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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

@AM RZhRAR | REX
D1:H Linux-5.4 drivers/video/fbdev/sunxi/disp2/disp/lcd/*

1.3 #HXAR

RRBEAR, BRAAEXAR.
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& 2-1: LCD #HXAIE

ANiE R BA

SUNXI Allwinner —%%! SOC B#¥F4&

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
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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

uboot-2018:

brandy/brandy-2.0/u-boot-2018/drivers/video/sunxi/disp2/disp/lcd

REECE, H SRS bl T509, N “tRFRZFF” tbil demo, ERIBELFRE .
device/config/chips/#R S/ configs/IRFEH/

£13¢ linux5.4 B{EAR uboot RAEE:

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

4.2.2 menuconfig Bf &% PH

Icd *E?&T’%Egaé\ﬁdlspgﬁﬁﬂ*ﬁﬂiqﬂ, Eﬁﬁ’%ﬁqﬂi&)\lﬂffﬂﬁﬁi, #l.?i’make ARCH=arm menuconfigﬁi
%make ARCH=arm64 menuconfig(64bit EFf:?) i&)\ﬁﬂ%iﬁﬁ, EEF'O #ELXT&E%E%T’F

BAFEEERN:

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

WRAFRE © BseEREROERAE. RE—TNF 5
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.config - Linux/arm64 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 <¥> 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)
[ ] ramebuffer software rotation support(DISP2) (NEW)
< > HDMI Driver Support(sunxi-disp2)
<*>  HDMI2.@ Driver Support(sunxi-disp2) ---»
< > V Driver Support(sunxi-disp2)
DPO Driver Support(sunxi-disp2)
DP Driver Support(sunxi-disp2)
<*y €208 TV module Support(sunxi-disp2)

[ ] oot colorbar Support for disp driver(sunxi-disp2)
[*] ebugfs support for disp driver(sunxi-disp2)
[*] omposer support for disp driver(sunxi-disp2)
[ 1] SD detect support for LCD panel
CD panels select --->
isplay engine feature select --->

4-1: menuconfig

4.2.3 FRIRENOHE
ERREFERER, TERMREX

1. panel.c—ﬂ]panel.h, %%Fﬁbﬁﬁ)ﬁ%ﬁﬁbw, %%E@Eﬂzﬁﬂﬁﬁ\)‘zﬁﬁ’\], %gj%ﬁéﬁ*’@ﬁtg%;ﬁ\
IR BEMET Epanel array®,

2. lcd_source.cHltedisource.h, XN XH LML RIRNER YR EIEO, LLINBIRAX,
gpio, dsi EE#EOF, ARFAFEEBRREFTER,

3. BIEl, BT LEEIIREXEGSN, HEN—R—1 c XHEM— h XHERRR—1FIERED,

4. EREsHREBAEN E—%&, BERAFRFEEEMRHN Makefile Xff,

ﬁﬂ\]ﬁj L)(ﬂ-ﬂ:d rivers/video/fbdev/sunxi/disp2/disp/lcd/default panel. cﬂEj‘j ﬁgﬁf\b E'Mﬂ?, T:E'\LZB\C
HHRE

[ 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,

WA © BSEERERHERAE. RE—TF 6
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ZeRT Edefault panelBIAE Fnane5lcd driver name—H, XPNXARINIRSIETIHINIEE

BIX o

ETERZ2runc BB Y, XEEFELM=EIAKZL LD cfg panel info, LCD open flow
*ﬂLCD_close_fIOWo

HFxBERENRLTERE, BFMIE driver IC FMHTEEB Power on Sequence
Power off Sequence, AT

R REVRIERIZM T B

Hr, LCD open flow #1 LCD close flow FRAFXRBEMRZRE, HAEPWERE, 0
LCD_power on, ¥AFXELEEHK,

FEEHTUHRLIZEN LCD R, ttilvds B, RGB %, LCD panel init &2 LCD panel exit
XA AAZ,

LCD open_flow T B i £ LCD close flow>% b A FE
A, Delay
LCD power on T i LCD powWer clése SR
¥ Delay A" Delay
LCD panel_init st LCD “panel_exit i RF
¥ (sl A Delay
sunxi led tcah enable TFTCON sunxi_led tcon_disable TCON
¥ Delay A Delay
LCD bl_apen TH LCD bl close HEI
¥ Delay

4-2: LCD FXEmiz

. LCD open_flow

Ihge: LCD_open flow R RSRFMBMHNRHZIERA—R, #1781 LCD _OPEN_FUNC
B2 BT 9 FF R & TR gt 1o, STiEMtseiiT, EBHEEIRRITZHARTERK.

[RES:
(static  s32 LCD open flow( u32 sel) )
REERRNEN:

static  s32 LCD open flow( u32 sel)

{
LCD OPEN FUNC(sel, LCD power on,10);
LCD OPEN FUNC(sel, LCD panel init, 50);

IR © HiB2EREROBIRAR. RE—INF 7
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LCD OPEN FUNC(sel, sunxi lcd tcon enable, 100);
LCD_OPEN_FUNC(sel, LCD bl open, 0);
return 0;

}

g0k, AAMAXR LCD_OPEN_FUNC M 7T MENERE, WK THENFRERE, SERTHR
7. EfiRLEMSOITRBEAFECHER, RESERT,

1. LCD power on BI#TH LCD EBJE, BIiEiR 10ms; XM E—MKATITH LCD HXEBEIR
MABXEMLL NS MM, XE—ARE (R B IRIZ S R E05 AR & R o2 2505 BA AT 18 4o

2. LCD panel init BI#I%HE, BER 50ms; FREMBRUNE, JEEILPE, XMEREK
—MRRA TR EM K THBEITREREL. MRE DSI BEDSI HXEHHA, MRE
18080 RAI8080 KR, NREZEHERRLL i2c FE spi AIUF(EA iic/spi &17
EO9a, wrA GPIO R#ITHRIN,

3. sunxi_lcd_tcon enable T TCON, BIER 100ms; X—HEEEN, RLNFIBRIXE
BRIES,

4. LCD bl open THEM, BER Oms, siE=FHBEZBEAFENL, XERKBEAF. X
B R ERANRER LS I R 25 A

MTE, XEFRFMPARN EBENFE, HIESFIEDHONE, BRI, ZTENMRFT
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) )

SERAR.

func E— P EEISEH, HEME: void (FLCD FUNC) ( u32 sel), AR EEEN RIS
HBERAS—MRE.

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;

TRAE L, IHEBEIXEIRE, BRAIBEEINGINEE,

X TCON, BRMRFLAEHE, XRVERN, BIER 50ms;
MITXRENRE, BIER 200ms; (FEBVRUBE, akEiESE)
RaXABIR, BIER Oms,

W=

INTERHEXEFNFE,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 10
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tofg . tof

/i
3

VDDIN

/5 a

AVDD, VDDR,VDDB

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

BRIZR: LCD cfg panel info

Thee: ECERY TCON ¥ RS, Ltil gamma INEEMERERIITHAEE,

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

TCON M BEHREERXHTEE, SHNEXNETUREXSH,

FE gamma RIE, HEFMES, 7 board.dts FIEHENIEIRAY enable 2%& 1, 1cd gamma en,
lcd cmap_en, #Eig?ﬁ 3 /I\z%%(%, lcd gamma_tbl, lcd cmap tbl, !ZD"FFEE_'\QI@T%EE%B%O ‘;I%E/‘J
. gamma, RIRRMHET 18 BE<E, ARBBELMENE (255 1) . IRTEERA,
LM REERIMFB, cmap_tbl WA/NEEE T, FRERBUNEIBINRAIK/I,

BARERM gamma RIUEH rgb =1 gamma EAMK, &4 8bit, HERHEMERTS, =
4 gamma EEHERE.

WA © BSEERERHERAE. RE—TF 11
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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);

SRR

e cmd: dcs Gap$HBE

e paral: dcs EapSHE—IMSHAR
e para2: dcs ESHEZNBSHAR

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

sunxi_dsi dcs wr 5paraiE X Sdsi dcs wr 2parafih, EFIFLESHEE,

K%K : sunxi_lcd_dsi_dcs_read

Ihge: dsi EME,

[RE: s32 sunxi lcd dsi dcs read(u32 sel, u8 cmd, u8 result, u32 num: p);
SHORRA:

e sel, B7R ido

o cmd, BBV FF2E

e result, AFERIREUEANGA, APV ABITRIEES BB=EFREFIRINAEO
e num p, EHAFERREFTHR, BRYUIRIEHIETHE.

4.2.9 18080 ¥z 4t BA

ERRahiRM 5 MEORMEIMER, TF:

K% sunxi_lcd_cpu_write

Thie: i8E CPU RHVEE FFss NiEENE

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

REBAEN

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);

}

KT 8080 B& LM F%(E.
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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); )

BE{&i%BAN sunxi lcd cpu write,

K% sunxi_lcd_cpu_write_data
IheE: RE CPU REGFSRHNENEENE
RS

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

K%K tcon0 cpu rd 24b data
IhEE: SURME

[REY:

((s32 tcon® cpu rd 24b data(u32 sel, u32 index, u32 *data, u32 size) )

SEORAA.

e sel: E/xid

o index: BiZENIF 728

o data: ATFHEMIREUZONEAIEH, AR SIARIEES EB T EFREE
o size: EFEHIFTH

4.2.10 & RIS BRI 035 BA

BK%%: sunxi lcd_gpio_set value
IhkE: LCD_GPIO PIN R bt =SB F o {KEBEF
JR8Y: s32 sunxi lcd gpio set value(u32 screen_id, u32 io_index, u32 value);

SRR

e io index = 0: XJ[F board.dts ##Y lcd gpio O
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e io index = 1: ¥ F board.dts A lcd_gpio 1
e i0 index = 2: X[ TF board.dts 8 lcd_gpio 2
e io index = 3: XM F board.dts H# lcd gpio 3
e value = 0: X[ IO HiH{EKEBTF
e Value = 1: X37 IO W= B ¥

S ATz GPIO EX RIS
%% : sunxi_lcd_gpio_set direction
IhgE: 1RE LCD GPIO PIN MA@ NS HER

[REY:

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

SEORER.

e i0o index = 0: ¥ F board.dts A lcd_gpio 0
e io index = 1: X[ F board.dts ##Y lcd gpio 1
e io index = 2: XM TF board.dts 89 lcd gpio 2
e io index = 3: XMW F board.dts I lcd gpio.3
e direction = 0: X100 IKE A
e direction = 1: X[ [0 B RHH

—HRBRREBEHTVIGHMIRE, EFAFIRREF, XN TF LCD_panel init RER, RHT L
AR RRIFIEK,

xfF DSI &, ®i&Id DSI-DO &@&E# 7415k, XIF CPU |, @& 8080 2&mAN, £
BE LCDIO (PD,PH) #{T#MALs XMk n N, HELRSIMUEENS CPU F—H,

PUTFXLEREOTE 3.1 FIREIERRAY 1cd_source.c # lcd_source.h H%E XHISLH,

4.2.11 {EA iic/spi BITIEOVBNK

FETREEEM iic/spi ®&EXTBITEZOMNIAE,
fEFREEM spi WRSERE IC #1THHBK, NTFRERE.

B spi init BREXT spi BEA#HITHIAML, spi init REEIUS AT E, £—IKEX mas-
ter; RIBLFRAVEEMFIERE, 1%3% spi (REBHIERET spil) , MRX—FREEIR spi EBE
B, ¥ spi Wit Ao E-HIEE spi device, XBEIERAEE, spi FWER, UNE
N FEESWLLIEH, R/E1AA spi setup 58 master 1 device BIXEX,

comm_out E—* spi fZHVFF, ZOFZ spi_sync_transfer R
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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);

}

fERREH i2c X LCD& #4#% IC #1741, #iaH i2c BEHIZOREE i2¢ add driver,
MIREMAZ BT ESE struct i2¢_drivers
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it66121 id B&BERZFUR i2¢c B&ES| (i2¢0, i2¢1...)

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 #i2 disp2 B9 match table, X4 table X &R E|ELSHER i2c, AIFBEET .

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 */ }
}i
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 1t66121/match[] = {
{.compatible = "allwinner,sun8iwlOpl-disp",},

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

1

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 unsigned 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,

3
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);

}

4.2.12 U-boot RIKEhFEHIN

U-boot R5 RIENHIZ BEMAZE 1Y, ABBEXHAEARSNSR Y, XEEHNER
EERHNETL,

1. ATHR U-boot WETRERE, FRO/L MR ZEXRNELS FARNAR, REZF A timer
iy, EREARFRERE, FFLUXMIERT bootGUI ERINFBREHAEREFRERTRK, M
SYUMRIWEILD open finishBYFTENRIRFE,

B ATREMNASTZEANT R, HIREEMEN REE EMEANHZEISE, b I
BY 10ms FAZ2FI B timer & FHTENEARN, X 10ms BFjEl, uboot FAAILUMMMEEEE, LUA
FRLIEBNEN.

('LCD_OPEN_FUNC(sel, LCD_power on,10); )

2. sunxi lcd power enable EK#{#] sunxi lcd pin cfg FREEFELD power onZ SMEMA, FN

uboot &7 =.
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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

4-5: 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

(0 388
HHERHENER: B— MEEREEAZS VI EHARLETENER,
LEdEhERAK 1 BF, BEAIMXFh RGB EOAHTIED, HENBERNRHRTIED, BEATENREUMRERERES 1 IHhA
FREEET—MERNIEOMBBTIEO,
MAHETREXIF 24bit NIIE, REBNARMEBE pinmux RIEPH—HHIBHNEE, MRE 24 RUZIF 24bit,
MRRE 18 RMZHF 18bit,

W&

FH1T RGB 89O, HUFE/NT 24 B, BHERNZEFEERS N2 EFNSAMBFR
i, XFHHIREZHRRRDHNEEHE,

XfF&17 RGB #0, EHEZRISERGB # 18080 EfECEREER sync RGB #J15,

RGB #O0ARMAELS AR, RIBEEKGRREFRAEMAN, B BRIDERY DE

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

4.3.3 #17 RGB #ZOEERAI

HEAECEHTT RCB #0O8, FEEEEHAFTEXSZ 24 I, 18 Ul 16 i, ZRAMURER
WiHESE pin'mux F£i%, WK LCD BAHIFHIMUTELL SoC UL, HAREERE
D=7,

HAANFZREN®EWK, RGB # OV HME A, ELAXFE led B timing WEEY, HBR
Rlcd ht, lecd hspw, led hbp, Jéd vt, led vspwHllcd vbpiXPNEMRSIEM,

TERHEHIT RGB &M board.dts iBETRH, HPAZTHRERES K152

1. F—E8n, REZEBERSEH, UREBRMWMNREIRE, lcd driver name JRE T B RE
IXshRANaL, XER default lcd, BHWAEBENHBKIZKER RGB R

FTE D RE TEMEER—1NH1T RGB WA E,

FE=EPRET SoC R LCD REREXNF, BEBRERNFSEMH,

FOERETEH (pwm # lcd bl en) . BEBEEHIEXSEH,
BRBPEETRMRIBOMEE, NRIE 24 (I RGB, BLA—RERTEEIRElcd frm,
BRBOMEEBEMEREE, 2B RGB666 i£2 RGB888, EEIRIELFF pinmux &KX
AE, MRZGHRE 18 1R rgb #IBNREE rgb18, BERFEMEMSE,

SO s W

&lcdo {
/* part 1 */
lcd used = <1>;
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lcd driver name = "default lcd";
/* part 2 */

led 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-lcd";
lcd pin power = "vcc-pd";

pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 ="'<&rgb24 pins b>;

4.3.4 &17 RGB #ZMORHEIRE
217 RGB 28X F 317 RGB Kit, MHFARRERA—RARLINIE, RBBIS P HHELS
AREIB—MERMBIELT, LKL RGB EOHEH1T RGB.

E#5H1T RGB #O—#1, EETPHAFTBR ML EZAMAKEWMHEIT RGB #0, REMAIM
EIEE M EREN LT,

TEIH#E$T RGB #0 board.dts RRETH, ERE 8 IREUER, HPASTHRERES K
NANERS

1. -85, REELERSER, URERWNFEERE, lcd driver name /RE 7AW R
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XzhRADIE K.
2. FTHEPRE FTEHMNEER—1$H1T RGB NECE.
3. F=FDRET SoC FH LCD BRKZIXNF, BERFNFSILH.

O #15
XERBFENE, WTFzEO, SoC RHFTE=ARAHAELT—" pixel, FRUKIE SN FHEZ, FEH
Blcd dclk freq*3=lcd ht*lcd vt*60, X Elcd dclk freqg=lcd ht*3*lcd vt*60B 4 3 fIlcd htB4 3
f&lcd dclk_frego

4. FEMEEHRETE . FE pwm M lcd_bl en, BHEREEHLIEHXSH
FEABNERETRRAENIKRE,
6. BAREHDERMEBIRIIEN . BEEFENEMSL

&)

(1 3588
TEEBI Icd driver IC & stv7789v, REBMENK, MEKMZEOMNE SPI, FiX2 TR spi EHERE, K
EEA gpio i spi Y, FINXEHEERE gpio Wk,

&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "st7789v";
/* part 2 */
lcd if = <0>;
lcd hv if = <8>;
/* part 3 */
lcd x = <240>;
lcd 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 = <135
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 10 3 1>;
lcd bright curve en = <1>;
/* part 5 */
lcd frm = <1>;
lcd hv _clk phase = <0>;
lcd hv _sync polarity= <0>;
lcd hv srgb seq = <0>;
lcd io phase = <0x0000>;
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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 9 1 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 #pR

MIPI-DSI, BP Mobile Industry Processor Interface Display Serial Interface, #&hi@fs
Tl AN B R BTE,

NFRPXR, BE2THE:

1. Command mode, A MPU 0, FE IC NE%E GRAM K&

2. Video mode., A RGB &M, &8 GRAM, TEREF panel RI#E, E video mode
X3 A=1"F mode

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

o Burst mode, RSBEMEMBERBIELRER, FRNEES.

3. lane WERERIE—XWERDEM,

4.4.2 MIPI-DSI BNE M
MIPI-DSI WERIZEAEES IC F 2%, 7 board.dtsi EEAEEAE, REMMG LIEEN
ATo

BRE—&% IC B9 DSI EMAZ TR, SHEENMER, XN EMEREEFpinctn

—O*Dpinct ri-1o
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mipi-dsi HERIZZEDE, DAMMER, —FHENHER, SN —FTHISLUEEH, HIEEHNN
HWEZTTH, MEMBME lane, §—% lane LIFEEFHELE, —¥iH LCD RiXBHER
B E lane MNEESIEHIEEHNHERCIERFER, LR E 4 lane MIPI-DSI Bt &t
A (a+1)*24R R

4.4.3 MIPI-DSI BEIR

—MREE —ER IR MIPI-DST XMMRIR, (RAJLIERAERME, Wa] IERMIRIRE, TR
IC XEHERBEEKAERR, —BEHE IC #S2fE, XBRENBEMFE, WREAXZI
HENEBERESFBIRRRE,

Uic

VCC-DSI |
N19 C100 1POpFC0402
1 pop. [l[»GND

VCC-DSI

uz25
DSI0-DOP 522

DSI0-DON
DSIO-DIP [/
DSIOBTN 57
DSI0-D2P oz
DSI0-B2N 5
DSIQ-D3R
DSIQ-DINN- s
DSIQ-CKP. a4
DSIQ-CKN

2

=

A50_BGA413_1229

4-6: pinmux

4.4.4 FBTREXZFFRE MIPI-DSI

1. D¥RES], B lane BERERG, HRITUBIRADBERMES, HEARWMT, RE
lane speed R8I L@ IC MEFERNRE, BBAEIL LEZH, BEFIC Mg,

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

e E{i: Gbps.
o fps: HAEERIFE, BERFMAIFE, —M<E 60, FEFlcd dclk freqs
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e bit per pixel: ENMGETESWELLIFHE, —MBK=E 24 HE 18, BHlcd dsi formatRKigE.
e lane num:lane #{&, @&idlcd dsi laneXRigE,
e 1€9:1000000000 MIRIFIHE T %,

2. ERDWERNRARNFTEZBRRARHE, DE fe71, FIUAMEROSEFX MUK, WTE
PERGRRA—ESZSF, LLINRBAAT HEMAERT —FEERIER DDR REARRE
XRERBDWENRES, RAEXZFNELE,

3. lane HE[RHl, LAIHEERE: IC xAXZHF 4 lane B MIPI-DSI, WNRREEZFFE
g 4 lane MEEAZHF T, L IC RAXHF 8 lane, Wizik#Eizax IC,

4. MIPI-DSI tiERZERS, BEEHIC Mo

4.4.5 it+& MIPI-DSI Bt§h lane $i=

fEARKERNE MIPI-DSI HUBISME S, MEEMXEREHERNFEK.

B, RBALTENGRENEHM lane 3%&E, AJLUTREHIER CLK SSAYE, MTA:

(Freq dsi clk = (Dclk * colordepth*3 / lane )/2 )

Freq dsi clk: F{1ENEa9dsi FTFRIAVMZS B4 MHz,
Dclk: &&84%h, i lcd htled vifps/le6 DREHHK,
Colordepth: EA&RE, —~f&=E 8E%E 6.

Feld 3 %=~ BRGB 7& 3 1

Lane: dsi 89 lane &,

BRI 2: RER dsi B EHENGA R,

ol whh e

4.4.6 MIPI-DSI Video-mode REZE

K% MIPI-DSI RAVECEZSE A video mode,

THZHEE MIPI-DSI video mode #J board.dts BE R, HbhESITIRRESR/LME
2

1. 8%, REZLERSHER, URERWNREIRE, lcd driver name ;RE T AW R
IXEhRAIE .

FTED, REZAER dsi #0, MA dsi #OFARRZ video mode,

FE=E5, RET SoC FR LCD BEREXNF, BEE RN FSEMH,

FEIUER, EHHAEXMRE, BEEEIHEXSH.

BRI, dsi BOMFEMSE,

FERED, BERMREXNEE,

FEEo, EMMBRIRE, BERREMNEHNSEL

No s wbh
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&lcdo {
/* part 1 */
lcd used
lcd driver name

/* part 2 */
lcd if
lcd dsi 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 backlight

lcd _pwm_used
lcd_pwm_ch

lcd pwm_freq

lcd _pwm_pol

lcd pwm _max limit

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

/* part 6 */
lcd frm

lcd gamma_en
lcd cmap_en

/* part 7 */

<l>;
"k101im2qga04";

<4>;

’

<0>;

<800>;
<1280>;
<135>;
<216>;
<68>;
<36>;
<854>;
<18>;
<12>;
<1320>;
<4>;

<50>;
<1>;
<0>;
<50000>;
<1>;

<255>;

lcd bl en = <&pio PB«8 1 0 3 1>;
lcd bright curve.én

<0>;

<4>:

H
<0>;
<0>;

<0>;

’

<0>;

’

<0>;

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 859X RECE TG

RIESPERNSREE D NUMRNAREE, 1080p SRR HELUT:

==
RFE

IE lcd dsi if R

EHIF1T. Command mode —fRE1K =R, M video mode # burst mode NEATFS

DPEN, MRHWPEAT 2k, WREGIMNIZE.
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DERIXRT 2k LU EMR, LFEEEZIA 8 £EUE lane FHELEE
BEGFPNEEGER, I —RIBGLXEGRE,

(0 3588

ARRBENS IC IBESSME, AFEFTHAETH MIPI-DSI 8845

8, EfPU% lane XiX—

THEE MIPI-DSI S99 MEBE9ME (KF 2k) board.dts FRERH, HHAFTINRES

L85

1. B—&%9, REZBEERSHER, UKRERAWNREIE), lcd driver name RE 7 AR

IXzhRADIE Ko

Ol W

(1 5588

FIED, REZEER dsi #H, mMA dsi E%I:IT%FH B2 video mode,
E=E5m, J%ET SoC ##y LCD BERE XN,
FEIOES, ENREXNKE, HEEHEXSEH,
EhHERS, dsi ?"EDE"JﬁéE'LX%o

BEERNEFSHREA.

Icd_dsi_lane {KIRi&EHK 4 % lane WIRE, REAXNRIZRE—T dsi B9 lane ¥2, XTNRERAMT dsi. MERHKZE

8 % lane,

IkBY Icd_tcon_mode, Icd_dsi_port_num # Icd_tcon_en_odd_even_div. = MEMEEHFIIRE, RHERARKS

X, ERE 1080p REUTHMENR (2R 4lane HELTH), BLBEBFHE=1EEIIA 0 B,

6. F/ED, ERMRBANIKE

7. BLH7, SEMNERHNERE. BIRIEEREXREE. BERRNERMNS

&lcdo {

/* part 1 %/
lcd used
lcd driver _name

/* part 2 */
lcd if
lcd dsi 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 backlight
lcd pwm_used
lcd _pwm_ch

<1>;
"19101rlsx03";

<4>3
<0>;

<2560>;
<1600>;
<216>;
<135>;
<268>;
<80>;
<2720>;
<32>;
<37>;
<1646>;
<6>;

<50>;
<l>;
<0>;
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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_en = <0>;

lcd bright curve en = <0>;

lcd cmap_en = <0>;

/* part 7 */

lcd power = "vccl8-lcd";

lcd powerl = "vce33-1lcd";

lcd pin power = "vcc-pd";

lcd gpio 0 = <&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 FEE {7

Command mode FH DSI B35 18080 #M, HMWEPH RAM ATFEAMEGLIE, X
BR—REEERRER te KM% vsync i, FRLSHERXREKN DSI RFAANE, XEH
IRE lcd vsync i, B te fIFHiEZ lcd vsync £, #H lcd dsi te IREMK 1o

te IRVIRBIFERE, —MRKIHNREFES te B, WpdiE L, SNEERHSEEHNMESEE
SR, MBERGLERR, BRENEABEGTEEFNER.

XERFIEHS MIPI-DSI video mode REIMXEZA, HESE E—/)\5,

1. -85, RELERSER, URERWNREERE, lcd driver name /RE 7AW R
IXshRAIIa 1.

FEE, REZEER dsi O, MAlcd dsi ifi§EM 1 RBA command mode,
FE=E5, RET SoC HF8 LCD BREXNF, BEEEBRNFSEHTH,

FEINE D, ENREXGE, BEELHEXSEH,

BRI, dsiFBOMEMIEE, lcd dsi te’, XBIREN 1 RR(ERE te &,

ERED, ETRMEMEXGE,

FEEo, EHMEBIRIEE. lcd vsync, XEZ te B, BH LELEERXIBRHIZEZEIRD te
B, R LEBEREIGEN vsync EE. 1BEERMNEHSE,

Noouoks wbh
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&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 = <432>;

lcd width = <52>;

lcd _height = <52>;

lcd dclk freq = <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 = <&pio PB 3 1 03 1>;

/* part 5 */

lcd dsi lang = <1>;

lcd dsi format = <0>;

lcd dsi te = <1>;

lcd frm = <0>;

lcd io phase = <0x0000>;

lcd gamma_en = <0>;

lcd cmap_en = <0>;

/* part 7 */

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>;
i

4.4.9 MIPI-DSI VR XREECE TG

Lhriam—_m MIER, 8 1FER 1080p, 81 REERE 4 % lane, ERNERMNEZBEETR—
MEGRNEE—F, AT e tbMBERREUKR DE 4B HNEAE, — DE+ —1 tcon+ &
DSI BELEHRRE, HHAM tcon FEEE— dsi, BERMBETRMBANERY, XMNEER
EIFE tcon HRIFIER,
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1. LCDO #5i24 slave tcon, B master tcon IRz (&Elcd tcon mode)
2. LCD1 #rigA master tcon, HEATRITRENMBERIR, 57, ERNAX.

3. BB, ®BIRFEHKE LCD1 7, LCDO %&cf, NNIERFEFREKK, BRERREARFH,

SAIRFF LCD1, LCD1 fEfemi stk LCDO —iiek iz, X MEIRNZR,

(D 5588

AR ERD IC ZHHZEN

;slave
&lcdo {
lcd used

lcd driver name
;lcd bl 0 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

= <1>;

= "1lpmO025m475a";
= <0>;

= <23>;

= <100>;

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

= <0>;

= <0>;

= <20000>;
= <0>;

= <255>;

= <100>;
= <1212>;
= SHE
= <8>;
= <1936>;

= <2>;

= <0>3
= <4>;
= <0>;
= <0>;
= <0>;

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

lcd hv _sync polarity= <0>;

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

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

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

IR © HiB2EREROBIRAR. RE—INF

31



(E;LMHMER

XAEER:

};

&lcdl {

lcd used

lcd driver name
;lcd bl 0 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 lang
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 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 O

= <1>;

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

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

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

<255>;

<100>;
<1212>;
= <5>:

’

= <8>;

<1936>;
= <2>;

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

= <0>;
= <0>;

<0x0000>;
= <0>;

<0>;
= <0>;

<0>:

’

= <0>;

’

= <0>;

= <1>;

<0>;

’

= <0>;

= <0>;
= <0>;

<&pio PH 16 1 0 3 1>;
"vce-dsi";

= "vccl8-1lcd";

= "vce33-1lcd";

= <&pio PH 8 1 0 3 1>;
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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 M1

4.5.1 #ER

Intel 8080 #EOF (XHE MCU #201) RERIMY, —RAEIRR/NEIE L.
ERBIEHIREIE 6 M.

e CS RHiif5S, RAEZGHARBRE LIE.

e RS FEBERES, HERTILER index HE status FEHR, SRERTHFER. L7
S —A%E SoC B9 LCD DE Ml (ZiEfE8ERM)

e WR (RFRTE#IRE) HEGSXDMES, WMESHR#ES, —&iE SoC #Y LCD CLK M

e RD (RFTIHEIE) IUBIRGES, UMBIRE#HES, —MRIZE SoCH LCD HSYNC M

e RESET £fil LCD (BAEEH<LEY 01 0 RE1I)

e Data %XRFEJEI‘]

18080 RIFMVEUEIFEE 1B 8/9/16/18, EMLERZSE, BIMEMUE—F, EMNEMBA—F,
EEZENEZEE rgb 80

1. RGB565, SHtH 65K XA ZHENE
2. RGB666, SHH 262K A4 ZME®
3. 9bit EEN 262K

MEFMSH . BIEUS, BeRE2M, SERCB 18080 ERECETREE, #HITHAER,

4.5.2 18080 O RHBEFLF RF
TEHEHREZE—" RGB565 1Y, ii% 8 i 18080 EOKREM board.dts EEE TG,

1. B85, REZLERSHER, URERWNREIERE, lcd driver name /RE T AW R
IREhRAIE
2. FTE, REZECER 18080 0, MER 8bit/2cycle ¥ RGB565,

QO BI15
R AP 8bit/2cycle RGB565 B, BESLEMIEINE RGB565, Uit —MEER 16bit, ABE R 8bit MU, MHEEM
MNSFREEIA BB Te— MEZR, FTLAA I 2 cycle.
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3. BZEH, RET SoC R LCD RREZXNF, BEEFRNFSHHHA, XEHLBIFHREY
BIREGENHEREBLUT AT lcd dclk fregt2s=lcd ht*lcd vt*fps, B{& lcd dclk freg=led ht
*2¢1cd vt*60, IR B AN E 1cd rtBANE1cd dclk freq

4. FEMES, BEAMEXNIGE, BEEHEXSH

5. RIS, cpu FOMFMKE, XBEMFEETlcd cpu tefllcd cpu mode, EBREFER te
it A FRE T ALK EFR. XEIFE XEILE,

6. BB D, ETHREEXNLEE. XBFEFETIlcd frm(#led frm] MR XEBHNIRE, iF
ARBRETEE,

7. FtEbs, EMMBRIEE. XEANTH te ik, AHEFEEIRE lcd vsync, ZHITHEEE X
BLAEEE pinctrl-0 A, XEEENXT—HEMR, &FERGB #l 18080 EMELETREE], B
EHE 18080 FIiiEE, BRERKRN (BEHE) , TRIPHEREEEMLEER, BFEBRIRM
EREE.

&pio {
18080 8bit pins a: I8080 8bit@d {
allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pD19", "PD20", "PD21";
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6",«"PD7"'"4; "PD8", "PD18", "
pD19", "PD20", "PD21";
allwinner, function = "I8080 8bit";
allwinner,muxsel = <2>;
allwinner,drive = <3>;
allwinner,pull =.<0>;
}i
18080 8bit pinsib: I8080 8bit@l {
allwinnergpins = "pPD1"“, \"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>;
};
}i
&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "s52003t469";
/* part 2 */
lcd if = <1>;
lcd cpu if = <14>;
/* part 3 */
lecd x = <240>;
lcd y = <320>;
lcd width = <108>;
lcd_height <64>;
lcd dclk freq <16>;
lcd _hbp <20>;
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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>;

lcd rb_swap = <0>;

/* part 7 */

lcd power = "vcc-lcd";

lcd pin power = "vcc-pd";

;reset pin

lcd gpio 0 = <&pio PD9 1 0 3 1>;

;CS pin

lcd gpio 1 = <&pio PD 10.1 O 3 0>;

pinctrl-0 = <&I8080 8bit pins a>;

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

4.6 LVDS #0

4.6.1 #R

LVDS El Low Voltage Differential Signaling @—MEEESE51E0.

4.6.2 LVDS Single link H#Af &

LVDS #0, 1cd0 XA lvds BRIFN lcd1 XA lvds EREEEMBR—%,

BT lvds MY AR E&EREBIEZINNESN, —RRIHEAFTEEAVAENL, REENHRL SoC iF
BEl, FRLUXER) lcd driver name fKIAR2”default lcd”, ZHFATREILUAFIIEHEIE BHEERT
ZI8MR k.
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THERH#AZ single link lvds R board.dts BERH, HhAETREE SR/ E9

1. F—8n, REZRBERSEH, URERMW RGN, lcd driver name JRE T B AR
IXERAIE .
2. BTESY, REZEER lvds 0, MAR single link,

0 BI15

W1 Dual Link 895, BBABRT B Icd_Ivds_if 3 1 25, EMAEEEE lcdl MEM—RREITEE, UREH BRI
& PDO % PD9, MEZE PD10 2| PD19 S "HRIN Ivds EfMITIEE (B8R 3) o HARM timing BEERIER KA.

3. B=E5, RET SoC HHy LCD {RRRIENF, EEFRNFSHHA,
4. EFMESD, BHEXRVEE, BESLHEXS
5. BHES, lvds FHOMIFMLE,
6. BE, BERMRBAXRIILE,
7. LS, EWRRRLE, BERRIEMSL,
&lcdo {

/* part 1 */

lcd used =1

lcd driver name = "default lcd";

/* part 2 */

led_if =3

lcd lvds if =0

/* part 3 */

lecd_x = 1280

lecd_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 = <&pio PD 21 1 0 3 1>;

/* part 5 */

lcd lvds colordepth =1

lcd lvds mode =0

/* part 6 */

lcd frm =1
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lcd hv _clk phase =
lcd _hv _sync polarity=
lcd gamma_en

0
0
0
lcd cmap en 0

/* part 7 */
lcd power = "vcc-lcd"

pinctrl-0 = <&lvdsO pins a>;
pinctrl-1 = <&lvdsO pins b>;

4.6.3 LVDS dual link #HEFIE
SR Dual Link BR:

1. led lvds iBEEHN 1 (78 1) HE 2 (58 2)
2. EMECE A E, tBM 4 data lane TRX 8 data lane, £#% clk lane &t 20 {REH,

s 1, ¥EEEE—1F, 8 datalane, SoC [ 4 % lane (FH—FWERE, FHERAE
BEGER

&lcdl {
lcd used = <1>;
lcd driver name = "bplO1lwx1l";
lcd backlight <50>;
lcd if <3>;
led x <2560>;
lad y <800>;
led width <150>;
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>;
led 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>;
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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 110 3 1>;

lcd pin _power = "bldo5";
lcd power = "dclsw";

pinctrl-0 = <&lcdl lvds2link pins_a>;
pinctrl-1 = <&lcdl lvds2link pins b>;

};

g 2 (B9 IC XH) , ¥MELEERTE, 81MEEE 4 % lane, MTMEE—HES, 7%
M timing —#, XHERD IC ZFRFEBHEELRISMREL, KOANE (E5LHNE) ,
ARXEHE lcd timing —1FERY timing, lcd_lvds_if 73 2.

lcdl: 1cdl@01cOc001 {
lcd used = <1>;
lcd driver name = "bplO1lwx1l";
lcd backlight = <50>;
lcd if = <3>;
lcd X = <1280>;
lad_y = <800>;
lcd width = <150>;
lcd height = <94>;
lcd dclk freq = <70%;
lcd pwm, used =1<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>;
lcd lvds if = <2>;
lcd lvds colordepth = <0>;
lcd lvds mode = <0>;
lcd frm = <0>;
lcd_hv_clk _phase = <0>;
lcd hv_sync polarity= <0>;
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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 1 0 3 1>;

lcd_pin_power = "bldo5";
lcd power = "dclsw";

pinctrl-0 = <&lcdl lvds2link pins a>;
pinctrl-1 = <&lcdl lvds2link pins a>;

4.7 RGB #1 18080 EfEcE TR EE

T+ttt t +t t t t t +t t +t t +t ottt t ot ot ottt ot ot

CPU 4 "CPU+ CPUw CPU+ CPU+ [
el SYNC RGB+ <
cmde [ 18bite 16hit< 8hit+ Shit«

e ® i
/00 - = P ol 256K¢ P 256K 65K 256K i i

El 1t | 2nia| géa| ~ 1su| 2"ia| 3~*a| 1sw| 2nda| 1su| e PNJ‘ 2"ia| gua| 1| rda| pse | g e g @
1004 VSYNCe CS5< 9 ¥ il
101¢ HSYNC+ RD< e @ o
1024 DCLK#, WR« L 4 9
103< DE+ RS¢ & £ @
D23¢| R7« 4 £ 4 < | D23« R5¢ | R5+¢| B5¢<| G5¢[ R5¢| «# R5<| B5#| R4e| « @ 4 £ & @ 4 L £ o
D23<| R&+ a a < < | D22¢ R4< | R49| BA9| G4|/R4s| +# R4+<| B4+« | R3¢ < & a 4 < & 4 @ & @
D21¢| RS+ < < - < | D21+ R3¢ | R3+¢| B3¢| G3¢| R3<| =« R3<| B3¢ | R2#| # @ < 4 & @ < £ £ @
D20¢| R4e @ ol 8| o| p2e| R2e | R2e| B20[ 620 R20| ¢ | R20| B2e| RI0| o | 0| 0| o] o o] » . a .
D19+ | R3« 2 2 4 + | D1s+ R1+# Rl1¢| Bl#| G1+s| R1~ ¥ R1<| Bl#| RO# < & 2 + < & 2 el a el
D18¢| R2v @ o | | ®| pise| Roe | RoeffBoe| Goe| ROe| ¢ | ROe| BOe| GS0| e | 0| 0| o] e o] » e o .
D17¢| R1¢ < Ll Ll 4| DI7Fe & cl L & & El @ 2 L & @ 2 < Ll Ll Ll Ll Ll Ll
D16¢| RO+ 4 < £ < | D16+ @ @ & & & 4 @ < & & @ < 4 £ £ £ £ £ £
D15¢| G7¢ < < 2 < | D15 G5¢ @ L 2 2 ¥ @ 2 | Gae| & @ 2 & 2 @ ¥ G b G
D14<| GB< £ £ £ < | D14+ G4# £ # £ £ £ £ £ G3+# £ £ £ o £ o £ o £ o
D13¢| G5¢ 4 2 2 < | D13#| &3¢ @ @ 2 2 ¥ @ 2 @ 2 @ ¥ o o o ¥ o o o
D13<| G4« D17+ | D274 D374 D74 D12¢| G2+ | G3+| R53+| B3| G| B3¥| G3¥| + G2¢ | R3[| G5+| B3| R4+¥| G2¢| R3+| G2+ & < &
D1l<| G3¢ D16+ | D264 D36<| D6 D1l¢| GI+ | G4¢| R4« | Bd¥| G4¢| Bd¥| G4¥| <« Gle | R4¢| G4+<| B4¢| R3+¢| G1o| R4+ GI1¢ @ & @
D10<| G2¢ D15+ | D254 D35+¢| D34 DI10<| GO+ | G3+<| R3+| B3+<| G3+| B3¥| G3¢| < GO+ | R3¢| G3+| B3¢| R2+¢| GO<| R3+| GO< 9 < &
D3¢ [ Gle < < £ < | D8« @ @ & & & 4 @ < & & @ < 4 £ £ £ £ £ @
D3¢ | GOo 4 2 2 < | D8e @ @ @ 2 2 ¥ @ 2 @ 2 o ¥ o o o ¥ o o o
D74 | BT D14+ | D244 D34<| D44 D7+ B5¢ | G2#| R2#| B2+| G2+| B2o| G2o[ & B4¢ | R2#| G2+¢| B2¢| R1¥| B4¢| R+ B5# 4 +a 4
D<o | B6e D13+ | D234 D334 D34 D6 B4¢ | G1¢| R1e| Bl Glo| Ble| GIo[ & B3¢ | R1¢| G1¢| Bl¢| RO<| B3¢| R1s| B4s L £ L
D54 [ B3+ D12+ | D224 D324 D24 D3¢ B3¢ | GO¥| RO¢| BO¢| GO<| BO<| GOo| « B2¢ | RO¥| GO<| BOW| G3+| B2¢| RO+<| B3+ & < @
D4~ | B4r D11+ | D214 D31+ D14 D4» B2+ @ & & & 4 @ < Ble| & @ < | G4r| Bl1#| G5¢| B2+ £ £ @
D3¢ B3s D10< | D204 D30<| DO D3¢ Bls 9 L R R + 9 R BOo R 9 « | G3¢] BO<| G4+4] B1#| L R L
D24 | B2# 4 4 £ < | D2+ BO~ @ & & & 4 @ 4 @ £ @ 4 4 < | G3¢| BO¥| @ & @
D1s | Ble 2 2 2 < | D1e @ @ @ 2 2 ¥ @ 2 @ 2 o ¥ o o o ¥ o o o
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5.1 LCD #O&#5 A

5.1.1 lcd driver name

Led BIRENRF (FHFH) , SASFREHIEFIN,

5.1.2 lcd model name

Led RERZT, 4, AIUATRNERFHE—D XD R ER

5.1.3 led if

Lcd Interface

REANENINE X

HV RGB#EO
CPU/I80#EO
Reserved
LVDS#EO
DSI#O

A WNNRE O

5.1.4 lcd hv if

Lcd HV panel Interface
XNSEHABE led_if=0 A B M. X RGB [EF R TR LM OKE,
BN ERX N E XA

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

w N =

0: 0 degree

: 90 degree
180 degree
270 degree

5.1.6 lcd hv sync polarity

Lcd HV panel Sync signals Polarity

XNBHABE led _if=0 BIAEK. EX RGB EFREMN hsync M vsync 8k 4.

REMRNMERNNNEXA:

vsync
vsync
vsync
vsync

W N = o

active low, hsync_active low

active high, 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

XANBHAATE lod if=0.Bled hv if=8 (Serial RGB) BIA B,

EXE 4T RGB Wdininr:

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

= O 0o Ul AN HFH O

® --

lines
lines
lines
lines
lines
lines
lines
lines
lines

O WXoHO WX WX
| | f 1 ] ' | ] f
U XxXoOW>IoHO W>IoO
1 | | 1 | | ] ' |
O W IO WO m

Even
Even
Even
Even
Even
Even
Even
Even
Even

line R-G-B
line R-G-B
line R-G-B
line B-R-G
line B-R-G
line B-R-G
line B-R-G
line G-B-R
line G-B-R
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5.1.8 lcd hv syuv seq

Lcd HV panel Serial YUV output Sequence

XANBEHAATE lod if=0 B led hv if=12 (Serial YUV) BAE%,

EX YUV fatig:
0: YUYV
1 YVYU
2: UYVY
3: VYUY

5.1.9 lcd hv syuv fdly

Lcd HV panel Serial YUV F line Delay
XNBEHAEBE led if=0 H lcd hv if=12 (Serial YUV) BA B

EX CCIR656 mh3Et F AEXBRATIEIRAIITEL:

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

5.1.10 lcd/epu if

Lcd CPU panel Interface

XPMSHREHE led_if=1 BAEN, BENFRISERGB # 18080 EMEETREES CPU AR

RN
REENENNNE X

18bit/1lcycle (RGB666)
16bit/3cycle (RGB666)
16bit/2cycle (RGB666)
16bit/2cycle (RGB666)
8: 16bit/1lcycle (RGB565)
10: 9bit/1cycle (RGB666)

( )

( )

oA NO

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

5.1.11 lcd cpu te

Lcd CPU panel tear effect
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RERNENNNE XA, KEN 0 8, RIFERIEN lcd_ht x lcd_vt; ®EHN 1 8 2 B,

Rl BIFRESEIA M te Biod:

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

REANENNNE X

0: Single Link( 1 clock pair+3/4 data pair)

1: Dual Link(8 data lane, 4% laneiES—¥4KE, FHEEHEBHREER)
2: Dual Link (E4%lanelzZeIigE, ERTYENR, B INR—F)

lcd_lvds_if FF 2 MipRE, ERM—E—HFE, ZARRITREETEAENAZR, L lcd WE

T timing FAHFEEIEE—MEM timing BIA],

5.1.13 lcd lvds colordepth

Lcd LVDS panel coler depth

REMRNENNEN:

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

5.1.14 lcd lvds mode

Lcd LVDS Mode
XS AEE led lvds bitwidth=0 BSAHK

REBRNENNE XA (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\
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REANENNNE X!

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

7. Video mode By LCD &, @XBRIFEMN, & ht, hbp FRFESHHENX; Command

mode WE, BLHHET Buffer, —iR&E—1 TE 5|/

5.1.16 lcd dsi lane
Lcd MIPI DSI panel Data Lane number
XNMESHRETE lod if=4 BAEK

RERNERNNNEXA:

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

5.1.17 lcd dsi format

Lcd MIPI DSI panel Data/Pixel Format
XANBHIABE led if=4 HNABEH.

R EMRNMERNNE X

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
XNBHIABTE led if=4 A BEK.

RERNERNNNE XA:

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. A port

5.1.20 lcd tcon mode

Tcon &=,
XNSHAEE lcd if=4 BNA B

RERNERNSNEXA:

: normal mode
: tcon master/ mode (TEF—REXIIERD)
: tcon master mode (E—Mm#ERE:F)
tcon slave mode (fk§master mode3R/EZzhH)
: one tcon driver two dsi (8%lane)

W NNRR O

5.1.21 lcd slave tcon num

Slave Tcon HIFS

XNSHIET led if=4 BMHE lcd tcon mode FF 1 & 2 7EM. BT EIF master &

I, W tcon, M tcon WFESEZL,

REENENNE X

0: tcon 1lcdo
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: tconF—MERD EERFRRELTMDSIRIR
1. tconF—mEGD FBEERRLFHEPDSIER

5.1.23 lcd sync pixel num

XNMBABTE lcd_if=4 A lcd_tcon mode FF 2 & 3 A BN,

RERYP M tcon BIEEEE pixel

(=% F@idlcd_ht )
5.1.24 lcd sync line num

XNEBEHEEE lcd if=4 MH lcd tcon mode FF 2 & 3 BNABHX

IRBRP M tcon HIEIETT

(=% Fi@ddlcd vt )

5.1.25 lcd cpu mode

Lcd CPU &, =i

RERNERNNNE X, KEN 0 B, RIFEREN lcd_ht x lcd_vt; EHN 1 8 2 B,

RIRBIFRBSEI AR te BRo:

0: HETERIENE, HIFERESAIME
1: FEFRIEFIEBlockMcounterfi RS E BN tefid R,

5.1.26 lcd fsync en

LCD fE8gE fsync IhgE, ATFHhEA sensor HE, BMRERY, 25 IC LHF.

0: disable
1: enable
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5.1.27 lcd fsync act time

LCD B fsync Ihge, HPHNERETREKE, 2. GENHHTE

(0~lcd ht-1 )

5.1.28 lcd fsync dis time

LCD B fsync Thag, HRNTHRETIEKE, B GRHITEH

(0~lcd ht-1 )

5.1.29 lcd fsync pol

LCD B fsync ThaERIA M EFRIR M.

CREEE G
1 BRETNE

5.2 RESFZSH0ORMH

TER/LMESHENFRRFERE, RETAER (SoC) KixKiENF. AT HRELERME
WiskYiER, BT DWERMRTZI, HELIMBERFZENFALN, RR—HEIWEX, AM
BOME, el lSRELERRERrA—F,

REUEIRANT

1. 198 LCD BT o
2. MBEFMEE Driver IC FMhEN (AR REXLEXH) , WTEFMT.

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) l 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
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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 - CK
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.VSP=5.6V.VSN=-5.6V.GND=0V

5-4: lcd info2

3. ERIERSHIBAENER R, oLURYE vesa tnEXRIEE, TERZ DMT # CVT 1Rk,

Hreh DMT, #6892 (VESA and Industry Standards and Guidelines for Computer Dis-

play Monitor Timing(DMT)) , T&HZiFE, EEMEESMEBDPEERDN timing,

Hehpy CVT, MR (VESA Coordinated Video Timings(CVT) Standard) , Zin/EiRH
—MEAAATITEHIERA R, RIFHEREFSHD timing.

AL EX A excel &FIHEVESA Coordinated Video Timing Generator,

HTERFANEM, BRIMNFAFEIRE I nfpillicd vipS I, BARDEBREREE/LTEM

SHPEH1cd hfpFltcd vipo

lcd_ht = lcd_x + lcd_hspw + lcd_hbp + lcd_hfp

led_vt = lcd_y + lcd_vspw + lcd_vbp + led_vfp

5.2.1 led x

ETRREVKTHGERYBE, WREROVERPHE,
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5.2.2 lcd y

ETRRENEETH, BMEROWERFIE,

5.2.3 lcd ht

Horizontal Total time

E—1T28 dclk B9 cycle Mk, WWTE:

hsync hspw |_|

hfp hbp

de

ht

5-5: lcdht

5.2.4 lcd hbp

Horizontal Back Porch

§BMITE, 1TAFES (hsync) Fia, FIEREIEF K ZER dclk BY cycle M, BHERT
5K, NEE, FENZEEET hspw/kko.

(1 38R
BES8T hspw &, iR
Icd_hbp= 3EF58Y hbp+ SEBREY hspw

5.2.5 lcd _hspw

Horizontal Sync Pulse Width

BTRSESHNERE, B9 1 1 dclk BEHE (BIZ 1 4 data cycle B9B4/&]) . W_EE,

5.2.6 lcd vt

Vertical Total time
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E—NET8. WTE:

VSync A |_|

fi by
NI N

vii2

5-6: lcdvt

5.2.7 lcd vbp

Vertical Back Porch

EIEYP(ES (vsync) 8, EIBMBIETARZENGTEY, SEZRPFESK.

(1 3588
BHAET vspw &, 2
Icd_vbp= FF5kY vbp+ SLBRH vspw

5.2.8 lcd vspw

Vertical Sync Pulse Width

EORPESHNEE. 21N1T. WLE:

5.2.9 lcd dclk freq

Dot Clock Frequency

RRGREEME, Bk MHz

fps = (lcd_dclk fregqx1000x1000) / (htxvt),
XMEREUTARITE:

[lcdidclkifreq=1cd7ht*1cd7vt*fps )

AR

1. EEN=ANSHREEMREFMDIRS, fps —ARZ 60
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2. IRZBHTEA, RR—MEEFE 2 3 3 MIFHN, 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 in mm

S EHER lcd RREMWYIERE, 24 mm., AFitE dpi

5.2.11 lcd height

height of lcd panel in mm

LSRR lcd RENYIESE, 248 mm. AFitE dpi

5.3 BHEXRSEL

RELERI ZBmE pwm ELIET, REZFA pwm BORF X = EBBIRRANFELL ,

=D
W HEEL, REEIRAR, ETREBIEN.

5.3.1 lcd pwm used

=EEH pwm

LB HITRREFER pwm AUEXRERIES,

5.3.2 lcd pwm ch

Pwm channel used

HESHARRERR Pwm B8, XERHE(EMA SoC B pwm &iE, &

S EEREEZEE,
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5.3.3 lcd pwm freq

Lcd backlight PWM Frequency

XNBHEE PWM ES8930E, BN Hz.

(1 3588
FEAESREFVWRESZREBINVG, MEFAEIRENVWE N FTYRE, BIBRFMESTBRAAITFN pwm SFEBE, 1§
EERFMEEEEHTIRE.

AERENMREZENG, REFNK, BAIEMAL pwm BELEIIML.

5.3.4 lcd pwm pol

Lcd backlight PWM Polarity

XN SHMECE PWM ESHATEERIRME. REBNENNEXA:

0: active high
1: active low

5.3.5 lcd pwm max _limit

Lcd backlight PWM & PREls UEEERT

tban 150, NRRE = REEEE 150, 0255 ﬁ@mﬂ@%gfﬁﬁﬁ?&'iﬁ’ﬁﬂ%%ﬁﬂ0150 SBEAN. BTFiEs
REENRE, TENE.

5.3.6 lcd bl en

BILEERER, i, EREERESE, BTHEEERLEERNEE.

(=f): lcd bl _en = port:PD24<1><2><default><l> )

BX: PD24 SR FRITHA LCD Bit; Th, RINGEF

o F—RIES: IhEenhe, 1 Ak,

o FTARIES: NEBM; F/A 0 9E, MnASBESMES, NRE 1 WEMEPEBE LA,
2 SR RWEZBEBEA T, A default FIEFRARMKIANRE, BIEBPE LN, HEHIELK.

o B=PNRIES: IREhEES]; default RIXTIEEHEBFLR 1

o FEMNRIES: BF; 0 AKEBF, 1 AEBEF.

FETRRARENZOFEIT. XBES,
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(D 35288
—RRRiR, SRFEMEE, EXTFRT, BSHERRER T, BILEFREERN N, SBELRNHR. RABE
HHAERET, XE uboot ERIEINZETR, FRELAFHEE.

5.3.7 lcd bl n percent

BYHAHE, n A (0-100)

LEINEER SR EIFLMR LCD B, BREENSEHAH AR BPERSTELL, UEREZN

kb4l lcd bl 50 percent = 60, FEE¥ 50% MEEEIFAZEMR 60%, EIRELLRERFIRS 10%.

(1 5588
fEBUt BT LTS BEAATRRE,

5.3.8 lcd backlight

BILRIAE, 0-255.

EEIERERE uboot Elogo MEM=E, HNERZ I ERBREFNRERRERE.,

(0 5588
ET logo Kk, —RRARENRENRE, WAMEERREMLE,

5.4 BRMRBRSE

5.4.1 lcd frm
Lcd Frame Rate Modulator
FRM ZEf#RHETF PIN R/ SHHIEIRR >,

NS EENEX NS XA

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

BL LCD BB EENE 18bit 8% (RGB666) I 16bit B3R (RGB565) , EINITH FRM
Thee, @i dither AR ER, FETHAER 24bit 87X (RGB888) MMR. W TEFTR,
FEIR®ARN RGB66 By LCD BE'R, TEIR{TH dither FRER, #T7F dither FBXHE
B 5 S E B
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5-7: good

5-8: bad

5.4.2 lcd gamma en

Lcd Gamma Correction Enable

REMRNERNNRE XA

0: LcdB9GammatXIEINAE X )
1: LcdfGammat ELHAEFF S

REN 18, EEERERFPI lcd gamma tbl[256] #{THIE,
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5.4.3 lcd cmap en

Lcd Color Map Enable

REANENNNE X

0: LcdivBRREIThEEX i
1. LcdBBFREThEEF /R

REN1H, §
B71MEEE R G. B

FEXY lcd _cmap tbl [2][3][4] 1

=TT, SOMREAN—MERD, S2HE 12 PRk, HA%—

#1TMR1E Lcd Color Map Tables

R

TEBRIT, FTHERTEEN RGB, FERTE/LNMEER, BWANRBRRTIZIEMRSTEIR

R,

LCD CMAP ZB5H&REMMSHIHINEE, REGEBEHHHEN LCD BAEERE,

LCD CMAP EXE1TH 4 MEEN—

IJ\$TGO

o

IL,\ETE) gﬁ\{%%ﬁj\ R. G. B3 |/J\$TE; lu\/\ﬁ 12

B lcd cmap thl EXMESIX R, WMEHNES M NETAIBERBRSES 12 NMNETZ

{

I
{

T
};

{LCD CMAP_GO,LCD CMAP B1,
{LCD_CMAP BO,LCD CMAP R1,
{LCD_CMAP RO,LCD CMAP_G1,

{LCD_CMAP_B3,LCD/CMAP G2,
{LCD CMAP_R3,LCD CMAP B2,
{LCD CMAP_G3,LCD CMAP R2,

~u32 lcd cmap_ tbl[2][3][4] = {

LCD CMAP G2,
LCD CMAP B2,
LCD CMAP R2,

LCD_CMAR._B1,
LCD_CMAP R1,

LCD CMAP G1

LCD_CMAP B3},
LCD CMAP R3})
LCD CMAP G3},

LCD_GMAP GO},
LCD CMAP B0},
,LCD_CMAP RO},

Wk, E=THERSHRTHERHR, F=ITRKRBHEITHERES;

BEMEREA—TET) -

“MEREIREY, DULSEHE

INKREOMEENE—

MEMEN, GENREHEINNTEMT.

MEERS, FIINKREENMRENS
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2 3

5-9: cmap

5.4.4 lcd rb swap

JE#% tcon IR RGB H#Y R 7EH B HE.

5.5 HRMEMZSER

5.5.1 ¥R

IRFEEARBERLFAME disp TRPEX, AR NcBAERNFHFHENEN disp PE

XB—E, byl REAvfIF:

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>;

};

HA supplyBEER, TE-supplyZRINFRENZHER, FEEVNEEXNEF. &
f%<&reg_sw>}ﬂ“ﬂz\5ﬁﬁ board.dtsi E"Jregulator@%ﬁtpﬁzﬁuo

e ER

Ak lcd0 AP, MREFEA reg sw, WETEXHFEERTT, dclsw X dclsw-supplys

((lcd power=" dclsw”

N/
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BTF u-boot Ht1F axp IKzh# display Bzh, A%, EIIEHEIEEEGEE, N 7TEEHER
=&, RBHE, BLUTRS:

7 u-boot 2018 F, axp JEIRIAKM bldol XHM axp BHHFEXMEF, FUBE xx-
supply MBHERIFIEBX D axp HHBIEX KB Z,.

5.5.2 lcd power

W EERREEE T,

(=f): lcd_power = “vcc-lcd” )

ACE regulator B F, IEEWZE, FSEERRMIABMEMNIZEOH#HITH. X89TH,

AR IRBEZIMBEFEITH, WENX lcd powerl, lcd power2 %,

5.5.3 lcd pin power

F7& tcd power—E, KFIRAAIKREZE, THREERRTEIERE, MERERBITEREK
hZRifERE, ERIMZERL,

(a_’\ﬂt lcd_pin_power = <“vec-pd” )

AR WRFEZH, WA led pin powerl, lcd pin power2 &, 7T leddx Z9+, XE
K EERE B BT REE pwm FRXJ A & RAY BB R,

5.5.4 lcd gpio O

(=6l: lcd gpio 0 = port:PD25<05<0><default><0> )

&X: led gpio 0 5|fJ PD25,

o B—IRIES: MEESNES; 0 AR, 1 A

o BIAKIES: NERM; ££A 0 19iE, MrAMERASES, WRE 1 WEREFEME L,
2 MARAEEME T, /A default FUIEARBIMATS, BIEFE LA, HEBELN.

o B=NRIES: WnhaeS]; default RIXENEESIBFLR 1

o BEMNRIES: FRAINME; BIRBIKEN M, Z5IRmEAIET, 0 NREF, 1 AGH
Fo

FEERFEERENAROFITIS, AIREERl. BE ERIH R0

AR WREZ gpio MEEEH], MENX lcd gpio 0, led gpio 1 %,
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XAEER:

5.5.5 pinctrl-0 # pinctrl-1

FEREE T RN, SHEFEREEWERN, (RREELpinctri-oMpinctr-1IREIFRIT, AL

RIRAEXFN, HAIUAESEXN, =a]

EX BB —RZ Rl LATERNZ B R Farch/arn/boot/dts

& arch/arm6a/boot/dts M1%: FH-pinctrl.dtsi FIHEIE M,

BIF:
pinctrl-0 = <&rgb24 pins a>;
pinctrl-1 = <&rgb24 pins_b>;//#REEFRHERIENX, io disable
& 5-1: ERIE XIFHERIZ TR

ERIZIR &R

rgb24 pins a 1 rgb24 pins b RGB R0, MAEMURE 24,
RGB3888

rgb18 pins a # rgb18 pins b RGB R#&O, mME#HE[IEE 16,
RGB666

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

lvds1 pins _a # lvds1 pins b Single link IVDS #0 1 EMEX (E
£ 1cd0)

lvds2link pins a #dvds2link pins b Dual link LVDS #OEMENX (X8
1cd0)

lvds2 pins a #fl lvds2 pins b Single link LVDS #0 0 EMEX (E
£ lcdl)

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

lcd1 _lvds2link pins_a Dual link LVDS #OBMEX (XE

lcd1 lvds2link pins b lcd1)

dsi4lane pins_a #l'dsi4lane pins b

4 lane DSI RZEOEMHTENX

BEX—HH

57f board.dtsi 1, REZFABNMERZFEEMT, BAFMBECEEZANEN, ETX
cpu HER/ cpu B, LULHIETEEFERE XK TEpio (K cpu ) TEIERr pio () cpu

%) T,
5+

&pio {

18080 8bit pins a: 18080 8bit@d {

allwinner,pins = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pPD19", "PD20", "PD21";
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "

IR © HiB2EREROBIRAR. RE—INF

59



@ LWIWER
g MXHEER: WE

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>;
}i

e pins, E{KEH

e pname, BEHIRFR, BEEEL

e function, BEMITHEERTR, MEEE.

e muxsel, EMITNEEIEIE, RIE port spec FEFEXT N INEE,

e drive, IX&hEES), EEMEAIRTIEEIHAK,

e pull, ETHI, A 0 B9iE, InnASBAESMES, RE 1 WERASBME L, 2 fARA
EREBPE T 4L, A default FNERRIINRE, BB LR, HEHIELH.

ATHE, BVBEMETAFRE BN F, ERERN a NERERE, b 895 io_disable A
Fig& XA,

BiR, (REBRRRAFRIIEERER, RJLUETFEXEEXENE,

pinctrl-0
pinctrl-1

<&rgb24 pins a>, <&xxx_pins_a>;
<&rgb24_pins_b>, <&xxx_pins_b>;//REREHMENEN, io_disable

5.6 ESD F#EENBERETEE

XNINEETE linux4.9 LUK linux 3.10 sunxi-product 9 ESEMT, MBEEXINEE, TE
SER AT HRE:

BRTANTREESR:
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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

{EERBRIEEh, LI = ElREEEK
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

esd _check FREHERE:
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((S32 esd check(u32 sel); )

e R EERIFEARAVAS.

RENME: NRFEERIEMERE 0, REEIEREREIE 0o
sel: E/-J__\?glo

HTFROEXREORS, FRFENRIRERS, —BRiHEBEIRshEODEERNAZES
(id HEFHEFESS) , URABEERENAARERIEED, REEKMULIAAREREN, Lba0T
M dsi FIMUE:

s32 lcd _esd check(u32 sel

ug result[16]

ret = sunxi 1rd _dsi gen_ short read2p(9, 0x10, 0x0, result
it (result|
ret

ret
return ret

5-12: FHEEILNIZ AR

tesh, —RIERTE, @il dsi #EOIREY0x0A f7< (FREX power 23() RIMTREEIES

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

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
1%t Parameter 1 T 1 D7 D6 D& 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 -
DB Idle Mode On/Off -
D5 Not Defined Setto "0"
D4 Sleep In/Out -
D3 Display Normal Mode On/Off -
D2 Display On/off -
D1 Mot Defined Setto "0"
Do Not Defined Set to "0"

5-13: Ox0A @<
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reset panel REKED:

((s32 reset panel(u32 sel); )

EH:. YRESENMMEFIEENS (21
R[EME: EAIRIIFEE 0, EMULKIE O
sel: BRZE35|

SMNRNVBEKESBAR, MFTRBR—F, SHRERERTHLHEZENRIREER
close_flow 1 open_flow FiE XHIEIAK . RIBLFE TR ERE X R

EEFENZE: FE dsi P, FEE/VRITIE—K sunxi lcd dsi clk disable (dsi &i&RESH
x1k) #1 sunxi lcd dsi clk enable (EiRBIERERE) , FNTTEESH dsi HIRREEFE,

TERERERE:

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(20

sunxi lcd power disable(sel, 1
sunxi lcd delay ms(100

sunxi_ lcd power enable(sel, 1
sunxl lcd delay ms(260

lecd panel init(sel
sunxi led delay ms(20

recurn

5-14: EMIRHIRA 1

set_esd_info REEE:

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

EF: 1=l esd MBI EAKITH, LLUERRZKBTERG N —R, EMAEKF, ARG R ER T
R iIE,

REME: FIgERE 0, FNIE 0,
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p info: BFEIREM esd 1T ALK,

o~ TEHEFFSR, SR 60 XRERPEEN—X (AR esd check H#, MNREBRM=EK
= 60fps MUiE, MAME 1 B—K) , AEBEETHPHLBRHE@mRAITRNEELE, B
esd_check func pos FEREEA esd check REMAIE, WRE 0 MIEF M ZIMAITN
R, ZFAIUEXMEMERANETHEZRR (FELIERE) BEEERNBRR, XRIET
MERNRE, TEHRH level & 1 RREAILE SoC By LCD HXERLUK reset panel BHE
BYIR1E, level A9 0 BUBHERRIVNIT reset panel EmEAVIZIE,

Etatic s32 lcd reset panel(u32 sel

sunxl_lcd
sunxi lcd
sunxi_ lcd
sunxi_ lcd

si dcs write @para(sel,

elay ms(50

s1 dcs write @para(sel,
lay ms (200

sunxl lcd power disable(sel, 1
sunxl lcd delay ms(100
sunxl lcd power enable(sel, 1
sunxi lcd delay ms(260

lcd panel init(sel
sunxl lcd delay ms(20

recurn

5-15: EMIRERA] 2

B LUEIY cat /sys/class/disp/disp/attr/sys FREXH IR esd info.

screen 0:
de rate 594000000 hz, ref fps:60
mgro: 2560x1600 fmt[rgb] cs[0x204] range[full] eotf[0x4] bits[8bits] unblank err[0]
force sync[0]
dmabuf: cache[0] cache max[0] 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[ O, 0,2560,1600] frame[ 0, 0,2560,1600]
addr[98160000,00000000,00000000] 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
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esd level(1) freq(300) pos(1l) reset(244)

esd level # freq # pos WERBiIEE L@ set esd info REREMERE, Reset FEMHFER
TREMRE (MR esd SHREEREZG, HERINNEIFHERIRRE)

R
\‘\“’“‘ﬂe
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ARk Z FRILUREY sysfs —£58., KihBhER,

6.1 MNIRIEIRERERYITS A

REAE, MRMRERELER LCD BRBRALE, REFENENREEHFHBRIEXR, X
BNz, FIREHELET 10 Lo HEA BEIRIE, XEMEMAMR T T,

1. A linux EFMAELREEH. SDK @ZFHXUNEIF linux B, —fREEE lichee HE
longan BYBHEIERR linux, FTEREHE, A lichee 3¢#&E longan iR EFFH build.sh 3T
BT, EA linux AMEL, HEER, EAERER,

2. FERAWZFER LCD K. HiF& Uboot MAZEZEZAMM LCD IKah, XA RERRER
logo, 1B uboot HAAENR FT B HEIAIFEIE uboot MEBRIRTNXKIE, T0IEAR
A1ZA LCD X%, AW 2 EA #B1EE) uboot, BIMNXEMW—NMLAZE, RATUIEESEW
f&eX 1cd timing MAREERE hs FEFIE uboot s<H fdt d5<1824 device tree.

Ebinii, fdt setlcdO lcd hbp <40> B£&<E fdt help

WX uboot BRWE, —AZETE uboot JREZEKE T inlcude/configs/F&.h #, FRFig
CONFIG_SUNXI MODULE DISPLAY BI7], #15RE uboot 2018 MZEFFi= configs/Fa
_defconfig F CONFIG DISP2_SUNXI,

6.2 EEETER

UTMER 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 © 700000 supply name:

pmul736 ldoiol : disabled © 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 BRAAXERREE ILEIR,

cat /sys/kernel/debug/pwm

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

platform/300a000.pwm, 2 PWM devices

pwm-0 (lcd ):
normal
pwn-1  ((null) ME

1 PWM device
period: @ ns'duty: 0 ns polarity:

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

period:/ @ ns duty: 0 ns polarity:

normal

normal

L+LE® “requested enabled” RRNIERHBEMFEEET, IESE@EM lcd FRREH led BHIFH

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

LFHEBERIAIRE PH5, PH6 X

XL 1O #EiE

i@ GPIO IhaE, M PH3 #HEiEA twil
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6.6 EENMHER

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 BEF#EOB™ colorbar

ERE—BEHEN, PEACA—ATHE, SANENBEERRE, BGERRELTE
B,

1. BBE8RE,
2. Bf&45d DE (Display Engine) 5% &,
3. BGEIRORRERE. XERNMNXFNS.

B EBEM AR LIS HIkT, EORER (tcon M dsi &) AU B SHEREN—L patten,
EbaniFe sk, mAME, HEESE, HiZEORHXLLENANE patten WEHE, IRXNEETMEE,
XYRAT

1. LCD HRzpskEBECE A Al
2. LCD RATINEHFIRERNETRE

E/RBE% patten WA :

£ linux-4.9 RE ERRASEINIZ, disp BY sysfs FE— attr A LU BEFIRIEER:

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

FEIZEZER colorbar, HEFR X TIUE 0 3 8, WM XN TEFATR:
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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 )
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