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1.1 REER

MULTFEEE AR sunxi 4 display2 #EZ2F & LCD #&iR:

. LCD B\t A%, BWidFR

. LCD RzhwE

. lcd0 TR TFENEIERIERE
. WA 1CD #NEk&

=W N -

1.2 EAE

N4,
[2]

* 1-1: EHEFEmYIR

RZhR A KBS
Linux-4.9 drivers/video/fbdev/sunxi/disp2/disp/lcd/*
Linux-5.4 drivers/video/fbdev/sunxi/disp2/disp/lcd/*

Linux-5.10 XAt bsp/drivers/video/sunxi/disp2/disp/lcd/*
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& 2-1: LCD #HXAIE

ANiE R4 BA

SUNXI Allwinner —%%! SoC BE#F &,

LCD Liquid Crystal Display, & & 2280

MIPI Mobile Industry Processor Interface.

DSI Display Serial Interface, ZR&HTEOD,

18080 Intel 8080LCD #x[M,

RGB XEBfE—# LCD #0, ZEAREAZIEMHILEH RGB D&,

LVDS  Low-Voltage Differential Signaling —# LCD 0, BEMEDFhHEET =
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LCD #OMXHAS:

1. XBENE, BB, UMBETARBAIUR—F, ERSHRAIUR—#, BEOBAIUR—
(=

2. ¥ MIPI-DSI 0, HE—1. RAZF 1920x1200@60 DH#E, HERSAEET
2048, BENHAREY 180MHz #ZHF

3. ¥ RGB #0O, #E 2 1 HPEXEXHH1T RGB666, BIZHITZHF RGB88S,
17 RGB EORALHF 1920x1200@60 HHE, HERSAEET 2048, GENHAR
#8id 180MHz #X#F, HEMTHIT RGB &0, £1T RGB NESSHERANTBY
800*480@60,

4. ZHE dual-link LVDS #0, &AXZHE 1920x1200@60 WX, HERSAELD
2048, BERHAEET 180MHz &%, & 4 1 single-link IVDS #0, HPRES
%+ 1366*768@60,

5. 1 18080 %M, RERS R 800%480@60,

6. LVDS #OX%FHESRE. B single link VDS #O/4700% % 25T —#8) LVDS #0O
NRELE, BRRE—ENBIELXRTXBMREE, BEES—H,

(1 3588
ESENHRTF, WLEOTUEEER, 87 MIPI-DSI $RREER L,

0 BI15
—Ndual link LVDS #[0+ 20 4, GEILURD R single link B9 LVDS #0, {Ri&5 Ivds0 F Ivdsl, 3%&FE—" single
link BYBHE B RAVEHE, s8R Ivds0,
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@LWIMIER
’ MXHEER: WE

10.

1 AINFEIRTHEZ B

. XFF linux4.9 RUTHRASHFZEEK =47 EITFHEF=M) , XIF linux5.4 L ENE

BT, BRARTSEREMREUE,

o linux /RS,

e uboot /RR3EE, 1 uboot FAERMERE, BENEETR logo.

o &% dts BBECE, BMIR@T board.dts REEBE—LLEAM LCD BESHH, XTF
linux4.9, ZEERXTNIZA& uboot £34; XFTF linux-5.4, FEEBEE

e XJF linux5.4, EEFMIMNCE uboot TR dts BLEEE,

REReEETERNNZEEEFEE, TFmenuconfig fiEiniHe
FIEESUTARMEER:

BEFi. TEZEARESEENBIFES, BE RE.

e Driver IC Fif. TEEHARF IC NFAREE, XEXBEWNZ T arSHITIFA, WA
HITRMERER, BF ZE.

FRFER. BRRE RE. BEFRIFSHRE LTHRESER.

B e, BmFEIRE, —MRIER T DSI # 18080 RFHFZEM AL RHTT
e 1.

o FRA%. HEFERA T NERXEE,

WFARINEREIZ AT, Jo 7 BRIR, BEFIRED

B 3 PHER, ERENRE, ARER—EARFEENRRDENRIREITHRIX
AN E BiRfE LA

. 1'411—1'&)?%[5735??57[)6%1 c*ﬂpanel ho Y_@%g:l:lt*’@ﬁkg%paneliarrayq:%ﬁ'imuzrﬁﬁﬂustrcut

~ led | panelE’J E?E'ﬁ'o panel. h¢'¥ﬁiastrcut lcdipaneIE’\J)?EEHo

. 182X Makefile, 7£ lcd RIKzhB R E—KB Makefile XA disp-objs A HTIE NI 7800

BRIREN,

&4 board.dts #89 1cd0, AILAEBRGB ##[, MIPI-DSI #[1, 18080 #ZOFLVDS =8
HENASMZEOBRBRE, FHSHHBEX—EEG/AE lcd0 TR T RRERE M IFMAER.

. 4%1¥ uboot, kernel, ITEIRE, =AM SDK, HFAREFAARE, 249 SDK BRIARLE

1% uboot,

Bide BIE—LEEANVEERFE, BRITAUMPEMRZE. FAQBBEBITER.
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4.2 FFXzhisRA

4.2.1 RIRohREBAE

linux 3.4 hRZAP#%:
linux3-4/drivers/video/sunxi/disp2/disp/lcd/

linux 3.10 kRZAsA#%:
linux3-10/drivers/video/sunxi/disp2/disp/lcd/

linux 4.9 WRZABH A ER:
linux-4.9/drivers/video/fbdev/sunxi/disp2/disp/lcd/

linux 5.10 k&K EH I ERE:
bsp/drivers/video/sunxi/disp2/disp/lcd/’

uboot-2014:
brandy/u-boot-2014.07/drivers/video/sunxi/disp2/disp/lcd
uboot-2018:
brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/lcd
REECE, HA CHES” 0 T509, M “tkFHFR” bl demo, BRIESEFRE R,
device/config/chips/:&HES/configs/IRFEF/

$13% linux5.4 BIfEFARY uboot RAACE

brandy/brandy-2.0/u-boot-2018/arch/arm/dts/SEE S -IRFZFR-board.dts

4.2.2 menuconfig Bt &% FH

Icd *E?&T’%Egaé\ﬁdlspgﬁﬁﬂ$§ikcp: Eﬁ%\ﬁqﬂiﬁ)\mﬁffﬁﬁi, #l,?i'make ARCH=arm menuconfigﬁi
Fmake ARCH=arm64 menuconfig(64bit &) HANREEXTFRE, HP, HIZUUTTBIRE:

BAEEERNA:

3.4 R 3.10 Rtx:

Device Drivers->Graphics support->Support for frame buffer devices->
Video Support for sunxi -> DISP Driver Support(sunxi-disp2)

IR © HiB2EREROBIRAR. RE—INF 5
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NRZE linux-4.9 REU EARANAZEZE:

Device Drivers->Graphics support->Framebuffer Devices >
Video Support for sunxi -> DISP Driver Support(sunxi-disp2)

.config - Linux/arm64 4.9.118 Kernel Configuration

> Device Drivers > Graphics support > Frame buffer Devices > Video support for sunxi
Video support for sunxi
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus
----). Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes, <M>
modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

[ ] Framebuffer Console Support(sunxi)

<*> DISP Driver Support(sunxi-disp2)

[ 1 Framebuffer software rotation support(DISP2) (NEW)
HOMI Driver Support(sunxi-disp2)

HOMI2.0 Driver Support(sunxi-disp2) --->

TV Driver Support(sunxi-disp2)

VDPO Driver Support(sunxi-disp2)

EDP Driver Support(sunxi-disp2)

AC200 TV module Support(sunxi-disp2)

boot coleorbar Support for disp driver(sunxi-disp2)
debugfs support for disp driver(sunxi-disp2)
composer support for disp driver(sunxi-disp2)

ESD detect support for LCD panel

LCD panels select ---»

Displayrengine feature select | --->

*

PR roA A A A A A
L *

4-1: menuconfig

NRZ linux-5.10 RELLERA, RNZEE:

[Allwinner BSP > Device Drivers > Video Drivers > DISP Driver Support(sunxi-disp2) ]
— 4

.config - Linux/arm .41 Ke f1 ticn

> Allwinner BSP > Jrive eo Drivers
Video Drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus ----). Highlighted letters are hotkeys. Pressing <v> includes, <N= excludes,
Help, </> for Search. Legend: [*] built-in [ ] excluded <M> module < > module capable

Framebuffer Console Support{sunxi)
<*> DISP Driver Support(sunxi-disp2)
[*]  Support PQ driver
DISP2 Framebuffer rotation support (Disable rotation) ---=
[ 1 Framebuffer show bootloge from lzma file
< > HOMI Driver Suppert(sunxi-disp2)
< > HOMIZ.0 Driver Support(sunxi-disp2)
HDMIZ.® PHY SELECT.
< > HOMI EP952 Driver Support(sunxi-disp2)
TV Driver Suppert(sunxi-disp2)
VDPO Driver Support(sunxi-disp2)
EDP Driver Support(sunxi-disp2)
EDP2 Driver Support(sunxi-disp2)
boot colorbar Support fer disp driver(sunxi-disp2)
debugfs support for disp driver(sunxi-disp2)
composer support for disp driver(sunxi-disp2)
ESD detect support for LCD panel
Framebuffer implementaion without display hardware of AW
tnable LCD_FB FB_DEFERRED_IO
LCD panels select ---=
Display engine feature select ---»

AN
VoV

—A e ——— A A
19 e ) 9

& 4-2

WA © BSEERERHERAE. RE—TF 6
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4.2.3 FIREho R

TEREFEBUES, EBDAME:

1. panel.c # panel.h, HEFRNFEIRNEY, BHEEBRHXMIXHEDN, FERREWEZ
%5@3D§U%Eé§7f@1$§§panel_array‘:F'o

2. lcd_source.c #1 lcd_source.h, XM PMXHELINZE L RIXKEIERARNREED, LiNBIRAF
X, gpio, dsi ®5#O%E, ARAEEEBRREEMR,

3. BIEEh, BRT EEIREIBEXGIN, HEN—K— ¢ XEM— h XHEMRRAKXR— " RIEE.

4. ERFFEEAEN E—5&K, BRAFREEHA Makefile X1,

AT LUFTHF drivers/video/fbdev/sunxi/disp2/disp/lcd/default panel.c EARIEENAIFI
¥, FEXHNRG:

struct _ lcd panel default panel = {
/* panel driver name, must mach the lcd drv_name in board.dts */
.name = "default lcd",
.func = {
.cfg _panel info = LCD cfg panel info,
.cfg open flow = LCD open flow,
.cfg close flow = LCD close flow,

Z2RBTE defatlt panel Bk Fnane5led driver namebM—, XPXAREREIEERIELE!
EEMIX 4,

ETHRZ func BGMNTYIENK, XESFTELH=1[EFXL. LCD_cfg panel info,
LCD open flow #1 LCD close flows

FxRARZR EFERE, BFEMIE driver IC FMHEMEAR Power on Sequence
Power off Sequence, ATHXREIRIERIZN TEFIT.

Hh, LCD open flow # LCD close flow MAFXRBERIZERK . HEF KL, W
LCD_power_on, ¥AFXELEERHK,

FEEHTUHRLIZEN LCD &, tbillvds B. RGB FFZ%, LCD panel init &2 LCD panel exit
XL AT LA,

WRAFRE © BseEREROERAE. RE—TNF 7
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LCD open_flowFF B i F&

LCD close_flow>% B i 72

* Delay

LCD power on T e i LCD power close S R
¥ Delay A Delay

LCD_ panel_init il ed f AR LCD_panel_exit i BE
¥ Delay A Delay

sunxi lcd tcon enable HTCON sunxi_led tcon_disable TCON
¥ Delay A Delay

LCD _bl_open JE G LCD bl close *F=HN
¥ Delay

4-3: LCD FXFihiz

¥ : LCD open_flow

Ihae: LCD_open_flow R SERSGHALHEHEIER—R, #1784 LCD_OPEN_FUNC
BIZBN NN RS BRREHITEM, JoEMkhT, BHEREIZNTIZART BERK,

[RES:
(static _ s32 LCD open flow(_ u32 sel) )
KB ERRABNL
static _ s32 LCD_open_flow(_ u32 sel)
{
LCD OPEN FUNC(sel, LCD power ons10);
LCD OPEN FUNC(sel, LCD panel.dnit, 50);
LCD OPEN FUNC(sel,wsunxizlcd tcon enable, 100);
LCD OPEN FUNC(sel, LCD bl open, 0);
return 0;
}

gnt, AR LCD_OPEN_FUNC Ft 7 - EIEEER, XN T ENFRRE, fTEmiEi
7. KEFEEMZ O MNRBEAFECHERH, RESERH,

1. LCD power on EP$TF LCD BJR, BIiER 10ms; XMFE—RRBFITH LCD HEXBR
FIEXEMIELINE (M, X B —R% 265 F BRI 6 R 205 BR R B B 61 BR 2505 P A TR

2. LCD panel init BI#0%8CRE, BIER 50ms; FEEVIIRUNE, JEELTE, XPDEREK
—RATFREMRUGESHRHITRDE L. WRE DSI FEDSI HXREHH, WRE
18080 FAI18080 O R#ULA, MNREBHEERRLLN i2¢c HE spi JABREH iic/spi 81T
EOWaW, WRILA GPIO FR#{THEHl.

WA © BSEERERHERAE. RE—TF 8
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3. sunxi lcd tcon enable ¥JF TCON, HiEiR 100ms; X—FHREEN, RAABLIEE
&IES,

4. LCD bl open THE, BIER Oms, RIA=FREZEAFEL, XEFRIBEAF. X
B—-REANREBIEE S LT HI R EUR A,

MTHE, XRRFMHPHAEN EBERFE, HMNESRERMNE, BEIERE, ZENRFT
B,

VDDIN oy | 2

AVDD,VDDR,VDDB

AVEE \ S0P

% Time when the later signal rises up to 90% of its typical value. e.g.

When VDD come later, this time is défined thé cross point of 90%
of 3.3V, 5.5V or -5.5V(TYP.), not 90% af 2.5V

t4 5

T
RESX /Y
#2

ot ol
< Video Packet
8
5?‘91’ Sfd)ﬂf'zaﬂbn time MIPA:
T Initial code T wa: LED ON

|‘IB—.‘|

Backlight /

Note 1: Unless otherwise specified, timings herein show cross point at 50% of signal/power level.

Note 2: This power-on sequence is based on adding schottky diode on VGLX pin to ground.
Note 3: Reset signal H to L to H (#1) is better than only L to H (#2).

4-4: FEBINFE

¥ LCD OPEN FUNC
e FMARSBRHBIIARREF, BEXERIMAERNIT!
A void LCD OPEN FUNC(_ u32 sel, LCD FUNC func, u32 delay),

SEOREA:

WA © BSEERERHERAE. RE—TF 9
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func B— 1 REEE, HERR: void (*LCD FUNC) (_ u32 sel), AFBESEXBRENA
HERL . thin:

void user defined func(_u32 sel)
{

//do something
}

delay BHRITIZP BIG, BIERMVEYE, HEIRAZZED,

LCD_OPEN_FUNC M- ISHEFER I T BIVERKE, B ms, FTEXENHESFK
REFMAESER, SLURAIERSBFVRUEEHEFRFREEK, AR AR,

5 LCD open flow XZHE LCD close flow, ERFEMXFEKE., #£HLCD CLOSE FUNC
HITRECEM, SoEMERIT. XERZEMEIARE, FRILZINIT.

static s32 LCD close flow(u32 sel)
{
/* close lcd backlight, and delay Oms */
LCD CLOSE FUNC(sel, LCD bl close, 0);
/* close lcd controller, and delay Oms */
LCD CLOSE FUNC(sel, sunxi lcd tcon disable, 50);
/* open lcd power, than delay 200ms */
LCD CLOSE FUNC(sel, LCD panel exit, 100);
/* close lcd power, and delay 500ms */
LCD_CLOSE_FUNC(sel, LCD-powerzoff, 0);

return 0;

FRAE I, REBMXEIRE, BRFASEHIAGNEE;

X TCON (EMFLEAEZNHE) BIER 50ms;

WITKEAE, BIER 200ms; (AEEVBRUNE, TEiEkTE)
REXABIR, BIER 0ms,

W N e

INTEEHAXRENFE.,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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tofg . tof

VDDIN

/i
]

/5 a

AVDD, VDDR,VDDB

s

=
10
AVEE |
Time when the former signal falls down to 90% of its typical value.
e.g9. When VDD falls earlier, this time is defined the cross point of
90% of 3.3V, 5.5V or -5.5V(TYP.}, not 90% of 2.5V.
2
RESX \

13

Video packet

MIPI
MIPJ:LP-00 (ULPM)

e
T LED OFf T. ! »

114

MIFT: Turn OFf
Backlight \

Note 1: Unless otherwise specified, limings herein show cross point at 50% of signal/power level.

4-5: XFHFE

Bi%K: LCD cfg panel info

Ihee: ECEM TCON ¥ RBEE, bl gamma ThaeMERERREITHEE,

[REY: static void LCD cfg panel info( panel extend para t * info).
TCON Wi BREHREERXATEE, SHHEXRNETUREXSH,

Z=E gamma RKRIE, XEFMS, 7£ board.dts FEEMIERN enable BHE 1,
lcd gamma en, lcd cmap en, FHIER 3 MREK, lcd gamma tbl, lcd_cmap tbl,
TR ERBED. FENE: gamma, RiREMT 18 BiHRE, AEBRELHMENE
(255 1) o AILEFMHENRERNRNFIUATHATIED. cmap tbl WANZEER, TEER
INEIBINRAY RN,

RAEMK gamma RIMZH rgb =1 gamma AR, {4 8bit, BREIRMEMIERG, =
1 gamma EE2HERE.

WA © BSEERERHERAE. RE—TF 11
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4.2.4 FEBTEKIERIRER

BK%#1: sunxi_lcd_delay_ms/sunxi_lcd_delay us
TheE: EETREL, 7232 =FRIN /TR RIRIER,

[RE: s32 sunxi lcd delay ms(u32 ms); s32 sunxi lcd delay us(u32 us).

4.2.5 ERIBIEFERERENRA

BK#¥%: sunxi_lcd_tcon_enable /sunxi_lcd_tcon_disable
IhgE: $TFF LCD =428, FFiaRIF LCD B/, X LCD 1TH28, FLERIFEIE,

[R&: void sunxi lcd tcon enable(u32 screen id); void sunxi lcd tcon disable(u32
screen_id).

4.2.6 Bt LA

K% : sunxi_lcd_backlight enable/ sunxi_lcd_backlight_disable

Ihee: FIH/XAE N, #2IEFS board.dts & led bl B2EM gpio, (U1 5.4.2 1cd bl en)
[R5 void sunxi lcd backlight enablé(u32 screen_id);

void sunxi lcd backlight disable(u32/screen id).

%% : sunxi_led pwm_enable / sunxi_lcd_pwm_disable

INgE: FTH/XF pwm =428, FTAE pwm FESMEE pwm K, XREIRZ lcd pwm ch
FR3$ Rz BYAR—E& pwm.

[FEY: s32 sunxi lcd pwm enable(u32 screen id);

s32 sunxi lcd pwm disable(u32 screen id).

4.2.7 HIRIEHIRERER

K#1: sunxi_lcd_power_enable / sunxi_lcd_power_disable

Ihee: FTF/%XF Led BBIR, #2{EMYRE board.dts AR lcd_power/lcd_powerl/lcd power2, (pwr id
FRIREBIRERS])

[FE&: void sunxi lcd power enable(u32 screen id, u32 pwr id);

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 12
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void sunxi lcd power disable(u32 screen id, u32 pwr id).

pwr id = 0: ¥ F board.dts ##J lcd_power,

pwr id = 1: XMF board.dts A9 lcd_powerl,
pwr id = 2: XNF board.dts FH lcd_power2,
pwr id = 3: YN F board.dts #H lcd_power3,

W N

BR¥: sunxi_lcd_pin_cfg

IhgE: BLE lcd B9 io,

JR8: s32 sunxi lcd pin cfg(u32 screen id, u32 bon),

WBA: BCE lcd WY data/clk & pin, X¥R board.dts H8Y1lcdd0-lcdd23/lcddclk/lcdde/lcdhsync/lcdvsyncs

HBTF dsi % H pin, AL dsi IEORFARFEE board.dts FEEEX pin, BEFESTELREE
OF$TH S XA A pin.

Bon: 1: AFF; 0: ABZER disable K&

4.2.8 DSI 85X K #inEE

MIPI DSI |, KEBAHREMEN, FEHANE DSI-DO @ER LP RN #HITHHB . BEHED
BRIER I BAENT

BK#1: sunxi_led_dsi_clk_enable / sunxi_lcd_dsi_clk_disble

Theg: XPR dsi ZOFMER, fE/E/XH dsi MHIBERNH clk 55, BAEBLBIENE
Fo

[R8Y: s32 sunxi led dsi.elk’enable(u32 scree id);

Q ®15
sunxi_lcd_dsi_clk_enable REWNTERIEFNBNHSEER, SUREESTBTEK,

s32 sunxi lcd dsi _clk disable(u32 scree id).

K%K : sunxi lcd_dsi_dcs wr

Theg: XEM des B#21E.

[REY: s32sunxi lcd dsi dcs wr( u32sel, u8cmd, u8*para p, u32para num),
SRR

e cmd: dcs E@mYHNEA
e para p: dcs 5&%< E’J 5 G P b

WRAFRE © BseEREROERAE. RE—TNF 13
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e para num: dcs EanSHSENEK, BN byte,

BK%%: sunxi lcd dsi_dcs wr 2para

Ihee: XJBFH decs BigfE, ZmLTHER NS

[RE!: s32sunxi lcd dsi dcs wr 2para( u32sel, u8cmd, u8paral, u8para2).
SRR

e cmd: dcs EHEYRE,

e paral: dcs EasSHE—IMSHAR.
e para2: dcs E@SHEZNBSHAR,

sunxi dsi dcs wr Opara, sunxi dsi dcs wr lpara, sunxi dsi dcs wr 3para,
sunxi dsi dcs wr 4para, sunxi dsi dcs wr Spara X5 dsi dcs wr 2para %, &
AMESEHEE,

BK%%: sunxi lcd _dsi_dcs_read
Iheg: dsi M,
[RE: s32 sunxi lcd dsi dcs read(u32 selyu8.cmd, u8 result, u32 num p),

SRR

e sel: &7 ids

o cmd: EEEHFFR

e result: AFEHOREUROMNHA, ARYMBEITRIEEB BBTERFIRINEO,
e num p: IEEHATFEMRENFTHE, AR BRFRIEEIETIET.

4.2.9 18080 =M X #iRA

ERRshiRM 5 MEORMAIMHER, T

%K. sunxi_lcd_cpu_write

IhgE: ®’E CPU RHIEEFFRNIEEMNE,

[FE: void sunxi lcd cpu write( u32 sel, u32index, u32 data).

RERREWT:

Void sunxi lcd cpu write( u32 sel, u32 index, _ u32 data)

{

sunxi lcd cpu write index(sel, index);

IR © HiB2EREROBIRAR. RE—INF 14
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l sunxi lcd cpu wirte data(sel, data);
}

J

SRILTY 8080 B&k ERIMN G,

sunxi lcd cpu write index XME—1ME#RME, XB PIN i RS (Al) REBRFE, SLLEHIE

EREIERB NS index BB

Sunxi lcd _cpu wirte data REEZNERE, X8 PIN I RS (Al) ABET, BLEHEL

HNEIERBS NS data BB

B . sunxi_lcd_cpu_write_index

IheE: RE CPU BRAIEEF 725

[FE&: void sunxi lcd cpu write index( u32 sel, u32 index).
BE{AXi%BAN sunxi lcd cpu write,

¥ sunxi_lcd_cpu_write_data

IheE: RE CPU REHFaHNENEENE,

[FE: void Sunxi lcd cpu write data( u32 sel, ¢u32 data).
K%K tcon0 cpu rd 24b data

Ihee: RIR1E,

JR8: s32 tconO cpu rd 24brdata(u32 sel, u32 index, u32 *data, u32 size)s.
SRR

e sel: B/ id,

index: EiXEHIEFTFe0

data: FAFERIREBUEOMNEAISH, AP XIFRIEESR BB T BTFEREE.
size: EEEMIFETEL

4.2.10 ER¥EHI R 035 BA

K% : sunxi_lcd_gpio_set_value
IhgE: LCD GPIO PIN Ml timt= BT RKBEF,
[F8Y: s32 sunxi lcd gpio set value(u32 screen id, u32 io index, u32 value),

SEOREA.

WRAFRE © BseEREROERAE. RE—TNF
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e i0o index = 0: ¥ F board.dts ##Y lcd_gpio 0,
e i0 index = 1: X TF board.dts Y lcd _gpio 1.
e io index = 2: XF board.dts H#J lcd gpio 2.
e io index = 3: XF board.dts H#Y lcd gpio 3.
e value = 0: X[ I0 HH{EEBF,
e Value = 1: X[ IO HHEBET,

RAFi% GPIO EX AHHBIER.

BK%%: sunxi_lcd_gpio_set direction

IngE: IRE LCD_GPIO PIN BN HIER

[FE: s32 sunxi lcd gpio set direction(u32 screen id, u32 io index, u32 direction).
SRR

e i0o index = 0: ¥ F board.dts ##Y lcd_gpio 0,

e i0 index = 1: XFF board.dts Y lcd _gpio 1.

e io index = 2: X F board.dts H#J lcd gpio 2.

e io index = 3: XF board.dts F#Y lcd gpio 3e

e direction = 0: X[ I04EE RN
e direction = 1: ¥tz 10 i&& AHit.

—HRREEHTVIRLIRE, ERFIZERHF, YT TF LCD_panel init R, RMHT JLHH
BRI,

x4F DSI &, ®idd DSI-DO &E#17#liat. X¥F CPU |, @i 8080 2R&mAH, FH
#9 LCDIO (PD,PH) #1T#0#atk. Xi#liak A, HESLMSIMUIEENXS CPU B—H.

PUFXLEREOE 3.1 B EIEREMY 1cd _source.c # lcd_source.h HE XFILH,

4.2.11 fEA iic/spi &BITEOVBNK

FETFEFEM iic/spi REXHITEOMNAIE,
fEREH spi MRFIEE IC #H1THKEK, WTFHBARE.

B5AA spi init REFT spi BEHEHITIEW, spi init REAIUDANLANTE, F£—IREX mas-
ter; RIBLPRAVEEMFIERE, 1%E3%F spi (REBHIERET spil) , MRX—FIR[EIFHIR spi ZEE
BiF, % spi Wohfasm Ao E_HIRE spi device, XBEIEFRAEE, spi FHEIER, UKE
N FEESWELLFH. REAA spi_setup 58 master 1 device BIXEX,

comm out B—1 spi FHMEIF, ZOFLE spi sync transfer K,
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static int spi init(void)
{
int ret = -1;
struct spi master *master;

master = spi busnum to master(1l);

if (!'master) {
lcd fb wrn("fail to get master\n");
goto OUT

spi device = spi alloc device(master);
if (!spi_device) {
lcd fb wrn("fail to get spi device\n");
goto OUT;

spi device->bits per word = 8;
spi device->max_speed hz = 60000000; /*50MHz*/
spi device->mode = SPI _MODE 0;

ret = spi setup(spi device);

if (ret) {
lcd fb wrn("Faile to setup spi\n");
goto FREE;

}

lcd fb inf("Init spil:bits_per word:%d max speed 'hz:%d mode:%d\n",
spi device->bits per word, spi device->max _speed hz,
spi_devices>mode);

ret = 0;
goto OUT;

FREE:
spi _master put(master);
kfree(spi device);
spi device = NULL;
OuT:
return ret;

}

static int comm out(unsigned int sel, unsigned char cmd)
{

struct spi_transfer t;

if (!spi_device)

return -1;

DC(sel, 0);

memset (&t, 0, sizeof(struct spi transfer));

t.tx_buf = &cmd;

t.len =1;

t.bits per word = 8;

t.speed_hz = 24000000;

return spi sync transfer(spi device, &t, 1);

fEREMH i2c Xt LCD& ¥4#% IC #1711, #RlL i2c BHMNZORERE i2c_add driver,
MIREMEIZ VIR E S struct i2¢_driver,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 17
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it66121 id B&REEZF UK i2c BEFRS| (12¢0, i2cl...).

it66121 i2c probe BEFHEIXEKEL, RELEIUAFIAER i2c 7. AEBEREARAMMNEEERSEN
S cilent IREL— M 2HEHEE,

it66121 match, X=Z dts B9 match table, HFIREL disp2 MKz, FrLAXERY match
table #2 disp2 B9 match table, X4 table X &R EIESMER i2c, YI7MELRE.

tv_i2c _detect E#, XBERIFBEXEN, XPMEREHKET probe KEW AR, REXNIWERE
FHEFFIAER i2c, H stricpy BEREKRE R,

normal i2c @ Mig&&EHMEFIR, EEEH LCD siEHE IC BHIMIEEMIEURK i2¢ &3l
Ll probe R BEHRIARARAEMREBSAIUFFRFER 12C,

F3 i2c_smbus write byte data Z¢#& i2c_smbus read byte data RiEE A LUHE A2 1H

E'\o

#define IT66121 SLAVE_ADDR 0x4c
#define IT66121 I2C ID 0

static const struct i2c device id it66121 id[] = {
{ "IT66121", IT66121 I2C ID },
{ /* END OF LIST */ }
¥
MODULE DEVICE TABLE(i2c, it66121 id);
static int it66121 i2¢ probe(struct i2c_client *client, const struct i2c_device id *id)
{
this client =(client;
return 0;

}

static const struct of_device id it66121/ match[] = {
{.compatible = "allwinper,sun8iwlOpl-disp",},

{.compatible = "allwinner,sun50i-disp",},
{.compatible = "allwinner,sunxi-disp",},
{},

};

static int tv_i2c detect(struct i2c client *client, struct i2c board info *info)

{
const char *type name = "IT66121";

if (IT66121 I2C ID == client->adapter->nr) {
strlcpy(info->type, type name, 20);

} else
pr warn("%s:%d wrong i2c id:%d, expect id is :%d\n",  func_ , LINE ,
client->adapter->nr, IT66121 I2C ID);
return 0;

static wunsigned short normal i2c[] = {IT66121 SLAVE ADDR, I2C CLIENT END};

static struct i2c driver it66121 i2c driver = {
.class = I2C_CLASS_HWMON,
.id_table = it66121 id,
.probe = it66121 i2c probe,
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.remove = it66121 i2c remove,
.driver {

.owner = THIS MODULE,

.name = "IT66121",

.of match table = it66121 match,

I

.detect = tv_i2c detect,

.address list = normal_i2c,
}i
static void LCD panel init(u32 sel)
{

int ret = -1;

ret = i2c_add_driver(&it66121 i2c_driver);

if (ret) {
pr warn("Add it66121 i2c driver fail!\n");
return;

}

//start init chip with i2c

}

void it6612 twi write byte(it6612 reg set* reg)

{
u8 rdata = 0;
ud tmp = 0;
rdata = i2c_smbus_read byte data(this client, 'reg:->offset);
tmp = (rdata & (>reg->mask)) | (reg->mask&reg->value);
i2c_smbus write byte data(this client, reg->offset, tmp);
H+

4.2.12 U-boot RIXThFEHEIN

U-boot &5 RIXENEY L BMAZE—FHY, ABBEXHAEARSNSR—FH, XEEHNER
EFERIEI

1. ATHIR U-boot HETRE, ARN/I MR ZEXRBMEFZIABNAR, REZF A timer
thitr, EEIARFRRE, FrUIXMERT bootGUI EEREMEBEHARKREFRTHK, M
R YUIRILEI LCD open finish AYFTENAIES &,

B RTRENBESERNMLS, BIEEEMNENREEEMELAMNINRIETE, tLINTEIE
B 10ms FL2F A timer B4 F#HITEIAR, X 10ms BYE], uboot AT UMEEEE, LUA
RS ABRNEN,

[LCDioPENiFUNC(sel, LCD power on,10); )

2. sunxi lcd power enable K#{# sunxi lcd pin cfg A8ETE LCD power on ZIMEM,
BN uboot £FE,
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g, RBEETEAL oPen FUNGEMIBIENEAE— PR EmIEA.

4.3 RGB M1

4.3.1 #R

TENEELEFEN RGB UKERETRE, ZEF lcd0 TESNBENFHEATIEEEGSE0R
BH,

RGB #OFE£EFAX HV #0 (Horizontal EZF# Vertical @) .

¥3F RGB REBI¥A:

B LCD B #FERHINEELLM] gamma, REBRANIRES, B2 RGB MNAESRXFHE
SREIEZ SN, FRLAE A& RGB Ef#ITH LCD B#1TEE, FTIAZEEI— RGB #0
B, BARHEENBKSS, BEAXTEIRHIMIMIEML SoC HKH#ITECE, tbal SPIH 12C
Fo

4.3.2 RGB #ZOEH]

Signal. Description: Type.
Wsync. Vertical syne, indicates one new frame (n )
Hsync Horizontalsyne, indicate ong new scan line. 0.
DCLE. Dot clock, pisel data are sync by this clock. (%
DE. LCDdata enable. (o
D[23..0] __24[“1 RGE output [IEITI input FIFO for panel (a2

4-6: RGB EHl

LFEXEHAEE SoC MIREMUKNE/L N ThEE (EMEMTIEE) 5% pin mux ®R&, B
SRRENEF ML “LCDX_~ F%, HA X B8 F.

HABEHNBER—E R 24 B, RGB XA /IM#E0O, @dig&Elcd hv iK%,

& 4-1: RGB #O59%

{38 BreREIRARR BB HEMEI

24 bits 1 cycle 16.7M colors, RGB888
18 bits 1 cycle 262K colors, RGB666
16 bits 1 cycle 65K colors, RGB565

6 bits 3 cycles 262K colors, RGB666
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iz B ERAE ENEHEMET
6 bits 3 cycles 65K colors, RGB565

(0 3588
B RIRAEL . —MERRERETENRTHEARIER.
LEIeh AR 1 BF, BEAIFXF RGB EOAHTIEOD, HENBERNRHRTIED, BEATENFEUHRERERES AR
7R ET—MERNIEOB2 HTEO.
MARETREZIF 24bit NIIE, REBNARMEBE pinmux RIEPH—HHIBHNEE, MRE 24 RUZF 24bit,
MRRE 18 RMZHF 18bit,

WEF &

FH1T RGB 8920, HUT/NTF 24 B, EHERNZEFRERS T DEFNSUMBFR
i, XFHHIREZHRRBRDHEEHE,

XtF&1T RGB &0, BEHEZEISERGB fl 18080 EMECEREEAH sync RGB #8715,

RGB #OARMAELS LR, RIBLEKGREFEAE"MAIN, B BRIDERY DE il

1. Hsync+Vsync
2. DE (Data Enable)

4.3.3 #17 RGB #OE &Rl

SHAECEHTRCB O, FEEEEEHFCTEXSDE 24 i, 18 {ifl 16 I, FARAUREZE
HWHZESZE pin mux K&, YR LCD BASIHNMUBRLL SoC ZHIZELD, HARBRE
”EI‘J_HO

HAAFFEVRK, RGB # O DHME A, ELAXF led B timing WEEY, B
Rlcd ht, lecd hspws, lcd hbps lcd vt, led vspwHlled vbpiXNEMRSIEM,

TERHEHIT RGB &0 board.dts iBETRH, HPAZTHREES K152

1. F—8n, REZEBERSFER, URERMNERE, lcd driver name JRE T B4R
IXKEhRMIAL, XERE default lcd, BHWEIAFTEMIBNLIZREDN RGB Ro

FIEDATE TEWEER—1NH1T RGB WELE.

B=E7RE SoC FH LCD BEREENF, BEERNFSEHULA,

B RELE Y (pwm # lcd bl en) . BEEHEXSE,
BRBPEETRMRIBONEE, NRIE 24 I RGB, BA—RBERTHEEIRElcd frm,
BABIREERBENERIE, 8 RGB666 i RGB888, EEIRIEILFF pinmux FR¥E
RE, NRZGHFRE 18 1R rgb #HUEN REE rgb18, BEEEEMERSEL,

o0l wN
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&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "default lcd";
/* part 2 */
lcd if = <0>;
lcd hv if = <0>;
/* part 3 */
lcd width = <150>;
lcd height = <94>;
lcd x = <800>;
lcd y = <480>;
lcd dclk freq = <33>;
lcd _hbp = <46>;
lcd ht = <1055>;
lcd _hspw = <0>;
lcd vbp = <23>;
lcd vt = <525>;
lcd_vspw = <0>;
/* part 4 */
lcd backlight = <50>;
lcd pwm_used = <1>;
lcd_pwm_ch = <8>;
lcd pwm_freq = <10000>;
lcd _pwm_pol = <1>;
lcd bl en = <&pio PD.27 1 0 3 1>;
lcd bright curve en.= <0>;
/* part 5 */
lcd frm = <0>;
lcd io phase = <0x0000>;
lcd _gamma_en = <0>;
lcd cmap _en = <0>;
lcd_hv_clk phase = <0>;
lcd_hv_sync polarity= <0>;
/* part 6 */
lcd power = "vcc-led";
lcd pin_power =."vcc-pd";
pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 = <&rgb24 pins b>;

i

4.3.4 517 RGB #ONHEFE

#17 RGB 24X FH1T RGB *i%, MHARIRERIA—REAKLHE REEIZ AR

A RB—MEEREIELST, BAXFR RGB #OMZEH1T RGB.

E#5H1T RGB #O—#tF, EERPHAFTELTEZAMEAKEHMHEIT RGB Z0, REMAI

EICEE M EREI T,

THEREHEEHIT RGB %0 board.dts BEETH, ©ERE 8 IREUEH, HPAZTIBRES M
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NANERS

1. F—EoREZILERTER, UNFERAWNFEIR, lcd driver name JRE T AW FIK
RN,

2. FHTWAETENEER—1 81T RGB HEEE,

3. FE=FHAE SoC HFiY LCD EREIXNF, BEEERINFSHLAE,

0 F15
XEFEIENZE, WFZEO, SoC SHJFE=Z1EABAELT—" pixel, FAURNEENFHNNE, FTEHE
lcd_dclk_freq*3=Icd_ht*lcd_vt60, 3% Icd_dclk_freq=lcd_ht/3*lcd_vt*60 B4 3 15 lcd_ht B4 3 1 Icd_dclk_fregs

4. FEMEEHREE . FE pwm M lcd bl en, FEEHLIEXSEH,
BRI RETHMRAEANIRE,
6. BRHDERMEBIRIIEN . BEEFENEMSL

(&)

(0 38R
TEEFI Icd driver IC & stv7789v, BEEMAL, ALEIZOMNE SPI, FRIAXZ TR spi ERIEE, IKzh
2EmA gpio 1B spi 1Y, FRLXEEEEE gpio k.

&lcdo {
/* part 1 */
lcd used g1
lcd driver name = "st7789v";
/* part 2 */
led if = <0>;
lcd hv if = <8>;
/* part 3 */
lcd x = 2240>;
led_y = <320>;
lcd width = <108>;
lcd height = <64>;
lcd dclk freq = <19>;
lcd _hbp = <120>;
;10 + 20 + 10 + 240*3 = 760 real set 1000
lcd_ht = <850>;
lcd _hspw = <2>;
lcd vbp = <13>;
lcd vt = <373>;
lcd vspw = <2>;
/* part 4 */
lcd backlight = <50>;
lcd pwm_used = <1>;
lcd pwm ch = <8>;
lcd pwm_freq = <50000>;
lcd_pwm_pol = <1>;
lcd pwm_max_limit = <255>;
lcd bl en = <&pio PB 1 1 0 3 1>;

lcd bright curve en = <1>;

/* part 5 */
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lcd frm = <1>;
lcd hv_clk phase = <0>;
lcd _hv_sync _polarity= <0>;
lcd hv srgb seq = <0>;
lcd io phase = <0x0000>;
lcd gamma_en = <0>;
lcd cmap_en = <0>;
lcd rb swap = <0>;
/* part 6 */
lcd power = "vcc-lcd";
lcd pin power = "vcc-pd";
/*reset */
lcd gpio 0 = <&pio PD 91 0 3 1>;
/* cs */
lcd gpio 1 = <&pio PD 10 1 0 3 0>;
/*sda */
lcd gpio 2 = <&pio PD 13 1 0 3 0>;
/*sck */
lcd gpio 3 = <&pio PD 12 1 0 3 0>;
pinctrl-0 = <&rgb8 pins a>;
pinctrl-1 = <&rgb8 pins b>;
i

4.4 MIPI-DSI %O

4.4.1 #ER

MIPI-DSI, BP Mobile Industry Processor Interface Display Serial Interface, #%zhi&(E

RIZ S em NI

NFRPRN, SE 7.

N =

XA A=1NF mode:

Non-burst mode with sync pulses

Non Burst mode with sync Events

3. lane NERRE—WEDEH,

. Command mode, FEPAMPU 0, FE IC NEHE GRAM EREH,
. Video mode, #{M RGB &0, &F GRAM, EER{Z1F panel RIE#E. E video mode

Burst mode, BERERMEERIMIELEXES, FRANEES,
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4.4.2 MIPI-DSI B9ER]

MIPI-DSI WERIEEARES IC FEEH, 7 board.dtsi EEAZERE, REEMG LEEF
MiTo

BRE—E5 ICH DSI EMAZELT AN, SHEDSRNHER, XMHMEMFZEEY pinctrl-
0 # pinctrl-1,

mipi-dsi NEMEEDH, DARMER: —FINHER, ZIM-—MILIEER. TIEERR
HEZTTH, WEMEALE lane, §—% lane LFBEEMEKL. —MRKi LCD BiRARER
BT lane NEE B ISHIEERN SR BN IENHER, bR 4 lane MIPI-DSI Bit2t
B (4+1)*2 1R,

4.4.3 MIPI-DSI BYEEIR
—HRARE—BE B IRA4A MIPI-DST XMESR, (REILUBRRNEMSE, el URRMERE, TF

IC XEHERBEEKAEARR, —BEHE IC &S fE, XRENBEMAE, MREAAXTI
R EERV BRI FBURIRE H o

u1C

VCC-DS| ‘
N19 C100 1pOpFC0402
1 pop. \||.GND

VCC-DSI

C
¥
n

DSI0-DOP
DSIO-DON 723
DSIO-D1P 755
DSI0-D1NA55
DSI0,P2P (<54
DSI0-D2N [xa5E
DSI0-D3P aa52
DSI0-D3N
DSI0-CKP
DSIO-CKN (2

=
o

A50_BGA413_1229

4-7: pinmux
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4.4.4 FIBTREXZFFRE MIPI-DSI

1. D¥REFl, B lane FERERS, RITTUBRIRADBERWES, HEARWT, RE
lane speed R8I L@ IC MEFERNRE, BBAEIL LBZHH, BEFIC i,

lane speed=lcd vticd htfps*bit per pixel/lane num/1e9

. Gbps.

fps: BAERIFRE, BIRFMAIME, —KE 60, iB5Flcd dclk fredo

bit per pixel: 8 MEREEBESHILLIFHE, —MRE 24 HE 18, BE:Ilcd dsi formatRKigHE,
lane num:lane #¥{2, @idlcd dsi laneFigE,

1€9:1000000000 HIRIFIH#E %o

2. ERSPRNEANFEEZRARTE, DE s8], FAUBMERAOSEZFIXPOWER, WTE
PERERFA—EXSR, LINREAN T TEREER T —EERIEN DDR AEARE
XBERSIWENFS, RAEXZFME,.

3. lane HMERFl, LAIO2ERK IC RAZSF 4 lane §Y MIPI-DSI, IRIREEIEZHRFEE
i 4 lane B EARZRF Lo b8 IC JAXHF 8lane, WiZikFiZ IC,

4. MIPI-DSI fREFRFESD. BEEFIC #ig,
4.4.5 it8 MIPI-DSI Bt lane 7=

fEATRKERNE MIPI-DSI HVBME S, MAEEMEETHERFHNFER.

B, RHLENGRINHHM lane 2%E, AJLUTEHIER CLK SRR, MTa:

(Freq dsi clk = (Dclk * colordepth*3 / lane )/2 )
1. Freq dsi clk: FNEMNER dsi BIFHRIAVINER, B MHz,

2. Dclk: &ZEB$, B lcd ht¥led vi*fps/le6 AEHE,

3. Colordepth: ENfRE, —f&<E 8 ;& 6.

4. Ll 3 KR RGB 7= 3 1

5. Lane: dsi B lane (&,

6. BRI 2: BREA dsi BHEICEERE,

4.4.6 MIPI-DSI Video mode REZE R

B K%Z¥ MIPI-DSI RVECEZSE A video mode,
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TEEHE MIPI-DSI video mode B board.dts EERfl, EPRRAS{TIRERESR/LME

v

E—HD: AEZEERSER, UKRFERAWNREES, lcd_driver name ;RE 7 A NEIRED
kAo

FTED: REZEER dsi #0, MA dsi #OfEHARZE video mode,

E=E: ARE SoC H8 LCD BRERENE, BEEFNFSEHH,

EIUERSY . EHMEXMNIEE, BEEEXSE

ERE: dsi FEOFMSE,

FERED: BETRMEREXMNIZE.,

BEtEkn: ERNMBERIRE, BEERNEMNSH,

&lcdO {
/* part 1 */
lcd used = <1>;
lcd driver name = "k101im2qa04";
/* part 2 */
lcd if = <4>;
lcd dsi if = <0>;
/* part 3 */
lcd x = <800>;
lcd y = <1280>;
lcd width = <135>;
lcd height = <216>;
lcd dclk freq = <68>;
lcd _hbp = <36>;
lcd ht = <854>;
lcd hspw = <18>;
lcd vbp = <12>;
lcd vt = <1320>%
lcd vspw = <>,
/* part 4 */
lcd backlight = <50>;
lcd pwm_used = <1>;
lcd pwm _ch = <0>;
lcd pwm freq = <50000>;
lcd_pwm_pol = <1>;
lcd pwm max limit = <255>;

lcd bl en = <&pio PB 8 1 0 3 1>;

lcd bright curve en = <0>;
/* part 5 */

lcd dsi lane = <4>;
lcd dsi format = <0>;
lcd dsi te = <0>;
/* part 6 */

lcd frm = <0>;
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lcd gamma_en
lcd cmap_en

<0>;

<0>;

/* part 7 */

lcd pin power = "dcdcl";

lcd pin powerl = "eldo3";

lcd power = "dclsw";

lcd gpio 0 = <&pio PD 22 1 0 3 1>;
pinctrl-0 = <&dsi4lane pins_a>;
pinctrl-1 = <&dsi4lane pins b>;

4.4.7 MIPI-DSI B9 HERECE R

RIBSHERNSHEE D RIVERREE, 1080p DHERREUT: REEIRE lcd dsi if ¥
EHI#ITo Command mode —fRE1K =R, M video mode # burst mode NEAFS
DR, WRPWRKET 2k, NEBFINIISE.

DRRE 2k LU ERNR, KIFEREZIX 8 FIE lane A REIEE T, EFMUEF lane Kix—
BIBGHRNEEGR, ZH—BEGREBERR.

(1 388
EBREHS IC THBEHME, AFEEESA ISR MIPI-DSI &%,

TERZ MIPI-DSI S48 E8s7¥E (KF 2k) board.dts BBERHI, HhAZTINEES
L85

B—Ebn: REZEERSHER, UNEAMARFERE), lcd _driver name JRTE T AWM FIEED
KAE K.

FTED: REZEER dsi #0O, MA/dsi #OfEARZE video mode,
E=E: ARE SoC H8 LCD RREEREF, BEEFNFSEHH.
ARy BENMEXNIRE, BEEHEXSEH

FERES: dsi FOMFMLE,

[0 388
lcd_dsi_lane KIR&ERK 4 & lane WEE, REAZXNRBIZE—1 dsi i lane &, XTREAM® dsi. MERH2
8 % lane,

kB3 Icd_tcon_mode, Icd_dsi_port_num # Icd_tcon_en_odd_even_div ZMEMEEHIIRE, RHERARKS
X, WMRE 1080p RELUTHMENR (RE 4lane FELTH), BABETIE=1EBEIA 0 EIF,

FRNED ERBREANILE,
B SEWNBRIEE. BRIBEREXREE, BEERNEMNZSH,

&lcdo {

/* part 1 */
lcd used = <1>;
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lcd driver name = "1ql01rlsx03";

/* part 2 */

led if = <4>;

lcd dsi if = <0>;

/* part 3 */

lcd x = <2560>;

lcd y = <1600>;

lcd width = <216>;

lcd height = <135>;

lcd dclk freq = <268>;

lcd _hbp = <80>;

lcd ht = <2720>;

lcd hspw = <32>;

lcd vbp = <37>;

lcd vt = <1646>;

lcd vspw = <6>;

/* part 4 */

lcd backlight = <50>;

lcd pwm_used = <1>;

lcd pwm_ch = <0>;

lcd pwm_freq = <50000>;

lcd _pwm_pol = <1>;

lcd _pwm_max_limit = <255>;

lcd bl en = <&pio PH 10 1 0 3 1>;

/* part 5 */

lcd dsi lane = <4>;

lcd dsi format = <0>;

lcd dsi te = <0>;

lcd dsi port /mum = <1>;

lcd tcon mode = <4>;

lcd tcon en odd even div = <1>;

/* part 6 */

lcd frm = <0>;

lcd io phase = <0x0000>;

lcd gamma_en = <0>;

lcd bright curve en = <0>;

lcd _cmap_en =a<05]

/* part 7 */

lcd power = "vccl8-1lcd";

lcd powerl = "vce33-1lcd";

lcd pin power = "vcc-pd";

lcd gpio O = <&pio PH 11 1 0 3 1>;

lcd gpio 1 = <&pio PH 12 1 0 3 1>;
T

4.4.8 MIPI-DSI Command mode RE &R

Command mode TH DSI BEH{M5 18080 &M, BENEH RAM BAFERAMEGRLLIE, X
BER—REEERRER te BIKAMA vsync i, FRULSHEXREKN DSI RAANE, XEHR
1% E lcd vsync B, BB te BIZLEZ] lcd vsync £, HH lcd dsi te B 1,
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te BIBNIREIFEXHE, —MRRHMRES te i, NpIuEL, TNEERHESEENHESEE
SR, MBRGTERR, BERENEEBHTEETNER.

XEBEO5EHE5 MIPI-DSI video mode REIMXEZL, HESE F—/\T,

EF—HD: REZEERSER, UNERAW-NERIRE, lcd driver name ;RE T AW RIRES
P LEE A
FES: REZEEER dsi #0, MAlcd dsi ifiREMK 1 %A command mode,
=B JRTE SoC HHY LCD BRRIXNF, BEFFNFSHILA,
FED . BEAEXNIRE, RS HEXSH
FHED: dsi BOMFMIEE, lcd dsi te, XBIEFEN 1 R-EEE te 1%,
FINERD . BRMREXRILE,
FLEH: EMMBIRIZE. lcd vsync, XERE te i, BH LFZXRHIEZIFEDN te ), 3K
T ERERHIZRE N vsync ThEE, BRERMNERSEH,
&lcdo {

/* part 1 */

lcd used = <1>;

lcd driver _name = "h245gbn02";

/* part 2 */

led if = <4>j3

lcd_dsi if = <1>;

/* part 3 */

lcd x = <240>;

lcd_y = <432>;

lcd_width = <52>;

lcd height = <52>;

lcd dclk freq = <18>;

lcd _hbp = <96>;

lcd ht =1<480>;

lcd_hspw = <2>;

lcd vbp = <21>;

lcd vt = <514>;

lcd vspw = <2>;

/* part 4 */

lcd backlight = <100>;

lcd pwm_used = <1>;

lcd pwm _ch = <0>;

lcd pwm freq = <50000>;

lcd pwm_pol = <1>;

lcd _pwm_max_limit = <255>;

lcd bright curve en = <0>;

lcd bl en = <&pio PB 31 0 3 1>;

/* part 5 */

lcd_dsi lane = <1>;

lcd dsi format = <0>;
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lcd dsi te

lcd frm

lcd io phase
lcd gamma_en
lcd cmap_en

/* part 7 */
lcd power
lcd powerl
lcd gpio 0O
lcd vsync

<1>;
<0>;
<0x0000>;
<0>;
<0>;

’

"axp233_dclsw"
= "axp233 eldol"

<&pio PB 2 1 0 3 0>;
<&pio PD 21 2 0 3 0>;

4.4.9 MIPI-DSI VR W RECE R

Lhriam_m MIER, 81FER 1080p, 81 REEE 4 % lane, EXRNERIMNERZBEER—
MEGRNEE—F, AT RattMBERREUKR DE LB HMNEZE, — DE+ —1 tcon+ &
DSI BELEHRE, HHAM tcon FERE— dsi, ERHBETRUAZRY, XMEER
EIFE 1 tcon HREIFIER,

. LCDO #7129 slave tcon, ©H master tcon KIKz) (&Eled tcon mode)
2. LCD1 #xiE# master teon, FEHTHNRNFEER, B, BRFFX,

3. {BEM, BREHME] LCD1 7, LCDO &H, WWIRRFFREGEWL, BEREFEFRH,
SAGFF LCD1, ACD1 fFEfM=ft% LCDO —#2 &g, XHEMIIRN=Z K,
(1 3588
AR RERD IC FZiFZEN,
;slave
&lcdod {

lcd used

lcd driver name
;lcd bl 0 percent
;lcd bl 40 percent

;lcd bl 100 percent

lcd backlight
lcd if

lcd x

lcd y

lcd width

lcd height
lcd dclk freq

lcd pwm _used

lcd pwm_ch

lcd pwm freq

lcd pwm pol

lcd pwm max limit

<1>;
"lpm025m475a";

= <0>;

= <23>;

= <100>;

<50>;

= <4>;

<1080>;
<1920>;
<31>;
<56>;
<141>;

<0>;
<0>;
<20000>;
<0>;

<255>;
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};

lcd _hbp
lcd ht
lcd_hspw
lcd vbp
lcd vt
lcd vspw

lcd dsi if

lcd _dsi_lane
lcd dsi format
lcd dsi te

lcd dsi eotp

lcd frm
lcd io phase
lcd _hv_clk phase

lcd hv _sync polarity

lcd _gamma_en

lcd bright curve en

lcd cmap _en

lcd dsi port num
lcd _tcon _mode

lcd slave stop pos
lcd_sync_pixel num
lcd sync_line num

&lcdl {

lcd used

lcd driver name
;lcd bl 0 percent
;lcd bl 40 percent

;led bl 100 percent

lcd backlight
led if

lcd x

lcd y

lcd _width

lcd height
lcd dclk freq

lcd _pwm_used
lcd_pwm_ch

lcd pwm_freq

lcd pwm _pol

lcd pwm _max limit

lcd _hbp
lcd_ht
lcd _hspw
lcd vbp
lcd vt
lcd vspw

lcd dsi if

= <5>;

<100>;
<1212>;
<5>;
<8>;
<1936>;
<2>;
<0>;
<4>;
<0>;
<0>;

= <0>;

<0>;
<0x0000>;
<0>;

<0>;

’

<0>;

<0>;
<0>;

<0>;
<3>;
<0>;
<0>;
<0>;

<1>;

"Lpm@25m475a" ;
<0>;

<23>;

= <100>;

<50>;
<4>;
<1080>;
<1920>;
<31>;
<56>;
<141>;

<1>;
<0>;
<20000>;
<0>;

<255>;

<100>;
<1212>;

’

<8>;

<1936>;
<2>;

<0>;
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lcd dsi lane
lcd dsi format
lcd dsi te

lcd dsi eotp

lcd frm

lcd io phase

lcd hv_clk phase
lcd_hv_sync_polarit
lcd gamma_en

lcd bright curve en
lcd cmap_en

lcd dsi port num
lcd tcon _mode

lcd tcon slave num
lcd slave stop pos
lcd sync_pixel num
lcd sync_line num

lcd bl en
lcd power
lcd powerl
lcd power2

lcd gpio 0O
lcd gpio 1
lcd gpio 2
lcd pin power =

<4>;
<0>;

<0>;
= <0>;

<0>;
<0x0000>;
<0>;

y= <0>;

= <0>;
<0>;

<0>;

= <0>;

<1>;
= <0>;
= <0>;
<0>;

<0>;

<&pio PH
= "vcc-dsi";
= "vccl8-1lcd";

"vce33-1lcd”;

10 1 0 3 1>;

<&pio PH 8 1 0 3 1>;
<&pio PH 11 1 0 3 1>;
<&pio. PH 12 1 0 3 1>;

"vecec-ph"

4.5 18080 %O

4.5.1 #ER

Intel 8080 #EOF (XF MCU #£0) RERIMY, —RAEIHRR/NEIE L.

ERIRITHIE 6 M.

B

{ER7ER

CS RiElES
RS HEFHERES

WR (R&ETEHIE)
HEBSXDES
RD (E&RTIREK
7)) HERES
RESET

REZGH RS TR

R&TIER index B(F status TFEH, SRTEFEFHFFSE. K
frizm—i%#E SoC B9 LCD_DE R (BUEFEREM) o
BNERES, —i%#E SoC B9 LCD_CLK A,

BMEREES, —fRiE SoC B LCD_HSYNC i,

£l LCD (BEEH<LRY 010 KEM)
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EH {EFR A
Data N E Y.

18080 #R#E Data RYSIE(IZEIZOE 8/9/16/18, EMLEMSE, BMEUTE—F, ENEMIBF
—1¥, EEEENEERZ rgb B3l

1. RGB565, S#H 65K MEit,
2. RGB666, SH%E 262K HEiE,
3. 9bit EEH 262Ko

MEFMGH: BRI, MeRE2M, SFERCB M 18080 EMEEREE, #ITEHER,

4.5.2 18080 #ORFHAFECE A

TEEHEZ— RGB565 B, i/ 8 {ifY 18080 iEOMNREE board.dts HE T Hl,

F—ED: REZLERTER, UNERAWNEIL, lcd driver name 'RE 7 B RIS
KA1,

BB AEZECER 18080 %0, MEAR 8bit/2cycle 11 RGB565,

QO BI15
XF 8bit/2cycle RGB565 M, BRENEINE RGB565, BI—MEEZ 16bit, HRUTE N 8bit, FEMMETHEERA
BERIXTT— MRS, PR 2 cycleo

FE=FHD: RE SoC HHy LCD RREEMNF, BEEFERNFSHHA, XBHHRIFHNEIRE
GBENHEFREUTAR: lcd dclk freg*2>=lcd ht*lcd vt*fps, Ejz%lcdfdclkjreq=lcd7ht*2*lcd7vt
60, IR E AN E 1cd tBEAWNZ1cddclk frego

BOED: BEAARIREIFE SRR SH

BERELS: cpu EOMEMIEE, XBFERETlcd cpu tefllcd cpu mode, BEERZFEH te fif
EMIE T L ER. XEIFHEXBILZE,

FARHD: BERMERXNEE, XEFEETIcd frm(#lcd frm] BELRXENIRE, FHR
BREES.

FLEo: ERMERIZE,. XENTH te i@k, AFFEIRE lcd_vsync, ZHINEEEXBEE
BETE pinctrl-0 A, XEBHEXT—HEM. £ZRGB #l 18080 EMEETREE, BIMHE
18080 HYfiI%E, BRERN BIBHE) , ERTVPHAEFEZEEMLEER, BERFNEHNSL.

&pio {

18080 8bit pins a: 18080 8bit@d {
allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
PD19", "PD20", "PD21";
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allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6",

pD19", "PD20", "PD21";
allwinner, function = "I8080 8bit";
allwinner,muxsel = <2>;
allwinner,drive = <3>;
allwinner,pull = <0>;

i

18080 8bit pins b: I8080 8bit@l {
allwinner,pins "pPD1", "PD2", "PD3", "PD4", "PD5", "PD6",

pD19", "PD20", "PD21";
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6",

pPD19", "PD20", "PD21";
allwinner, function = "I8080 8bit suspend";
allwinner,muxsel = <7>;
allwinner,drive = <3>;
allwinner,pull = <0>;

+

};
&lcdO {

/* part 1 */

lcd used <1>;

lcd driver name "s2003t469";

/* part 2 */

lcd if <1>;

lcd cpu if = <14>;

/* part 3 */

lcd x <2403;

lcd y <320>;

lcd width <108>;

lcd height <64>;

lcd dclk fireq <16>;

lcd _hbp <20>;

lcd ht <298>;

lcd hspw <10>;

lcd vbp <8>;

lcd vt <336>;

lcd vspw <4>;

/* part 4 */

lcd pwm_used <1>;

lcd pwm_ch <8>;

lcd pwm freq <50000>;

lcd_pwm_pol <1>;

lcd pwm _max limit <255>;

lcd bright curve en = <1>;

/* part 5 */

lcd cpu _mode <1>;

lcd cpu_te <1>;

/* part 6 */

lcd frm <1>;

lcd gamma_en <0>;

lcd_cmap_en <0>;

"pD7",

"pp7",

"pD7",

"pD8",

"PDSH,

”PDS”,

"pp18", "

"PD18", n

”PD18”, n
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lcd rb _swap = <0>;

/* part 7 */

lcd power = "vcc-lcd";

lcd pin power = "vcc-pd";

;reset pin

lcd gpio 0 = <&pio PD 91 0 3 1>;
;CS pin

lcd gpio 1 = <&pio PD 10 1 0 3 0>;
pinctrl-0 = <&I8080 8bit pins a>;

pinctrl-1 = <&I8080 8bit pins a>;

4.6 LVDS 0

4.6.1 #ER

LVDS El Low Voltage Differential Signaling @—MEEES1E5## 0.

4.6.2 1LVDS Singledink H A&

LVDS #0, lcd0 MR lvds BRI dcdl XNH Ivds BRIZEE B~ —%.

BT lvds X RE&ERHIEZINVEETT, —RRIHRAFEEMAEL, RFEXKRL SoC if
BPE], FRLAXERRY lcd driver name KIHE”default lcd”, HHAIREILAAFIBMLE B ShIERT i
Z18M k.

TEHIRHEZ single link lvds R board.dts EEERF, HbhBA=TI0ERESR/L1ERS

F—En: REZEEEEFEA, UNERWNFIXE, lcd driver name JRE T AW FIXED
KA.

B2 REZEER lvds #0, MAR single link,
Q ®I15
WR Dual Link BNR, BABRT EX Icd Ivds_if 31 2456, ERMBEEER Icdl WER—ERIITEE, MR EFTER
& PDO % PD9, FIECE PD10 ) PD19 SH iR Ivds EHITHEE (GHEE 3) o HARM timing 2 EIRIERE XN,
FB=EB5 . RTE SoC Y LCD BREENF, BEERRNFSEHH,
FME: BAMEXIKE, BEEIEXSE
FHE: lvds EFANFMILE,

FRED: BERMREXRNIRE,
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FLEHD: EMMBERLE. RERFRNERNS

&lcdo {

/* part 1 */
lcd used
lcd driver name =

1
"default lcd";

/* part 2 */

lecd if =3
lcd lvds if =0

/* part 3 */

lcd x = 1280
lcd y = 800
lcd width = 150
lcd height = 94
lcd dclk freq =70
lcd_hbp = 20
lcd_ht = 1418
lcd hspw = 10
lcd vbp =10
lcd vt = 814
lcd vspw =5

/* part 4 */

lcd pwm_used =1
lcd pwm ch =0
lcd pwm_freq = 50000
lcd_pwm_pol =0
lcd pwm_max_limit = 255
lcd backlight = 50
lcd bright curve en = 0

lcd bl en =

/* part 5 */
lcd lvds colordepth
lcd lvds mode

/* part 6 */

lcd_frm =
lcd_hv_clk_phase
lcd hv _sync polarity=
lcd gamma_en =
lcd cmap_en =

oo ©

/* part 7 */
lcd power
pinctrl-0
pinctrl-1

<&pio PD 21 1 013+1>;

"vcc-lcd"

<&lvdsO pins a>;
<&lvdsO pins b>;

4.6.3 LVDS dual link HAFE

W0 Dual Link MIER:

1. lcd lvds ifigBR 1 (B3R 1) HE 2 (IR 2) .

WRAFRE © BseEREROERAE. RE—TNF
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XAEER:

2. EMECE S E, tBM 4 data lane TRY 8 data lane, £1§% clk lane &1t 20 {REH,

g 1. YEBLEEE—1R, 8 datalane, SoC A% 4 % lane Fa—FMNEBRE, FHEEUE

B G R,

&lcdl {

lcd used

lcd driver name
lcd backlight
led if

lcd x

lcd y
lcd_width

lcd height
lcd dclk freq

lcd pwm_used

lcd _pwm_ch
lcd_pwm_freq

lcd pwm _pol

lcd pwm_max_ limit

lcd hbp
lcd ht
lcd hspw
lcd vbp
lcd vt
lcd vsSpw

lcd lvds if

lcd lvds colordepth

lcd lvds mode
led frm
lcd _hv_clk phase

= <1>;
= "bplOlwx1l";
= <50>;

= <3>;
= <2560>;
= <800>;
= <150>;
= <94>;

= <138>;

= <0>;
= <2>;
= <50000>;
= <1>;

= <255>;

= <40>;
= <2836>;
= <20>;
= <10>;
= <814>;
= <5>;

= <1>}
= <0>;
= <0>;
= <0>;
= <0>;

lcd _hv_sync_polarity= <05;

lcd gamma_en

lcd bright.curve-en

lcd cmap_en

lcd fsync_en

lcd fsync act time
lcd fsync dis time
lcd fsync pol

deu_mode
lcdgammadiep

smart _color

lcd bl en =
lcd gpio 0

=<0>;

= <0>;
= <0>;

= <0>;

= <1000>;
= <1000>;
= <0>;
= <0>;

= <22>;

= <90>;

<&pio PJ 27 1 0 3 1>;
<&pio PI 1 1 0 3 1>;

lcd pin _power = "bldo5";

lcd power = "dclsw";

pinctrl-0 = <&lcdl
<&lcdl

pinctrl-1

lvds2link pins_a>;
lvds2link_pins_b>;

IR © HiB2EREROBIRAR. RE—INF
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\ J

= 2 (B9 IC 28%) | MELEERNRE, 81MFEEE 4 % lane, MTMREE—HFES, oW
M timing —F, XEEHD IC XFFLHERELESMREL, KUANE (ESLHNE), *

};

BXEHZ led timing 8—MMEH timing, led lvds if 79 2,

lcdl: 1cd1@01c0c001 {
lcd used = <1>;
lcd driver name = "bplO1lwx1l";
lcd backlight = <50>;
lcd if = <3>;
lecd x = <1280>;
lcd y = <800>;
lcd width = <150>;
lcd height = <94>;
lcd dclk freq = <70>;
lcd pwm_used = <0>;
lcd pwm_ch = <2>;
lcd pwm freq = <50000>;
lcd _pwm_pol = <1>;
lcd pwm max limit = <255>;
lcd _hbp = <20>;
lcd ht = <1418>;
lcd hspw, = <10>;
lcd vbp = <10>;
lcd vt = <814>;
lcd/vspw = <5>;
lad lvds if =<2>;
lcd lvds colordepth = <0>;
lcd lvds mode = <0>;
lcd _frm = <0>4
lcd hv clk phase = <0>;
lcd ‘hv sync polarity="<0>;
lcd _gamma_en = <0>;
lcd bright curve en = <0>;
lcd cmap en = <0>;
lcd fsync en = <0>;
lcd fsync act time = <1000>;
lcd fsync dis time = <1000>;
lcd fsync _pol = <0>;
deu_mode = <0>;
lcdgammadiep = <22>;
smart_color = <90>;
lcd bl en = <&pio PJ 27 1 0 3 1>;
lcd gpio 0 = <&pio PI 1 10 3 1>;
lcd pin power = "bldo5";
lcd power = "dclsw";
pinctrl-0 = <&lcdl lvds2link pins a>;
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pinctrl-1 = <&lcdl lvds2link pins a>;

4.7 RGB #1 18080 BRI BET~=E

CPU 4 CPU# CPU+ CPU+ CPU+ [
a SYNC RGB+ 4
cmde [ 18bite 16bits Bbita Sbite

= ® &

/oo - - . 256K 256Ks 65K 256K 65K 256K i i
+ 130 | 2mdp| 3| o 150 | 2mde 3'14—"| 1540 | 2mde| 10| 2nde 1w7| 2ndp| 3| 1ate| ndp|  fEte | 2ndy £ + £ |+
1002 VSYNC+ Cs @ & @ =
1012 Hs¥NCe RDe e @ e o
1024 DCLK# WR< & £ @ |
103« DE+ RS+ @ & £ |
D23¢| R7# < < < + | D23« R5+ R5¢| B5<| G54 RS« + R5+<| B5+| Rda + < < 4 + < < < + < |
D22¢| R6+ 4 < £ < | D22+ R4+~ | R4+| Bde| G4~| R4r| + R4+| B4+ | R3#| + @ < 4 & @ < @ £ @ |
D21¢| R5¢ 4 4 4 < | D21 R3¢ | R3+| B3¢| G3¢| R3¢| +# | R32| B3#| R27| # @ 2 & 2 @ 2 @ 2 @ =
D20+ | R4# a a < < | D20¢ R34 | R2#| B29| G24| R24| & R2+<| B2+¢| R1# < & a 4 < & 4 ¥ & @ |
D18¢| R3« 4 4 4 < | D18« R1¢ | R1¢| Blo| G1¢| R1o| # R1<| Ble| RO#| & @ 4 £ & @ 4 @ £ L |
D18<| R2¢ a 4 a < | D18+ RO+ | RO¢| BO<| GOO| RO¥| <+ RO<| BO<| G5+ < & a 4 < & 4 ¥ & @ |
D17¢| Rl# < < £ < | D17« @ @ & & & 4 @ < & & @ < 4 & £ £ £ £ £ |
D16¢| RO¢ 4 4 2 < | D16# @ @ @ 2 2 ¥ @ 2 @ 2 @ ¥ o e G L o o o o
D154| G7« < < < + | D15+| G5« 4 4 +a £ £ 4 < Gaa| & 4 < 4 ol 4 < 4 £ £ =
D14¢| GB° 4 4 4 < | D14v| Gae @ @ 2 2 ¥ @ 2 | G| ¥ @ 2 4 P & & o o o o
D13¢| G5¢ < Ll Ll < | D13¢| G3+¢ @ L & & El @ 2 L & @ E 4 gl Ll Ll Ll Ll Ll @
D12¢| G4« D17+ | D274 D37¢| D7+ D12¢| G2+ | G5¢| R5+#| B5~| G5¢| B5¥| G5+| + G2+ | R5#| G5¢| B5~| R4+| G2¢| R5+ G2¢ @ & @ |
D11<| G3+¢ D16+ | D26+] D36+ DB D11+ Glv | G4+| R4 | B4Y| G440| B4Y| G4Y R Gi¥ | R44| G4¢| B49| R3¢ Gl R4y G194 9 R 9 [
DI10<| G2¢ D15+ | D254 D35+¢| D54 DI10¢| GO+ | G3+| R3+<| B3~| G3+| B3~| G3+| & GO« | R3¢| G3¢| B3~| R2¢| GO#| R3+#| GO¢ @ & @ [
D3- | Gle 2 2 2 < | Dge @ v @ 2 2 ¥ @ 4 4 2 o ¥ o o o ¥ o o o o
D8 | GOo < 2 Ll < | Dge Ll @ L & & El - = L & @ Ll < Ll Ll Ll Ll Ll Ll @
D74 | B7® D14+ | D244 D344 D49 D7 B5¢ | G2¢| R2#| B2v| G28| B2o[ G242 @ B4<| R2¢| G2¢| B2¢| R1<| B4o| R2s B5# @ & @ [
De< | BEY D13+ | D234 D33<(D34 D6~ B4< J@G1l¢| R1¢| Ba¥| G14| Bl<| GIa[ < B3¢ | R1<| G1¢| B1l¢| RO<| B3¢| R1#| B4 & < & |
D5< | BS5+# D12+ | D224 D32¢| D24 D5+ B3¢ | GO¢| RO¢| BO¢| GO<| BOofaGDe| < B2¢ | RO¥| GO¢| BOW| G5¢| B2¢| RO+<| B3¢ @ & £ |
D4e [ Bde D11+ | D214 D314 D14 D4¢ B2a o a £ £ 4 L 4 Ble £ L < | G4 Bl G5¢| B2+ L £ L [
D3< | B3 D10+ | D20/D30-| DO D3+ Bls 4 4 4 £ £ £ < B0+ +a £ +< | G3¢| BO<| G4¢| Bl+| 4 +a @ =
D2s | B2e 2 2 o < | D2¢ BO# @ L 2 2 ¥ @ 2 @ 2 @ 2 & < | G3+2| BO® @ 2 @ =
D1¢ | Bl¢ < + &l < | D1e a < L & & El @ 2 L & @ 2 < Ll Ll Ll Ll Ll Ll @
Do~ B0+~ & & & £ DO+ el & e £ o ¢ & & e £ & a Pl a Pl a Pl a Pl 1+

4-8: RGB # 18080 EMECER=E

4.8 REHBENZM LCD K

4.8.1 TheekA

BENZM LCD R, EXmER—EfRENXFESZHEO. BSF—1 LCD ReR4A (XEH
ERRE. REAREHRA) , BIZFHAIRG LCD #RARS, HMFXIN LCD RanH LB Y
LCD F&E#HITETo

WNFZRERENVENR, RTRJFEBRFNFHENNNFERERRIN, B—PXB2WNME
SREEERRNRIRA L RA SHIEESRUMAN MR RRE, —RMEBWM N IMEE!

o LEAAERA, B EthERLE o RRAIEIHIR, B io BTEEBEIMRFES,
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o W WRIEFERNREES, & flash PRANER—MFIRAZ SRR,
o Xf mipi EXFEEHIF, BIIRF id X7,

ER=FFGENRRUT

o XWHEHKHIE, FELHM SOC EHM IO O, RFixsE SOC By PCB InmEIRAIMIFIE 10
BRHSHAR, YFERFTFREN, TEEEEISREFED,

o FBEFIMRR—IITE, FEAMABFIEM;, B—BEfRRRRTM, IXFNNNE, FEEER
REME, —EBELAEZRERS,

o [REFMZEOLIE mipi-dsi, HFBREZ— try, FEINRK.

ER=MG AR T:
o XNFHEBE, 3 io MHKMBE R AT, 5T,

o REREMIMEMGHIR, ML, EXWHBEAE, FEAE,
o EALERE, FHRATIMEHRIR, FEETINTLIRIE.

(1 38R

HENYERRANipi-dsiiERR,, A ER—RFREREFEFREFEHR LESREZFHBTETRR!

EiR5i%2, RREMERR—TRTRVHOIRR, BRAIBATARE , EHARLMTANE, TERETHMER.

EiR5ik1, HiokHSHIEFREL cdiiseRMEESOCIREIPCBSEME, — B ESIMMBTEREL, BRGERS
HittR; BIRMESIMBERIGREBRT, SOCHPCBmEREN, iRt EIAR—SRRFRERTEMGHEF
BAEMEEIR LEERBFMAER ZRHRR, BEF LRGEFR—E A UEIEREIoBFHERE,

uboot 1 kernel 2 51#E REHF BIEN Z & LCD BAITHEE, MRS ZELHF uboot-2018, MIiE
WEA uboot EIMZFH LCD BRBEMNINEE. WMRARFAEFE uboot(th)), HbINFLE|RECIN
2% uboot #51iE, BBATER kernel NZ R BHIENINEE,

4.8.2 Uboot REfFBENZM LCD BHVERGE

BRI AXIHERRETHREZRE (UE2 1cd0) , HEERARN T BERBENMMNTE
BAWBERRBNEEAERRRETENEEE RS, BAERAGENT:

1. Uboot &M% dts HHY soc TR TIEMTI A 1cd0 1 (& 1cd0 2. 1cd0 3, RIBFER
IRFFIEI, £% 1cd0 TRAGREIFET) , HEASFSENNNRESHNEE.,

2. EEROARER, HBHLR lcd0 MREIREIFARIMNER id(BEMSGZE) ARTIRNELE, PENZED
79 sunxi lcd switch compat panel, EARISETE 4-8“RFIRshIIRRGI",

3. 7£IAA sunxi lcd switch compat panel g, HFRHRITT ZEIABNFRREN B XF
TAE, EME “FIRspIRRG” 89 LCD_power off,

4. H1R7E LCD open flow #, A sunxi lcd switch compat panel FRTERIFF R REA K
ZHINFRRBAVENEZE 0, RESETE 4-9“RIXTHRER ",
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LCD_panel_try sw

ug result[1e
qu num = B ;

result, &num);

result[ol);

1]1;

4-9: FIRTHIRTHGI

532 LCD_open_flow(u32 sel)

LCD_ UFEN FHNI(He1 LCD_power_on, 03 ;
C L l, anel_try switch, 0);
anel _init,

C O L, s lcd_tcon_enable, 50);
LcD _OPEN_FUNC(sel, LcD_bl _open,

return 8;

4-10: FRIRThEIHRIERY

SERE.

1. brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/1cd/K080 IM2HYL8O2R 800X1280.c

2. brandy/brandy-2.0/u-boot-2018/arch/arm/dts/al33-b4-board.dtszdevice/config/chips/al33/configs/
b4/uboot-board.dts

3. device/config/chips/al33/configs/b4/1linux-5.4/board.dts

HthinBe:

1. BFEMEREEE T uboot Eit kernel B9 lcd ¥HXHI dts BCE, kernel HIRIRTHT AT
AIEBNIE, BREINAZETEIEHEN,

2. ATINRNBHIBNRE, RINEE—RBHNIERIAMERANRRR, BLBMIEARIT
try BIREHRVZEMERERZAIERNERR, INAFEZINEE, FEFEXHE uboot BLE
In “COMPATIBLE PANEL RECORD”,

3. ZRRBTNERZIRFILRIERNEYE, hEERRETHEERRIRAGENRGRA, 5
FARRERDANE, SEWTEETFERES,
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NI W=
4.8.3 kernel BEEHBHIENZF LCD BRERAZE
XA EeEANTIREREZIFEEH ST, BT IEGSIEINERE ID, §FAZiFEdaidEHMbS

XX

BRI7E linux-4.9 AR TEEXEIR, EAGE:
SR—ERITHNTRZEE

Use for SATA display test (NEW)
Framebuffer Console Support{sunxi) (NEW)
0ISP Driver Support(sunxi-disp2)

Support PQ driver (NEW)
0ISP2 Framebuffer rotation support (Disable rotation)
Framebuffer show bootlogo from lzma file (NEW)
HOMI Driver Support(sunxi-disp2) (NEW)
HOMIZ.® Driver Support(sunxi-disp2) (NEW)
HOMI EP952 Driver Support(sunxi-disp2) (NEW)
TV Driver Support(sunxi-disp2) (NEW)
VDPO Driver Support(sunxi-disp2) (NEW)
EDP Driver Support(sunxi-disp2) (NEW)
hoot colorbar Support for disp driver(sunxi-disp2) {NEW)
Iebugfs support for dlsp dr1ver(sunx1 d15p2] [NEH}

—— =

The device 1s compatible with multiple screens
. - : : bre of AW (NEW)

fnable LCD_FB FB_DEFERRED_IO (NEW)

===5:

_CD panels select

Display.engine feature select ---=
4-11: BEMHBENZR LCD RiE

SR, EMEENRRFHREEMT

ln\ .

EINBEENRNISENT RRGLSBRE: Icd{ETE

F"}ﬁ, BABIERIRER T R

B} RBFFS. LLMBEM—1BE

SOCIGEMHIIEANE
1cd® 1: lcdo 1@05462000 {
compatible = "allwinner,sunxi-lcd0 1";
=S
pinctrl-names = "active","sleep";
status = "okay";
+
IRRIGEFIEAS
&lcdd 1 {
base config start = <1>;
lcd used = <1>;
lcd driver name = "t050k589 1";
lcd bl 0 percent = <0>;
lcd bl 40 percent = <23>;

lcd bl 1060 percent =
lcd backlight =

<100>;
<150>;

/ EEXMIsunxi-lcd0 1M9/GHERE MTRE—

WRIFE © HiBEEREROBRAR.
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};

//lcd backlight = <80>;

led if = <4>;

lecd x = <720>;

lcd y = <1280>;

lcd width = <62>;

lcd height = <110>;

lcd dclk freq = <60>;

lcd pwm_used = <1>;

lcd pwm_ch = <6>;

lcd pwm freq = <50000>;

lcd pwm pol = <1>;

lcd pwm_max_limit = <255>;

lcd _hbp = <32>;

lcd ht = <780>;

lcd _hspw = <8>;

lcd _vbp = <12>;

lcd vt = <1304>;

lcd vspw = <4>;

lcd dsi if = <0>;

lcd dsi lane = <2>;

lcd dsi format = <0>;

lcd dsi te = <0>;

lcd dsi eotp = <0>;

lcd frm = <0>;

lcd io phase = <0x0000>;

lcd _hv_clk phase = <0>;
lcd_hv_sync_polarity= <0>;

lcd gamma_en = <0>;

lcd bright curve en = <0>;

lcd cmap _en = <0>;

lcdgammadiep = <22>;

lcd gpio 0O = <§&pio PD 19/1 0 3 1>;
lcd gpio 1 = <&pio PE 1'1 0 3 1>;
//lcd gpio 2 = <&pie”PD 7 1 0 3 1>;
pinctrl-0 =.<&dsi4lane pins a>;
pinctrl-1 = <&dsidlane pins b>;
base config end = <1>;

status = "okay";

SER=. EFERE, KMEER ID EEEHRIIINEE:

WRAFRE © BseEREROERAE. RE—TNF
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s32 lecd_panel_id_check(u32 sel)

ug pnl2

LE_, pnlol,pnl1],pnl2],num,ret);

return ret;

led_cfg_panel_ainfo,
f led_open_flow,
led_close_flow,
func = led_user_defined func,

led_esd _check,
led_reset_panel,
led set esd info.

4-13: i& & panel id checkf 3%

FEREZEE ID WA EZERRA, SERIBREENFREEN, YXMRERE-1, RTE ID R
3t, BRIEEHSBEIEITF="%5SM lcd RIXEIH panel id check RERGLEEXIER ID, H
F#3¥zh panel id check E#UR[E] 0 BY, FRAAIERENRY ID MRELA, ERBNSINEXDIRENXT
MHNEHER, HRERER.

R &

B LAE R tERER R OONFTED, EIEEIINES, RE panel id check R#R[E] 0 BIFF
IXEHRIH IR LR ER A ZRITo
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5.1 LCD #O=#kEA

5.1.1 lcd driver name

Led BREINRF (FRFH) , ©M5REREHNEFXN,

5.1.2 lcd model name

Led REEREZT, M, AIUATRNERsPE—D XD R ERF

5.1.3 lcd,_if

Lcd Interface

RERNERNTNE XA

HV RGB#EZO
CPU/180#%O
Reserved
LVDS#EO
DSI#EO

W NNRR O

5.1.4 lcd hv if

Lcd HV panel Interface
XNSHRFE led_if=0 BABER. EX RGB AL FE TR LFEOLE,
BN ENNNE X

0: Parallel RGB

8: Serial RGB

10: Dummy RGB

11: RGB Dummy

12: Serial YUV (CCIR656)
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5.1.5

lcd hv clk phase

Lcd HV panel Clock Phase

XNBHABE led if=0 BBABER. X RGB BFZREM clock 5 data ZEIMAENIX R, 2
B 4 MEAAIEIET,

REANENNNE X

0: 0 degree
1: 90 degree
2: 180 degree
3: 270 degree
5.1.6 lcd hv sync polarity

Lcd HV panel Sync signals Polarity

XNBHEEE led if=0 B8AEK. EX RGB AP R hsyncH vsync BITR L,

REMRMERNNNEXA:

vsync
vsync
vsync
vsync

W N = OO

active low, hsync active low

active highs hsync active low
active low, hsync active high
active high, hsync/ active high

5.1.7

lcd hv srgb seq

Lcd HV panel Serial RGB output Sequence

XS

it

%7 led_if=0 B lcd hv if=8 (Serial RGB) BZA &,

X & #1417 RGB mtmiar:

0dd
0dd
0dd
0dd
0dd
0dd
0dd
0dd
: 0dd

= O 0o Ul AN O

(<)

lines R-G-B; Even line R-G-B
lines B-R-G; Even line R-G-B
lines G-B-R; Even line R-G-B
lines R-G-B; Even line B-R-G
lines B-R-G; Even line B-R-G
lines G-B-R; Even line B-R-G
lines R-G-B; Even line B-R-G
lines B-R-G; Even line G-B-R
lines G-B-R; Even line G-B-R
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5.1.8 lcd hv syuv seq

Lcd HV panel Serial YUV output Sequence
XNBHABE led if=0 H lcd hv if=12 (Serial YUV) BA B,

EX YUV gt

0: YUYV
1. Yvyu
2: UYvy
3: VYUY

5.1.9 lcd hv syuv fdly
Lcd HV panel Serial YUV F line Delay
XNBEAEE led if=0 H led hv if=12 (Serial YUV) BA B,

E X CCIR656 mi3Et F A B RATIEIRAIITEL:

0: F toggle right after active_video line
1: Delay 2 lines (CCIR PAL)
2: Delay 3 lines (CCIR NTSC)

5.1.10 lcd cpu if

Lcd CPU panel Interface

XN SHRE%E led if=1 BA B, AFNFRISERGB # 18080 EMEEEREES CPU AR

JIR7IN
REENENNNE X

18bit/1cycle (RGB666)
16bit/3cycle (RGB666)
16bit/2cycle (RGB666)
16bit/2cycle (RGB666)

8: 16bit/1lcycle (RGB565)
( )

( )

( )

o AN O

10: 9bit/1cycle (RGB666
12: 8bit/3cycle (RGB666
14: 8bit/2cycle (RGB565

WRAFRE © BseEREROERAE. RE—TNF
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5.1.11 lcd cpu te

Lcd CPU panel tear effect

RERNENNNEXA, REN 0 B, RIFEMREM lcd_ht x lcd_vt; BN 1 5 2 B,

RIRBIFRESEIA M te Bl

0: frame trigged automatically
1: frame trigged by te rising edge
2: frame trigged by te falling edge

5.1.12 lcd lvds if

Lcd LVDS panel Interface

RERNERNNNE X A:

0: Single Link( 1 clock pair+3/4 data pair)
1: Dual Link(8 data lane, B4%KlaneEZ—+KR, FRERIEBHER)
2: Dual Link (B4%laneiZZ2IBE, TRTYENR, BRITRE—1F)

lcd_lvds_if FF 2 MIZRERE, HMP—E—F0E, ABMITEETREFENAZS, L lcd BE

E timing RSFBRE T FEMH timing B,

5.1.13 lcd lvds colerdepth

Lcd LVDS panel color depth

REENENN S XA

0: 8bit per color(4 data pair)
1: 6bit per color(3 data pair)

5.1.14 lcd lvds mode
Lcd LVDS Mode
XABHMEGT lcd Ivds bitwidth=0 BAEX,

RERNENNEXA (WTE) :

0: NS mode
1: JEDIA mode

WRAFRE © BseEREROERAE. RE—TNF
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Clock /

\ /

];']T:J%f (RlXRUkGUXRiXMXmeXRIXRD . "0)

i XXX XX

i (3 X2 XpE X vs Xuis X BSXB4XB3XBZ)§(DE)

NG00 000 000D

5-1: lvds mode jedia

Clock /

l:{mg_* <R3XR2*G2X R?XRﬁXRSXmXRzXRz*Uz)

! [

: [
RINT* ((}4 X G3 X B3 X B2 X G7 X G6 X G5 X G4 X G3 X B3 )
RIN1- . 4

: [

0 EEEEEEEEEN)

T{m?r (Rl XRO*NAX B1 XBUXGI XGUX R1 XR{})E(NA)

5.1.15 lcd_dsi if

5-2: lvds mode ns

Lcd MIPI DSI panel Interface

XM BHABTE led_if=4 BABK. EX MIPI DSI RHIMFHEEL,

\ T\

IR © HiB2EREROBIRAR. RE—INF
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REENENNE X

0: Video mode
1: Command mode
2: video burst mode

7 Video mode By LCD &, EXBRIFEN, B ht, hbp FREFSHNEX; Command
mode ME, BEHFEETR Buffer, —f&2F— TE 3|#l,

5.1.16 lcd dsi lane

Lcd MIPI DSI panel Data Lane number
XNMBHABEE led if=4 HAER.

REMRMERNNNEXA:

1: 1 data lane
2: 2 data lane
3: 3 data lane
4: 4 data lane

7£1824 1cd _dsi lane FEMENEZEERNVBRAIZRERFRD lane ¥, BokFE lane #H
e S —ARPI LI7ER 1C data sheet FIZEEs

5.1.17 lcd dsi format
Lcd MIPI DSI panel Data Pixel Format
XNBHRABE led.if=4 A B

RERNERNNNE XA

Package Pixel Stream, 24bit RGB
Loosely Package Pixel Stream, 18bit RGB
Package Pixel Stream, 18bit RGB
Package Pixel Stream, 16bit RGB

W N = o

5.1.18 lcd dsi te
Lcd MIPI DSI panel Tear Effect
XNMEHREE lcd if=4 BABK

REENENNE X
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0: frame trigged automatically
1: frame trigged by te rising edge
2: frame trigged by te falling edge

A %ER 0 B, RIREREEYEA led_ht x lcd vt; &ER 1 5 2 BY, RIRFEREIEAHEA te
Bx,

XTHEAMER—mAL%L SoC mNES, BTRTES, MREEXIEZE, A SoC WA
B9 7R R BR B MR B SR AR A

5.1.19 lcd dsi port num

DSI & port &,
XNBHIBE led if=4 BABEK.

RERNERNNNE X A:

0: —fport
1. F1iport

5.1.20 lcd tcon mode
Tcon &=,
XNSHRBE led_if=4 RHABTH.

REANENNNE X

: normal mode

: tcon master mode (TEFE—KAEEIERF)
:: tcon master mode (B—MZRES)

tcon slave mode (fk§master mode3R/EZzh)
: one tcon driver two dsi (8%lane)

W NRR O

5.1.21 lcd slave tcon num

Slave Tcon HZES,

XPNBHRET lcd if=4 BMHE lcd tcon mode FF 1 & 2 7EM. BTFME master &1
T8 tcon iHBAM tcon HIFS,

REANENNNE X
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0: tcon lcd0O
1: tcon lcdl

5.1.22 lcd tcon en odd even div

XNBEHEEE lcd if=4 MH lcd tcon mode=4 BIA B,

REMRNMERNNNEXA:

0: tconF—MEGRDEERFRRELTHIDSIEIR
1. tcon—mEGD FBEREFLLMPODSIER

5.1.23 lcd sync pixel num

XNSEHEEE lcd if=4 MH lcd tcon mode FF 2 5#E 3 HABE K

RERP M tcon BYESIA pixel:

(B F@idlcd ht )

5.1.24 lcd sync line num

XN EEE led if=4 MH lcd tcon mode FF 2 H#E 3 BHAB K

RERL M tcon FIERIATT:

(B%: F@dlcd vt )

5.1.25 lcd cpu mode

Lcd CPU *Eﬁo

RERNENNNE XA, KEN 0 B, RIFEREN lcd_ht x lcd_vt; ®EHN 1 5 2 B,
RIRBIFRESEIA M te Biod:

0: HETERIENE, HiFHERESAIME
1: FETiRIEHIEBlockMcounterfil kK EMIM IR tefit k.
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5.1.26 lcd fsync en

LCD f{E#E fsync IhgE, ATFHhEA sensor HE, BMERY, 25 IC LHF.

0: disable
1: enable

5.1.27 lcd fsync act time

LCD B fsync Thag, HPNERETREKE, B4 GRHHHNTH.

(0~lcd ht-1 )

5.1.28 lcd fsync dis time

LCD B fsync I9gE, HRNTRETEKE, B4 GRFHIT R

(6~lcd ht-1 )

5.1.29 lcd fsync pol

LCD B fsync ZIaEI B EBFRIRIE,

0: BREFTRE
1: BYEBETAS

5.2 R FZRH

TEHLMSHENTRREEXE, RETRERK (SoC) REHENF. BT PRELEHRME
WimBViEE, BRTOWRMRTZI, HEJLIMBERFZENFEN, MR—EDWE, A
EONRE, el INBEDLETER 1,

REURIRINT

1. 198 LCD Bl o
2. MBEFMIE Driver IC FMHEN (AR REXLEXH) , WTEFMT.
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3. Mechanical Specification

Parameter Spedifications Unit
QOutline dimensions (typ) 125.55 (W) x 170.95 (H) x 1.95 (D) *1 mm
Main LCD Active area 119,808 (W) x 159.744(H) | mm

Panel Display format 1536(W) x RGB x 2048(H) | -
Dot pitch 0.026 (W) x 0.078 (H) mm

Base color Normally Black -

Illumination mode Transmissive
Mass 65(TYP.) g

*1 The above-mentioned table indicates module sizes without some projections and FPC.

5-3: lcd infol

Ta=25 °C

Item Symbol Min. Typ. Max. Unit
Horizontal Frequency - 124.32 - kHz
Pixel Clock Frequency - 118 - MHz
Horizontal Total THT 878 948 - CK
Horizontal Synchronization THS 1 24 - CK
Horizontal Back Porch THB 55 90 - CK
Horizontal Address THA 768 768 768 CK
Horizontal Front Porch THF 55 90 - CcK
MIPI Port 1 & 2 Skew SKEW -THB 0 THF Ato B
Vertical Frequency. 57 60 63 Hz
Vertical Total TVT 2068 2072 - THT
Vertical Synchronization TVS 1 2 - THT
Vertical Back Porch TVB 8 10 - THT
Vertical Address TVA 2048 2048 2048 THT
Vertical Front Porch TVF 12 14 - THT
Mipi Clock Frequency 764 804 844 Mbps

IOVCC=1.8V.V5P=5.6V.VSN=-5.6V.GND=0V
5-4: 1cd_info2

3. THEARSEIEAENERT, BTLIRIE vesa tnEFRIRE, FEXE DMT # CVT Rk,
Hr DMT, #6892 (VESA and Industry Standards and Guidelines for Computer Dis-
play Monitor Timing(DMT)) , T#EZinE, EEMEZMHERAIHEN timing.

Hep CVT, $#EM=E (VESA Coordinated Video Timings(CVT) Standard) , ZinEiR{H
—MBERAARNBFITREHIEE D ¥R, RIFHERFESHE timing,

Bl LT EX A excel ®XIHEVESA Coordinated Video Timing Generators
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A TEMREZAREH, BRINTAEEIGEE 1d hfpflicd vipB i, RARESEHREEE/LNEH

SEPE B 1cd hfpFltcd vipo

lcd _ht = lcd_x + lcd_hspw + lcd_hbp + lcd _hfp

lcd_vt = lcd_y + lcd_vspw + lcd_vbp + led_vfp

5.2.1 led x

ETRREVKTHERYBE, BROWERPHE,

5.2.2 led y

ETRRNERTH, BROWERPHE.

5.2.3 lcd_ht

Horizontal Total time

¥8—1758 dclk B9 eycle Mo M TE 55:

hsync hspw

hfp hbp

de

ht

5-5: lcdht

5.2.4 lcd hbp

Horizontal Back Porch

EEMITE, TRAFES (hsync) 8, FIBEREBUEHBZEIN dclk B9 cycle M, BERY

=5X, WLEE 5-5, FEMNZEEET hspw Ko

(0 3588
BE7T hspw E&, Bllcd_hbp=3%FRE9hbp+3BREIhSspw,
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5.2.5 lcd hspw

Horizontal Sync Pulse Width

BTRSESNEE, £k 1 1 dclk B9BYE (BIZE 1 4 data cycle BIBTE]) o L EE 5-5.

5.2.6 lcd vt

Vertical Total time

E—NET8. WTHE 5-6:

VSync L |_|

1vfpr1vb|:lr ht——{ |"_

e I

vii2

5-6: lcdvt

5.2.7 lcd wvbp

Vertical Back Porch

{EZRPES (vsync) Fia, EIBEREEITHRZENTE, SEZRSESX.

[0 3588
BE7 vspw £, B Icd_vbp= EF5E vbp+ EFRH vspw,

5.2.8 lcd vspw

Vertical Sync Pulse Width

ERPESHNEE. £1IRN1T. WLE 5-6,

5.2.9 lcd dclk freq

Dot Clock Frequency

T LT el T
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FRGREEME (B4 MHz) .
fps = (lcd_dclk fregqx1000x1000) / (htxvt),

XMEREULATANHE:

(lcd dclk freg=lcd ht*lcd vt*fps )
AR

1. FEN="SHABEMEFMPIRE, fps —HE 600

2. IRZRHRTEO, R—MEFRE 2 2 3 MARY, BATUAUTARITE:

AH—:

(lcd dclk freq * cycles = lcd ht*lcd vt*fps )
AR

[lcdidclkjreq = lcd ht*cycles*lcd vt*fps ]

5.2.10 lcd width

Width of lcd panel in mm

SR lcd BRAYEERE, 2IE mm, BTIHE dpi.

5.2.11 lcd height

height of lcd panel in mm

SR lcd BRAESE, 2% mm, BFHE dpi.

IR

BIEBIZHmME pwm BXET, REZFMA pwm PR X ERNS MR ANRIN ,

S
B ET AT, KEERAR, ATHRENEN.
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5.3.1 lcd pwm used

IEIZZ?TQJEH PwWIn,
IS EHATRA U E = ERIEH.

5.3.2 lcd pwm ch

Pwm channel used

HESEATREEAR Pwm @i, XEZHEFEMA SoC M4 pwm BiE, BIEERREEZEZAM,

5.3.3 lcd pwm freq

Lcd backlight PWM Frequency

XNEYEE PWM ESHIER, BN Hz,

(1 388
o MEFEIBEVWREZMESEINE, SMEREIRENE RATHREE, 25 RFMESITBERRITN pwm SAEEH,
B ERERFMEECE#TIRE,

o HRRENHEEZEEING, BEEENK, BaiEXAL pwm B2 MILt.

5.3.4 lcd jpwm pol

Lcd backlight PWM Polarity

XN SHECE PWMESH ST AR, REBENENNEXA:

0: active high
1: active low

5.3.5 lcd pwm max limit

Lcd backlight PWM && RS, UREERT

Ebdn 150, MRFE RS REEREZ 150, 0-255 SEERNNZEERSHKAMRGTE 0-150 SEHE
N, ATERESEARE, TE#.
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5.3.6 lcd bl en

HILEERER, JFF, BEREERSH, BTHEENER LT ERNEE.

(7=6: lcd bl en = port:PD24<1><2><default><l> )

BX: PD24 BHESBEFRITH LCD H¥; ThL, RIASEF.

o F—RIES: hEEN . 1 Ak,

o BIANES: RERM, £/A 0 19E, MAWHEBEEES, NRE 1 NESWEREBFE L,
2 SAARWEPERA T, /A default FIERRIIAKE, BIEBPE L, HEHIELK.

o BE=NRIES . IKehEES. default RIXTIEENBEFR 1.

FONRIES: BF, 0 AREFE, 1 AREBETE,

FETRRARENIZOEITH. XBVEH,

(0 3588

—RERB, BERTEMEEE, EXIART, BUSHMEBREKRER T, PKIEEFREERN LN, SHEKREAIR, RABTE
FHESRT, X2 uboot ETRIEINZETR. FREEAGHNRE.

5.3.7 lcd bl n.percent

HBYEMAHE, n 79(0-100),

tEINEER $HXTREAFLL MR LCD B, RREENREMAHIAUKARSTERL, UEREZN
Bkt

Etdn lcd bl 50 percent = 60, FREBK 50% W=EERAER 60%, BIRELLERIES 10%.

(1 35288
BRI EEF LSRG ETHRE,

5.3.8 lcd backlight

BILRAIAE, 0-255,

EEMRETE uboot B7R logo MERMIRE, FENTAZNZRENEFRENEERRESE,

[0 3588
&% logo Fifk, —RRHBELRRNRE, WRMEBRIIL,
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5.4 ETRMREXS

5.4.1 lcd frm
Lcd Frame Rate Modulator
FRM ZEf#RHETF PIN R/ SEHIEIRR L,

NS ERENEXNE XA

0: RGB888 -- RGB888 direct
1: RGB888 -- RGB666 dither
2: RGB888 -- RGB565 dither

BL LCD RHBREENE 18bit 8% (RGB666) I 16bit &R (RGB565) , EINITH FRM
Ihie, B dither WA NMAER, EETEER 24bit &R (RGB888) HIMR. WM TEFT,
LFEIR®ARN RGB66 By LCD BE'R, TEIR{IF dither FRER, #T7F dither FBXHE
B S S EF B

5-7: good
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5-8: bad

5.4.2 lcd gamma en

Lcd Gamma Correction Enable

REMRNERNN R EXA:

0: LcdMGammatIETHREX ]
1: LcdM9GammatXIETHREFFR

REAN 18, BEERIRDFX lcd gamma tbl[256] #H{TIEE,

5.4.3 lcd cmapren

Lcd Color Map Enable

REMENENNE XA

0: LcdMGammatIETHAER ]
1: LcdM9GammatRIETHREFF R

EA 1K, FEX lcd_cmap tbl [2][3][4] #1T7MH{E Lcd Color Map Table,

B81M&EE R G. B =&, SOMREAN—MERD, SHE 12 PRk, HAFHEX
TEERTT, FTHERTEEN RGB, FERTHE/LNMER, BANRBRRTZUIEMRTEIR

AEN

LCD CMAP BWEERMREHINEE, REGRERHAHRN LCD BARBEE,
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LCD CMAP EXETH 4 MEEN—NE&ET, 8MEESD R G, B3 Mh&Ex, BHE 12
NNETT, @ led_cmap_tbl EXMHXF, MWHNESMNRETABERIE 12 NMhExZ

o

__u32 lcd_cmap_tbl[2][3]1[4] = {

{

{LCD CMAP GO,LCD CMAP B1,LCD CMAP G2,LCD CMAP B3},
{LCD_CMAP_BO,LCD_CMAP_R1,LCD CMAP B2,LCD_CMAP R3},
{LCD_CMAP RO,LCD CMAP G1,LCD CMAP R2,LCD CMAP G3},
H

{

{LCD_CMAP B3,LCD CMAP G2,LCD CMAP B1,LCD CMAP GO},
{LCD_CMAP_R3,LCD_CMAP_B2,LCD CMAP R1,LCD CMAP BO},
{LCD_CMAP_G3,LCD_CMAP_R2,LCD CMAP G1,LCD CMAP RO},
I

3

Wk, E=THRFEITHGRR R, TITRAKRBHITNEGRAS;

BOMEREN—TET, FIRKEBOANMENSE —NMEERS, FIIREEENMERENS
“MEERRGY, LU,

MEMNEN, GENREHEINOTEMT.

% 3

5-9: cmap BREMHHER

5.4.4 lcd rb swap

JAIR tcon IR RGB 9 R 92# B 92,

0: AL

p=4
1. ARRH BB E
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5.5 HRMEMZSER

5.5.1 #iR

MRFEEAERBEROIIME disp) TRAEX, AR EDEANFAFEUNEN disp FE
XB—5, bl TEAIBIF:

disp: disp@01000000 {
disp init_enable
disp mode

<1>;

<0>;

/* VCC-LCD */

dclsw-supply = <&reg sw>;

/* VCC-LVDS and VCC-HDMI */
bldol-supply = <&reg bldol>;
/* VCC-TV */
cldo4-supply = <&reg cldo4>;

3

Hrh-supply REEMN, 7E-supply ZFIHNFHBENZMEN, FEIEBENEEREXNET. E-5
ER% <&reg sw> NHFTE board.dtsi B regulator0 T s shkEl,

A 1cd0 B R, MNREMFHA reg sw, WG TEXFEEMT, delsw X dclsw-supplyo

((lcd power=" dclsw” )

BT u-boot F8F axp WEH# display Xz, MR, ENEHMIRMEEE, AT EIER
7, DRHBR, BLIT RS

£ u-boot 2018 H, axp WENFIAZEIM bldol XM axp HAFEXHEF, FAUGHR xxx-
supply HEHERIFIZERX D axp A BEX K E.

5.5.2 lcd power

W EERERSE D,

[a_'\ﬁﬂt lcd power = “vcc-lcd” ]

ECE regulator MR ¥, EEWZE, FEERFRBEAMBNATEORTH. XAEH,

AR NREZSITBEZFEITH, WEX led powerl, lcd power2 %,
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5.5.3 lcd pin power

R tcd_power—E, KFNBABAIKREZE, TREERRDFEIEE, MEBRERBITERK
oz aifERe, EREEZERL,

(a_'\ﬂ: lcd pin_power = “vcc-pd” )

AR NRFEZA, NFHM led pin powerl, lcd pin power2 &, BR7 leddx Z4h, XE
I ERIA A RTRER pwm FRXT LY B RIS R,

5.5.4 lcd gpio O

[/1_11’9'”: lcd gpio 0 = port:PD25<0><0><default><0> ]

&X: led gpio 0 5lf179 PD25,

o F—IPRIES: TheEnEC, 0 RN, 1 AEE.

o FTARIES: NEBM; F/A 0 0E, A BEMESES, NRE 1 WEWEPEBE L,
2 S RWEPEA T, EMA default FIEFRARMKIMNKRE, BIEBFH LR, HEHIELK.

o B=NRIES: IKEHEEST; default RIXGHAEDBEFLR 1o

o BEMNRIES: RISAINME, BIRHIRENRHE, Z5|MMLHABT, 0 HREBEF, 1 heH
¥,

FRERFEARANAEORITIS, AMRRESl. BEERITH R 07,

AR NNREZA gpio HEERS], WENX led gpio 0, lcd gpio 1 %,

5.5.5 pinctrl-0 # pinctrl-1

FERE cdo TR, HiFEZEREEMERN, RRELpinctri-0Mpinctri-1MEETFIT, AJLL
BiRAIENXTFHN, WA UBECENXMN, 1RAIEXNER—AER LULERZEB R Farch/arn/boot/dts
Y FEarch/arm64/boot/dts N3k FA-pinctrl.dtsi FIREIE X

BIF:
pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 = <&rgb24_pins_b>;///REREHENEN, io_disable
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& 5-1: {=AIE X IFHVERI A TR

ERIZIR R

rgb24 pins a #1 rgb24 pins b RGB R0, mMEHIEURER 24,
RGB388

rgbh18 pins a # rgb18 pins b RGB RO, MBEHIREMRER 16,
RGB666

lvdsO pins a #1 lvdsO pins b Single link LVDS #0 0 EMEX (F
£ 1cd0)

lvds1 pins a # lvdsl pins b Single link LVDS #0 1 EMEX (F
£ 1cdO0)

lvds2link pins a #0 lvds2link pins b Dual link LVDS #OEMENX (X8
1cd0)

lvds2_pins_a #1 lvds2_pins b Single link LVDS #0 0 EMEX (F
£ lcdl)

lvds3 pins a #1 lvds3 pins b Single link LVDS #0 1"EMEX (F
& lcdl)

lcd1 lvds2link pins a Dual link LVDS #EOEMEX (XL

lcd1 lvds2link pins b lcd1)

dsi4lane pins a #l dsi4lane pins b

4 lane DSI FZOEHIE X

BHEX—4HH]

51f board.dtsi F, RERFARNAETRZFEERMT, BAHMBCTEZANEN, ETX
cpu HIER/) cpu 15, MIHIBrFREREME XHE pio (K cpu i) THEHIER r pio (/) cpu

%) Tm.
B+
&pio {
18080 8bit pins a: IB8080 8bit@0 {
allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
PD19", "PD20", "PD21";
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pD19", "PD20", "PD21";
allwinner, function = "I8080 8bit";
allwinner,muxsel = <2>;
allwinner,drive = <3>;
allwinner,pull = <0>;
T
18080 8bit pins b: I8080 8bit@l {
allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
PD19", "PD20", "PD21";
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pD19", "PD20", "PD21";
allwinner, function = "I8080 8bit suspend";
allwinner,muxsel = <7>;
allwinner,drive = <3>;
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allwinner,pull = <0>;

e pins: B&XEHH,

e pname: BEHIZFR, BIEEG

o function: ERITHEERFR, AIEEL

o muxsel: ERITHEEEE, RIE port spec FIEEFEXTNIHEE,

e drive: IXEhEES), EEHAIRTNEEIHAK.

e pull: ETHI, /A 0 M9iE, tnrnASBMESMES, NRE 1 WRASFSBME L, 2 ARA
EREBPA T i, £ default FIEAREGANRTS, BIEBEFE LN, HEHIELY.

NTHE, BIIBEFRBTEaRE—BNRT, HPERN a NEMIERE, b 895 io_disable A
Fig& XA,

BiHE, FEERAMAREIIERER, BTG FEXEFEE BN,

pinctrl-0 = <&rgb24 pins a>, <&xxx_pins a>;
pinctrl-1 = <&rgb24 pins b>, <&xxx_pins_b>;//REREHMRRIEN, iondisable

5.6 ESD F#REIIE RS TIEE

XANIHEETE linux4.9 LUK linux 3.10 sunxi-product 9% ESEMT, MREEXPMIHEE, BB
SER AR

SR—. BRTHNMTREER:
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.config - Linux/arm 4.9.56 Kernel Configuration

> Device Drivers > Graphics support > Frame buffer Devices > Video support for sunxi -

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty submenus --
Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M> modular
features. Press <Esc><Esc> to exit, <?> for Help, </> for Search. Legend: [*¥] bu
excluded <M> module < > module capable

] Framebuffer Console Support(sunxi)

>  HOMI Driver Support(sunxi-disp2)

> HOMI2.@ Driver Support(sunxi-disp2)
> V Driver Support(sunxi-disp2)

> DPO Driver Support(sunxi-disp2)

> DP Driver Support(sunxi-disp2)

1 ink panel used

1 oot colorbar Support for disp driver(sunxi-disp2)
1 ebugfs support for disp driver(sunxi-disp2)

] omposer support for disp driver(sunxi-disp2)

1

SD detect support for LCD panel

5-10: menuconfig

SR, EhRERED, KM=EIFHEE:
NTFafl, EF he0801a068 7N esd HHRBYIEEEKEL

(linux-4.9/drivers/video/fbdev/sunxi/disp2/disp/lcd/he0801a068.c) :

struct _ lecd panel he@801a068 panel

name
func
cfg panel info = lcd cfg panel info

cfg open flow = lcd open flow

cfg close flow = lcd close flow

lcd user defined func = lcd user defined fur
esd check = lcd esd check

reset _panel = lcd reset panel

set esd info = lcd set esd info

5-11: BIRhGEZEMAEE
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esd _check KR#HE:

(532 esd_check(u32 sel); )

B BHEERBEBIRIRE,
REME: MNRREFEVIEFRE 0, FEFAIEFIEREIE 0,
sel: B/ 7%&5|,

BTREHNERBERZEORS, FTRBFRNRHNRESER, —RRRSBIEDZORMENREES
(id HNEHECHFER) , NRRNEBNANERESRN, REEKNWINARZESFEN. LT
H dsi FEIMOE:

ic s32 lcd esd check(u32 sel

B32 ret = ¢
u8 result[16]

ret = sunxi 1rd _dsi gen short read2p(9, 0x10, 0x0, result
it (result| = Ox3f
ret = -1
else
ret = 0
return ret

5-12: FHEBHLNIZAEHAED

tesh, —ARERTE, @il dsi #OEE 0x0A 5<% (JREX power R3) RIITREEIER

sunxi lcd dsi dcs read(sel;:0x0A, result, &num)
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5.1.4 Read Display Power Mode (0Ah)

0AH RDDPM (Read Display Power Mode)
DCX | RDX | WRX | D7 D6 D5 D4 D3 D2 D1 Do HEX
Command 0 1 T 0 0 0 0 1 0 1 0 0A
15t Parameter | 1 T 1 D7 D6 | D5 | D4 | D3 | D2 0 0 xx
This command indicates the current status of the display as described in the table below:
Bit Description Comment
D7 Booster Voltage Status -
D& Idle Mode On/Off -
D5 Mot Defined Setto "0
D4 Sleep In/QOut -
D3 Display Normal Mode On/Off -
D2 Display On/off -
D1 Not Defined Setto "0"
DO Not Defined Setto "0"

reset_panel FREER:

5-13: 0x0A @<

((s32 reset panel(u32 sel);

EA:. HRFESFENRFIREINE RIF,

REME: SUMZIRE 0, EMKEE 0.

sel: Eﬁ?%lo

STRNTGUEHLTE, NFLBEBAR—, SHREMERITHINERENRREEAY
close flow f open_flow FiEXWEIEAR ., RIEXIRERRERE X MR,

#F) # sunxi lcd dsi clk enable (ZERES#hfERE) , BNE

IR

T

TEMREBRG:

=
Be~F

E dsi FIREREF
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Etatic s32 lcd reset panel(u32 sel

sunxl lcd dsi dcs write @para(sel,
sunxl lcd delay ms(50
sunxl lcd dsi dcs write @para(sel,
sunxl lcd delay ms(200

sunxi lcd power disable(sel, 1
sunxl lcd delay ms(166
sunxi lcd power enable(sel, 1
sunxl lcd delay ms(260

led panel init(sel
sunxl lcd delay ms(20

return 9

& 5-14: EfIRHURF1

o [EIFREN=":

set esd info RERREY:

((s32 set esd info(struct disp lcd esd info *p info); )

ER: 1= esd M EAKITH, LLHEIFRZKBTEIEN—R, SEMAEKF, ARSI R LK
R iIE,

RENE: AIhERE 0, FWIE 0.
p_info: REIREN esd 1THEMIE,

/1_'15]' THEEFR, 8F 60 XERFEHIELMN—% (AR esd check K%, R EBRM=

& 60fps WiE, BAmE 1 ¥—R) , AEHFEETHHLEXRHERRITRMEE, B
esd check func pos FLGREIAMA esd check REHMIE, INRE 0 MIEFRTZ IMAITICN
¥, ZAAUEXMNMEMERANZRHPEER (PHAERE) BFEBEENRE, XRIER
MENRE, TEHRH level & 1 RREAILE SoC By LCD HXIERUK reset panel BmE
BYIR1E, level A9 0 BUBHERRIVNMIT reset panel EmEAVIZIE,
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Etatic s32 lcd reset panel(u32 sel

sunxi_ lcd
sunxi lcd
sunxi lcd
sunxi lcd

s1 dcs write @para(sel,

elay ms(50

si dcs write @para(sel, 0x10
elay ms(200

d
d
d
d

sunxi lcd power disable(sel, 1
sunxl lcd delay ms(166
sunxli lcd power enable(sel, 1
sunxl lcd delay ms(260

led panel init(sel
sunxi lcd delay ms(20

return @

5-15: EMIREHRFL2

BT LLEIT cat /sys/class/disp/disp/attr/sys FREXZHEIRY esd info.

screen 0:
de rate 594000000 hz, ref fps:60
mgrO: 2560x1600 fmt[rgb] cs[0x204] range[full] eotf[Ox4] bits[8bits] unblank err[0]
force syncl[0]
dmabuf: cache[0] cache max[@] umap skip[0] overflow[0]
capture: dis req[0] runing[0] done[0,0]
lcd output(enable) backlight (#50) fps:60.9 esd level(1l) freq(300) pos
(1) reset(244) 2560x1600
err:0 skip:0 skip T«0:50 irq:73424 vsync:0 vsync _skip:0
BUF en ch[1] lyr[0] z[0] prem[N] fbd[N] a[globl 255] fmt[ 0] fb
[2560,1600;2560,1600;2560,1600] crop[ 0, 0,2560,1600] frame[ 0, 0,2560,1600]
addr[98100000,00000000,00000000] right[00000000,00000000,00000000] flags[0x00] trd[0,0]
depth[ 0]
acquire: 0, 25.5 fps
release: 0, 25.5 fps
| display: 0, 25.5 fps

esd level(l) freq(300) pos(1) reset(244)

esd level # freq 1 pos WEEBIEE L@ set_esd_info REUREAEERE, Reset FEMIKFER
TREMNRE (WME esd SBFEREZE, FERMNEIHEMRIRED)
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Rk Z FRILUREY sysfs —2£58, KB,

6.1 MNIRIEIRERERITS A

REAE, MIRMRERELIFR LCD BRIERAFE, REFEFNENLZEEHHBOIEKR, B8R
ez, FIREEREET 10 JLo ¥R B0, XFMEMAET 7o

1. A linux BFMARREEH. SDK @ZHFHNNEIE linux B, —fREEE lichee E
longan BYBHEIERR linux, FTEREHE, A lichee & longan iR S FH build.sh 3T
BT BN linux AZNEZ, HEFER, EAERE,

2. FERAAZFKRER LCD B, F(150E Uboot MAZEZEAM LCD I¥sh, XFABETERETR
logo, 1B uboot HAAE ;. FrABRHERIHIIFEIE uboot WERIEIXE, TLIAIR
A1ZE LCD X5, df 2 EA #1EE] uboot, BIMNXHEM—NMLAZE, RAUTUIEESEW
&4 lcd timing MAZEEEKE e #EFI A uboot s5$HY fdt sL1EEK device tree.

Ebani, fdt setlcdO lcd hbp <40>, E%<E fdt helpo

WfE X F uboot E/RIE, —AKETE uboot /EIBEEET inlcude/configs/F&.h #, FRiz
CONFIG_SUNXI MODULE DISPLAY NG, #E2 uboot 2018 ME+%E configs/Fa
_defconfig @ CONFIG DISP2 _SUNXI,

6.2 EEETER

U MER BB EEPREERN,

cat /sys/class/disp/disp/attr/sys

screen 0:

derate 297000000 hz, ref fps:60

mgro: 1280x800 fmt[rgb] cs[0x204] range[full] eotf[0x4] bits[8bits] err[0] force sync[0]
unblank direct show[false]

lcd output backlight( 50) fps:60.9 1280x 800

err:0 skip:31 irq:1942 vsync:0 vsync skip:0

BUF enable ch[1] lyr[0@] z[0] prem[N] a[globl 255] fmt[ 8] fb[1280, 800;1280, 800;1280,
800] cropl 0, 0,1280, 800] framel 0, 0,1280, 800] addr[ 0, 0,
0] flags[Ox 0] trd[0,0]
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lcd output

R HAIEREOZE LCD Mo
1280x800

T HEl LCD WS ¥#E, 5 board.dts & 1cd0 BIIREBE—1%,
ref fps:60

ZIRIEBIRTE board.dts B lcd0 EWEY & HRHVIEIL(E,
fps:60.9

[EERVBRER KNSRI, ERERRNIZZE 60(HAZER fps) ML
CERNEF, MERRHNRUFTIRESERIERZ,

, MREXRZSMNAIESE, EFN

irq:1942

X2 vsync FRETERER, S 1 HARRFT —, EEREE—F 60 (HEER fps) R, EE
cat sys, WIREZK, NZRE,

BUF

SMRESHEFGXEARFKRT, NZEENAE & EEE.

err:0
XPNRRRE, RUBFEABE—BZEWN, BEESTEEESRE, 24%
skip:31

XNRTEEBRE, MR NMERAE—BEZNK, G768
¥, WEAE—MEEE, SRR (BEX) .

I, MIRBFS irg FENHF—

3 KE %/}_1:| 7C0N

EE axp E—KEEEEH enable AILBT TEHSEE. YAXIRARKMN, SFEEM
Eﬁﬁ%itl&o

cat /sys/class/regulator/dump

pmul736 ldoio2 : disabled 0 700000
pmul736 1ldoiol : disabled © 700000

supply name:
supply name:

pmul736 dclsw : enabled 1 3300000 supply name: vcc-lcd
pmul736 cpus : enabled 0 900000 supply name:

pmul736 cldo4 : disabled 0 700000 supply name:

pmul736 cldo3 : disabled 0 700000 supply name:

pmul736 cldo2 : enabled 1 3300000 supply name: vcc-pf
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pmul736 cldol : disabled © 700000 supply name:

pmul736 bldo5 : enabled 2 1800000 supply name: vcc-cpvin vcc-pc
pmul736 bldo4 : disabled 0 700000 supply name:

pmul736 bldo3 : disabled 0 700000 supply name:

pmul736 bldo2 : disabled 0 700000 supply name:

pmul736 bldol : disabled 0 700000 supply name:

pmul736 aldo5 : enabled 0 2500000 supply name:

pmul736 aldo4 : enabled 0 3300000 supply name:

pmul736 aldo3 : enabled 1 1800000 supply name: avcc

pmul736 aldo2 : enabled 0 1800000 supply name:

pmul736 aldol : disabled 0 700000 supply name:

pmul736 rtc : enabled 0 1800000 supply name:

pmul736 dcdc6 : disabled 0 500000 supply name:

pmul736 dcdc5 : enabled 1480000 supply name:

pmul736 dcdc4 : enabled 900000 supply name: vdd-sys

pmul736 dcdc3 : enabled 900000 supply name:

pmul736 dcdc2 : enabled 1160000 supply name:

pmul736 dcdcl : enabled 3300000 supply name: vcc-emmc vcc-io vcc-io vcc-io

OO O

6.4 EF pwm 52

Pwm BRAAXERREE FLEIR,

cat /sys/kernel/debug/pwm

platform/7020c00.s pwm, 1 PWM device
pwm-0 ((null) ): périod: O ns.duty: O ns polarity: normal

platform/300a000.pwm, 2 PWM devices
pwm-0 (lcd ): /requested enabled period: 20000 ns duty: 3984 ns polarity: normal
pwm-1 ((null)/ ): period: @ ns duty: O ns polarity: normal

LE® “requested enabled” RANIERHBEMFEEET, IESEEM lcd REH led BHIFH,

6.5 EFEERIER

cat /sys/kernel/debug/pinctrl/pio/pinmux-pins

pin 227 (PH3): twil (GPIO UNCLAIMED) function io disabled group PH3
pin 228 (PH4): (MUX UNCLAIMED) (GPIO UNCLAIMED)

pin 229 (PH5): (MUX UNCLAIMED) pio:229

pin 230 (PH6): (MUX UNCLAIMED) pio:230

pin 231 (PH7): (MUX UNCLAIMED) pio:231

EFEMERIAIANE PHS, PH6 XL 10 #HIENE®E GPIO Ihde, M PH3 #WHIEN twilo
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6.6 EENHER

cat /sys/kernel/debug/clk/clk summary

XN LA UEWN I HESFRE, REMEESZ L, S5ERHEXIE tcon, pll video, mipi
%

cat /sys/kernel/debug/clk/clk summary | grep tcon
cat /sys/kernel/debug/clk/clk summary | grep pll video
cat /sys/kernel/debug/clk/clk summary | grep mipi

6.7 EF#EOB™ colorbar

/R

ERE—ELER, hEEA— I HTHE, RENKRIBRETRRE, BGRERERB/L1 I8
[REA:

1. .1%21:%#!%0
2. BEltg%5d DE (Display Engine) ER &,
3. BREIEORRERE, XERITFINS.

H—EIBEM AT S HIE, EOER (tcon M dsi ) AT ESHERNEN—L patten,
bR ¥, KB, #HEES, HiZOHHXERNE patten IR, MNRXNZETRARE,
XA T

1. LCD WIRzhskEECE A R,
2. LCD RATFIIEIFREHETRE.

E/RE% patten WA :

7£ linux-4.9 REL ERRABNZ, disp B sysfs B — attr Al A EIFRIEER:

((echo X > /sys/class/disp/disp/attr/colorbar )

T EIRERETR colorbar, EFM X alUZ 0 & 8, XWNME XM TEFIR:
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LCD_SRC_SEL

000: DE

001: Color Check

010: Grayscale Check

011: Black by White Check

100: Test Data all O

101: Test Data all 1

110:Reversed

111: Gridding Check

6-1: colorbar RN &X

MREZNERMER, L F _NEMEHETR colorbar BYiE, ABAM:

(‘echo 1 > /sys/class/disp/disp/attr/disp )

AEBHRIT EEERF.

6.8 EF led EIEBES

£ uboot ERABMERT, kernel FAEEHMABETERE. MRAINKEBNRETRE, A
MERZES LA THIAES lcd BTEK, REMAZESDHEREZEEEIER,

cd /sys/kernel/

mount -t debugfs none debug/

cd debug/dispdbg

echo 1cd® > name; echo disable > command; echo 1 > start

echo 1cd® > name; echo enable > command; echo 1 > start

MREF lcd BEBHKGE, AZETRES, WP ENR uboot WERBRZ, FEHZE uboot
BSEEHRMERIRE, UNRHBITE .
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7.1 RETRERR

SEIFREY, BREORERSHEHT L TENFN timing FEESH.
BE RN FSEOR AN F RO .

7.2 EBR-TTEX

FARN: T2BRE, 5AXHELE
B=Mrl8e

1. BEEARMARY. a2 B MBREKE, FERELERBXRBULEETE. XNMRATLUE
d—EEREEHFREML RS

2. BIKEhIN#ALED, ERLBHATEIFEILELR (FILTE uboot BIRIKENFMNITENHIAF R
EHHITIER) o XEHRAHE Jﬁ@[ﬂ]ﬁ’]ﬁlﬁu%&aﬁ?ﬂﬁn, uboot FITTEEEHNAZ
7o RETEMERFM LERFEXRNERT, REMNDER,

3. pwm EEEMEXBEKAFE, pwm NEEAMUEpwn EEMEEXSH, RINAREE
ME TEMNE TEXERMMEE, BRERES VB,

RB-5i 4k %
RREZEEN, ARESHRERESE, BRAEUTIERE:

1. ZEZEER. MRNAESEXEMERHRARININEMERR, BIEEEREE—/NTHALU
MEESEEXER. MRHELEERE, ABIEEZEOET colorbar, HIARESTER
BT

2. SoC IHHEREORREGHHRB, SoC HMIERSGHEBEATEFRMMES R L. —/&
SoC IRIERMEER axp FFMM vee-led, vee-dsi, vee33-led, vecl8-dsi &

3. BEMUMEEE L. NREENM, BEHEREMGEZER, BESUMNEIREEREIRIRE
Ho
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4. board.dts & lcd0 BT EHEIR, F—1 R lcd B9 timing BT, BTKRBRIEMDAIRE
TRE., BERNFSHIEHA. ETOME, BOXLISHE, thiNiEM DSI B, EEHNS K
LVDS #9,

5. BB HGmESARN, BIES MNP RERINF, ENE, XMHEFKE BIAMBLHES,.

7.4 NE

DRI

1. REVERTEIA
XPTEAAREREAEBBRNBEFARE, REBE.
2. RERDTEN, MEREERME

board.dts PRI FIEEREE,

3. BEBR—MERXIEHEN

FRICFE, FEXRVE—ABFNNF=,

7.5 FHKEL

BLLCD RHNBRZEERE 18bit'ER (RGB666) 3K 16bit &% (RGB565) , EiITH FRM
Ihee, @i dither AR, FETHEER 24bit B8R (RGB888) MM R. W TEFR,
LFEIR®ARN RGB66 By LCD RER, TEIRITH dither GHNER, #T7F dither FBXIE
Bt I E B,

IZE [lcd0] B9 led_frm BHMAIUMNEXMHINR, EElcd frm fER,

7.6 A= EKE

BEEIHERS N
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7.7 ERMEINRERE

ERENE—NREZE fps I5, BIFERS:

FPS RER—MHIETENSER, XRIBMEERSNIRE, WX fps ISR EMRSH I
m, EERERE, fps IBERERK LCD RERARE, BHEM LCD FHiF, FPS IR
SR P AT E,

1. BEEFETEEREER—T, AJUEMMENINSAITH fps,
2. IR fps BEEBEERS, BEKE board.dts 1 [lcd0] T, FAIEEEESFAFHEE TEA
=

(lcd dclk freg*num of pixel clk=lcd ht*lcd vt*fps /1e9 )

He, num_of pixel clk BEAN 1, KRRAE—MEREFMFBENRHEN L —1, RIOWE
B MCU MBRTEOBERE 2 3 3 MHNHEABALAET— MR E.

MR EEIESSEHE, BEEEEENHEE—TNIURIAT/ I EERHIMEER, Ot
=B 7 board.dts kLAEIPEH—T D

7.8 RGB ##0O5#E 18080 O EREIhBETELX

1. BRRBSHHERIEY EMIIKEIEES T
B%Elcd gpio 0—/NHHMpinctrl-0 # pinctrl-1, EXIRENEEST, Ko

2. BCREEAEGI, WRREIEEN lcd_hv_clk phase, HF&RiXimAl UL #RUB AR FHE
Wi i R 58 5 T 1iLo

7.9 LCD REIMRULINTZR
AERBERUIRR: KFFELMBREBENFERL. REEINTEHIERT, ENRAEAETS
RN BIRAE, TEEBARRRAL IR BERIISR U E N BEIR L.

BANAMESERBEREN—ERER, SREREBW, JHBEHRIMER, XERENSE
FHERK, ERTNERN, XERENBRHASUZIBBER, XERRD LHKHEESR
ENER T REEY DC 728 MIMAZEL T IR R

NS RHBERREIIS
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1. RBKEBLEE T EENHE, THREIKMEmEIHREIER, FRA—EREEER. X
IR ET 7R E BRAMEBREE,

2. RBEKHBLEE EENEE, HRMARERELZBNRE, LR AHELEBMERE,

ABRERXRVBEHR, B LEBESHIERN, BA—EREEHER. 5% —MERRER.

4. BREUR: SREB[BUEE—NEBELBRANELT, REMEESRAREAER, AT
FiRiAERE DC AEBAIH, EMEXKHBBETFRIEBRUIAR,

w

HIWREFHIRAANAZRAR, B TR,

1. JA%E vcom BEK/,

VCOM BRENFRENSEHE, EXERE, WREETEEEYW, EANRFEARNIED
EREN. BEMNEXERRIBEHNNEIEUKR Vcom BEXNRBEN, ARERSHARRK
B, WX EBER GAMMA, Gamma BERAREHERSZNKME, —RERXTSH
G0~G14, A[FEM Gamma BES Vcom BEZEINEEEMRRIEREAEDSRMMERSE
MES, Vcom BERIFIIRAZMTF GO M G14 MhiafE, XEFRZFEHATRIESET.

AT veom BERSIN, MWREFEME vcom Ef, BRIFBEXRBE, REF driver IC &t
FFdiE0, ALLBIFESRZEORKFRK,

2. IRIRIBREMENE T BRFRNFHETHRE. FEREAZRRAIFKNEETFHLEETR
KT EEFEL, MERFRINHEXFNEE ™ BERTENFFERN, bMZXEEX,
Bl E HERS e
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it LCD EFRFERFEMBRARLE RS (28 SOC) MiEimt A (LCD LR driver
IC) M—giE:

. A INRIREEE A0 IR ah 5 B B IR Eh 15 B
. AFAEIRRFM A driver IC FHfto

. AFHIENEFE S 805 R,

. R LCD FRRENZKRBREEMER,

R
\‘\“’mﬂe

B W N -
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E{E =R

WRAXFAE © 2022 HKiBEERHRHBRAT. RE—TIF,

AN RNBEREERUERP, HEENEKELTRERRGERAT ( “2F ) HEHRZ
_t)J*y*lJo

AR E2SHREFRMRRIM =, RELTFEITFA, FARUMTAFFEEHL. £
fil. B ARVEBRAIEABTHBIHEE, BERSFUEMAPHERE,

(ot

LLWINER LLWINER LLWIMWER'
C 2*?4&\2".:\ *‘I’ *i C (=275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm VBB EEMER. EAEERNTmPHRNEERS
*T’ Fﬂﬂ%ﬂ: ﬂ]ﬂ[ﬁﬁz%ﬂ'\, igﬁﬂﬁ%@ﬁﬁﬁkﬁﬁo

REFNA

BHEO~m. RSFFENZRESHKEEEREROEBRAE ( EE" ) 2EEENHIE
EFMFREILIR AXEPEARN2EHER D ™~ m. RS AFEAIRER A EFr LS fEBEERE
N EARIBIARRIRERFMMAERRA, HREREAXENERNR, ERBTREEH
FAYERITH (BEERRFINEE, 8, BRER) EMNAFER, £EMFARE,

ZISSU‘%H’E?JT@%?“ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁmzﬁﬁlﬁﬁﬁ?ﬁi#ﬁ% (BEEAFRTEHER. BN, BHHHRK) IRERILE=ZANNE
t, @EHAAT. AEPHFRERFRR. 58 MBINHF AR EARREERERIES &S,

AR UABRRE R R E B th 75 TR T 2 EERET AR~ N BRI R ER ™ mY
HiEd, AIRERERTE =ZFIINFFF BEBTRASEZANFANRBEXNIFA, TR
BUARRAZMAERRTREEZ S AR RZEMRR (TR . 2EFWEMRERNE=
BIFARAMEERRIE. BEFEERMX S,

WRINFE © HRB2ERRRNERAR. RE—IF 83



	概述
	编写目的
	适用范围
	相关人员

	相关术语介绍
	IC规格
	模块介绍
	添加屏驱动步骤
	屏驱动说明
	屏驱动源码位置
	menuconfig配置说明
	屏驱动分解
	延时函数说明
	图像数据使能函数说明
	背光控制函数说明
	电源控制函数说明
	DSI相关函数说明
	I8080接口函数说明
	管脚控制函数说明
	使用iic/spi串行接口初始化
	U-boot屏驱动注意事项

	RGB接口
	概述
	RGB接口管脚
	并行RGB接口配置示例
	串行RGB接口的典型配置

	MIPI-DSI接口
	概述
	MIPI-DSI的管脚
	MIPI-DSI的电源
	判断是否支持某款MIPI-DSI屏
	计算MIPI-DSI时钟lane频率
	MIPI-DSI Video mode屏配置示例
	MIPI-DSI超高分辨率屏配置示例
	MIPI-DSI Command mode屏配置示例
	MIPI-DSI VR双屏配置示例

	I8080接口
	概述
	I8080 接口屏典型配置示例

	LVDS接口
	概述
	LVDS Single link典型配置
	LVDS dual link典型配置

	RGB和I8080管脚配置示意图
	单固件自适应多款LCD屏
	功能说明
	Uboot 单固件自适应多款LCD屏的使用方法
	kernel 单固件自适应多款LCD屏的使用方法


	硬件参数说明
	LCD接口参数说明
	lcd_driver_name
	lcd_model_name
	lcd_if
	lcd_hv_if
	lcd_hv_clk_phase
	lcd_hv_sync_polarity
	lcd_hv_srgb_seq
	lcd_hv_syuv_seq
	lcd_hv_syuv_fdly
	lcd_cpu_if
	lcd_cpu_te
	lcd_lvds_if
	lcd_lvds_colordepth
	lcd_lvds_mode
	lcd_dsi_if
	lcd_dsi_lane
	lcd_dsi_format
	lcd_dsi_te
	lcd_dsi_port_num
	lcd_tcon_mode
	lcd_slave_tcon_num
	lcd_tcon_en_odd_even_div
	lcd_sync_pixel_num
	lcd_sync_line_num
	lcd_cpu_mode
	lcd_fsync_en
	lcd_fsync_act_time
	lcd_fsync_dis_time
	lcd_fsync_pol

	屏时序参数说明
	lcd_x
	lcd_y
	lcd_ht
	lcd_hbp
	lcd_hspw
	lcd_vt
	lcd_vbp
	lcd_vspw
	lcd_dclk_freq
	lcd_width
	lcd_height

	背光相关参数
	lcd_pwm_used
	lcd_pwm_ch
	lcd_pwm_freq
	lcd_pwm_pol
	lcd_pwm_max_limit
	lcd_bl_en
	lcd_bl_n_percent
	lcd_backlight

	显示效果相关参数
	lcd_frm
	lcd_gamma_en
	lcd_cmap_en
	lcd_rb_swap

	电源和管脚参数
	概述
	lcd_power
	lcd_pin_power
	lcd_gpio_0
	pinctrl-0和pinctrl-1

	ESD静电检测自动恢复功能

	调试方法
	加快调试速度的方法
	查看显示信息
	查看电源信息
	查看pwm信息
	查看管脚信息
	查看时钟信息
	查看接口自带colorbar
	重启 lcd 显示通路

	FAQ
	屏显示异常
	黑屏-无背光
	黑屏-有背光
	闪屏
	条形波纹
	背光太亮或者太暗
	重启断电测试屏异常
	RGB接口或者I8080接口显示抖动有花纹
	LCD屏出现极化和残影

	总结

