN)

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_DI17/LCD_D17 V x x x
R4 DI6 LCDC_D16/LCD_D16 3 x x x
R3 DI5 LCDC DI5/LCD D15 \l v N x
R2 DI4 LCDC_DI14/LCD_D14 \/ \/ V x
R1_DI3 LCDC_DI3/LCD_D13 \ y 3 x
RO_DI2 LCDC_D12/LCD_DI2 w/ \/ V x
G5_DI1 LCDC_DI11/LCD_D11 V V N x
G4_D10 LCDC_D10/LCD_D10 \ \ 3 x
G3_D9 LCDC_DY/LCD_D9 \ \ x/ x
G2_D8 LCDC_DS$/LCD_D8 \ \ 3 x
Gl D7 LCDC_D7/LCD_D7 x/ R N y
GO_D6 LCDC_D6/LCD_D6 \I R N y
B5 D5 LCDC_D5/LCD_D5 \I R N J
B4_D4 LCDC_D4/LCD_D4 \ \ 3 V
B3 D3 LCDC_D3/LCD_D3 V R N J
B2 D2 LCDC_D2/LCD_D2 V v V y
B1 DI LCDC_DI/LCD DI V R V V
BO_D0 LCDC_DO/LCD_DO V R V N
5.RV1103 FH
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 V

D4 LCDC_ D4 V

D3 LCDC D3 \

D2 LCDC_D2 \

DI LCDC D1 V

DO LCDC_DO \/



4. PFECE

4.1 BRIEg

RGB/MCU RGB/MCU RGB/MCU

VOP (Video Output Process) 2 RK SFEMERAIBEIT, 7F7E VOP 1.0 #1 VOP 2.0 MM EEXFIZ2
X% ENZFHARRE, FHNNBE AL RS

{Rockchip Developer Guide DRM_Display Driver CN) » AHGHEES?HIITME VOP 1.0 F1 VOP 2.0 2244
RGB/MCU #OMERBEE, VOP =M DDR HIRENEIGHEHAIE, BiXEEREO RGB/MCU L,
BEORRNSEEGHIBRIE AT S IMYNEER, REFRIRRELET.

4.2 Panel fitE

RGB panel JXEIA]LABZE drivers/gpu/drm/panel/panel-simple.c FAYSSIY, TEANEHEA panel T HECE :

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://n989
af://n990
af://n993

£fx070 dhmllboe timing: timingO {
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>;
i

port {
panel in rgb: endpoint {

remote-endpoint = <&rgb out panel>;

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

i

o bus-format B HAREFRIHZ FFHY display mode BCE , 1B A LAEIT panel datasheet 5| BITE X i BE Rz
panel J¥z) IC WERERZIFEETAE. DTS FEENEGENIFN kernel X1
include/uapi/linux/media-bus-format.h, SEEHEZNXIN KRN T :

Display Mode Bus Format Cycles Per Pixel

RGBS888 (24bit) MEDIA BUS FMT RGBS888 1X24 1
RGB666 (18bit) MEDIA BUS FMT RGB666 1X18 1
RGB666_CPADHI (18bit) MEDIA BUS FMT RGB666 1X24 CPADHI 1
RGB565 (16bit) MEDIA_BUS_FMT RGB565 1X16 1
RGB565 CPADHI (16bit) MEDIA BUS FMT RGB565 1X24 CPADHI 1

RGB3x8 (8bit) MEDIA BUS FMT RGB888 3X8 3

e backlight 77 =B pwms FCE B ERIBEMLIRNERFE BN, TETEGIEERRELES
EaE, JEN pwm BIREBZE R (Rockchip Developer Guide Linux PWM_CN) o

e enable-gpios/reset-gpios # enable-delay-ms/reset-delay-ms/prepare-delay-ms/unprepare-delay-ms/disable-
delay-ms BB FHEIRHE panel datasheet? E FEME MM FER, UKSEFREHBERAYIZITRE
o

o (AJik) enable 5|FIE BT RIRMERNGELE, gpio EEERURATHEBBEHNARIZIT,
o (AJiE) reset 5IEBERIHRSERESIH, FHE datasheet PRI R EMTHEERIFMF, gpio AT
BIURTE M BRNEKLIT,



o

& datasheet BY power/reset/signal BY B REZE
e display-timings Y T3 R %% datasheet RIRHEIEFECE, AR MO LURIERANNAEKREEEDN
L TEREXEIRNGIAE, TEARMG panel T3 mRECEXTREY panel datasheet :

(AT3E) enable-delay-ms/reset-delay-ms/prepare-delay-ms/unprepare-delay-ms/disable-delay-ms &

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 _ THorizontal effective Time tHA 1024 tCLK

MODE [Horizontal Blank Time tHB 300 | 320 | 340 | tCLK
Vertical total Time Vv 625 635 645 tH
Vertical effective Time VA 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 Tvip 2 12 22 th
Vertical Valid Tvd 600 th

BB DRM HEZESYTF display timing LA R H T 2R ] LUTEX M include/video/display _timing.h
RIE, SRR

/*
*
*
*

*

*

*

*/

Single

"mode" entry.

have in one setting.

This describes one set of signal timings a display can

This struct can later be converted to struct videomode

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

range,

Example:

Video

|<- sync ->|<- back ->|<

HSync

vSync

one struct display timing may become multiple struct videomodes.

hsync active high,

Active Video

vsync active low

XXX XXX X XXX XXX XXXXXKXXXX

| porch

sync. .

struct display timing {

struct

struct
struct
struct

struct

struct
struct
struct

struct

enum display flags flags;

timing entry

timing entry
timing entry
timing entry

timing entry

timing entry
timing entry
timing entry

timing entry

————— active ----->|<- front ->|<-
\ | porch \
pixelclock;
hactive; /* hor. active video */
hfront porch; /* hor. front porch */
hback porch; /* hor. back porch */
hsync len; /* hor. sync len */
vactive; /* ver. active video */
vfront porch; /* ver. front porch */
vback porch; /* ver. back porch */
vsync_len; /* ver. sync len */

/* display flags */



4.3 RGB 0O

rgb IREHXT N S drivers/gpu/drm/rockchip/rockchip rgb.c, &% dts ELEW T :
g gp p p_rg

&rgb {
status = "okay";

pinctrl-0 = <&rgb666 pins>;
ports {
port@l {

reg = <1>;

rgb _out panel: endpoint {

remote-endpoint = <&panel in rgb>;
bi
bi
}i
bi
//VOP 1.0
&rgb_in vop {
status = "okay";
bi
//VOP 2.0
&rgb_in vpO {
status = "okay";

i

o XF VOP 1.0 1 VOP 2.0 B#ZEH, RGB #EOMXTRNERERHAE, SERE:
o VOP 1.0: arch/arm/boot/dts/rv1106-evb-ext-rgb-v10.dtsio

o VOP2.0: AJLAEE arch/arm64/boot/dts/rockchip/tk3562-evb1-lp4x-v10-rgb-FX070-DHM11BOE-

A.dtso
o pinctrl EEE R ERIBLIFAVEHEIZME, B LATE rkxxxx-pinctrl.dtsi/rvxxxx-pinctrl.dtsi X E]
B XS N Y TE Mo
4.4 MCU ¥0

mcu O meu panel IRENBILAEE drivers/gpu/drm/rockchip/rockchip rgb.c, dts BtE S reb EOEZH

@, FINEEM LR meu WLRIAREM timing, SEEREWNT!

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

pinctrl-0 = <&rgb565 pins>;

mcu_panel: mcu-panel {
bus-format = <MEDIA BUS FMT RGB565 1X16>;
backlight = <&backlight>;
enable-gpios = <&gpiol RK PA3 GPIO ACTIVE LOW>;

enable-delay-ms = <20>;
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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>;

width-mm = <217>;

height-mm = <136>;

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

00 00 01 €O

01 00 01 00

01 00 01 07

00 78 01 11

00 32 01 29

00 00 01 2c
1

panel-exit-sequence = [
//type delay num vall val2 val3
00 0a 01 28
00 78 01 10
1

display-timings {
native-mode = <&kd050fwfbal002 timing>;

kd050fwfba002 timing: timing0 {

clock-frequency = <20000000>;
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 panel>;
b

i

ports {
rgb_out: port@l ({
reg = <1>;

#address-cells = <1>;



#size-cells = <0>;

rgb _out panel: endpoint@O {
reg = <0>;

remote-endpoint = <&panel in rgb>;

//VOP 1.0
&rgb _in vop {

status = "okay";
bi
&vop |

status = "okay";

mcu-timing {
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
i

//VOP 2.0
&rgb_in vpO {

status = "okay";
i

&vp0 |
mcu-timing {
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

i

o ¥F VOP 1.0 #1 VOP 2.0 FH#ZEHy, MCU EOMBXTRMNEEBFIAE, SE6E:

o VOP 1.0: arch/arm/boot/dts/rv1106-evb-ext-mcu-v10.dtsio
o VOP2.0: BJLIEZE arch/arm64/boot/dts/rockchip/rk3562-evb1-lp4x-v10-mcu-k350c4516t.dtso
o IREHFZIRIE reb 1952 THY rockchip,data-sync-bypass B R LR mcu 0 rgb AFEOIRT, RMNiZ
BMHRRIAS reb 320, FRERMINIEE] meu O,
o 1F kernel-5.10 Sz LA EBIARZA, mcu 3EOXTREY panel BEEEHETFINTE rgb TIm T, kernel-4.19 REFR
A A%, WIEAIRIZAIT =B simple-panel IRENFTIA . E4F simple-panel IXTHITRZAY panel
TRBEE e TRTHFEEIR:



o AR panel TR & A mcu-panel, IREIFIRIBILLZIRFHARMT mcu panel B,
o compatible BRI LURIER, THEE,
o mcu panel BEEEZBIVIBIUFFIFRIE display mode/pixel format/frame rate FEE (E{FH
panel BUIREN IC HBRE) , ARIBEE EHIBILEFIRIAMR panel KIATHN low-power N EF, X%
panel-init-sequence 1 panel-exit-sequence B MHAFE R T :

o FHIHREI R, BETEM c XHERN DTS IKE.
o FIBITMAERFERKARA: #ELEE cmd/data. TEREFE] (ms) « #IEKE (byte) . #iE,
o MRPEEBELEFTTRUMEHRTT, TEEKAFIIRE) IC FAHFEIREA:

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 De D5 D4 D3 D2 D1 Do HEX
Command 0 1 ) XX 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 XK 0 | 0 | 0 | RTNA [4:0] 11h
F (Hz) 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 1 35 30.38 29.17

0 0 1 0 33 3217 30.89

o | o0 1 1 31 34.18 32.82

o |1 0 0 29 36.46 35.01

o |1 0 1 27 39.06 37.51

0|1 1 0 25 42.07 40.40

0o |1 1 1 23 45.57 43.76

1/0 oo 21 49.71 47.74

1 0 0 1 19 54.69 52.52

1 0 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

1 1 0 1 1 91.15 87.53

1% clock /9 display-timings T3 /= T clock-frequency B4 {E, ptotal I mcu-timing T3 5= T mcu-pix-
total B9{E, [E)BY htotal F vtotal ATLARIBU T ARITE:

htotal = hactive + hback-porch + hfront-porch + hsync-len
vtotal = vactive + vback-porch + vfront-porch + vsync-len
£k, MW MCU FME rate ItEAXH:

rate = clock / htotal / vtotal / ptotal

» mcu-timing FEE MCU EOEHI{ES CSN/WEN/REN B, SEMES I FTEHEXEH
BYial, [EIAY, display-timings Tis F clock-frequency B ENALEE ERIBEXLRNFE S EHE,
TESRAEKNITESE:
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o mcu-timing PEEHEERINRITFEIN, IRIE panel datasheet FIBTFFERIEX display-timings
FEE A clock-frequency BERIEBRIR], TEINRf) datasheet FHIBTFER:
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Signal Symbol Parameter Min | Max | Unit Description
Tas Address setup time 0 ns
DiCx AST - P : i
Tanr Address hold time (Write/Read) 10 ns
Terw Chip select "H” pulse width 0 ns
Tes Chip select setup time (Wnte) 15 ns
_ Tacs Chip select setup time (Read D) 45 ns
Tacsew | Chip select setup time (Read FM) [ 355 ns
Tesr Chip select wait time (Wnte/Read) 10 ns
Tesw Chip select hold time 10 ns
Twe Write cycle 66 ns
WRX Twms Control pulse “H” duration 15 ns
Twre Control pulse “L" duration 15 ns
Tae Read cycle (ID) 160 ns
RDX {ID) Trow Control pulse "H" duration (1D 90 ns When read |D data
Trov Control pulse "L" duration (1D) 45 ns
Trcra Read cycle (FM) 450 ns
RDX - When read from
Teaouem Control pulse “H" duration (FM) 90 ns
(FIM) frame memory
Trourm Control pulse “L" duration (FM) 355 ns
D[ 7:0) Topsr Data setup time 10 ns For CL=30pF




= clock-frequency =32 F bus-format BIEZM, FEEURFRE— pixel BIEIED AL cycle
ExRIE (F_(Panel FLE) FBY bus-format T/A&) , FIRITEETF Cycles Per Pixel 7 1
A&, & MEDIA_BUS_FMT_RGB88S_3X8 BiE TEEFREZITHERERMU 3.

v BRIIESIIZREACE rate 79 LAY 60 Hz, ptotal 3 mcu-timing A mcu-pix-total B9E (ERIA
79) , IREB ERRG dts BY display-timings BZE N AT LA H clock-frequency FYIEAE{E
delky, 79

htotal = hactive + hback-porch + hfront-porch + hsync-len = 345
vtotal = vactive + vback-porch + vfront-porch + vsync-len = 505

dclk,, = rate * htotal * vtotal * ptotal = 94081500(Hz)

» T = ptotal /I mcu-timing ! mcu-pix-total BB (BRIAJI 9) , panel datasheet FIEXRK
MCU_PIX_TOTAL X 8BS {EIR/NF typin:

tmin = Tcaw + Tast + Twe + Tenw = 66(ns)

BT LA clock-frequency FYER/IME delk,, (BN Hz) A:
delk,,y = ptotal * 1000000000 / t,i = 136363636(Hz)

HRYE delk, FJLAEH MCU_PIXTOTAL [X[B]BYB)7E 60 til FEVIZAR(E ¢, 79

= ptotal * 1000000000 / dclk;, = 95(ns)

gk, t, M delk, 3B LR EHBIRBIZM, W clock-frequency BIEENECE S
94081500,

5. KRS

1. #IA rgb/meu O pin KRR HER, FEEEEITTE pin WHNMSSNAIESBAAE, &
B (FEHERE) &1,


af://n1117

LCDC CLE C R9002 OR 1 , , a2 RO402 5% &ueoc_cie s
{{Lenc_cL
LCDC DEN C R9003 OR 1 2 RO0402 5% Py )
LCDC DEN
TCDC HSYNC C R9004 OR 1 ::;::: 2 RO402 5% D .
TCDC VSYNC C RI00S OR 1 A" a 2 RO40Z 5% 2’_CDCZUSYKC .
LCDC DO C RO006 OR 1 2 RO402 5% .
eI T R9007 0R 1 V.. 2 R040Z 5% ¢gLenc Lo s
LCOC D2 © R9008 OR 1 w 2 RO40Z 5% > ‘tjg—gé :
LCDC D3 C R9003 OR 1 2 R040Z 5% P> e
TCOC D4 C R3010 08 1 ... 2 0402 5% S =
TCOC D5 © RI011 0R 1 V.. 2 R0407 5% 5 ‘E.:.’E—Eg 2
LCDC D6 C R9012 OR 1 w 2 RO402 5% Siene pe s
TCOC 07 C RI013 OR 1 .. 2 R040Z 5% P
Leoc o
LCDC DB C R9014 OR 1 2 RO040Z 5% .
TCOC D3 C F3015 OR 1 w 2 R0402 5% §‘tj€—gg 2
TCDC D10 C R9016 OR 1 2 R040Z 5% SoLene Dl s
LChC D11 C RI01T OR 1 VY. 2 RO402 5% oo pil e
TCDC D12 © RI018 0R 1 Y. 2 0402 5% D> S
TCOC D13 C RI010 0K 1 Vo 2 ROIDZ 5% > “:.:.’E—Ei; :
LCOC D14 C F3020 0R 1 W 2 R040Z 5% > enc bls -
TCDC D15 C R90Z1 OR 1 .7\ n_2 RO40Z 5¢ Soonepls -
W -
LCDC D16 C R902Z OR 1 7 RO402 5% . )
T T C R9023 OR_1 w 2 R040Z 5% f;'tjg—giﬂ .
TCDC D18 C R9024 OR 1 2 R040Z 5% SencplE 2
TCOC D10 C RI025 OR 1 Vv 2 RO40Z 5% oo pla e
LCOC D20 C R9026 0B 1 W 2 R0402 5% PO
TCDC D21 C RO027 OR_1 v, 2 R040Z 5% S enc Dl -
TCDC D22 C R90ZE OR 1 .Y, 2 R0407 5% S epcpoz =
TCDC D23 C R9029 OR 1,V s 2 RO40Z 5% oo pea s

2. 1R#% panel datasheet IEHBECE enable/reset 1555 | IR M LB F, UNEFFMAZIA pwm &
B, BAmcu R, RHEEREERNGBHKET.

VOCON RESET C R3030 OR 1 2 RO40Z 5%
VOCON EWREN C R3031 OR 1 w 2 RO40Z 5% -
VOCON LEDEWM C k3032 OR 1 ANAA 2 RO40D2 5% : 5

3.HMRENXER=MIERT, FBEWIAT enable/reset ITHI5 BT N IEMRBT, EXFRUEMHIETR
HAfE, MWEIAT iomux REIEMECE N GPIO.

6. 5 I |05

6.1 RGB/MCU B R REGERE LERAEEZEEREMUIN
R

% AUEEEET dolk BERYE, BZ dclk 5 data {5 S AIAERTAEAL :

display-timings {
native-mode = <&fx070_dhmllboe_ timing>;

fx070 dhmllboe timing: timingO {
clock-frequency = <50000000>;
hactive = <1024>;


af://n1127
af://n1128

vactive = <6
hback-porch
hfront-porch
vback-porch
vifront-porch
hsync-len =
vsync-len =
hsync-active
vsync-active
de-active =

pixelclk-act

00>;

= <140>;
= <160>;
= <20>;

= <20>;
<20>;
<2>;

= <0>;

= <0>;
<0>;

ive = <0>;

// 1 B, 0 FERR
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