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1.1 REER

A48 sunxi F & display2 1EZRF &5 LCD &R

. LCD B\t A%, BWidFR

. LCD RzhwE

. lcd0 TR TFENEIERIERE
. WA 1CD #NEk&

=W N -

1.2 EAE

N4,
2]

* 1-1: EHEFEmYIR

WiZhleas | EELS

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

1.3 #HXAR

ERBEANR, BRARMEXAR,
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& 2-1: LCD #HXAIE

ANiE R BA

SUNXI Allwinner —%%! SoC B#F&

LCD Liquid Crystal Display, /& & E28

MIPI Mobile Industry Processor Interface

DSI Display Serial Interface, ZRH{TiEO

18080 Intel 8080LCD #x[M

RGB XEBHE—# LCD #0, ZEAREAZIEMHILEH RGB K&

LVDS  Low-Voltage Differential Signaling —#h LCD %0, {EEME D FHEEISR
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LCD #OMXHAS:

1. XBENE, BB, UMBETARBAIUR—F, ERSHRAIUR—#, BEOBAIUR—
o

2. ¥ MIPI-DSI #0, HE—1. mALZHF 1920x1200060 #¥#=E, HERaAEET
2048, BENHAREY 180MHz #ZHF

3. ¥ RGB #0O, #E 2 1 HPEXEXHH1T RGB666, BIZHITZHF RGB88S,
17 RGB #ORAEZF 1920x1200@60 ##E, HEREAEET 2048, BGENHFR
#8id 180MHz #%Z#F. HEMHETT RGB %O, #1T RGB HNEEIHERFARET
800*480@60

4. T duallink LVDS #0O, RAXZHF 1920x1200060 S#%E, #HER=SAZET
2048, BENHAET 180MHz #x%#, E 4 ) single-link' LVDS #0, SRR
S5 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 BYBHEM B RAVIHE s LssdE Ivdso
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1.

w N

1 AINFEIRTHEZ B

FF linux4.9 R ThHRASHFEEH= 47 (BITFFEI=I0N) , F linux5.4 MFEEE
Hmabith s, BRASERIRGERIE,

linux /RSB,

uboot JRFEE€E, 7E uboot At E ERFMEWKEN, BHEET logo.

Rk dits BBECE, BRR@EE board.dts FREE—LLEBEHMN LCDEESH. WF
linux4.9, %A BRI ARZK& uboot £34, ¥F linux-5.4, HEBE T

XFF linux5.4, EEFIMCLE uboot TRHIRE dts ELEBE,

. BReEERER E’JWV@E%’E@%, =N Emenuconﬁg EE P

. BIEREEUTARAER

RFM. TBEERAFRENEENETESE, BF RE.

Driver IC Ffiffo TEZHEAE IC HIFAER. XEXTERXWZ N anSHITIFAE, WHKATHT
IR ERBR, R B2,

RFER. BRAR RE. BERYFSHLHE UTHRESER.

RBHARE, BRRT RTE, —KIELT DSI # 18080 REHMHEEN LTI REHITH]
sa1ko

FR%. ERERT 7MERXEE.

quEIJ\DuFQEEjJZH|J, %Tﬁg):lrﬂ:ﬁb: TEE g[EjJﬁj\ﬁﬁFo

Wi E 3 PHER, EAIZENEE, AEEE—EEREXENERMENERH#ITRIR
oINS E BiEE L EE K.

BER R IXEN B R T Bpanel. cMlpanel.ho FEEREEMIAZ Epanel array P FTIE NI A AR Mstreut

~ led | panelE’]xE E%-I-o panel. h¢'¥ﬁiastrcut lcd_panelﬂg)?-?ﬁﬁo

{828 Makefile, 1 lcd BRIRzHB RBI_E—2KH Makefile X R Bdisp-objsHHTIE NI A AR
RBIR5f.0

{&cZ board.dts A#Y lcd0, RIIAFRGB #[1, MIPI-DSI #[1, 18080 #OMLVDS #[,

EEENMASMMEONRBEE, EHSHRAE, X—58ME lcd0 TR TAEEREIFARE
o

WA © BSEERERHERAE. RE—TF 4
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9. 4RiX¥ uboot, kernel, ¥yJ8IKE, FEARME SDK, ®HFAXNBFARRE, 253 SDK RiIAFRR
i%¥ uboot,

10. At B —LERAFRFERMNAUNT EMRE, EEFAQ, MEARFHEEE.

4.2 BRYXzhinER

4.2.1 RIRohFEBRAE

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

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

linux 4.9 WRZAKREHIL ERZ:
linux-4.9/drivers/video/fbdev/sunxi/disp2/disp/lcd/
uboot-2014:
brandy/u-boot-2014.07/drivers/video/sunxiy/disp2/disp/lcd
uboot-2018:
brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/lcd
IREECE, HA THES” Ll T509 # “tRFHEHR” bl demo, BIRIESEFRER,
device/config/chips/ik S/ configs/iRF&FR/

£13¢ linux5.4 B{ERAK uboot REEE:

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

4.2.2 menuconfig ACE 5 EH

Icd *H?&ﬁﬁ%@é‘&dlspgﬁﬁbﬁﬂ&ﬂh Eﬁ/%\?fq:ﬁ)\m$z7@§§: #ﬁi‘make ARCH=arm menucom‘igESZ
%make ARCH=armé64 menuconfig(64bit * '{i? EAEEEE%E, Eq:'o #ELX-FﬁE';%EéﬂE
BAREERN:

3.4 %M 3.10 Rtx:

IR © HiB2EREROBIRAR. RE—INF 5
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Device Drivers->Graphics support->Support for frame buffer devices->
Video Support for sunxi -> DISP Driver Support(sunxi-disp2)

MERLZE linux-4.9 MEU ERAMARZERRE:

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

.config - Linux/armé64 4.9.118 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>
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] ramebuffer software rotation support(DISP2) (NEW)
< > HDMI Driver Support(sunxi-disp2)
<*>  HDMI2.9 Driver Support(sunxi-disp2) --->
V Driver Support(sunxi-disp2)
DPO Driver Support(sunxi-disp2)
< > DP Driver Support(sunxi-disp2)
<> €200 TV module Support(sunxi-disp2)

[ 1] oot colorbar Support for disp drdver(sunxi-disp2)
[ ebugfs suppértafor disp driver(sunxi-disp2)
[*] omposer support for disp{driver(sunxi-disp2)
[ ] S detect support for{ LCD panel
KCD panels select | ---»
Display engine feature 'select ---»>

441: menuconfig

4.2.3 RIXch R

EREENFBUES, EBDALEXH

1. panel.c*ﬂpanel.h, %%F,ﬁbuﬁfﬁﬁﬁlﬁbﬁj, %%g1§&ﬁﬁ/ﬁj{¢ﬂg, %‘%%’I?H?Fé%’f’@ﬁiﬁﬁiﬁﬁ
22 BEME T Epanel arrayH,

2. 1cdfsource.c*ﬂlcdfsource.h, iszéﬁ\ﬁszlﬁiimﬂ’\]%éélﬁglzﬁbﬁﬁaE’\J@%ﬂ%I:l, tbyﬂEE/E';F*;
gpio, dsi E5##EO%, ARAEEBRREZTER,

3. Bz, FR7T EEREIVEXHIN, EEBN—fR— ¢ XHEM—D h XHERAR—FIEED.

4. ERENREMUEN E—%K, AP FEEBN Makefile Xt

FATBT LUFT FFdrivers/video/fbdev/sunxi/disp2/disp/lcd/default panel.cfENRIRTHHIFIF, E1&ZX
HHRE

IR © HiB2EREROBIRAR. RE—INF 6
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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,

-

};

Z2 BT Edefault panel YA Fname5lcd driver namebH—, XX RIIRFETHIIEE
Bt

?ﬁTﬂ%%func)ﬁﬁm%ﬂyﬁ'f‘tg ﬁ%%ig;iﬂiﬁ@ﬁ@%ﬁo LCD cfg panel info, LCD open flow
*ﬂLCDiclose7f10w°

FXrRAREZEDNR LETHERE, BRFMIHE driver IC FHFPEEH Power on Sequence
Power off Sequence, BT

FxRERARERZWN TEFIT.

Hrh, LCD open flow # LCD close flow ¥RAF XREMIZEE, FIED KK, @0
LCD_power on, ¥AFXFETEEHK,

FBEHTYRLIRIERLCD B, b 1vds By RGB %, LCD panel init &z LCD panel exit
X ERIEL AT LA 9=

LCD open_flow FEEF i FE LCD close flow 5% 5 il FE
A Delay
LCD power on TF e i LCD power close S HL
¥ Delay A Delay
LCD panel init wah ik 5 LCD panel exit iz San]ilE
¥ Delay A Delay
sunxi lcd tcon enable HTCON sunxi_led tcon_disable SETCON
¥ Delay A Delay
LCD bl open HHE LCD bl close FHEI
¥ Delay

4-2: LCD AXEmiZ

. LCD open_flow

IfgE: LCD open flow KRR =RAVRMHIHRIAR —X, 11781 LCD OPEN FUNC
BN N RS BREOHITAM, STEMARTT, BHEELZRITZART BERE,

IR © HiB2EREROBIRAR. RE—INF 7
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[REY:

(static  s32 LCD open flow( u32 sel) )
RBERREN:
static = s32 LCD open flow( u32 sel)
{
LCD OPEN FUNC(sel, LCD power on,10);
LCD OPEN FUNC(sel, LCD panel init, 50);
LCD OPEN FUNC(sel, sunxi lcd tcon enable, 100);
LCD OPEN FUNC(sel, LCD bl open, 0);
return 0;
}

gnE, AR LCD_OPEN_FUNC Mt 7 UM EIEEER, Wi T HENFRERE, fTEMER
7o EfRLEEMS OB ZAFECHER, RESERT,

1. LCD power on B)TH LCD BJE, BIER 10ms; XM TE—MKBATIHH LCD HXEBER
MEXERECINS (IR, XEB—AGR MR B RIE 6 R &5 BRI B R H R BB TR AR,

2. LCD panel init BI#)a1LR, BIER 50ms; FAEEBVBRLHE, AIREESE, XK
—RATREMBLGTHRBHITRMDEL. WRE DSI FEDSI HEXXENH, RS
18080 FFAI8080 # X%, MREHEE AELYN i12¢ 8(F spi AIUFEER iic/spi #17
EOE N, eI LA GPIO FRi#H{TiERl,

3. sunxi lcd tcon enable ¥IFF TCON, HiEiR 100ms; X—FHEREEN, RAABLIEE
&IES,

4. LCD bl open fTHE, BIER 0ms, RIEI=FHREZEAFENL, XHEFIBEAF. X
B REANREBIEE S TR E0R A

MTHE, XRRFMPHABEN EBERFE, HNESRERMNE, BRI, ZENRFLE
B,

WA © BSEERERHERAE. RE—TF 8
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VDDIN / o

10%

10% /'
AVEE \ Bfe

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

A,
[

AVDD,VDDR,VDDB

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

_ 4 5
M, «
RESX / \‘ )
w2
e [ t7
S Video Packet
&
signal stabllization time I
T Initial code T 4 LED ON

e

Backlight /

Note 1: Unless otherwise spe€ified, 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).

4-3: power on

% : LCD OPEN FUNE

Ihee: EMARTBERBIARREF, CEXEZEMAZHIT!

[void LCD OPEN FUNC(_u32 sel, LCD FUNC func, u32 delay) )

SEOREA.

func B2— M REEEH, HFEAEZ: void (*LCD FUNC) (_ u32 sel), AFHCEXMERE N
HERSKE A, tban:

void user defined func(_ u32 sel)
{

//do something
}

WA © BSEERERHERAE. RE—TF 9
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delay BHITZF BfE, BIERMNEE, BESRUIEN,

LCD_OPEN_FUNC WEZ/MSHERER M TEILENKE, B ms, FEXENHEFEK
REFMMELE, BIEATESBERVGLCSEREAXRFENEE K, f2MmAF AR,

5 LCD open flow 3{HE LCD close flow &, AT FMXFEXE, £/ LCD CLOSE FUNC
BTRECEM, FOEMERTT, XERZEMEERBRRILZIMNIT.

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 power off, 0);

return 0;

FRAEIL, IHEBIXEIRE, ARPAIBEINFNEEs

X TCON, BMRFLAEHE, XRVERN, BIER 50ms;
WITXFEAE, BIER 200ms; (FFEVNRKNE, AaEtSE)
RaXABIR, BIER Oms,

- wn e

T ER A X E,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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tofg . tof

/i
3

VDDIN

AVDD, VDDR,VDDB

/5 a

s

-

AVEE - W

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.

na2

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.

4-4: power off

BRIEK LCD_cfg_panel info

Ihee: ECERY TCON ¥ BS%K, Lbil gamma IREMEA BRI TNAE,

[static void LCD cfg panel info(_ panel extend para t * info) ]

TCON B9 REHREERXATERE, SHNEXAETHRIEXSH,

FE gamma RIE, HEFMES, 7 board.dts FIEHEMNIEIRA enable 23& 1, 1cd gamma en,
lcd cmap_en, #Eﬁ?ﬁ 3 /I\z%éé&%:z; lcd gamma_tbl, lcd cmap tbl, iZD'FFﬁa_'\éI@Tt‘EE_’;%Bﬁo ‘;35%3"]
. gamma, RIREMT 18 BiZRE, ARBEELAAENE (255 1) . IREFERA,
AL REERINFB. cmap_tbl WA/NEEIE T, FBERUVEIBINRAIK/,

RAEMK gamma RIMZH rgb =1 gamma EAMRK, {4 8bit, BRIRMEMIERG, =
1 gamma EEER.
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4.2.4 FEBTEKIERIRER

BK%#1: sunxi_lcd_delay_ms/sunxi_lcd_delay us
Theg: EBTREL, 7272 =2RERA /TR RIRERT

[RZ: 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,

JR2: 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

Ihge: FTH/XEAEN, 21EFR board.dts A led bl F2EHY gpio. W 5.4.2 lcd 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 FESMEH pwm K, XREIRZ lcd pwm ch
PR Rz A9AB—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);
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void sunxi lcd power disable(u32 screen id, u32 pwr id);

pwr id = 0: S¥NF board.dts ##9 lcd_power

pwr id = 1: ¥ F board.dts ##J lcd_powerl
pwr id = 2: ¥WF board.dts 8 lcd power?2
pwr id = 3: S¥NF board.dts ##J lcd_power3

- w N e

%K. sunxi_lcd_pin_cfg

Iheg: ECE lcd B9 ioo

JF8: s32 sunxi lcd pin_cfg(u32 screen_id, u32 bon);

WBH: BCE lcd BY data/clk % pin, Xt board.dts FEY lcdd0-lcdd23/lcddclk/lcdde/lcdhsync/lcdvsync.

BT dsi %A pin, Fild dsi #EORAZEE board.dts PEEXA pin, BRIFSTELLRENIE
ORFTHS XA MY pine

Bon: 1: AFF, 0: ABER disable K&,

4.2.8 DSI XX ZR5teR

MIPI DSI &, K&EnFREMNENL, FEAE DSI-DO BER LP RIETHRK, =ENEO
BRIERI BRGNS

BK%¥%: sunxi_led_dsi_clk_enable / sunxi_lcd_dsi_clk_disble

Theg: XPR dsi ZOFMER, fE/E/XH/dsi MbIEERNH clk 55, BIAEB KBRS

JR8Y: s32 sunxi lcd dsizelk enable(u32 scree_id);

s32 sunxi lcd dsi clk disable(u32 scree id);

¥ : sunxi_lcd_dsi_dcs_wr

TheE: XYREMY dcs TiRfE

[RE!: s32sunxi lcd dsi decs wr( u32sel, u8cmd, u8*para p, u32 para num);
SHRRA:

e cmd: dcs E@mYHNA

e para p: dcs Eap¥HISEICAMuE
e para num: dcs EEnSHISENEK, B{IH byte
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BK%%: sunxi lcd dsi_dcs_wr 2para

Ihee: YRR dcs TR, Zam<LHERNSH
[REY: s32 sunxi lcd dsi dcs wr 2para(_u32 sel, u8 cmd, u8 paral, u8 para2);
SERER:

e cmd: dcs BHSARA

e paral: dcs EH{HE—TSHRNE
e para2: dcs EapHEZNSHAR

sunxi dsi dcs wr Opara, sunxi dsi dcs wr lpara, sunxi dsi dcs wr 3para, sunxi dsi dcs wr 4para,

sunxi dsi dcs wr Sparal® X Sdsi dcs wr 2paraEfh, EJIFEEESHEE,

K% : sunxi_lcd_dsi_dcs_read

IhgE: dsi %1k,

[FEY: s32 sunxi lcd dsi dcs read(u32 sel, u8 cmd, u8 result, u32 num- p);
SRR

sel, B/~ ido

cmd, EFEBNFFS

result, AFEFBORBUZONMA, BRYMBITRIEES RB=EIRTEFIRENATEO
num_p, EHBETERRERFTR, BRUIRIEHETIE .

4.2.9 18080 =X £ A

ERIEER M 5 MEOKEAIHAER, T

K%K : sunxi_lcd_cpu_write

IheE: RE CPU RHIEEFFHENIEENE

[F8: void sunxi lcd cpu write(_ u32 sel, u32index, u32 data)

Void sunxi lcd cpu write( u32 sel, u32 index, _ u32 data)
{
sunxi lcd cpu write index(sel, index);
sunxi_lcd_cpu wirte data(sel, data);

g;I)an 8080 lE\éitmﬁ/PE?i{/EO
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sunxi lcd_cpu_write_index SSME—1E#1E, XE PIN ] RS (Al) AEEFE, SR
EFHEIERABE RS index BB,

Sunxi lcd _cpu wirte _data RIE-NE12(E, XE PIN #l RS (Al) AEBEFE, SLHIEL
NEIERB NS data BB,

BK%%: sunxi lcd cpu_write_index
IhgE: iI8%E CPU RAIBES =

[REY:

[void sunxi lcd cpu write index(_ u32 sel, u32 index); )

B&HBEI sunxi led_cpu_writeo
BRi%K: sunxi_lcd_cpu_write_data

Ihee: IRE CPU REHFHMNENEENE

((void Sunxi lcd cpu write data( u32 sel, u32 data); )

BR%#K: tcon0 cpu rd 24b data
TheE: JRIRME

[REY:

((s32 tcond cpurd 24b data(u32 sel, u32 index, u32 *data, u32 size) )

SRR

sel: /7 id

index: BiXEXNEESS

data: ATFEFEROEEIZRONERAEIES, AR BIARIEES BB EFHEE
size: EFEEHNFHE.

4.2.10 & RISl BRI 035 BR

% sunxi_lcd_gpio_set_value
IhkE: LCD_GPIO PIN R bt S B FoKEBF
JR8Y: s32 sunxi lcd gpio set value(u32 screen_id, u32 io_index, u32 value);

SEIHEE
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e io index = 0: ¥ F board.dts A lcd_gpio 0
e i0 index = 1: X TF board.dts H#Y lcd_gpio 1
e io index = 2: X TF board.dts 89 lcd gpio 2
e io index = 3: X F board.dts H#Y lcd gpio 3
e value = 0: X[ IO HitH{EKEBEF
e Value = 1: X[ 10 =B F

RATFIZ GPIO EX AHEHAIER,
¥ sunxi_lcd_gpio_set_direction
IhRE: ®RE LCD GPIO PIN HIAHASHHER

[REY:

[532 sunxi lcd gpio set direction(u32 screen id, u32 io index, u32 direction); )

SEOREA:

e io index = 0: X TF board.dts H#Y lcd gpio 0
e io index = 1: ¥R F board.dts A lcd_gpio 1
e io index = 2: X[F board.dts##Y lcd _gpio 2
e io index = 3: XMF board.dts HHY lcd gpio 3
e direction = 0: /&I 10 EEHRN
e direction = 1 ¥R/ 10 IRE A%

—HRBEREBEHTVIGNMIEE, EARSRREF, XN TF LCD_panel init RER, =ZMHT /L
AR RRIFIaHK,

xfF DSI &, 218 DSI-DO EE#7#i5t. XIF CPU |, @& 8080 24&mAN, £/
A9 LCDIO (PD,PH) #1T#1iAtk. XAk AH, HELMSIFUIEENXS CPU B—H.

UL OTE 3.1 HIREIERRAY 1cd_source.c # lcd_source.h H%E X FISLH,

4.2.11 fEA iic/spi BITEOVBNK

FETRIEEHEM iic/spi REXTBRITIEOMNAIE,
fEREH spi MRFERE IC #H1THEK, WTFHBARER,

B spi init BREXT spi BEEHITHIAML, spi init REEIUD AT E, £—IKEX mas-
ter; IRIBSCAFAVEEMERE, %1% spi ((XIBAIEEFET spil) , MIRX—FREIEIRN spi KRB
BYF, ¥ spi REhtasm A, FZFHIEE spi device, XBEIERAZEE, spi EHiER, UKE
N FEESWLLIFH. REAA spi setup 58 master 1 device BIXEX,
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comm _out B— spi FHMNFIF, ZOFE spi sync transfer K,

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;

}

spi device->bitsgsper.word; spi_device->max_speed hz,
spi_dévice->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);

lcd fb inf("Init spil:bits_per word:%d max speed hz:%d mode:%d\n",

WRAFRE © BseEREROERAE. RE—TNF
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fEREH i2c ¥ LCD& ¥i% IC #1T#1%B1, #iR i2c BEHRZOREE i2¢c add driver,
MTEMHE BRI ESEL struct i2¢_drivers

it66121 id BFIEEBFUK i2¢ BLR5| (i2¢0, i2cl...)

it66121 i2c_probe REHEIX MK E, RELAIAFAFER i2c T, RBEREEMNNEEAEEZN
S cilent WEL— M 2FEHTE,

it66121 match, X2 dts BY match table, HFIREL disp2 MKz, FALUXER match
table #i2 disp2 B9 match table, X4 table X&RE|ELFER i2c, AIZBEET

tv_i2c_detect ¥, XERIFEXREN, XPRMET probe REWIAR, REKIKIARS
FHEFFIAMER i2c, H stricpy BEREKRE R,

normal i2c BMIGEMULFTIK, EESH LCD I EFIE IC FIMIREMIALLIKR i2¢ RS,
Bl probe R BEHRIARARAEMRESAIUFFIBRFER 12C,

F3 i2c_smbus write byte data Z¢#& i2c smbus read byte data RiEE&ELUHE A2 1H

E'\o

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

static const struct i2c_device id»it66121 id[] ={
{ "IT66121", IT66121 T2C_ID },
{ /* END OF LIST */ }
¥
MODULE DEVICE TABLE(i2c, it66121 .id);
static int it66121 i2c_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 = "allwinner,sun8iwl@pl-disp",},
{.compatible = "allwinner,sun50i-disp",},
{.compatible = "allwinner,sunxi-disp",},
{3

}

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};
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static struct i2c driver it66121 i2c driver = {
.class = I2C CLASS HWMON,
.id_table = it66121 id,
.probe = it66121 i2c probe,
.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;
ug 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);

}

4.2.12 U-boot FIzFEFMN

U-boot 5 RRNTBENMAZZE R, ABEBEXHARSATE—H#N, XEBHNES
EERNETL

1. ATHR U-boot WETRRE, FRN/LNRAZEXRBETZEBRNAX, REZF A timer
iy, ERERAFREE, FRLUXMIE R T bootGUI EZEMEBREATE®REF R, M
SYMRIEILD open finishBIFTENBIRTR,

BN ATREVMASTEANTL S, FIREEMEN RE/E EMEANNZEISE, LI TFEIE
BY 10ms FL2F A timer B K #HITEFR, X 10ms B8], uboot FLAILUMEECEE, LUX
ST IRABNEN,

('LCD_OPEN_FUNC(sel, LCD_power on,10); )
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2. sunxi lcd power enable K #{#1 sunxi lcd pin cfg RBETELD power onZ SMAF, TN

uboot 2/ .

=&, RBETEALco oren FUNCEMRMIEIASE — R EEIAR.

4.3 RGB M1

4.3.1 #R

TENEELEFEN RGB UKERE RS, ZF lcd0 TESNBMNIFHEATIEEEGSE0R
BB,

RGB #OF£EFA X HV #0 (Horizontal EZF# Vertical @) .

¥3F RGB REBI¥A:

B LCD B #FERHINEELLM gamma, REBANIRES,(BE RGB MNES R FHE
SREIEZ SN, FRLAE A& RGB Bf#ITH LCD B#{TAE, ALAZE— RGB #0
B, BARHEEN RS S, BEAXTEIRHIMIMIERMLE SoC HKHITECE, tbad SPI 12C
Fo

4.3.2 RGB #ZOEHH

Signal. Description. Type.
Wsync. Vertical sync, indicatesone new frame (n )
Hsync Horizontal sync, indicate one new scan line. 0.
DCLE: Dat clock; pixel data are sync by this clock: (o
DE. LCDdata enable. (o
D[23..0] 24Bit RGE output from input FIFO for panel (a2

4-5: RGB &

LFEXEHAEE SoC MIREMUKNE/LNThEE (EMEMTIEE) 5% pin mux ®R&, B
SRRENEF ML “LCDX_~ F%, HA X B2HF.

HABEHNBER—E = 24 /B, RGB XA /LM, @dig&Elcd hv iK%,
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& 4-1: RGB #O7%E

% BIERERA BB ENEN

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
6 bits 3 cycles 65K colors, RGB565

(0 3588
AN ER: B— MEEEEAZ VI HEHARRIXRENER,
LETehERRA 1 BF, FEAIXFH RGB O AHTIED, HEMNBERURHRTIED, EAZENFENHREREZES AR
ZRERER—MERNIEOB2HITIEO.
WMEAHIETR D XIF 24bit IR, REBNARMEE pinmux RIEPH—HRIBEHNKE, NRE 24 RN 24bit,
MRIRE 18 RMZHF 18bit,

WEfF &

WFHIT RGB BiE0, HUZE/NF 24 B, BHERNZERERESNDETNSUMBFR
i, XFMHRRZRRROHNEEHE,

Xy F&17 RGB #0, BEHEZESERGB # 18080 EfEE S EH sync RGB #J151,

RGB #OARMAED L, RIBEEKGREBAZE AT, B BRIEERY DE il

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

4.3.3 #17 RGB #OEETHI

HHAECEHTT RGB O, FEEEEHATEXSZ 24 I, 18 UMl 16 i, &AIE
Wi ESE pin mux &I&, MR LCD BABZIFMAIZLL SoC FFMMUELD, HAREEE
DH—7,

AREZEVRWE, RGB # O HMEA, ELXF led B timing WEEM, HBR
flcd ht, led hspw, lcd hbp, led vt, led vspwHllecd vbp X MNEBMMESIEM,

TEEHEHIT RGB ##0 board.dts FRETM, EFATTEERESHR/L1E852

1. 8497, REZRERSHER, UKRERWATREIRE, lcd_driver name /RE T AMNFE
KepskNiafl, XER default lcd, BHWAFEVRNIKERN RGB &

2. BHDRE TENEER— 11T RGB Wi E,

F=EDRET SoC HR LCD RR&ENF, BERFINFSLHLH,

4. BOFHRETHENX (pwm M lcd bl en) . BEELEXSE

@
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5. BEHIHEETHRIMBIMEE, MRIF 24 Il RGB, FBA—mREATFERElcd frm,
6. EARBOMERENEHEE. SF RGB666 2 RGB888, FERIEILFR pinmux TR
ARTE, WRZGHRE 18 1R rgb HUEN R EE rgb18, EHEHERMNEM S,

&lcdo {

/* part 1 */
lcd used
lcd driver name

<l>;
"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 <8s;

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-lcd";
lcd pin power "vce-pd";
pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 = <&rgb24 pins b>;

4.3.4 %17 RGB #OMHAEE

#1T RGB BHEXFH1T RGB *it, MHARRERA—REKLLE, RBBEIZHER
A RB—MEEREIELT, BAXFR RGB #OMZH1T RGB.
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E#5H1T RGB #O—#F, EERPHAFTE LT EZAMEKEHMEIT RGB #0, REMAIM
EICE M ERI T,

THEHREHREHIT RGB %0 board.dts BEETH, ERE 8 REIEM, HPAZTBRES M
NANERS

1. F—En, REZBERSER, URERMWNEREERE, lcd driver name JRE T B4R
IREhRAIE .

2. EIRTWAETENEEER— 81T RGB WEEE,

3. BE=EHAET SoC FH LCD 1EREENF, BEERERNFSERA,

0§15
XEFEIENE, WTFZzEO, SoC SHF[TE=ABAELT—" pixel, FRIUKIEENFHREZ, HEH
Blcd dclk _freq*3=lcd_ht*lcd vt*60, s{Elcd dclk freqg=lcd ht*3*lcd vt*60E 4 3 f{Zlcd htE4 3
f&lcd dclk freq.

4. FEMEEHRETEHN. B2 pwm # lcd bl en, HEEKIEXSE
5. BAMNERETRRAHANKE.
6. SBRHBDERMERIIEN . BEERRENEMSL

(0 5588
TEEGIN Icd driver ICSE stv7789v, BREMAN: MIAHANROMNRE SPI, FRUXZ TR spi EMECE, Wb
EmA gpio 18 spi ¥, FILLXBEZEE gpio Mk,

&lcdo {
/* part 1 %/
lcd used = <1>;
lcd driver name = "st7789v";
/* part 2%/
lcd if = <0>;
lcd hv if = <8>;
/* part 3 */
lcd x = <240>;
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>;
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lcd pwm pol

lcd pwm max limit

lcd bl en

lcd bright curve en

/* part 5 */
lcd frm

lcd hv_clk phase
lcd_hv_sync_polarity
lcd hv_srgb seq

lcd io phase
lcd gamma_en
lcd cmap_en
lcd rb_swap

/* part 6 */
lcd power

lcd pin power
/*reset */
lcd gpio 0
/* cs */
lcd gpio 1
/*sda */
lcd gpio 2
/*sck */
lcd gpio 3
pinctrl-0

<&rgb8 pin

<1>;

’

<255>;

<&pio PB 11 0 3 1>;

<1>;

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

<0>;
<0>;

"vce-lcd";
= "vcc-pd";

<&pio PD 9 1 0 3 1>;
<&pio PD 10 1 0 3 0>;
<&pio PD 13 1 0 3 0>;

<&pio PD 12 1 0 3 0>;

s_a>;

pinctrl-1 = <&rgb8 pins b>;

4.4 MIPI-DSI =[]

4.4.1 A

MIPI-DSI, BP Mobile Industry-Processor Interface Display Serial Interface, #%z&hi&(E
Tl A RO B aTE .

NFRAPXRR, BB TR

1. Command mode, A MPU &, £Z IC AZE GRAM RKEH,

2. Video mode., ZfM RGB #0, &%& GRAM,
X3 RA=1MF mode

Non-burst mode with sync pulses
Non Burst mode with sync Events

Burst mode, EREFRMERMMIELERES,

3. lane WERRE—XWEDEH,

FE AR panel fEIE, HAF video mode

FHMEER.
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4.4.2 MIPI-DSI B9ER]

MIPI-DSI HERIZRTEARERD IC RR LM, £ board.dtsi EEAFERE, REEMH LiEZLT
FATo
BRE—&% IC By DSI EMAR LA, SHEWENWER, XTIHEMEERE ipinctr

—O*Dpinctrl—lo
mipi-dsi WERIZERD, DARMER, —MHMERHER, FIN—THELIEER, BIEEHR
WERUTH, HEMNEARE lane, §—% lane LrEEMEL, —MFH LCD FiHAPER
BRAY lane N EZBIEHIBENNBEFCENMER. tbiliHE 4 lane MIPI-DSI BriEit
B (a+1)21RR,

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

4-6: 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 vtlcd htfps*bit per pixel/lane num/1e9

1. Gbps.

fps: BAERIFRE, BIEREFMAIME, —KE 60, iBEFlcd dclk fredo

bit per pixel: 8 MEREEESHILLIFHE, —MRE 24 HE 18, BEIlcd dsi formatFKigHE.
lane num:lane {2, @dlcd dsi laneXRigE,

1€9:1000000000 BRI F I+ E 7%,

2. ERSPRNEANEEZRARHE, DE fe71, FAUBMERAOFEZFIXITDWER, WTFE
PERERGA—EZFR, LINREANT TEREER T —RERERIEN DDR AEARERN
XBERBDRENRS, RAEXZFMELE,

3. lane #E[RHl, £AIHEERE: IC AKX HF 4 lane B MIPI-DSI, tNRREEZFFE
g 4 lane MEEAZHFT . L IC RAXHF 8 lane, | BZziEE iz IC,

4. MIPI-DSI i ERERs IBEEI1C 11,
4.4.5 & MIPI-DSI B lane iz

BRTRENE MIPLDS] MB#ES, BELIERTATRNBR,

B, RHALAENGRENTM lane HE, AJLUTREHIER CLK S8R, MTA:

(Freq dsi clk = (Delki% colordepth*3 / lane )/2 )
1. Freq dsi clk: BNMENZE8Y dsi BIEEIFVAZE, B MHz,

2. Dclk: &ZB$#, B lcd htled vifps/1e6 AREHE,

3. Colordepth: EIBRE, —M#Z 8 HE 6.

4. Ll 3 KR RGB 7= 3 1

5. Lane: dsi 89 lane (&,

6. BRLL 2: REA dsi BHEICAFRE,

4.4.6 MIPI-DSI Video mode RECE R

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

5
1. F—E%n, REZEBERSTFER, URERMNERLE, lcd driver name JRE T B4R
IXnpskANIa 1Y
2. FIH, RAEZEER dsi 0O, ME dsi #OFERANE video mode,
3. B=F5, AET SoC Y LCD BRRRIZNF, EEERINFS I,
4. EMESD, BAEXRIKE, BESLEXS
5. BHES, dsiFORIFMLE,
6. F\E, BRMREXRILE,
7. HtED, ERNBERLE, BFEERNERNSH,
&lcdo {

/* part 1 */

lcd used <1>;

lcd driver name "k101im2qa04";

/* part 2 */

led if <4>;

lcd dsi if <0>;

/* part 3 */

lcd x <800>;

lcd y <1280>;

lcd width <135>;

lcd height <216>;

lcd dclk freg <68>;

lcd_hbp <36>;

lcd ht <854>;

lcd hspw <18>;

lcd vbp <12>;

lcd vt <1320>;

lcd vspw <4>;

/* 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 bright curve en
/* part 5 */

lcd dsi lane
lcd dsi format

lcd gamma_en
lcd cmap _en

/* part 7 */

= <0>:

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

<0>;

<4>;

’

lcd dsi te <0>;
/* part 6 */
lcd frm <0>;

<0>;
<0>;
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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 BE 92X RECE R

RIEPHENSHEE 2 A IVERNREE, 1080p PMEREMUT: REEIRE lcd dsi if 3K
ZEHIF1T. Command mode —fR21R ¥R, M video mode # burst mode NEAFS
DR, MNRDPRRE 2k, NEBFIMNYILE,

DUEIRE 2k U ER, ERFLEFEEZIX 8 FHUE lane ARRIEEE R, HEFM%K lane KiX—
BEGHNETFEGER, I —aIBGLXEGRE,

(D 5588
ARRBENS IC IBESSME, AFEFSHAETE MIPI-DSI 8845

TER MIPI-DSI SS9 EE7ME (KF 2k) board.dts BREFRS, EPBAZTIERRES
REJLAERSY

1. £—%9, REZBRERESFER, UKRERWAREIXE), lcd driver name RE 7T AR
IXEhEAIE .

2. BIES, REZEER dsi L, A dsi #OEANZ video mode,
3. B=E845y, JRET SoC FY LCD &R EIENEE, BEEERINFESEHE,
4. EMEHD, SHMEXRVILE, BESLHEXIS
5. BRI, dsi EOMFEMLE,
(10 5588
Icd_dsi_lane tkIFi@ER 4% lane {FEE, BEAXMRIZE—1 dsi ) lane K&, XTREAAD dsi, MERME
8 % lane,

ItB} Icd_tcon_mode, Icd_dsi_port_ num fl Icd_tcon_en_odd_even_div ZMEHEERIGE, SHEEAEKS
X, WNRZ 1080p RELUTHMENR (RH 4lane FELUTH), BABBTRIZ=1EBEIA 0 BIF,

6. BB, BERBMREBOILE,
7. HLH7, SERNERNEE. HRIELEREREE. BERRNEMSH.

&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "19101rlsx03";
/* part 2 */
led if = <4>;

IR © HiB2EREROBIRAR. RE—INF 28



@ LWIWER
MXHEER: WE

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 num = <1>;

lcd tcon mode = <4>;

lcd tcon en odd even div = <1>;

/* part 6 */

lcd frm = <0>;

lcd io phase = <0x0000>;

lcd gamma_len = <0>;

lcd bright curve en = <0>;

lcd_cmap_en = <0>;

/* part 7 %/

lcd power = "vccl8~lcd";

lcd powerl =-*vcc33-1lcd";

lcd _pin_power = "vcc-pd";

lcd gpio 0O = <§pio PH 11 1 0 3 1>;

lcd gpio 1 = <§pio PH 12 1 0 3 1>;
i

4.4.8 MIPI-DSI Command mode RE &R

Command mode TH DSI RZEM5 18080 £, BEAHEH RAM BFE HFEGLAE, X
ER—REEERRN te FIRAEL vsync b, FIUSHEREY DSI RAENE, XBEFE
IRE lcd vsync i, B te IFEEE led vsync £, #H lcd dsi te IRERK 1o

te BIBNREIFEXHE, —MRRHMRES te i, NpIuEL, BNEERHESEENHESEE
SR, MERGTERR, BERENERBHTEEFTNER.
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BO52H 5 MIPI-DSI video mode REMXEZ L, HESZ F—/T,

1. B—&%9, REZEERSHER, UKRERAWANREIKE), lcd driver name RE 7 AR

IXepskADIa1L.
2. FTED, REZICER dsi #0O, MAlcd dsi ifigEMK 1 ¥&AA command mode,
3. B4, AT SoC iy LCD BRLRIFE, WEERISS
4. FEMES, ENAEXNIGE, BEEHEXSH
5. £RES, dsi ?&DE’Jﬁéﬂiuﬁo led dsi te’, XBIgERN 1 R=fEhe
6. /5887, BETRMREXIZE
7. FEHH, ERMFMBIRIEE, lcd vsync, XEE te i, BH LFERXRINEZTIER te
B, B EEERHIRE N vsync heE, 1BEBRMNERSE0
&lcdo {

/* part 1 */

lcd used = <1>;

lcd driver name = "h245gbn02";

/* part 2 */

lcd if = <4>;

lcd dsi if = <1>;

/* part 3 */

lcd x = <240>;

lcd y =1<432>;

lcd width = <52>;

lcd height = <52>;

lcd dclk freg = <18>;

lcd _hbp = <96>;

lcd ht = <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

/* part 5 */
lcd dsi lane
lcd dsi format
lcd dsi te

lcd_frm

lcd io phase
lcd gamma_en
lcd cmap _en

/* part 7 */

’

<&pio PB 3 1 0 3 1>;

<1>;

’

<0>;

’

<l>;

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

<0>;

’
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lcd power = "axp233 dclsw"
lcd powerl = "axp233 _eldol"
lcd gpio 0 = <&pio PB 2 1 0 3 0>;
lcd_vsync = <&pio PD 21 2 0 3 0>;

4.4.9 MIPI-DSI VR XREECE TR

Lhrmsem MIER, S 1MHERE 1080p, EMHEERE 4 % lane, EXRNERIMNREBEETR—
MEGNEE—F, AFEatbMERREUKL DE 4 BHMWERE, — DE+ —1 tcon+ &
DSI BEFLEHRRE, HHAM tcon FEEE— dsi, BERMBERMBANERY, XMNFER
EIFE tcon HREIFET

1. LCDO #XI24 slave tcon, B master tcon IRz (&Elcd tcon mode)

2. LCD1 #rigA master tcon, FEHRTHIRENMBEBIR, 57, ERNFAX.

3. IBERH), BIESEHME LCD1 , LCDO %&£, NMUIEREEFREBIANL, ERBREFH,
SAIGFF LCD1, LCD1 fEREFMaftA LCDO —EEAHIE, MRS,

(1] 35 8E
EE: ERD IC ZiFZER

;slave

&lcdo {
lcd used = <1>;
lcd driver /name = "lpm0@25m475a";
;lcd bl 0 percent = <0>;
;lcd bl 40 percent = <23>;
;lcd bl 100 percent =<100>;
lcd backlight = <50>;
lcd if = <4>;
lcd x = <1080>;
lcd y = <1920>;
lcd width = <31>;
lcd height = <56>;
lcd dclk freq = <141>;
lcd _pwm_used = <0>;
lcd pwm ch = <0>;
lcd pwm_freq = <20000>;
lcd pwm_pol = <0>;
lcd pwm max limit = <255>;
lcd _hbp = <100>;
lcd ht = <1212>;
lcd _hspw = <5>;
lcd _vbp = <8>;
lcd vt = <1936>;
lcd vspw = <2>;
lcd dsi if = <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_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 @ percent
;lcd bl 40 percent

;lcd 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

lcd dsi lane
lcd dsi format
lcd dsi te

lcd dsi eotp

lcd frm
lcd io phase
lcd_hv_clk_phase

<4>;
<0>;
<0>;

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

<0>;

<0>;

<0>;

<0>;

’

<0>;
<3>;

<0>;

’

<0>;

’

<0>;

<1>;

"lpm025m475a";
<0>;
<23>;
<100>;

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

<1>;

’

<0>;
<20000>3
<0>;

<255>;

<100>;
<1212>;

= <5>;

<8>;

<1936>;
<2>;
<0>;
<4>;
<0>;
<0>;

= <0>;

<0>;
<0x0000>;

<0>;
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lcd hv _sync polarity= <0>;

lcd _gamma_en = <0>;
lcd bright curve en = <0>;
lcd_cmap_en = <0>;
lcd dsi _port num = <0>;
lcd tcon mode = <1>;

lcd_tcon_slave num = <0>;

lcd slave stop pos = <0>;
lcd sync pixel num = <0>;
lcd sync _line num = <0>;

lcd bl en = <&pio PH 10 1 0 3 1>;
lcd power = "vcc-dsi";

lcd powerl = "vccl8-lcd";

lcd power2 = "vce33-1lcd";

lcd_gpio 0 = <&pio PH 8 1 0 3 1>;
lcd gpio 1 = <&pio PH 11 1 0 3 1>;
lcd gpio 2 = <§pio PH 12 1 0 3 1>;
lcd pin power = "vcc-ph"

4.5 18080 %O

4.5.1 #ER

Intel 8080 #OF (X#F MCU #£0) REMN, —RAEIHRRNNE L.
ERIRYIEHIRIAE 6 M.

e CS RHik(ES, AEZLAHRBRE LIE

e RS HEH/EFEES, KRTIERE index HE status FER, R NERETHSTES. KFH
Sh—fi&#E SoC B9 LCD DE M) ($iEfERERD)

e WR (RRTEHIE) HIEGSXHES, UMEENMES, —MKi% SoC B LCD _CLK i

e RD (RFTIEEUIE) IUBIRGES, UMBIRE#HES, —f&#% SoC 9 LCD_HSYNC Hf

e RESET £1il LCD (BHEEHLESI 01 0 REAI)

e Data IEES(XFEJE"J

18080 RIFHVEIEMITEEROE 8/9/16/18, EMLMSE, BIMEMUE—1F, ENEMBA—,
EEZENEZEE rgb B

1. RGB565, 2HH 65K XA ZiEE
2. RGB666, 2HH 262K A ZHHE®
3. 9bit EEN 262K

MEFMGH: SRR, MEeR82M, SFERCB M 18080 EMEEREE, #ITEHIER,
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4.5.2 18080 =M RFHAFLE G

TEHEHRYZE—" RGB565 B, i 8 i1 18080 EOKRER board.dts EZETHl.

1.

2.

BT, REZEERSHER, UREAMNREER, lcd driver name JRE T AR
IREhRAIE
BERSY, RTZAER 18080 20, MAR 8bit/2cycle #3% RGB565.

0 BI15

R4 8bit/2cycle RGB565 B, B4R INE RGB565, tigt2—MEER 16bit, AIFE R 8bit I, THEER
MHERA R TT—MEZR, FILA M 2 cycle,

FE=E5, RET SoC HHY LCD BRAENFF, BEERNFSEHRA, XEBRFHRDN
BRBEGENHEREUTA: lcd dclk freg*2>=lcd ht*lcd vt*fps, ﬁ%lcd_dclk_freq:lcd_ht
*2¢1cd vt*60, BWILB B AN E 1cd ntBANE1cd dclk freq

EIUER, HHABAXMRE, BEEEIHEXSH.

FREE, cpu FOMNFMEE, XBEMFEETlcd cpu tefllcd cpu mode, EEBREMR te
b 2 FE T A EIFR. XEIER XEILE,

. BAED, ERMEEXNIGE, XBEMFEEETIlcd frm@#Eled frm] W2 LR X ENILE, iF

AERREEE,

. BEED, EMMERKE. XEATH te filk, RFFEIRE lcd_vsync, ZRIZHEEE X

BL 8% pinctrl-0 A, XEAEX T —HER, £ERGCB # 18080 EMEETEE, &
SHE 18080/MU%E, BEBN EeHE) , ERTHEFTEERMPLEER, BFELRN
ERISE,

&pio {

18080 8bit pins a: I8080 8bit@0 A

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>;
};
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>;

allwinner,pull = <0>;
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&lcdo {

/* part 1 */
lcd used
lcd driver name

/* part 2 */
lcd if
lcd cpu if

/* part 3 */
lcd x

lcd y

lcd _width
lcd height
lcd dclk freq
lcd _hbp

lcd ht

lcd hspw
lcd_vbp

lcd vt

lcd vspw

/* part 4 */

lcd pwm_used

lcd pwm_ch

lcd pwm_freq

lcd pwm pol

lcd pwm max limit
lcd bright curve.én

/* part 5 */
lcd _cpu_mode
lcd cpu te

/* part 6 */
lcd frm

lcd gamma_en
lcd cmap_en
lcd rb swap

/* part 7 */
lcd power

lcd pin power
;reset pin
lcd gpio O
;CS pin
lcd gpio 1
pinctrl-0
pinctrl-1

<1>;

’

"s2003t469";

<240>;
<320>;
<108>;
<64>;
<16>;
<20>;
<298>;
<10>;
<8>;
<336>;
<4>;

<1l>;
<8>;
<50000>;
<255>;
<1>;

<l1>;
<l>;

<1>;

’

<0>;

H
<0>;
<0>;

"vce-lcd";
"vcc-pd";
<&pio PD 9 1 0 3 1>;

<&pio PD 10 1 0 3 0>;

<&I8080 8bit pins a>;
<&I8080 8bit pins a>;
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4.6 LVDS =0

4.6.1 #ER

LVDS Bl Low Voltage Differential Signaling @—MEEESDES5E0.

4.6.2 LVDS Single link H#AF &

LVDS #0, 1cd0 XM lvds BRIF lcd1 XA lvds EREEEMmMBER—1%,

BT lvds X FESEFRBIEZIIEEN, —REHAZEEMAIBL, REENBWL SoC i
BPA], PRUAXEERY lcd driver name KIHE”default lcd”, HARIREILAAFIEMEY S ShIERT i
E18Mm1k.

THEEHERZ single link lvds & board.dts BeBRHI, HEhASTRES SRS

1. F—E8n, REZBERSER, UREBRMWMNREIRE, lcd driver name JRE T B RE
IXshRA¥IIA 1.
2. BTESY, REZRER lvdsiEH, MAR single links

9 #&I15
W3R Dual Link B, BRARRT 2R led lvds if 73 1025, BHIAEEEIE Icdl WEM—ERIITEE, UURSHFERE
& PDO % PD9; MIECE PD10 £) PD19 Rt THIRRIN Ivds BRMITHAE (TEE 3) o HARK timing 2 EIRIERRKIH.

3. B=F5, AET SoC #HY LCD RRRIZNF, EEEFRINFSHIH,
4. FIERS, HHREXNIGE, BFEEHHEHXSH.
5. FRHES, lvds EFORIFMILES
6. H/ 8, BTRBXRNIZE.
7. £tEH, ERMBRILE, BERFENEMNSG
&lcdo {
/* part 1 */
lcd used 1

lcd driver name "default lcd";

/* part 2 */

led if =3
lcd lvds if =0

/* part 3 */

lcd x = 1280
lcd y = 800
lcd width = 150
lcd height = 94
lcd dclk freq =70
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lcd _hbp =
lcd ht =
lcd_hspw =
lcd vbp =
lcd vt =
lcd vspw =

/* part 4 */

lcd pwm_used =
lcd pwm_ch =
lcd pwm freq =
lcd pwm pol =
lcd pwm max limit =
lcd backlight =
lcd bright curve en =
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 =

/* part 7 */
lcd power

20
1418
10
10
814

50000

255

50

0

<&pio PD 21 1 0 3 1>;

(ool oo

"vcc-lcd"

pinctrl-0 = <&lvds0 pins a>;
pinctrl-1 = <&kvdsO pins_b3;

4.6.3 LVDS dual link HAFE

¥R Dual Link B :

1. led lvds ifiRBEA 1 (B 1) HE 2 (FH= 2)
2. EMECE A E, tBM 4 data lane TRY 8 data lane, £1§% clk lane &1t 20 {REH,

e 1, YIELEEE—1RE, 8 datalane, SoC A% 4 % lane Fiai—¥MGE, FHEEINE

BEERE
[[&lcdl { )
lcd used = <1>;
lcd driver name = "bplO1lwx1l";
lcd backlight = <50>;
led if = <3>;
lcd x = <2560>;
lcd y = <800>;
lcd width = <150>;
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lcd height = <94>;

lcd dclk freq = <138>;

lcd pwm used = <0>;

lcd pwm_ch = <2>;

lcd pwm freq = <50000>;

lcd _pwm_pol = <1>;

lcd pwm max limit = <255>;

lcd hbp = <40>;

lcd ht = <2836>;

lcd hspw = <20>;

lcd vbp = <10>;

lcd vt = <814>;

lcd vspw = <5>;

lcd lvds if = <1>;

lcd lvds colordepth = <0>;

lcd lvds mode = <0>;

lcd_frm = <0>;

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 O = <§&pio PI/1 10 3 1>;

lcd pin_power = "bldo5";

lcd power = "dclsw";

pinctrl-0 =.<&ledl lvds2link pins a>;

pinctrl-1 = <&lcdl lvds2link pins b>;
i

s 2 (5D IC X5) , ¥MELEERTE, 81MESEE 4 % lane, MTMEE—HES, 7%
M timing —#, XHERD IC ZFRFLBHEELRISMREL, XUANE (ESLHNE) ,
ARXEHE lcd timing @—1FERY timing, lcd_lvds_if 73 2.

lcdl: 1cdl@01cOc001 {
lcd used

lcd driver name
lcd backlight
lcd if

lcd x

<l>;

"bplO1lwx1l";
<50>;
<3>;

’

<1280>;
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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 lvds if

lcd lvds colordepth
lcd lvds mode

lcd frm

lcd hv_clk phase
lcd_hv_sync polarity
lcd gamma_en

lcd bright curve en
lcd cmap_en

lcd fsync_en

lcd fsync _act time
lcd fsynedis time
lcd fsync pol

deu/mode
lcdgammadiep

smart color

led bl en = <
lcd gpio 0O =

lcd pin power = "bld

lcd power "dclsw";

pinctrl-0 = <&lcdl 1
pinctrl-1 = <&lcdl 1

= <800>;
= <150>;
= <94>;
= <70>;

= <0>;

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

= <255>;

= <20>;

= <1418>;
= <10>;

= <10>;

= <814>;
= <5>;
= <2>;
= <0>;
= <0>;
= <0>;
= <0>;
= <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>;

05"

vds2link pins a>;
vds2link pins a>;
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o
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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
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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
XABHAGE lcd_Ivds_bitwidth=0 B4 HE3K

RERNENNEXA (WTE) :

0: NS mode
1: JEDIA mode
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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

45



@LW/MIER

MHER: WE

REANENNNE X!

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

7: Video mode B9 LCD &, @XBIRIFERN, B ht, hbp ERNEFSHHENX; Command

mode IR, RLEHHEET Buffer, —f8&E—1 TE 5|

5.1.16 lcd dsi lane

Lcd MIPI DSI panel Data Lane number
XNSHRBE led_if=4 BABR.

REANENNNE X

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

A W N F

5.1.17 lcd dsi format

Lcd MIPI DSI panel Data Pixel Format
XNBHAIABE led_if=4 HABEK.

RERNERNIRE 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
XANBHIBTE led if=4 A BEK.

RERNERNNNE X A:

0: frame trigged automatically
1: frame trigged by te rising edge
2: frame trigged by te falling edge
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A IRER 0 B, RIBFEIFEETEIA lcd ht x led vt; BN 1 K 2 B, RIFEREAIEIARA te

792

XTHEAMER IR A4% SoC HHES, BTRPES, WNRE-E

BY 2 7R B X MR B SR AR A

5.1.19 lcd dsi port num

DSI & port (&
XNBHIABTE lod if=4 BIAEK

REMRNERNNRE XA

B

R%, ﬁ

B4 SoC RER

0: —fport
1: Fport

5.1.20 lcd tcon mode

Tcon &5
XPNEBHEAEE led if=4 A B,

RERNERNNE XA

: normal mode
tcon master mode (FEFE—REZFHIEED)
. tcon master mode (E—MEES)
. tcon slave mode (fk&FEmaster mode3RZzEh)
. one tcon driver two dsi (8%1lane)

A WNNRR O

5.1.21 lcd slave tcon num

Slave Tcon HIFS

XNBHIEBTE led if=4 BMMA lcd tcon mode FF 1 HE 2 7EM. AT EIF master &

I, T tcon, M tcon WESE%L,

REANENNNE X

0: tcon lcd0O
1: tcon lcdl
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5.1.22 lcd tcon en odd even div

XNMBERBTE lcd_if=4 A lecd_tcon mode=4 BIAE K,

REANENNNE X

0: tconB—MEGRDEERFRLELTHTDSIIREIR
1. tcon—mEGD FBEREFLLMTDSIER

5.1.23 lcd sync pixel num

XNBEHAETE led if=4 A lcd tcon mode FF 2 H#E 3 BHAEM

REFP M tcon BIEEIA pixel

(=% Fiddlcd ht )

5.1.24 lcd sync line num

XNEBEHEEE led if=4T0H lcd tcon mode FF 2 5#&F 3 A B K

LEFEP M tcon BIEEIATT

(=% F@dlcd vt )

5.1.25 lcd cpu mode

Lcd CPU &R, %]

RERNENNNE XA, REN 0 B, RIFERIEN lcd_ht x lcd_vt; ®EHN 1 8 2 B,
R BIFRESEIA M te BKd:

0: ETENRIENE, HiFHERESAIME
1: FETiRIEHIEBlockMcounterfil kBRI tefit k.

5.1.26 lcd fsync en

LCD fF#E fsync IhaE, BTtk sensor HE, BMZRY, 249 IC %,

0: disable
1: enable
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5.1.27 lcd fsync act time

LCD B fsync I9ge, HRHNERETREKE, B4 GRFHITEHK

(0~lcd ht-1 )

5.1.28 lcd fsync dis time

LCD B fsync Thag, HRNTHRETIEKE, Bl GRHITEH

(0~lcd ht-1 )

5.1.29 lcd fsync pol

LCD B fsync ThaeRIA M ETFRIR M.

0: BHEBETHR
1. BRRTAS

5.2 RETFEZRH

TER/LMESHENTRRIEERE, RET REK (SoC) RiEXHENF. BT PRELERME
WiREIIER, BRT OMERNRT 25, HELTMREHBTBLENFER, MR—EFEoHE, RAM
BEONRE, eliSELERER—1%

REGEIRANT

1. i8] LCD BT o
2. MBEFMEZE Driver IC FhEH (MF REXEXHE) , WTFEFMR.
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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, WREROVERPHE,

5.2.2 led y

ETRROERTH, UREROWERPHR.

5.2.3 lcd_ht

Horizontal Total time

FE—1T2H8 dclk B9 eycle Mo WWTE:

hsync hspw

hfp hbp

de

ht

5-5: lcdht

5.2.4 lcd hbp

Horizontal Back Porch

EBX1TIE, 1TRAPES (hsync) Fia, FIBREIEHAEZIER delk B cycle MK, BERD

E5X, NLEE, FENEESET hspw .

(0 3588
Z2HET hspw &, k2
Icd_hbp= P58 hbp+ LBRE) hspw

WA © BSEERERHERAE. RE—TF

51



@LWIMIER
g MXHEER: WE

5.2.5 lcd hspw

Horizontal Sync Pulse Width

BTRPESHNEE, 245 1 1 dclk BEHE (B2 1 1 data cycle B9BY{&]) . W_EE,

5.2.6 lcd vt

Vertical Total time

E—NET8. WTE:

vsync L |_|

1vfpr1vb|:lr ht——{|<—
oo [IITL___JTTITTTITITITTTTTITITL_LITReag T

vii2

5-6; lcdvt

5.2.7 lcd vbp

Vertical Back Porch

EIEP(ES (vsync) 8, BIBRIIETARZENGTY, SEIRPESK.

(1 3588
BHAET vspw &, 12
Icd_vbp= FF5kY vbp+ LBRH vspw

5.2.8 lcd vspw

Vertical Sync Pulse Width

EYRZESHEE. BUNTT. REE,

5.2.9 lcd dclk freq

Dot Clock Frequency
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FRGREEME, BN MHz
fps = (lcd_dclk fregqx1000x1000) / (htxvt),

XMERBEUATARITE:

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

AR

1. FEAN=1"SHREBEMNEFMPIRT, fps —fix=Z 60
2. NRZBHTEA, RR—TMEEFE 2 2 3 NI, B4

((lcd dclk freq * cycles = lcd ht*lcd vt*fps )
K&
(lcd dclk freq = lcd ht*cycles*lcd vt*fps )

5.2.10 lcd width

Width of lcd panel inamm

SR lcd BRIOVERE, $12 mm. ATitE dpi

5.2.11 lcd height

height of lcd panel in mm

SR lcd BRIVESE, 242 mm. BTitE dpi

= Y V4 ¥
5.3 BEIHEXSE
HRIARFLER ZHmE pwm BXET, REZFNA pwm BORF X ™= LR S SRR,
B AT AT, REEIRAR, ATRENEN.
5.3.1 lcd pwm used

=EEH pwm

B HARMREEER pwm AUEHRENES,
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5.3.2 lcd pwm ch

Pwm channel used

HESHARREARR Pwm B8, XEREHEMEMA SoC B pwm @@, BEEEREEEZA,

5.3.3 lcd pwm freq

Lcd backlight PWM Frequency

XNEYEE PWM ESHAR, BN Hz,

(1 35288
MEFEIETNWREBZMEEINE, MEFEIREVWERBTFRRE. BIRFRATHAFRLIFE pwm STETE, i§
BERFREETE#ITIRE,
HEERENMEEZEIAG, BERNK, BAIEMAL pwm BELEIML.

5.3.4 lcd pwm pol

Lcd backlight PWM Polarity

XNMSHECE PWM FSHSTEERIRME, BENENRE X!

0: active high
1: active low

5.3.5 lcd pwm max limit

Lcd backlight PWM f&EbREI, UEEERT

Eban 150, MRTE K &= REEEE 150, 0255 :;"B"WE@%E{EJ%%;&gﬁnﬁﬁﬂgqgu0150 BER. ATFiEH
REEARE, TEIN,

5.3.6 lcd bl en

BILEERER, T, EREERSE, BTHEENERLEERNEE.

[a_'\ﬂiu: lcd bl en = port:PD24<1><2><default><1> ]

BX: PD24 HEHEFRITA LCD Bi¢; Th, RINGEF

o F—MRIES: IEEDES; 1 A
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o FTARIES: NEBM; F/A 0 #NE, inABMESMES, NRE 1 NENEPEE L,
2 SAARWEPERA T, /A default FIERRIIAKE, BIEBPE L, HEHIELK.

o BE=PMRIFES: IREhEES]; default RIBTIEEHIEBHFR 1

o FOUNMRIFS: BFE; 0 AREFE, 1 AEEBETE,

FETRRARENIZOFEITH. XBUEH,

(0 388
—RERiR, ST, EXMEIRT, BiIGSHEBMRIEER T, MIEEGRESERN L, SHEtR=. RABRT
HREEHBT, XE uboot BTRIEFNZET, FERETAVFNEE,

5.3.7 lcd bl n percent

BIIRSHE, n J9 (0-100)

tEINEER $HXTREIFLMR LCD B, RREENREMAHIURKARSTERN, UEREZNK
Bkt

Etdn led bl 50 percent = 60, FREARE 50% W=EEAER 60%, BISELLERIES 10%.

(1 35288
BBt EEF LTSRS LA HHRE.

5.3.8 lcd backlight

BILRIAE, 0:255,

LB MRETE uboot B7R logo MERHIRE, FENTAZNZRENERENEERRESE,

(1 5588
BT logo Mk, —ACRARELRRNRE, WAMARIME,

4 BTRMREXSH

5.4.1 lcd frm

Lcd Frame Rate Modulator
FRM Z2f#/RHT PIN F/VSEBE R,
XNBHIGERNEXNNE X
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0: RGB888 -- RGB888 direct
1: RGB888 -- RGB666 dither
2: RGB888 -- RGB565 dither

B 1LCD BHGEEILE 18bit % (RGB666) I 16bit 8% (RGB565) , EiNITH FRM
Ihee, @Y dither WARIFHER, FETAZ 24bit @F (RGB888) MR, INTEFAR,
LFER&FA RGB66 By LCD RER, TEIRITFH dither BMER, $TFF dither FEBEHT
Bt A R,

527: good

5-8: bad
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5.4.2 lcd gamma en

Lcd Gamma Correction Enable

REANENNNE X

0: LcdAyGammaiRiEThAERF
1: LcdMGammai ETHAEFF S

REN 1N, EEEREHIT lcd gamma tbl[256] #1TIHE,

5.4.3 lcd cmap en

Lcd Color Map Enable

REENENNE XA

0: LcdBBFARIIINAER
1. LcdBBFREITHREF R

REAN 18, FEX led_cmap tbl [2][3][4] #1TH{E Led Color Map Tables

B81M&EE R, G. B =187, SOMREAN—MERD, SHE 12 PRk, HAF—HER
TEER1T, FHERTBENRCB, FoEXRTH/LTEER, BANRBRRTZUEMREIR
R

LCD CMAP BW R ERIREIEL IR, RAEGERHHAHRN LCD BARBEE,

LCD CMAP EX&E1TH 4 TMERA—PEE8T, 8MEES R G, B3 MhEw, S4F 12
NMNETT, @ led_cmap_tbl EXMEIXFR, WHBENMNRTAIBEMREE 12 MhETZ

o

__u32 lcd_cmap_tbl[2]1[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},
1y

{

{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},
g

1

Wk, E=TRERSFHRTHERHR, TZITRKRBEITHEREAS;

BOMREA—TET, FIRKKREANMEENE —MEERS, FHINKREENMRENS
“MERREY, LULLSEHE,
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MEMNEN, GENBEHEINTEMT.

2 3

5-9: cmap

5.4.4 lcd rb swap

JA#E tcon &R RGB 1Y R 92/ B 9=,

5.5 BIRMERZSE

5.5.1 #A

MRFEEAERERGIAIME disp) TRAEX, AR BDEANFATLEUNEN disp FE
XB—%, 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

HA supply2EER, FE-suppyZBINFHBENZMEEN, FEIBRNNEREXNETF, E-FEH
fF<sreg sw-MIATIE board.dtsi Bregutatoro™ s A E,
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IS 1cd0 B R, MNREMFHA reg sw, WETEXEEMIT, dclsw X dclsw-supplyo

((lcd power=" dclsw’ )

BT u-boot FthH axp WEHH display Iz, MR, ENER2IRNEGEE, A7 EEER
7, DNRHER, BLITRE:

7 u-boot 2018 #, axp EEHNFRIAZEM bldol XHFM axp HHPEXHEF, FAIUHRE xxx-
supply HEHERIFIZERX D axp SHAHEX KiFEo

5.5.2 lcd power

i EE#RE R,

(=6l lcd power = “vcc-lcd” )

ACE regulator & ¥, EEBEWZ/E, SETRIREARMEMAEO#ITHS XavES,.

AR NREZSITBEFEITH, WEX lcd powerl, lcd power2 &,

5.5.3 lcd pin _power

ﬁﬁii lcd_power—gl, [X%UZEE}EHFIQEZE, K%EEES@EHEP%EM’E, ﬁ'ﬁIEEEEEjﬁE?EQ?iEEgE
Bz HIfERE, ERIKZERIE,

[a_'\ﬂ: lcd pin power = “vcc:pd’ )

AR WRFEZH, NHM led pin powerl, lcd pin power2 %, BT leddx 29, XE
HIEETRIR G ATRER pwm Fr XS R EHIBT IR,

5.5.4 lcd gpio O

(=f1: lcd gpio 0 = port:PD25<0><0><default><0> )

& X: lcd gpio 0 3|fIJ PD25,

o B—IRIES: THEENED; 0 MBI, 1 AkE;

o BIANRIES: NEHM; £/ 0 /9%, rREEBEESES, MRE 1 WEAREREME L,
2 MAKRABEBETHL £/ default FUIEARAIAMATS, BIEFE LA, HeBELH.

o BE=NRIES: Wanhaes]; default RIXENEENBFR 1
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BMPRES: RFRIME; DRYGENWILE, Z5WBHOET, 0 HEET, 1 hEe

FETRERARENNZEOSETHS, RS, 5EE RG] R LR A

AR WIREZ gpio MEEEH], MENX lcd gpio 0, lcd_gpio 1 %,

5.5.5 pinctrl-0 # pinctrl-1

TEElcde TR, HMFFEREEMERN, IRREEpinctri-oMpinctri-1IBEFHIT, AT
FRREIE X, rILIABECSEXR, RaiEXNEM—AZE UFERZ B R Farch/arn/boot/dts
¢ & arch/arm6a/boot/dts 1% FH-pinctrl.dtsi FIEIE M.

B+
pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 = <&rgb24 pins_b>;//KEREHMERENX, io disable
& 5-1: EEIE XFHNEMZHE

EHIZFR =Y

rgb24 pins a # rgb24 pins b RGB Fi#MO, mMBHEREE 24,
RGB888

rgb18 pins a/#ll rgh18 pins b RGB R#0, MEHEIZEE 16,
RGB666

lvdsO_pins_a #0 lvdsO_pins b

lvds1 pins a #ll lvds1 pins b
lvds2link pins a #1lvds2link pins b
lvds2 pins a # lvds2 pins b
lvds3_pins_a # lvds3_pins_b

lcd1 Ivds2link pins a #

lcd1 lvds2link pins b
dsi4lane pins a # dsi4lane pins b

Single link LVDS #0 0 EMEX (F
£ 1cd0)

Single link LVDS #0 1 EHEX (X
£ 1cd0)

Dual link LVDS #OEMEX (X2
1cd0)

Single link LVDS ##0 0 EMEX (E
£ lcdl)

Single link LVDS #0 1 EMEX (F
£ 1cdl)

Dual link LVDS #O8MEX (£
lcd1)

4 lane DSI BZEOEME X

BEX—4HH]
57 board.dtsi 7, REZFAEMUAERFEEMT, BRFMECHFERANER, BTX
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cpu HIEZ/) cpu B, UILAMEEREME XK TErio (K cpu ) TFEIERr pio () cpu
&) T,

5+

&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>;
18
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>;

allwinner,pull = <0>;

e pins, E{AFEH

e pname, BB, FEFEEL

o function, ERITHEERFR, BEEEL

o muxsel, EITNEEIEE, RIE port spec FELEFEXT N INEE,

e drive, IXEhEES), FEMAIRTNEE K,

e pull, ETFHI, A 0 B9iE, tnpASBESMES, NRE 1 WERASFBME LR, 2 sARA
EREBPA T hL. s default FIENRIGANRT, BNEBEE N, EEHIELY.

NTHE, BITBEFRBTaRE—BNRT, HPERN a NEMIEE, b 895 io_disable A
FIRE XA,

BiE, FEERAMAREIIERER, TG FEXEFE BN,

pinctrl-0 = <&rgb24 pins a>, <&xxx_pins a>;
pinctrl-1 = <&rgb24 pins b>, <&xxx_pins b>;//REREHMERIEN, io disable

5.6 ESD BN EohikEIhEE

XPNINEETE linux4.9 LUK linux 3.10 sunxi-product 9 ESEMT, MBEEXINEE, BB
ST T ER:
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BTN TR&ZEE:

.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

[ 1 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

P A A A A A

*
*
®

SD detect support for LCD panel

5-10: menuconfig

{EERBRIEED, CIL=ElREER
NTxfl, EF he0801a068 £i7FsN esd HHKAIE]REEK %L

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

.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: BRchAEEMAEE
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esd _check KR#HE:

(532 esd_check(u32 sel); )

ER: BAELBERREFIRIKRS,.
IRENE: MRRBREEIEFIRE 0, AEEIEFMEREIE O,
sel: 2/R"&E5l,

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

$32 lcd esd check(u32 sel

B32 ret = ¢
u8 result[16]

ret = sunxi 1rd _dsi gen short read2p(9, 0x10, 0x0, result

it (result| = @x3f
ret = -1
else
ret = ©
return ret

5-12: FHEBHLNIZAEHAED

tesh, —RRIERTE, @il dsi #OIREY 0x0A d7< (FREX power R3) RFIMRESIESR

sunxi lcd dsi dcs read(sel;:0x0A, result, &num)

WRAFRE © BseEREROERAE. RE—TNF 63



@LWIMIER
g MXHEER: WE

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"

5-13: 0x0A @<

reset panel REED:

((s32 reset panel(u32 sel); )

EA: YRRESENIHZERRSRZMNE IR1E,
R[EME: EARIIFHE 0, EAIRKIEO
sel: BRZE35|

SMNENVBEERE, NFED BB, SHREMRERTRSHETENRIEDEER
close_flow #l open_flow FiE XHIEIEK . RIBLFE LR ERS X R

BEEIENRE: B dsi BH, FBEOHITIE—R sunxi led dsi clk disable (dsi miRAYEH
Z21b) # sunxi lcd dsi‘clk’enable (FREIEMERE) , BUETEESE dsi BIRRBRER,

TERERERE:

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 64



CA\LLWIMER
: IR W

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

set_esd info FREKEREL:

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

ER: =#) esd BN EAKITA, LLUERZKESELN—R, EMAERF, AR R LK
R IE,

RENME: RINEEIRE 0, FMEE 0,
p info: BEIREM esd TN,

. TEEFFSR, 8F 60 XERAKEM—X (AR esd check K%, WRERM=E
E 60fps HViE, MARME 1 B—RK) , AERKEETHPHABERNHE@mRITRNELE, B
esd check func pos HFRREMEA esd check REMAE, WRIE 0 NEF R ZIMAITIN
R, ZPIUEXMEMERNERPHRR (R ERE) BIFBRRNER, XRIETR
MR, TEFH level H 1 RREAILE SoC By LCD HXEHRLUK reset panel M
HUR1E, level 79 0 BUBHERRINIAIT reset panel EERVIRE,
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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(1l) reset(244)

esd level # freq 1 pos WEEBIEE L@ set_esd_info REUREAEERE, Reset FEMIKFER
TREMRNRE (WM esd SBFEREZE, FEBRIQNEIHERIRRER)
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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> BZ&<E fdt help

WfE % uboot E/RIE, —AKETE uboot /EIBEEET inlcude/configs/FE&.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:
de rate 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] frame[ 0, 0,1280, 800] addr[ 0,
0, 0] flags[Ox 0] trd[0,0]
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lcd output

R EHFIEREOR LCD o

1280x800

FRHAT LCD WO ¥, 5 board.dts F 1cd0 BIIZE—#,
ref fps:60

ERIE R Eboard. dtsAY1cdotBRIIT FE B SR AVIEIC(E,
fps:60.9

EENBEZENSEITR, EBRRNIZETE 60(HFEN fps) Mhl, MNREXZNAEE, EFN
CERNEF, MERRHNRUFTIRESERIERZ,

irq:1942

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

BUF

SMREHEGXEAMFKRT, NZEENAE & ERE

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

XNRTEEMBRE, MR NMERAE—BEZNK, B8R, IREFS irq EENETF—
¥, WEAE—MEEE, SRR (BEX) .

3 KE %/}_1:| 7C0N

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

cat /sys/class/regulator/dump

pmul736 1doio2 : disabled 0 700000 supply name:

pmul736 ldoiol : disabled 0 700000 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:
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pmul736 cldo2 : enabled 1 3300000
pmul736 cldol : disabled 0 700000
pmul736 bldo5 : enabled 2 1800000
pmul736_bldo4 : disabled 0 700000
pmul736 bldo3 : disabled 0 700000
pmul736 bldo2 : disabled 0 700000
pmul736 bldol : disabled 0 700000
pmul736 aldo5 : enabled 0 2500000
pmul736_aldo4 : enabled 0 3300000
pmul736 aldo3 : enabled 1 1800000
pmul736 aldo2 : enabled 0 1800000
pmul736 aldol : disabled © 700000
pmul736 rtc : enabled 0 1800000

pmul736 dcdc6 : disabled 0 500000
pmul736_dcdc5 : enabled 0 1480000
pmul736 dcdc4 : enabled 1 900000
pmul736 dcdc3 : enabled © 900000
pmul736 dcdc2 : enabled 0 1160000
pmul736 dcdcl : enabled 4 3300000

supply name:
supply name:
supply name:
supply name:
supply name:
supply name:
supply name:
supply name:
supply name:
supply name: avcc
supply name:

supply name:

vce-pf

vcc-cpvin  vcc-pc

supply name:

supply name:
supply name:
supply name:
supply name:
supply name:
supply name:

vdd-sys

vcc-emmc vcc-io vcc-io vcc-io

6.4 EF pwm 5

Pwm HALXERRHEEBIR.

cat /sys/kernel/debug/pwm

platform/7020c00.s pwm,
pwm-0  ((null) DA

platform/300a000.pwm, 2 PWM devices

pwm-0 (lcd v
normal
pwm-1  ((null) ):

1 PWM _device
period: © ns duty: 0 ns polarity:

requested enabled period: 20000 ns duty: 3984 ns polarity:

period: 0 ns duty: O ns polarity:

normal

normal

LEM “requested enabled” FRigRHBFET, IESEEM lcd FRTEH lcd HIEHN

6.5 EREEMIER

pin 227 (PH3):
pin 228 (PH4):
pin 229 (PH5):
pin 230 (PH6):
pin 231 (PH7):

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

twil (GPIO UNCLAIMED) function io disabled group PH3
(MUX UNCLAIMED) (GPIO UNCLAIMED)

(MUX UNCLAIMED) pio:229

(MUX UNCLAIMED) pio:230

(MUX UNCLAIMED) pio:231

LTEMNEERIE PH5, PH6 X

XL 10 #ERiE

&8 GPIO Ihgg, i PH3 #ERIEN twil
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cat /sys/kernel/debug/clk/clk summary

XN LA UEM MR EERE, ARMEREZ D, SEREXNZ tcon, pll video, mipi
F

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

B —BFHER, PEEAM—ITHTHE, RERNRATRETRE, BRETRE/LITAEE
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 MIKsNE &L E AR
2. LCD RHTIIBHAEERNE RS

E/RE% patten WA :

£ linux-4.9 REL ERMRAEAZ, disp B sysfs HE— attr FJ U EFREER:

((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

MREZNEREE, L F _NETMEHE TR colorbar BYiE, ABAL

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

AEBHRIT EEERF.
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7.1 RETERER

SEIFREY, BERHFOFERESHEHT L TENFN timing FEESH.
BB RN FSEOR AN F RO .

7.2 BER-ITEX
AR T2E2R, BHBEE
B AEIEE

1. BEEARMAY. WEngB MBREEKE, SFEEILEREXRBLEIETE, XMRAELLE
S—EERFRFREN s

2. pwm EEEMBCERNEE, pwm BSE I UEpwm EEMELIBXSHY, BIMEEE
MeE TEMNE TEXEMMEE, BRERESVIBILAII.

ﬁ:ll:. \Y 4
EREREENX, URESMERSH, BERRIRUTIERE

1. ZEZEER. MRNASEXEMERHRARININEMERR, BIEEEREE—NHALU
MEELREXER. NMRAHTEEEERE, ATLBEEEZOES colorbar, HWIAREESESR
BT

2. SoC M ERZORREHME, SoC HIRREGHHRBERALEERIMES IR L, —/&
SoC ImiEREEBR axp BFMM vee-led, vee-dsi, vee33-led, vecl8-dsi o

3. BMEEE L. NREEMM, BEHEREHEZER, BESUMNEIREERIIRIRE
H,

4. board.dts # 1cd0 BT EHEIR. F—1NE lcd B9 timing KBIE, BFTEIRBREFMHHIIR
TRE! BERNFSHIEHA. E2OME, BOXLIEHE, thiNEmM DSI B, IEEHNS K
LVDS B9,

5. REIBHG LA, BEENTRERINEF, ENZE, XPMEHEEIRE FIAIBHG L,
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7.4 NE

DRI

1. BRERMATEA
XMRATREREELBRNEEFRRE, WEBE
2. BREBHEN, MEEHRGE

board.dts PR FIEE AR SIE

3. BRER—MERXEEN

FRUSH, FEXNBR—ABANNAS,

7.5 £HIRA

B 1LCD RIBEKRNZ 18bit &% (RGB666) = 16bit 8% (RGB565) , EiXFTH FRM
IhgE, BT dither WA TUVIRANER, FETIAT 24bit &% (RGB888) HIME. N TEFAR,
+FER®FN RGB66 Y LCD RE'R, NEIRITH dither FHER, $TF dither FEEHT
B 5 E TR

1%E [lcd0] B9 led. frm EMAIUNEXMHIMR, HFlcd frm fERE

B AR E AR

BEEIERS N

7.7 ERMENNERSE

ERNE—NRRAR fps &, BIRRH:

FPS RER—MHIFETENSESE, FEMRERANRE, R fps TERERRYHHIG
le]: LJ.I./JIL* ;H'r%, fpS l—;tlﬁ Ef‘iﬁi LCD ﬁﬂ:]ﬁ?% i E%Lﬁi LCD E;J\%: FPS ﬂfﬁ)ﬂ]
SRR P AT E,
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1. BYIEEEEE REE—T, AIUEMIMENLNSITH ps,
2. MR fps BEEEERSZ, B%E board.dts F [lcd0] T, FREEEXIHE TEA
=

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

He, num of pixel clk BEA 1, KRAE—MEREFMFBENNHEN 1 —1, RIHX
B MCU MBTEOBERE 2 7 3 MHHEABA ELAET— MR E.

MR EEIETREHE, BIEFEENHESE—TNAHURINT/I T EENHIMRESR, EXE
=S board.dts RLHIFEH—D DR,

7.8 RGB ##O03 & 18080 OB TREEEREN
2. BAKRBIHHERINEMIIRENRE
B%lcd gpio 0—/NFHlpinctrl-0 # pinctrl-1, {EEXIXEhEEST 5 BLARS

2. BEREEAELGL, WREEEledrhy clk phase.! BT AXimAl iU s Y $AR R E S B
Wi R s A Tl

7.9 LCD R IMREFNTE

PERBRUIRR . K LMBRZENTRL. REBEINTEZIERT, ENRAEAETS
B £ RN (BAR AR, £ EB AR B R PR L IR AL B T RO BN SR LS FE 77 BB AR Ao

BENAMSERREREN—EEEE, SRERELNR, HEEHRNEE, XEREHE
FHERR, ERTHBENN, XERBENBRHAIULABRIEL, XERRE EHANIEHES
EER T REBY DC 748 MIMAZE T IR R

NHERHRBREIS

1. RBREAFLEETEEVEE, THREXMEmsHREIER, RA—ERIEEHER. X
MR ET7AE BAMEBENTE,

2. REKEBLEE N EENRE, HROARXEFRELXONRE, WRMTANELBMERE,

IEEXRNBES R, EFHLBSHNER, BA—ENEERR. S5F—MHREHER,

4. BREUR: SREF[BULEE—TEBALBANELT, REMEELRNRERE, EEHE
BRI ZRE DC HBHEAFH, EMHERABETRERUIAR.

@

HYTRBFHIREFAFZRENR, BNTHEK,
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1. &% vcom BEKXK/\.

VCOM BRBNDFRENSERE, BXERE, WEREREEESM, BENEARRNED
ERER, BENEFREZRIERANNEIEUR Vcom BEX/NRBEN, ARETREZMHARRRK
B, BRMRERFEEER GAMMA, Gamma BERAREREREHRMB, —REXTIA
G0~G14, REH Gamma BES Vcom BEZEINEEISHKRRIEEZAERBDMMEZASE
WES, Vcom BERIFHNWAZATF GO # G14 MiEE, XEFERBENIFRAS R .

AT vcom BENAR, WNRFEEME vcom B, HIZAEMEXEBE, WNRRE driver IC &t
BFiFasial, LT FESSHZORKFEKR.

2. FREBREAEN L TERFREFETHXR. TERUEZARFIFRNEETFILEETR
ETEESEYN, MERTXRIEEXRNEAM SR TENFSEN, biZXAIEEX,
BB IR A5,
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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 © 2021 HKiEEERHRHDBRATE. 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,
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