< Avuwiner

Tina Linux LCD

EREE

hRZsS: 1.2
A% BEHER: 2021.04.06



@LWIMIER /
’ SCAYBIR: W

hRZs 758
hR2s S B8 HAZITA AEHER
1.0 2019.07.03 AWA1422 1. ¥04GhRZAR
1.1 2020.03.06 AWA1422 1. 1BINE Z RIS 05 AR E T ie) &L
1.2 2021.04.06 AWA1422 1. i&F¢E linux 5.4

WRINFE © HRB2ERZRNERAR. RE—IMF



Auwiner’

MHEER: WE

B =
R 1
1.1 BEBM . e e 1
1.2 ERSEE . . . . e 1
1.3 BERABR . . . 1
HXRIENE 2
IC g 3
BRNE 4
4.1 FMBIEEIEIE . . . e 4
4.2 BIRSHIEEE . . .o i e e e e e e 5
4.2.1 BIESWEEDUE 0 . . o e O e 5
4.2.2 menuconfig BREIREE . . . . . . .. 5
4.2.3 BIEEDR . o oo R 7
4.2.4ﬁﬁi@%&iﬂﬁﬂ..........................@.‘.‘ ...... 14
4.2.5 BEGEBIEMFEREREEEEA . . .. .. ... L 14
42.6 SREHREGBE ... ... ... ... g A DA 14
4.2.7 BRISHIREGREE . ... .. .. 14
4.2.8 DSIMEREEGEBE . . . . . . . 0 15
4.2.9 18080 #FMOKEUHER . . . . . L 16
4.2.10 BREEEEIREGHED . .« . L. L 18
4.2.11 {#H iic/spi BRITEOMBME . . . . . . . . 19
4.2.12 /U-boot BIKBIERZEIN . . . . . . . . ot 22
4.3 RGBHEL . . . . o e 22
431 WA . A A 22
4.3.2 RGB#EOEBH .7, . 4. . . s 23
4.3.3 FAERGBEOMESRG . . . .. . . 24
4.3.4 BITRGBEAMAREE . . .. ... ... ......... . .. ... 25
4.4 MIPI-DSTHELL . . . . o o e e O 27
4.4.1 BER . e 27
4.4.2 MIPI-DSTBIEBR . . . . . . . . 27
4.4.3 MIPI-DSIBUEBIR . . . . . . o e e, 27
4.4.4 PMBESZFERMIPIDSIRE .. ... . 28
445 HE MIPI-DSIB® lane #Z . . . . . . . . . ... . ... .. 29
4.4.6 MIPI-DSI Video mode RECESRG . . . . . . . .. ... ... ... .. 29
4.4.7 MIPI-DSI BE0HERERERG . . . . .. . . 30
4.4.8 MIPI-DSI Command mode FEESRH . ... ... ... ... .. ... 32
4.4.9 MIPI-DSI VR WEERESRG . . . . . . . . . 33
4.5 I8080 O . . . . . . O e e s G 36
4.5.1 BER . e 36
4.5.2 18080 #HMORHAEIEERG . . . . . .o 36

WRIRFE © HRB2ERZRNERAE. RE—TIMF ii



@LWIMIER /

SCHER: W
4.6 LVDSHEEO . . . . o e 38
4.6.1 BER .. 38
4.6.2 LVDS Single link 8AYFERE . . ... ... ... 38
4.6.3 LVDSdual ink BIFEE . . . .. . . ... ... 40

4.7 RGBHM 18080 BHIECETREE . . . . . . . . . . . 42
4.8 M sys config.fex | board.dtsi BIFZFEREI . . . .. ... ... 43
4.8.1 BHIFENX . . . e 43
4.8.2 BIRETEN . o o e 43
483 HEZAESTI . . . . . . o 44

5 WEFSEIHEA 45
5.1 LCD#EOSEURBA . . . . . . 45
5.1 lcd driver name . <. . .. G e e e e e e e e 45
5.1.2 lcd model name. . . . . . ..o Ol Lo S 45
5.1.3 led if . . . . v e e 45
5.14 led hv if oo o o oo oo oL RO 45
5.1.5 led hveclk phase . . ... ... .. ........... ./>.\;.' ...... 46
5.1.6 lcd hv sync polarity . ... ............4d. 7 46
5.1.7 led hvsrgbseq . . ... ... ........0.L« 2 DA 46
5.1.8 lcd hvsyuvseq . ... ... ... . .. 0.0 . 47
5.1.9 led hv syuv.fdlyee. . . . . . . . o0 L L o 47
5.1.10 led cpu if . . . . . . Lo S 47
5.1.11 ledéepu te .. . . a . L L 48
5.1.12 led lvds if . & . L L 48
5.1.13 /led lvds colordepth .. . . . .. ... .. ... . ... ... . ... .. 48
5.1.14 lcd lvds mode © . . . L . . e 48
5:1.15 led dsi if oo . . A0 /oo A 49
5.1.16 led dsi lane ...7. . /. . . . ..o 50
5.1.17 led. dsi format . . ... ... .. . L. .. 50
5.1.18 ledidsiptess™ . . . . . . . ... 50
5.1.19 led dsi port num. . . . . . .. oL 51
5.1.20 lcd tcon mode . . . . . ... . e 51
5.1.21 lcd slave tcon num . . . . ... ... Lo 51
5.1.22 lcd tcon en odd even div . . . ... ... ... oL, 52
5.1.23 led sync pixel num . .. ... ... ... ... .. ... ... ..., 52
5.1.24 lcd sync line num . . . . . ... .. L e 52
5.1.25 lcd cpumode . . . . . . . ... e 52
5.1.26 lcd fsync en. . . . . . . . ... e e 53
5.1.27 led fsync act time . . . . . . ... ... ... ... 53
5.1.28 lcd fsync dis time . . . . . ... ... L. 53
5:1.29 lcd fsync pol . &% . o .o L e G 53

5.2 BRESEIRE . . . e e e 53
5.2.1 led X . . . oy e e e e e e e e e 55

WRAFRE © BsEERERNERAE. RE—TNF

iii



@LWIMIER /
% KRS 0

522 led v . . . Lol e e e e e e e e 55
5.2.3 led ht . o oo e 55
5.2.4 lcd hbp . . . . . e e e 55
5.2.5 led-hspw . . . . . . L e e e 56
5.2.6 led vt . . . ... 56
5.2.7 led vbp . . . e 56
5.2.8 lcd VSPW . . . L e e e e 56
5.2.9 led dclk freq . . . . . . . . e 56
5.2.10 led width . . . . . .. .. L 57
5.2.11 led height . . . . . . . 57

5.3 BHEXRBE . . . . . 57
5.3.1 lcd pwm used . . . . . . . ... e e 57
5.3.2 led pwm ch .. J:. ... .. .. . L s 58
5.3.3 led pwm freq . . . . ... e 58
5.3.4 lcd pwm pol . . . . L 58
5.3.5 lecd pwm max limit . . .. ... ... 0L @7 58
5.3.6 led blen ... ... ... ... 58
5.3.7 led bl n percent. . . . ... ... ... ... 4. < ;; ......... 59
5.3.8 lcd backlight . . . . . ... .. e 59

54 BRMEEXSE . . .. d 59
5.4.1 led frm 0 . L e 59
54.2 lcd gamma en . . . .. . Jals s oL 61
5.4.3 lcdiemap en . . . L. e e e e e 61
5.4.4 led rtb swap . L L ad e 62

5.5 BIRMBHIZER . . o0 62
551 MER . .. e 62
55.2 led power . . . . o0 AL oL 63
5.5.3 led pin power . L. e 63
5.5.4 lcd gpio O . . /0 . L e e 63
5.5.5 leddx . . . L 64
5.5.6 pinctrl-0 # pinctrl-1 . . . .. ... 64

5.6 ESD EBRMEMMEEE . . . . ..ot 66
6 REiAGZE 72
6.1 MRIEIREERIFGTE . . . . o o 72
6.2 BEERER . . o e 72
6.3 BBEBIEEE . . . . . 73
6.4 BEPWIMIEE . . . . . e 74
6.5 BBEERIEE . . . . . . 75
6.6 BEIHEE . . . . . 75
6.7 EEEOBE®M colorbar . &0 . .. . .. .. G 75
6.8 DE B . . . . . . . e e 77

WRIRFE © HRB2ERZRNERAE. RE—TIMF iv



@LWIMIER /
% KRS 0

7 FAQ 79
7.1 BEREE . . . e e 79
7.2 BR-TTEI i e e 79
7.3 BR-BEL . 79
TA AR e e 80
TS BB .« o o 80
7.6 BRKXKSHEREE . . . . .. 80
7.7 EBEENMRERE . . . . . 80
7.8 RGB #EOX®E 18080 HMAOASTREEIBEES . . . o o oo 81
7.9 LCD BHEIMRILAFRE . . . . . . e 81

8 B4t 83

o
") '
o

WRAFRE © BsEERERNERAE. RE—TNF v



@LWIMIER /
% KRS 0

4-1 DE1.0 menuconfig Be&E . .. ... . ... .. ... ... .. L e 6
4-2 DE2.0 menuconfig BEEE . ... ... . ... ... e 7
4-3 LCD AXRBRMIE . . . . . o o o e 8
4-4 POWET OIl . .« v v v e e e e e e e e e e e e e e e e e e e e e e e e e 10
4-5 power off . . . . . e 12
4-6 RGB BB . . . . . . . e 23
4-7 PINMUX . . . v v o e e e e e e e e e e e e e e e e e e e e e e e e e 28
4-8 PINMUX . . . . o o o e e e e e e e e e e e e e e e e e e e e e 42
5-1 Ivdsmode . . . . . . . . . . e e e 49
5-2 led infol . . . . . L e e 54
5-3 led info2 . . ... A e 54
5-471cdht . . . .. T e e 55
5-5 ledvt . . . L e e 56
5-6 led frm ¥TF . oo . L e O 60
5-7 led frm EF © .. B 60
5-8 cmap . o .. e e e, § ......... 62
59 ESDWBEE . .. .o L0 A D 66
5-10 ESD BIKEhARMERER . . . . . . . . ... 67
5-11 ESD BIRBHREREE e . . . . o o o L 68
5-12 ESDMIPIIRESEFTERS . . - .« o a s e 68
5-13 ESD EfillZER 1 . i . o 69
5-14 ESD REEEREL . . .. . . e 70
5-15 Lp REBHDIRE . «. o e 71
6-1 colorbar . . . . . . .. . e e e e 76
o

WRIRFE © HRB2ERZRNERAE. RE—TIMF vi



@LWIMIER /
% KRS 0

1.1 REER

XA sunxi F & Display Engine &R LCD B9iEIR /57%.

1. LCDARIATS %, WiAFER.
2. LCD Kapék 5,
3. lcd0 TR TFETBIERFER,
4. BRI LCD #MEE,
o
S §

1.2 EAEE

sunxi ¥& DE1.0/DE2.0 7 LCD RES#HIZE.

1.3 fHXAR

RAGEEANR, BRARBXAG EFo

<>\/
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& 2-1: LCD #HXAIE

ANiE fERE1ER

SUNXI Allwinner —%&%! SoC BH&F&

LCD Liquid Crystal Display, /&R & E 28

MIPI Mobile Industry Processor Interface

DSI Display Serial Interface, ZRH{TiEO

18080 Intel 8080LCD #x[

RGB  XE#— LCD 0, ZEALERLT EFHBE RGB Hi&

LVDS  Low-Voltage Differential Signaling —#h LCD &0, T&E@%ﬁj\{ﬁﬁ%ﬁﬁﬁ
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LCD #OMXHAS:

1. IFVE, BE, URMEREFRABTAUA—#, ERSHIEAUA—F, FEOWATUAR—
=N

2. X#FF MIPI-DSI #0, #HE2— 1. mALZHE 1920x1200@60 X, HERSAELT
2048, GEN#HAET 180MHz #%#F.

3. ¥ RGB 0O, #E 2 1. HPFEXZIFHIT RGB666, EIEH{TZIF RGB888, #
17 RGB #EORANF 1920x1200@60 X, HERSAEET 2048, BENHA
#8id 180MHz #%#F, HEHP BT RGB ##0, BT RGB HWEESMEEAFEBT
800*480@60 ><$

4. ZFEFM duallink LVDS #0, & AXHF 1920x1200060 ##E, HERSAEBL
2048, BENHAET 180MHz #x%#, E 4 ) single-link' LVDS #0, SRR
B%#F 1366+768@60,

5. T 18080 0, RS EZHF 800%480@60,

6. LVDS #EOZFESEE. S/ single link LVDS #OXFUEERISe2—#/ LVDS 20
HNREL, BRE2—HFNHELXIXRNEL, MEES—F. PRt L, T509 gEEl 4
8, Hihgl 240G 2 DA HET DA —E, 2 MBS HEREAT—F, BIuEE—FN
LCD R

(1 388
HEZENHST, UEEOTUBHELR, BT MIPI-DSI % FBEEXE L,

Q 15 &Y
— dual link LVDS #0320 %4, ©RILURD IR single link B9 LVDS 0, {R1&F Ivds0 #lvdsl, EE—1 single
link B9BHMER B RBIETE, MANEE Ivds0,
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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 Ht1E ERFMEWKEN, BHEET logo.

Rk dts BRECE. BHEEE board.dts REE—LEAN LCDEESH, XNTF
linux4.9, ZEERBXMZK uboot £3, MF linux-5.4, EBHE T

XIF linux5.4, FFRLIMCE uboot TR dts BLECE N

. BREEETRERNRNZEES#FEE, EFmenuconfig E3E 1774,

. BIEREEUTARAER

REM, TEERARESAESMESENS, HRMEE,

Driver IC T, TESEAR ICHMES, XBLBENE MHOWTIER, WRITHT
MBESIER, BRCEE,

REFIES, BARTEE, EERNESHLE LT RESES,

RAAKAR, » EARMRE, “RERT DSI fl 18080 REBEENGEAUASMRET
TaAL. 5

FR%, AREET 7 NEELEE,

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’]xg E%‘I'o panel. h¢'¥ﬁiastrcut lcd_panelﬂg)?-?ﬁﬁo

824 Makefile, 7£ lcd RIRzIE REY E—KBY Makefile XHFHBJdisp-objsHHTIENIA ZR N
FIREH.00

f&c& board.dts ARy lcd0, PILAEBRGB #[1, MIPI-DSL#[, 18080 #ZOMLVDS # 1,

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

WRAFRE © HSEERERHERAE. RE—TF 4
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9. #%iX¥ uboot, kernel, ¥yJ8IKE, ;FEARME SDK, ®EAFXNBFARRE, 253 SDK RiIARHR
i%¥ uboot,

10. AEide BIEETTERNATUDT EMLRE, EBFAQ, XRARHBEE,

4.2 BRYXzhinER

4.2.1 RIRohFEBRAE

linux 3.4 hRZAP#%:
linux3-4/drivers/video/sunxi/disp2/disp/lcd/
linux 3.10 hRZAsA#%:
linux3-10/drivers/video/sunxi/disp2/disp/lcd/
linux 4.9 AR LR %
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
IRERECE, HHA CHES” bl R8184 M “IRFEF” tbil demo, ERIELFREHR,
device/config/chips/iik 25 /configs/ikRF#&FF/board.dts
&
£13¢ linux5.4 B{EMRKY uboot RAEE:
device/config/chips/:&HFES/configs/#RF&F/uboot-board.dts

134 linux5.4 B{ERK kernel IREECE:

device/config/chips/SHES /configs/IRFEZF/linux-5.4/board.dts

4.2.2 menuconfig Bt &% FH

LCD #HERBEAETE disp RaptERF, #HARNZIEER, #1117 make ARCH=arm menucon-
fig 3% make ARCH=arm64 menuconfig(64bit ¥ &) #FANEEEXRHE. HIRUTTEE
E:

WRAFRE © BsEERERNERAE. RE—TNF 5
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DE1.0 XNF&:

DE2.0 X F &

R6(linux-3.10). R16(linux-3.4),

P& R6 A R16 Z5MY,

.65 Kernel Configuration

support > Support for frame buffer devices :
Video support for sunxi
Arrow keys navigate the menu. <Enter> selects 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

Video support for sunxi

[*] Framebuffer Console Support(sunxi)

< > DISP Driver Support(sunxi-disp2)

& "D15P oriver Support(sunxt)

< > GM7121 driver Support(sunxi)

<*> LCD Driver Support(sunxi)

N N N Wi
Qéb Qéb Qéb Qéb
=) < S S
<& <& < <&
<O <& <>
O <& <
' <& <&
< <
o o
<& 0
QQ
> 0 ‘

\

< Save = < Load =

4-1: DE1.0 menuconfig EZ&El

WRAFRE © HSEERERHERAE. RE—TF
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.config - Linuxfarmé4 4.4.8% Kernel Configuration
[...] Drivers > Graphics support > Frame buffer Devices > Video support for sunxi
\ Video support 'Q’ S
Arrow keys navi@%e the menu. <Enter> selects submenus ---> (of empty
submenus ————@@ Highlighted Letters<2 hotkeys. Pressing @'@ includes,
<N> excludes; <M> modularizes featuces. Press <Esc><Esc> to exit, <?> for

Help, </=> for Search. Legend: [*]Qhuilt—in [ 1 excluded “<M> module < >

*] Framebuffer Console Support{sunxi)

4 1P Driver Support(sumi-disp2)

<M>  HDMI Driver Support(sunxi-disp2)

< > TV Driver Support(sunxi-disp2)

< > VDPO Driver Support(sunxi-disp2)

< > AC200 TV module Support(sunxi-disp2)
boot colorbar Support for disp driver(sunxi-disp2)
debugfs support for disp driver(sunxi-disp2)
composer support for disp driver(sunxi-disp2)

4-2: DE2.0 menuconfig Bt & E

L R40 Affl, BE{AEZE B RN . Device Drivers->Graphics support->Support for frame
buffer devices->Video Support for sunxi -> DISP Driver Support(sunxi-disp2).

4.2.3 FIRE)AE
<>\/
RIS ET, TBHAMEXLH

1. panel.c*ﬂpanel.h, %ﬁﬁ)ﬂ/ﬁbﬂﬂ?ﬁgﬁf\ﬂw, %%E%Eﬂzﬁﬁﬂ‘i#ﬂ’ﬂ, FERREMETER
bu%']%%éﬁmﬁkﬂxk%panel_array':F'o

2. lcd source.cHllcd source.h, XML IMBIZLRIRNERRIREIED, LLNBRAX,
gpio, dsi EE#EO%F, ARFAREEBRREFTER,

3. BlRzh, BT EERFIVEXMGIN, HEN—fR—D c XEM—D h XHEMRAR—FIEED,

4. ERENREMUEN E—%K, BRAFRTEBRR Makefile X

AR LLFT Frdrivers/video/fbdev/sunxi/disp2/disp/lcd/default_panel.cfENRIRTHAIFIF, EIZX
HHRE

IR © HiB2ERERHBIRAR. RE—INF 7
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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°

FXrREFREZNR ETHERE, BFEMIHE driver IC FMHEEH Power on Sequence

Power off Sequence,

9.

ﬁ?&)ﬁﬂ’ﬁi«ﬁuw*iyﬂ?.ﬁﬁﬂ'o </>

Hh, LCD open flow # LCD close flow %ﬂwﬁ;eﬁ,m&m%& 754 o B B B, 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 e i LCD power close S HL e
¥ Delay A Delay
LCD panel init ~ wah ik 5 LCD panel exit iz San]ilE
¥ Delay A Delay
sunxi led tcon enable HTCON sunxi_led tcon_disable SETCON
¥ Delay A Delay
LCD bl open HHE LCD bl close FHEI
¥ Delay

4-3: LCD HAXEFmiZ

. LCD open_flow

IfgE: LCD open flow REIRA=RAVRUHIHRIAR—RX, 11781 LCD OPEN FUNC
BRI N RS BREOEITEM, STEMARTT, BHEELZRITZART B R,

IR © HiB2ERERHBIRAR. RE—INF 8
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[RES:
(static  s32 LCD open flow( u32 sel) )
R ERREN:
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 it 7 UM EIEEER, Wi THANFRRE, fTEMTh
7o EfrEEMZ O RBZAFECHER, RESERL

. LCD power on Bl3JF LCD EBJR, BIER 10ms; XM FE—RATFHFF LCD X EBIR

AL ML IR, X B — AR 55 s R AR 5 R P TR

. LCD_panel init EM404aLRE, BIER 50ms; FHEBVRLEE, E%‘?ﬁl&tb‘zi}%, XK

—RRATREMB LB THBHITERL. NMRE DSI BEDSI HX KA, MRE
18080 RAI8080 #EOKELH, NREHEFE ALY i2¢ 8F spi AIUF(EA iic/spi &17
EOWEN, WAL GPIO K& THEML,

sunxi lcd_tcon enable I TCON, HBiER 100ms; X—FZEERN, RAABREEE
BIES,

LCD bl open fTAEY, BIEER 0ms, FIA=FREZEAAENK, XHEFAIBIWIF. X
B R RN EBIER S T 0 B,

MTHE, XRRFMPHAEN FERFE, HNESRERDINE, BRI, ZENRFT

B

<>\/

WRAFRE © HSEERERHERAE. RE—TF 9
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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 15

1

"
RESX Yy
#2

% 7
[
>

MIPI // MIPI: LP-11
[

signal Sfd)mzafbn time

%

A

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).

4-4: 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
}

WRINFE © HRB2ERZRNERAR. RE—IMF 10
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delay BHITZF B, BIERMNEE, BESRUIEN,

LCD_OPEN_FUNC MEZ/MSHERER M T ENLENKE, B ms, FEXENREFEK
REFMIELE, BIEFERESBERVBUSENEFXEREEK, ZMAFERE,

5 LCD open flow S{HZE 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, EMREFLAEHIE, XRHVEN, BIER 50ms,
WITKENE, BIER 200ms (FRENRLHE, FJaEkIE) o
RaXABIR, BIER Oms,

- wn e

T ER A X E,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 11
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tofg . tof

/i
3

VDDIN

/5 a

AVDD, VDDR,VDDB

s

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

13

Video packet

MIPI
MIPJ:LP-00 (ULPM)

Tr.sam T. vk q

114

MIFT: Turn OFf
Backlight \

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

4-5: power off

BR%L: LD cfg panel info
<>\/
Ihee: BCERY TCON ¥ BSEL, bl gamma ThaefIEnERATTEE,

[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, #EiE?E 3 4\,%%*5(55, lcd gamma_tbl, lcd cmap tbl, yD—FFﬁZI_'\'f'%EE}gBﬁo 5I%=E’§IEI'E

gamma, #EIRRMET 18 BIZ~fE, ARBEELFRENE (255 1) . MREFERE, XU
FHENEREERNFI. cmap_tbl BIK/NZEE T, FEER/NSIEINRAIKR.

RAEMK gamma RIMZH rgb =1 gamma MK, {4 8bit, BRIIRMEMIERG, =
4 gamma EEER.

IR © HiB2ERERHBIRAR. RE—INF 12
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static void LCD cfg panel info{struct panel extend para *info)
{

u32 i =0, j =0;

u32 items;

u8 lcd gamma_tbl[]1[2] = {
/* {input value, corrected value} */
{0, 0},
{15, 15},
{30, 30},
{45, 45},
{60, 60},
{75, 75},
{90, 90},
{105, 105},
{120, 120},
{135, 135},
{150, 150},
{165, 165},
{180, 180},
{195, 195},
{210, 210},
{225, 225},
{240, 240},

{255, 255}, o
}; )

u32 lcd _cmap tbl1[2]1[3]1[4] = {
{
{LCD _CMAP GO, LCD CMAP_B1, LCD CMAP G2, LED \CMAP B3},
{LCD _CMAP BO, LED CMAP R1, LCD CMAP_B2) LCD CMAP_R3},
{LCD_CMAP_R@j LCD CMAP G1, LCD CMAP R2, LCD CMAP_G3},
T
{
{LCD_CMAP B3, LCD CMAP G2, LCD_GMAP 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},
1,

};

items = sizeof(lcd gamma_tbl) //2;
for (i =0; 1 < items -~ 1; i++) {
u32 num = lcd;gg@maitbl[i + 1][0] - lcd gamma tbl[i][0];

for (j = 0;-3 < num; j++) {
u32 value = 0;

value =
lcd gamma tbl[i][1] +
((lcd_gamma_tbl[i + 1][1] -
lcd gamma tb1[i][1]) * j) / num;
info->lcd gamma tbl[lcd gamma tbl[i][0] + j] =
(value << 16) + (value << 8) + value;
}
}
info->lcd gamma tbl[255]
(lcd gamma_tbl[items - 1][1] << 16) +
(tcd gamma tbl[items - 1][1l]s<< 8) + lcd gamma tbl[items - 1][1];

memcpy (info->lcd cmap tbl, <tcd cmap tbl, sizeof(lcd cmap tbl));

IR © HiB2ERERHBIRAR. RE—INF 13
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L J

4.2.4 FERTERENIRER

BK#: sunxi lcd_delay ms / sunxi_lcd_delay us
Ihee: EBTEREL, 725IEZ=EFERIN/ IR,

JR8Y: s32 sunxi lcd delay ms(u32 ms) / s32 sunxi lcd delay us(u32 us)

4.2.5 BEGIIEERER LRI A

%7 sunxi_lcd_tcon_enable / sunxi_lcd_tcon_disable
Thee: #17F LCD #=#l28, FFiaRIH LCD BN, XiF LCD =2, %JJ:E'J%@%&?EO

S

[F8: void sunxi lcd tcon enable(u32 screen id) q ¥

void sunxi lcd tcon disable(u32 screen id)

4.2.6 BIHEHIRERIEA

K%K : sunxi_led backlight.enable / sunxi_lcd_backlight_disable
Ihee: FTH/XABE Y, #21EMR board.dts & lcd bl BREM gpio. Mlcd bl en,
[FE: void sunxi lcd backlight enable(u32 screen id)

void sunxi_lcd_backlig@t_disable(u32 screen _id)

BK%#%: sunxi_lcd_pwm_enable / sunxi_lcd pwm_disable

IhEE: FTH/XEF pwm =28, FTHE pwm EFHMEE pwm K. SNEZ lcd pwm ch
F3dRZAYAR—E& pwms,

[FE&: s32 sunxi lcd pwm_enable(u32 screen id)

s32 sunxi lcd pwm disable(u32 screen id)

4.2.7 BEREE R R ER

BK#7: sunxi_lcd_power_enable / sunxi_lcd_power _disable

WRIRFE © HRB2ERZRNERAE. RE—TIMF 14
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IheE: 17/ Lcd BIR, 21EMR board.dts #89 lcd power/lcd powerl/lcd power2
(pwr_id fRIREIRERS]) o

[FE: void sunxi led power enable(u32 screen id, u32 pwr id)

void sunxi lcd power disable(u32 screen id, u32 pwr id)

pwr id = 0: YN F board.dts ##Y lcd_power,

pwr id = 1: YNF board.dts ## lcd_powerl,
pwr id = 2: ¥ F board.dts A lcd_power2,
pwr id = 3: Y[ F board.dts A8 lcd power3,

W

BRI sunxi_lcd_pin_cfg

IhgE: BLE lcd B9 io.

[RE: s32 sunxi lcd pin cfg(u32 screen id, u32 bon) &

WER: BEE lcd Y data/clk & pin, ¥¥RZ board.dts HAY lcddO—lcdd21’></ls<d/c>1clkllcdde/lcdhsy‘nc/lcdvsync0

HTF dsi %A pin, Frd dsi #EBORFAEETE board.dts HEEE XA pin, BREFESTELKEIE
AFRITH S XA A pin.

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

4.2.8 DSL#8x X £i5PA

MIPI DSI &, A&HRENAL, EHAE DSI-DO BER LP RIUETHRK. =RENED
ERIEIHBAIN T

BK#1: sunxi_lcd_dsi_elk enable / sunxi_lcd_dsi_clk_disble

Theg: XPR dsi EOFMER, fE8E/XH dsi MHBIEERNH clk 55, LMEBLBIEERE

JR8Y: s32 sunxi lcd dsi clk enable(u32 scree id)

s32 sunxi lcd dsi clk disable(u32 scree id)

K%K : sunxi lcd_dsi_dcs wr

Theg: XEM des 521k

[R8Y:  $32 sunxi lcd dsi des wr( u32 sel, u8 cmd, u8* para p, u32 para num)

SHG5RAR:

WRIRFE © HRB2ERZRNERAE. RE—TIMF 15
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e cmd: dcs EHE¥HA,
e para p: dcs EfpSHSEEEHMIL,
e para num: dcs EaTHSENE, B byte,

K%K : sunxi_lcd_dsi_dcs_wr 2para

Thee: XYREY des TifF, ZamLHAM NS,

JR8Y: s32 sunxi lcd dsi dcs wr 2para(__u32 sel, u8 cmd, u8 paral, u8 para2)

SERER

e cmd: des E@mSAR,
e paral: dcs EasSHE—IMSHRAR,
e para2: dcs EanSHEZNSHAR,

9.

sunxi_dsi_dcs_wr _Oparas sunxi_dsi _dcs wr_lpara, sunxi dsi dcs wr 3para, sunxi dsi dcs wr 4para,

sunxi dsi dcs wr Sparai® X Sdsi dcs wr 2paraXfih, EFIFLE SIS, " X

K% sunxi_lcd_dsi_dcs_read

IheE: dsi SHR1E.

[F3: s32 sunxi led dsi des read(u32'sel, u8 cmd, u8 result, u32 num p)
SRR

e sel, 7R ido

o cmd, EZEHIFESS.

o result, AFEFRIZEUEANSA, AFRYABITRIEES BT EREFIRIMATEL.
e num _p, EHATFRENFTH, AFRBIRIERIFTIE .

4.2.9 18080 =KX EA

SRR 5 MEORKEAIMHER, T
¥ sunxi_lcd_cpu_write
IhkE: RE CPU RHIEEF TR NIEEMNE,

[R&: void sunxi lcd cpu write(__u32 sel, u32 index, u32 data)

IR © HiB2ERERHBIRAR. RE—INF
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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);

SRILT 8080 24 MR NE2(F.

sunxi lcd cpu write index RIE—1NE1R1E, XBT PIN il RS (A1) AHEBTF, SLELEHIE

ERBIREARB NS index BB,

Sunxi lcd cpu wirte data RIEZNE1RE, X8 PIN ] RS (Al) AEEBF, SL&HEL

HEIBAB NS data BB,
K%K : sunxi lcd_cpu_write_index
IhEE: i&E CPU RAIEEEESS

[REY:

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

BE{Ai%BAN sunxi lcd cpu write,

¥ sunxi_lcd_cpu_write data
IheE: RE CPU REHFHRNEREENE,
[REL:

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

K%K tcon0 cpu.rd 24b data

THEE: B,

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

SRR

sel: B/ ids
index: BEENFFR.
data: AFEHOEEUEOMNEAIET, AR XIAFRIEES BB EFREEE,

= 3

size: EFEMFETE

WRAFRE © BsEERERNERAE. RE—TNF
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4.2.10 &ER¥EHI R 35 BA

(K%K : sunxi_lcd_gpio_set_value
Ifge: LCD GPIO PIN R biit =B F KB,
[FE: s32 sunxi lcd gpio set value(u32 screen id, u32 io index, u32 value)

SERAR.

e io index = 0: XJ[F board.dts ##Y lcd gpio 0.
e io index = 1: XF board.dts ## lcd gpio 1.
e io index = 2: ¥ F board.dts ## lcd_gpio 2,
e io index = 3: X[WF board.dts ##Y lcd gpio 3.
e value = 0: X[ IO HH{EEF,
e Value = 1: XM IO WS BT,

SEBTF & GPIO EXHHHAIHER. : <

% sunxi_lcd_gpio_set_direction

Ihie: 18 LCD GPIO PIN Bk X ke HisEzte

RE:

((s32 sunxi_lcd gpio set direction(u32 sereen id, u32 io_index, u32 direction); )
SRR

io index = 0% WM TF board.dts #89 lcd_gpio 0.
io index = 1: X¥NFsboard.dts 8 lcd_gpio 1,
io_index = 2: X[MF board.dts FHY lcd_gpio 2.
io_index = 3: X[ F board.dts FHY lcd gpio 3.
direction = 0: X[ IO RENHIN.
direction = 1: X7 10 &RENHIH.

—HRERFEBEHTVIGNMIEREE, EARIBREF, XN TF LCD_panel init RER, RMHT /L
AR R,

xfF DSI &, Zi&d DSI-DO &E# 7415k, XIF CPU |, @& 8080 2&mAN, £/
BZE LCDIO (PD,PH) #{T#)iatk. XMk m N, HELM5IMUEENXS CPU F—,

U OTE R IR 2R BB 28 1cd_source.c # led source.h HE XKL,

WRIRFE © HRB2ERZRNERAE. RE—TIMF 18
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4.2.11 {EA iic/spi BITEONGNK

FETREEHEM iic/spi &EXTBRITEZOMNIAIE,
fEFREEM spi MRFEERE IC #1THEK, NTRERE.

B spi init BREXT spi A #HITHIAML, spi init REEIUD AT E, £—IKEX mas-
ter; RIBLFRAVEEMFIERE, 1%3% spi (REBHIERET spil) , MRX—FREEIRI spi EHBE
B, % spi WEhtasi Ao F_HI8E spi device, XBEERARE, spi iR, UKE
N FEESWELLIEH, R/EAA spi setup 58 master 1 device BIXEX,

comm_out B— spi FH#FIF, ZORZ spi_sync_transfer ¥

static ipt spi init(void)
{
int ret = -1;
struct spi master *master;

master = spi busnum to master(1l); &

if (!'master) { <
led_fb wrn(“fail to get master\n"); <
goto OUT )

spi device = spi alloc device(master);
if (!spi device) {q
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("Fai}gvto 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_device->mode);

ret = 0;
goto OUT;

FREE:
spi master put(master);
kfree(spi device);
spi _device = NULL;
OouT:
return ret;
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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);

fEREH i2c ¥ LCD& ¥i% IC #1T#%81, #iR i2c BEHEHRZOKREE i2¢c add driver,
TREMBE BT ESE struct i2¢c_driver,

it66121 id B&RERFUNK i2¢ B4&Z5| (i2¢0, i2cl..)
it66121 i2c probe BEFHEIXMEREL, RELAILAFFBER i2¢ 7o ﬁﬁ%ﬁxiﬁﬁﬁ’l—ﬂzﬁ =2/

2% cilent MEL—E2BREHER, />\

<
it66121_match, X2 dts B match table, BF{RE4 disp2 MIEEH, FRLUXER match
table Fi2 disp2 #Y match table, X4 table XRE|EERHEA i2c, FEREIEE,

tv i2c detect K%, XERIEEREN, X HRIET probe KEWFER, RERIBEARRE
FHEFFIAMER i2c, He stricpy BYEREKRE R s

normal i2c RMIgFHIITIFR, EEH LCD. &HE % IC HIMIZERALLIK i2¢ 5,
A probe HREEEHIARFREMEE rJ LAFHIAER 12C,

A i2c_smbus| write byte data Z¢#& i2c smbus read byte‘data Xi&E a] LUHE KB 1%

=
o

#define 1T66121 SLAVE ADDR Ox4cC
#define IT66121 I2C ID @

static const struct i2c device id it66121 id{] = {
{ "IT66121", IT66121 I2C ID },
{ /* END OF LIST */ }
3
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",},
{ccompatible = "allwinner,sunxi-disp",},

i}

¥
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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) {
stricpy(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,
.remove = it66121 i2c remove,

.driver = {

.owner = THIS MODULE,

.name = "IT66121", &

.of _match table = it66121 match, S
Ig >§
.detect = tv_i2c detect, ")
.address list = normal_i2c,

18
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;
u8 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);
}

WRAFRE © BsEERERNERAE. RE—TNF
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4.2.12 U-boot RIXENFEHIN

U-boot #E RERNHIZBEMAZE—FHY, ABEBEXHARSNSE 3, XEEHNER
EERHNETL,

1. ATHR U-boot WETRE, FRO/L MR ZEXRNELZEARNAR, REZF A timer
iy, EREARFRERE, FFLUXMMIERT bootGUI ERINFBREHAEREFRETRK, M
FSYIMRREILD open finishHIFTENAYEHE,

BN ATREMASTZEANT S, HIREEMEN REE EMEANZEISE, LI I
BY 10ms FLZ2F A timer BF K #HITEFR, X 10ms BfE], uboot FAAILUMEEEE, LUX
EFSIABNEMN,

('LCD OPEN_FUNC(sel, LCD_power on,10); )

9.

2. sunxi_lcd power enable K% sunxi led pin cfg & ﬁET:ELCDfpoéegonZ ShMEA, B

uboot 28 &, <

g, REETEALCD oPeN FuNGEMFBIEIEE— R E®mIEAH,

4.3 RGB/%O

4.3.1 REA

TENEBLEFEH RGB UKBETRG, EF lcd0 TESMNEUEMNFRATIEEEGSEOR
BHo oY

RGB #ZEOFLEFENXM HV #0O (Horizontal [FFH Vertical @F) »

¥F RGB RE#IMELL:

BL LCD BXX#FEkMINEELLM gamma, REBIAIKESE, ER RGB MNAFFZFE
REIEZIMNOZ 4, PR RET RGB EMl#IT LCD B#1TECE, FrLUUZE— RGB #0O
B, BAXFENBESGS, BEAXTRSRHIIMIERL SoC K#I1TECE, tbal SPIF I12C
Fo

WRIRFE © HRB2ERZRNERAE. RE—TIMF 22
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4.3.2 RGB #ZOEHM

Signal. Description. Type.
Vsync. Vertical sync, indicates one new frame (o
Hsync Horizontal syne, indicate one new scan line. 0.
DCLE. Dot clock, pixel data are sync by this clock (%
DE. LCDdata enable. (o
D[23..0] 24Bit RGE output from input FIFO for panel (a2

4-6: RGB B

LFEXEEREE SoC MIREMUKLE/L N ThEE (EMERTIEE) 155% pin mux ®R&, B
SRAMRENEF ML “LCDX_” F%, HA X BHF.

H$EHMNHEFR—E 2 24 B, RGB X449 1##EO, iéiiiﬁ%lcd_hv_ifé&iﬁ?%o
% 4-1: RGB#EOHSE @
>

i3 B EEA BB ENEE

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

(1 5588

HEEAHSNER: BR— M EGEFEASV I HEHAREXRENER,

LB AR 1 B, EAFRXFh RGB EOAHTEO, HENBERNWZHTIED, BEATENRNUREREZTES | HHE
7 R ER—MERAIEOBEHRTED,

MAHETREXF 24bit ISR, REBNARMEE pinmux REPH—HHIEHNEE, MRE 24 RUZIF 24bit,
WMERE 18 IRNWZHF 18bit,

MR

FFHIT RGB 89O, HUT/NTF 24 B, EHERNZEFRERS D EPHSUMBFR
i, XFHHIREZHRRRDNEEHE,

XfF 81T RGB #0, WHEZESZRCB # 18080 ERIECEREER sync RGB #J1LF.
RGB #O0ERMAELS AR, RIBLEKGRREFRAEMAN, B BRIDERY DE il

1. Hsync+Vsync
2. DE“(Data Enable)
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4.3.3 #17 RGB #OEERH

SHANECEHTT RGB 0O, ZEEEEHAFTEXSZ 24 I, 18 UMl 16 i, &AAIE
Wi ESE pin mux &I&, MR LCD BABZIHFMAIZLL SoC FFMELD, HARERE
DH—7,

AREZEVEK, RGB #OM D HME@, ELXF led B timing WEEM, HBR
flcd ht, led hspw, lcd hbp, led vt, led vspwHllecd vbpXNEBMHSIEM,

TEHERHEHIT RGB &0 board.dts EEERAI, EFATITEERE S KI5

1. F—8n, REZRBERETFER, URERMWNERLE, lcd driver name JRE T B R
IXEhRAIEL, XERE default lcd, BHWAFZEVIBNWIZRER RGB R

FZEDAE TEWEER—1H1T RGB WELE.

FB=EPRET SoC ) LCD RREAXIF, BEERNFSETH,

B RETEHX (pwm # lcd bl en) . BEEHEXSE,

o O W

ERHH LB THBES OIS, MBI 24 {189 RGB, PA—BERTEZEEIcd frm.
EAHS R ENEWES. 2/ RGB666 X2 RGBSSS, E‘%E*ﬂﬁ%ﬁﬁ pinmux F3E
AR, MEZGE DA 18 18 rgb MIEN DA rgb18. 58 HIEAIEH 25

[(&lcdo { )
/* part 1 */
lcd used = <1>;
lcd driver name = "default lcd";
/* part 2 */
lcd if = <0>;
lcd hv if = <0>;
/* part 3 */
led width = <150>;
lcd height = <94>;
lcd x = <800>;
lcd vy = <480>;
lcd dclk freg s
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>;
lcdobright curve en = <0>;
/* part 5 */
lcd frm = <0>;

IR © HiB2ERERHBIRAR. RE—INF
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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>;

s

4.3.4 517 RGB EONHAEFRE

17 RGB 24X FH17 RGB *ii, MHARIRERIA—REKLHE REBEIZ AR
AR —MEENBIER S, BAXHEHN RGB #ZOMZEHIT RGB,.

E#5H1T RGB #O—#1, EETPHAFTELTEZEMEKEHITHET RGJ%?%EI, HEMBIT
¥

EICEE M ERN. >
3

TEHRHREHIT RGB &0 board.dts BEETH, ©RE 8 REUER, HPAZTBRES M
NANERS

1. F—%9, REZEESESER, UNERAWAT I, lcd driver name JRE 7T AW R
IXshRAN8a1

2. EHTWAE FTENEEE— 1817 RGB HiCE,

3. F=FHAET SoC HFHY LCD RREIENF, BEEFRINFSHULH,

0§15
XEFBFENE, WTFzEO, SoC FHFE=ARAHAELT—" pixel, PRUKITE SN FHEEZ, FEH
Blcd dclk freq*3=1lcd ht*lcd vt*60, s Elcd dclk freg=lcd ht*3*lcd vt*60E 4 3 fElcd htB4 3
f&lcd dclk_freqo oY

4. FEMEHRETE . FE pwm # lcd bl en, HBEEHLIEXSHK
5. BANNERETRRATHANKE.
6. SBREBDEMMEBIRIIEN . BEEFENEMSL

(1 5588

THEXEFIE Icd driver IC 2 stv7789v, EBEMiAL, MBKEIZEOMYE SPI, FRAXZ TR spi ERIECE, IEzh
BEHA gpio & spi thi¥, FRIIXEEREE gpio ThEE.

&lcdo {
/* part 1 */
lcdoused = <1>;
1cd driver name = "st7789v";

/* part 2 */
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led if
led hv if

/* part 3 */
lcd x

lcd y

lcd width

lcd height
lcd dclk freq
lcd hbp

;10 + 20 + 10 + 240*3

lcd_ht
lcd hspw
lcd vbp
lcd vt
lcd vspw

/* part 4 */
ledbacklight

lcd pwm_used
lcd_pwm_ch

lcd pwm freq

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 */
1cd power

lcd pin power
/*reset */

lcd gpio 0 &>

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

<0>;

’

<8>;

<240>;
<320>;
<108>;
<64>;
<19>;
<120>;
= 760 real set 1000
<850>;
<2>;
<13>;
<373>;

<2>;

<50>;

= <1>;

<8>;

=.<50000>;
= <1>;

’

<255>;
<&pio PB 1 1 0 3 1x>;
<1>;

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

<0>;
<0>;

= "vcc-led";

=_"vcc-pd";

<&pi0 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>;
<&rgb8 pins a>;

pinctrl-1 = <&rgb8 pins b>;
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4.4 MIPI-DSI &%

4.4.1 #R

MIPI-DSI, BP Mobile Industry Processor Interface Display Serial Interface, #%zhi&(s
Tl A SRR O BT,

NFRPXR, FTETH#E:

1. Command mode, #F} MPU #0, FE IC WEE GRAM REH,

2. Video mode, A RGB #0, &8 GRAM, FEFREE panel RI¥iE, HF video mode
X453 B=1"F mode,

Non-burst mode with sync pulses

e Non Burst mode with sync Events />\\ 
e Burst mode, HREEREENHIELLXES, FRNEES. N
)

3. lane NERERIE—XWED B/,

4.4.2 MIPI-DSI BRI

MIPI-DSI MNEMIETEAE D IC REEH, 7 board.dtsi EAAERERLE, REFEH LiEEF
F1To
BRE—%5 IC By DSI EMAER LT AN, SHERNHER, XMMHERMEEZREHFpinctn

—Gﬂ]pinct ri-1o

mipi-dsi E’\J%"‘Hﬁﬂ%%ﬁﬂé? DRAFWMER, —FMEEHER, BI—FEIIRER, HIEEHM
HMEZTTH, HEMNRGE lane, §—% lane LREEFEL. —HRFH LCD RiHABER
BIREAY lane N ERIEHIEEHNHEARSIENHER, LR E 4 lane MIPI-DSI RtE+t
A (a+1) 2R

4.4.3 MIPI-DSI B8R

—MREE — IR MIPI-DST XMMRR, (RA]AIEREAERME, Wa] IREMIEIRE, FFE
IC XEHERBEEKAEARR, —BEHE IC #SZfE, XBRENBEMAE, WREAXZI
B R RV R FTREFBURIR R H o
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u1C

VCC-DsSI

DSI0-DOP
DSIO-DON
DSIO-D1P
DSIO-D1N
DSI0-D2P
DSIO-D2ZN
DSI0-D3P
DSIO-D3N
DSI0-CKP.
DSI0-CKN

N19

VCC-DSI

C
¥
i

U24
V23
V22
Y25
Y24
AA25
AA24

=
o

W24

A50_BGA413_1229

4-7: pinmux

C100 1pOpFC0402
1 pop. “[GND

4.4.4 FrEEZFFER MIPI-DSI

1. DERRE], A lane FIERERE, HITTUESERSAPWROES, HEQARWT, RE
lane speed Figid EE IC MBMEREE, BAEL LEZRFH, BEFIC Mg,

lane speed=led vt * lcd ht * fps * bit per pixel /lane num / 1e9

B (1. Gbps. Y

N

fps: BRERIFHE, BERFMAIFE, —AEE 60, EElcd dclk freqs

bit per pixel: EMEECSHLIFHE, —MRE 24 FE 18, @iTlcd dsi formatRigE,
lane num:lane &, @ dlcd dsi laneXRigE,

1€9:1000000000 BRIFIHE T £,

CERSMENENFEEERRSATE, DE 885, FIUBMEROLESZFXNOMWE, WFE

PRERPA—EXSR, LIRBARNT TERAERT —RERIE DDR AEFEARRE
XBERSOWENRES, RAEXZFNUELE,

3. lane HERH], LREH2ERL IC HAZH 4 lane By MIPI-DSI, {IRIREFZARFE
I 4 lane EEAXE T, LEIC &AZHE 8 lane, NMZERIZR IC,

4. MIPI-DSI tiERFERSD, BEHIC Mo
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4.4.5 & MIPI-DSI if%h lane i

fEATKEFNE MIPI-DSI HIBIME S, MEEMREEHERIIFENK,

B, HMBLTENGRERNMM lane HE, FJLUTHRELEE CLK FSEER, MTFA:

[Freqidsiiclk = (Dclk * colordepth * 3 / lane ) / 2

o0l wh e

Freq dsi clk: FEIENEM dsi BYHIBISNZER, B MHz,
Dclk: &R, Elcd ht*lcd virfps/1e6 AT H K,
Colordepth: EREBRE, —fE 8 HE 6.

Fell 3 &~ RGB 9= 3 1

Lane: dsi B9 lane ¥ &,

BRIL 2: 2EA dsi B2 ICARE,

9.

4.4.6 MIPI-DSI Video mode RECE R "

4K %% MIPI-DSI BVECEE A video mode,

TEEHE MIPI-DSI videomode B board.dts EtExfil, HhAS{TIOERE S RLER

v
1. F—8n, REZRERAER, URERM R, lcd driver name JRE T B R
KR AIE Ko
2. BIED, REZEER dsi #0, ME dsi #FOFERNZ video mode,
3. B=E5, RET SoC iy LCD #RRRIENF, BEEFRIFSHULA,
4. FEMES, BAMXNIGE, BEEIHEXSH
5. RS, dsiFEORIFMILE,
6. FE, BRMRERIIRE,
7. BtEH, ERNMBRILE. FERFENEHNSG
&lcdo {
/* part 1 */
lcd_used = <1>;
lcd _driver_name = "k101im2ga04";
/* part 2 */
led if = <4>;
lcd dsi if = <0>;
/* part 3 */
lcd x = <800>;
ledoy = <1280>;
1cd width = <135>;
lcd height = <216>;
lcd dclk freq = <68>;

IR © HiB2ERERHBIRAR. RE—INF 29



@LW/MER /

MHEER: WE

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

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

leddsi_lane = <4>;
lcd dsi format = <0>;
lcd _dsi_te = <0>;
/* part 6 */

lcd frm = <0>;
lcd _gamma_en = <0>;
lcd_cmap_en = <0>;

/* part 7 */

lcd pin power = "dcdcl";

lcd pin powerl = "eldo3";

lcd power = "dclsw";

lcd gpio 0 = <&pio PD 22 100 3 1>;
pinctrl-0 = <&dsi4lane /pins a>;
pinctrl-1 =/<&dsid4lane pins b>;

4.4.7 MIPI-DSI B9 = RECE R

IR MR RSN VSRR, 1080p R KRELLT:

BIGE lcd dsi if £

ZEHIF1T. Command mode —fR21R D #ZE R, M video mode # burst mode NEAFS

DR, MNRIPREER 2k, WEEIMIMILE,

DYEEER 2k UERR, ERFLEFEZE 8 FHUE lane AREEEER, HPI%K lane KiXx—

BEGHRNEEGR, Z—BEGREBER.
(1 3588

ARRFENG IC IHBESME, AFEFTHAEPH MIPI-DSI 515

TERZ MIPI-DSI SR 7ME (KF 2k) board.dts BERM, HhAZTIRERES

FEJLANERS

1. B—E%9, REZEERTER, URERAMWNERLE, lcd driver name JRE T B4R

zhRADIE K.
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2. BES, REZEER dsi &0, mMA dsi #OFEAMZE video mode,
3. B=89, RET SoC HH LCD #ERK X F, BEEFINFSERE,
4. FOESD, HXEXIKE, BEEHEESEH

5. SR, dsiEOMFEMISE,

(1 3568

Icd_dsi_lane kIR BH 4 % lane WIREE, BRAAXNRBIZE— dsi B9 lane #&, XTMRERAM dsi. MERHZE
8 % lane,

kBt Icd_tcon_mode, Icd_dsi_port_num 1 Icd_tcon_en_odd_even_div = MZEMEBHFHIRE, mTFEEERS
X, WIRZ 1080p RELUTHHENR (A 4lane HELUTH), BAX=EEERIA 0 BITF],

6. BRED, BERBREBOVILE,
7. BtHH, SERNERNEE. BHRIEERREXREE. BERRNEMSH.

&lcdo {
/* part 1 */ Q
lcd used = <1>; S
lcd driver name = "19101rlsx03"; ;;
)
/* part 2 */
led if = <4>;
lcd dsi if = <0>;
/* part 3 */
lcd x = <2560>;
lcd y = <1600>;
lcd width = <216>;
lcd height = <135>;
lcd dclk fireq = <268>;
lcd _hbp = <80>;
lcd /bt = 22720>;
led” hspw = <32>;
lcd vbp = <37>;
lcd vt = <1646>;
lcd vspw = <6>;
<5
/* 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>;
lcdotcon mode = <4>;
1cd tcon en odd even div = <1>;
/* part 6 */
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lcd_frm = <0>;

lcd io phase = <0x0000>;

lcd _gamma_en ='<0>;

lcd bright curve en = <0>;

lcd cmap_en = <0>;

/* part 7 */

lcd power = "vccl8-1lcd";

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>;

4.4.8 MIPI-DSI Command mode RECE =

Command mode T8 DSI RS 18080 %M, BHREFH RAM BT EHMEGLIE, X
BR—REFBRRRN te BIRAA vsync Flf, FALUSHERER DSI BAENZE, XER
IRE lcd vsync B, R te BIFHES lcd vsync b, #H lcd dsi te iﬁﬁgﬁ 1,

)

te MIMISEFERR, —BSRHNBRE te M, UKFEL, TNESFHSEENHELEE
SR, MBRGTERR, BREHEABGTEETNER.

XERF%EHE5 MIPI-DSLvideo mode AR XEZ L, BHESE F—/\,

e o e W

F—E7, REZEEZEER, UNEAMANRFIRR, lcd driver name JRE T B
IREhRYIE s

FE, REIZEER dsi#EO, MmAlcd dsi ifi§EM 1 RFA command mode,
FE=85, RET SoC FH LCD EREAXF, BEEFENFSEMH,

FEIUERY, BHEXIIRE, BESIEHEXSEH,

BRI, dsiFEOMEMILE, lod dsi te, XBIREN 1 RFEHE te ik,

FERED, ERMEMEXNIZES

FHEy, EMAHERZE, 1cd vsyne, XBEZ te i), B L EERXIRMIEZTIFEMN te
B, B EEBBHISE RN vsync ThEE, 15EERIMEHSH,

&lcdo {
/* part 1 */
lcd used = <1>;
lcd driver name = "h245gbn02";
/* part 2 */
lcd if = <4>;
lcd dsi if = <1>;
/* part 3 */
lcd x = <240>;
ledoy = <432>;
1cd width = <52>;
lcd height = <52>;
lcd dclk freq = <18>;
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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
lcd bright curve en
lcd bl en

/* part 5 */
leddsi lane
lcd dsi format
lcd _dsi_te

lcd frm

lcd io phase
lcd _gamma_en
lcd cmap en

/* part 7 */
lcd power
lcd powerl
lcd gpio 0
lcd_vsync

= <96>;
= <480>;
=/<2>;

= <21>;
= <514>;
= <2>;

= <100>;
= <1>;

= <0>;
= <50000>;

= <1>;

= <255>;

= <0>;

= <&pio PB 3 1 0 3 1>;

= <1>;
= <0>;
= <1I>;
= <0>;
= <0x0000>;
= <0>;

= <0>;

"axp233_dclsw"
= "axp233 eldol"

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

4.4.9 MIPI-DSI

VR W EECE T

LiEZEem MIER, S1THEE1080p, SMHEERE 4 % lane, EXRNERMNEEBEETR—
MEGNEE—F, BTRSHEMNERREUKL DE 4 BHMNEE, — DE+ —1 tcon+ &
DSI BELERRE, BHAM tcon FEEE— dsi, BERMBERBANERY, XMNEFER
EIFE tcon HRIFPHET

1. LCDO #xi2A9 slave tcon, E©H master tcon XIEz) (I&Elcd tcon mode) o
2. LCD1 #xi2/ master tcon, FEMTHMENFAEEIRE, BX, ERIFX.

3. BEM, ®BIRFEKE LCD1 7, LCDO %&H, NNIERFEFREKK, BIRERAH,

SAIRF LCD1, LCD1 fERemisfit’k LCDO —iEEk iR, XEMEIRNZR,

(1 5588

AR XERD IC ZFZEN

;slave
&lcdd {
lcd used

= <1>;
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lcd driver name
;lcd bl 0 percent
;lcd bl 40 percent

;lcd bl 100 percent

lcd backlight
lcd if

lcd x

lcd y

lcd width

lcd height
lcd dclk freq

lcd pwm_used

lcd pwm_ch

lcd pwm_freq

lcd pwm_pol

led 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

lcd_hv_sync polarity

lcd gamma_ en

1cd bright curve en

lcd cmap _en

lcd dsi port num
lcd tcon _mode

lcd slave stop pos
lcd _sync_pixel num
lcd sync_line num

&lcdl {

lcd used

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

;led bl 100 percent

lcd backlight
led if

"1pm025m475a";
<0>;
<23>;
<100>;

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

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

’

<255>;

<100>;
<1212>;
<5>;
<8>;
<1936>;

<2>;

<0>;

’

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

= <0>;

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

<0>;

’

<0>;

’

<0>;
<3>;

<0>;

’

<0>;

’

<0>;

<l>;

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

<50>;
<4>;
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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 Aspw

lcd dsi if
lcd_dsi_lane
lcd dsi format
lcd dsi te

lcd dsi_eotp

lcd_frm

lcd io phase

lcd _hv_clk phase
lcd hv _sync polarit
lcd _gamma_en

lcd bright curve.én
lcd cmap _en

lcd dsi _port num
lcd _tcon mode

lcd _tcon slave num
lcd slave stop pos
1cd sync_pixel num
lcd sync_line. num

lcd bl en
lcd power
lcd powerl
lcd power2

lcd gpio 0
lcd gpio_ 1
lcd gpio 2
lcd pin power ="

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

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

= <0>;
= <255>;

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

= <8>;
= <1936>;
= <2>;
= <0>;
= <4>;
=.<0>;

= <0>;

’

= <0>;

= <0>;

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

= <0>;
= <1>;

<0>;
= <0>;
= <0>;
= <0>;
=.<§pio PH 10 1 0 3 1>;
= "vcc-dsi";

= "vccl8-1lcd";

= "vce33-1lcd";

<&pio PH 8 1 0 3 1>;
<&pio PH 11 1 0 3 1>;
<&pio PH 12 1 0 3 1>;
vcc-ph"
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4.5 18080 #M

4.5.1 #ER

Intel 8080 &R (XFE MCU #£0) RERIMY, —RABEDIHRR/NEIE Lo

e CS FiEES, REZLHEET LM

e RS FEBEFRES, MERTIER index HE status FEE, SRTERIEHSTER. LD
Sh—A%#E SoC B9 LCD DE M (¥IEfERER)

e /WR (RRTEHIE) EGRSTXAES, UMEENMES, —f%#E SoC B9 LCD_CLK i,

e /RD (RFTNEHIRE) HIBEES, MR IRNTHES, —MiE SoC B9 LCD HSYNC R,

o RESET £1i LCD (HEE&H<HAYI 01 0 RE1I),

e Data WHEFHMEHIER %o

9.

§/>

18080 IRIEMIMIBMIZIZOE 8/9/16/18, EMLEMSE, BB, ENEHbR—1E,
TEEZEMEZER rgb R

1. RGB565, 'éé%ﬁ 65K izzyﬂlff‘ﬁ@o
3. 9b1t Iﬁlmﬁ 262K,

MEFMSH . SIEUSE, BeNEZM, BERCB 18080 ERECETREE, #HITHAER,

4.5.2 18080 iz /FH AL E A
i~
TEISHEIZE—1 RGB565 B, {iI%EH 8 {ii 18080 iEOMREN board.dts FEEE R

1. £—89, REZERERSHER, UKRERAWNREIL), lcd driver name RE 7 AW F
IXTHRADE1.
2. E2E, REZEER 18080 #M, MAR 8bit/2cycle % RGB565,

0 BI15
Nt A 8bit/2cycle RGB565 B, BREMIEIEZE RGB565, BHE—NMEERZ 16bit, AFFER 8bit NI, MHEER
PHEIRA BER T — MEER, FRUTAY 2 cycle.

3. B=F7, RET SoC #HH LCD BREAXNFF, BEEEHNFSEHRA, XELBIFHRN
RIGEGRENHEFELUT A lad dclk freqr2s=lcd ht*lcd vt*fps, B{Elcd dclk freg=lcd ht
*2x1cd vt*60, BWILBE AN E1cd tBAN Zcd dclk freqo
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4. FMES, EAMEXNIGE, BEEHEXSH

5. BHES, cpu FOMIFMILE, XEFEFET1cd cpu tefllecd cpu mode, BEBEMHEH te
AR A MME T MK ER. XEIFEXEVIZE,

6. £/E%, DRMBELNRE, REMFETIod mBRLKXRIGE, ¥AEBSREE
&

7. BEEH, EWNBFLE, KEHTH te ML, MHBRIEE lod vsync, ZHHEEREN
B8 pinctrl-0 A, XEEEXT —HER, £ZRGCGB # 18080 ERRETREE, &
BHE 18080 WM, BERD GIEKE) , ERTHEBTEZWLEN, HESHT
ERSE,

&pio {

I18080:8bit pins a: I8080 8bit@d f
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>; o
allwinner,drive = <3>; A
. »
allwinner,pull = <0>; )
};
18080 8bit pins b: I8080 8bit@l {
allwinner,pins = "PD1", "PD2", "PD3", "PD4*, \"PD5", "PD6", "PD7", "PD8", "PD18", "
PD19", "PD20", "PD21l%;
allwinner,pname = "PD1", "PD2", "PD3", "PD4", "PD5", "PD6", "PD7", "PD8", "PD18", "
pD19", "PD20", «{“PD21";
allwinners function = "I8080 8bit suspend";
allwinner,muxsel = <7>;
allwinner,drive = <3>;
allwinner,pull = <0>;
+i
}i
&lcdo {
/* part 1 */ S
lcd used = <1>;
lcd driver name = "s2003t46g";
/* part 2 */
lcd if = <1>;
lcd cpu if = <14>;
/* part 3 */
lcd x = <240>;
lcd y = <320>;
lcd width = <108>;
lcd height = <64>;
lcd _dclk freq = <16>;
lcd _hbp = <20>;
lcdoht = <298>;
1cd hspw = <10>;
lcd vbp = <8>;
lcd vt = <336>;
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lcd vspw

/* part 4 */
lcd pwm_used
lcd pwm_ch
lcd pwm freq
lcd pwm_pol

lcd pwm max limit
lcd bright curve en

/* part 5 */
lcd _cpu_mode
lcd cpu_te

/* part 6 */
lcd frm

lcd gamma_en
led cmap _en
lcd rb swap

/* part 7 */
lcd power

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

<4>;

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

<l>;
<l>;

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

"vcc-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>;

4.6 LVDS =0

4.6.1 ¥R

<3\/

LVDS Bl Low Voltage Differential Signaling @—MEEEZSES51E0.

4.6.2 1VDS Single link H#AfH

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

BT lvds A EEEREEZINESN, —REFFFEZERDSGL,

==
HFE

EA9A1E SoC i

BPA], PRUAXEER lcd driver name #KIHE”default lcd”, HARIREILAAFIEMEY B ShIERT i
Ei89 1.

THEEHRAERZ single link lvds B8 board.dts BtBRHl, EhATTINERE SRS
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XAEER:

1. 889, REZEEZSFEM, URERHFEIERL, lcd_driver name JRE T BN
IEhEAIIE Lo
2. BTESY, REZEER lvds %0, MAR single link,
0 B15
R Dual Link 895, BRAFRT E2X Icd_Ivds_if 79 1 25, ERMAEEEE Icdl MNERM—ERII TEE, BMEEHRFER
& PDO %) PD9, FMECE PD10 %) PD19 RHEZHIREIA Ivds ERITHAE (THEE 3) - HARRM timing LR BRIBFRH.
3. £=853, RET SoC HHy LCD RRRIENF, BEFFNFZSHHA,
4. FMESD, BAEXRIKE, BEELHEXS
5. $HE, lvds #EOMFHILE,
6. HNED, BRMERBAXRILE,
7. BtEy, ERNBERILE, FEERNERNSH,
&lcdo {
/* part 1 */
lcd_used =1 &
lcd driver name = "default lcd"; S
>§
/* 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
lcd hbp = 20
lcd_ht = 1418
lcd ‘hspw = 10
led” vbp = 10
lcd vt = 814
lcd vspw =5
/* part 4 */ S
lcd pwm_used =1
lcd _pwm_ch =0
lcd pwm_freq = 50000
lcd pwm _pol =0
lcd pwm _max_limit = 255
lcd backlight = 50
lcd _bright curve en = 0

lcd bl en

/* part 5 */
lcd lvds colordepth
lcd lvds_mode

/* part 6 */

lcdofrm

1cd hv _clk phase

lcd _hv_sync polarity
lcd gamma_en

ol ool

<&pio PD 21 1 0 3 1>;
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lcd cmap _en =0
/* part 7 */
lcd power
pinctrl-0
pinctrl-1

"vcc-lcd”
<&lvds0 pins a>;
<&lvds0 pins b>;

4.6.3 LVDS dual link HEIFIE
N8 Dual Link FY5R:

1. lcd lyds iBEEHN 1 (58 1) HE 2 (HE2) .
2. EMECEAE, UM 4 data lane TRY 8 data lane, €135 clk lane &3t 20 1R ERHS

=1, YEEEE—BR, 8 datalane, SoC A% 4 % lane Fi—+HKRE, FHREHRIE
BHIRE, '
<
&lcdl { <

lcd used

lcd driver name
lcd backlight
lcd if

lcd x

lcdy

lcd width

lcd height
lecd dclk freq

lcd pwm_used

lcd _pwm_ch

lcd pwm_freq

lcd pwm pol. <.
lcdipwmimaxg%imit

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

<l>;

"bplO1lwx1l";
<50>;

<3>;
<2560>;
<800>;
<150>;
<94>;
<138>;

<0>;
<25,
<50000>;
<1>;

<255>;

<40>;
<2836>;
<20>;
<10>;
<814>;
<5>;
<1>;
<0>;
<0>;
<0>;
<0>;

<0>;

’

<0>;

<0>;
<0>;
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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 0O = <§pio PI 110 3 1>;

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

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

}i

2 (B9 IC <8%) , MELERRITRE, 8TREE 4 % lane, B TEE—HES, ¥
727%[1 timing —#¥, XBHEED IC ZIFFLBHRELIENREL, RINE (f = EHWNE)

ARXEHE lcd timing — 1R timing, lcd Ivds if 7 2, ><
o)
lcdl: 1cd1@01c0c001 {
lcd used = <1>;
lcd driver _name = "bplOlwx1l";
lcd backlight = <50>;
lcd if = <3>;
lecd/x = <1280>5
led y = <800>;
lcd width = <150>;
lcd height = <94>;
lcd dclk freq = <70>;
lcd pwm used = <0>;
lcd pwmw.ch = <2>;
1cd7pwmffreg>v = <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 =1<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_a>;

s p — =z g |
4.7 RGB # 18080 EMECETE
bl
CPUgd  CPUY CPU+ CPU+ CPU+ |
e SYNC RGB+ el
cmde| 18bite 16bite 8hit+ Shit«
e = i
/oo - = - 756 256Ka 65K 256K 65K 256K i i
@ 13te | 2~w| Fa| o 1=w| 2~w| 3»do| 1sw| 2nda| 1=w| ande 1&:‘ 2~1a| E G Il L @ e o
100« VSYNCe Cse & < @ |
101 HS‘INCJ RD# @ & @ |
1024 DCLK# WR+ o 4 o 1
103« DE+ RS+ @ & @ =
D23¢| R7¢ A 4 4 < | D23« R5¢ | R5¢| B5¢) G5¢| R5<| R5¢| B5¢| Rds £ L £ 4 £ L 4 L £ IX [
D23<| R&+ < a < < | D22¢ R4< | R49| B4Y| G4<| R47| R4+<| B4+« | R3¢ < & A 4 < & a ¥ & & |
D21¢| R5¥ < L < < | D21+ R3¢ | R3¢[CB3<| G34| R3¢| «# R3<| B3¢ | R2#| # ey < 4 & @ < @ £ £ |
D20¢ | “Rae E E © | ¢| D202 Rae | R3e| B2o| G2e| R29| ¢ | R2o| Bao| R1e| o0 | o] ¢ o] o] « 2 El 2 ]
D19+} R3+ & & a + | D19+ R1< Rle| Bled Gle| R1e & R1<| Bl<| RO& ¥ & & & 2 & & & a Pl =
DiSe| R2e @ o | @ || p1se| Roe| Roe|B00| Goe| ROC| ¢ | ROe| BOe| G5 e | 0| o | e e o] @ e ) . -
D17¢| R1¢ < 2 & < [WB17e Pl a L & & El @ 2 & & @ 2 4 Ll Ll Ll & Ll Ll @
D16¢| RO~ a a a o Dlé} o 0 a a a o 0 a a a 0 a 0 a el a o a el e
D15¢| G7¢ < 2 Ll < | DI3¢| Go¢ L < & Ll < a © | Gae| « @ 2 4 & @ & @ Ll Ll @
Dl4s| GBe 4 < £ # |"D1l4e|  G4e @ & & & £ € 4 G3a| & @ < 4 & & d @ £ £ |
D13¢| G5¢ 4 2 2 £ | D13#| G3¢ @ @ 2 2 + C 2 @ 2 @ 2 & o o ¥ o o o o
D12¢| G4« D17+ | D274 D37¢| D7+ D12¢| G2+ | G5¢| R5+#| B53#| G5¢| B3¥| G5+| < G2¢ | R3¢| G5+ B5¢| R4¥| G2¢| R5¢| G2¢| @ & @ [
D11¢| G3¢ D16+ | D264 D36¢| D6 DI11¢| GI1¢ | G4¢| R4¢| Bde| Gd¢| Bdv| G4v| ¢ Gl¢ | R4¢| G4+| B4¢| R3¢ G1o| R4y G140 L £ L [
D10<| G2¢ D15+ | D254 D35+¢| D34 DI10<| GO+ | G3+<| R3+| B3+<| G3+| B3¥| G3¢| < GO+ | R3¢| G3+| B3¢| R2+¢| GO<| R3+| GO< & < & |
D3¢ [ Gle b b £ £ D9 £ £ a4 £ £ £ £ b a4 £ £ b £ £ o £ o £ o =
D8 | GO < 2 2 < | D8¢ < < L 2 2 El < 2 L 2 < 2 < Ll Ll Ll Ll Ll Ll @
D74 | B7# D14+ | D244 D34<| D44 D7+ B5< | G2¢| R2#| B2+¢| G2¢| B2¢| G2o[ # B4+ | R2¢| G2¢| B2¢| R1¢| B4¢| R+ B5# @ & @ [
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+ & < ¥ |
D4o [ B4 D11+ | D214 D314 D14 D4¢ B~ @ o & a o o 4 Bl & o < | G40 Bl G50 B2 @ & o |
D34 [ B3« D10+ | D204 D30<| DO D3¢ Bl¢ & 4 < & ¥ ¥ a BOw < ¥ < | G3¢| BOY| G4¢| Bl+| & < @ |
D24 | B2# < < £ < | D2+ BO¥ @ & & & 4 @ < # £ @ < 4 < | G3¢| BO¥| @ & £ |
D1s | Ble 2 2 2 < | D1e @ @ @ 2 2 ¥ @ 2 @ 2 @ 2 o o o ¥ o o o o
DO< | BO® el el el < | Doe Cl Cl o El El el Cl el o El Cl el el El Cl el Cl El Cl @

4-8: pinmux
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4.8 M sys config.fex E| board.dtsi B FE#%EEEIM

RNTMEHERE, BHFESBEBMIE board.dtsi FEI, TEiHEE T &2 board.dtsi KFE
EI0,

4.8.1 ERIEX

& RGB FE(#E LVDS RFHY, NEFTBREERNENX, BARETHIIKRMLEEMFTEA
B, WAEE1cdo suspend T T o HFrgb24 pins aX N R FEEXIFH, BEEZEAAER, —fi& LCD
EE%T%E@@E%%E/IFEF'%EH, {RE] LATER % B R Farch/arn/boot/dtsB, & arch/arme4/boot/dts
THF&-pinctrl.dtsi XEHH,

5+

pinctrl-0
pinctrl-1

<&rgb24 pins a>; >
<&rgb24 pins_b>;//HEREHMEMENX, io disable >

S
824, MMEAIUBENX—4M, S57E board.dtsi H, ,\E%—T—TEWEL%%—T—EEE}EHO

ATHE, BMBEREFERE—BNET, HFEEN a BINERESE, b B4 io_disable
RTFig&XH,

BRI U TERENXATA:
* 4-2: BERRIRR

BRI fa

rgh24 pins_a'#ll rgh24 pins b RGB Fi#M, mMB#HIE(IZEZE 24, RGB388

rgb18 pins a # rgb18 pins b RGB R0, mE#HIEIZEE 16, RGB666
lvdsO_pins_a fl lvdsOupins:b Single link LVDS ##0 0 EMEX (EE 1cd0)

lvds1 pins a #1 Ivds1 pins b Single link LVDS ##M 1 EHEX (EE 1cd0
lvds2link pins_a #0 lvds2link pins b Dual link LVDS #OEMEX (XL 1cd0)

lvds2 pins a # lvds2 pins b Single link LVDS #0 0 EMEX (£E 1cdl)

lvds3 pins a #1 Ivds3 pins b Single link LVDS #0 1 EMENX (& lcdl)
lcd1 lvds2link pins_a 1 lcd1 lvds2link pins b Dual link LVDS #OEHEX (£E lcdl)

dsi4lane pins a # dsi4lane pins b DSI FH#ZEOBMENX, 4lane, NRZHTE lane HE, °

4.8.2 BIFEENX

BHREXTEIAR SDK FHAFEIFEH4, E2EEE axp B3R FATRRELTE lcd power
XIFREIELENE], B SDK 1, MNRFBREAEBBRLICHE disp TRPEX, A
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lcd B ERAFFTIHRNEM disp PEXH—H. LLINTERFF

disp: disp@01000000 {
disp _init enable
disp mode

<l>;

<0>;

/* VCC-LCD */

dclsw-supply = <&reg sw>;

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

5

Hep”-supply” REIEN, EZNFRFEUNERERN, FEENBREREXNEF. MEENEG
<&reg sw> MIHZ7E board.dtsi B9 regulator0 5 g2,

AfE1cd0 TR, WMREMFA reg sw, MM TEXESMIT, dclsw X dclsw-supplyo

((lcd power=" dclsw” . )

Ny

HF u-boot H15E axp IKzh# display IRzh, ©AIFRZ—F, %‘Bml&ﬂ%‘lﬂﬁi@ﬂﬁ, AT 8E
RS, INRWEHE, BLUUTES,

7 u-boot 2018 A, axp IXEHFIAZRA bldol XHEM axp O&H PFENXEFE, FRUSHRA xxx-
supply HEHERIFIZEBXA axp & HE X R B

4.8.3 HEEEED

board.dtsi BEErIgER A led0 &F lcdl, XEE tv0 &F tvl, XEHMERRERINNIE, &
ZWZEB R arch/arm/boot/dts &E arch/arm64/boot/dts FXMHITFEE.dtsi s
XEHNE @ FEIBSEMANINENZFEN —, thil:

\/

puige: o]
i
Ho oo

((lcdl: 1cd1@01c0c000

N/
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5.1 LCD #O=#kEA

5.1.1 lcd driver name

Led BEREINZF (FRFH) , £A5REENEFXIN,

5.1.2 lcd model name
.

Led RERES, 47, TUATRRRSTE—SRATARL < |

5.1.3 lcd,_if

Lcd Interface

RERNERNTNE XA

HV RGB#O

CPU/180#%O

Reserved

LVDS#EO

DSI#EO &

W N~ OO

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. EX RGB BFZREM clock 5 data ZEIMAENIX R, 2t
B 4 MEAAIEIET,

REANENNNE X

0 degree

90 degree
180 degree
270 degree

w N = o

5.1.6 lcd hv sync_polarity

Lcd HV panel Sync signals Polarity />\\(
8

XSG led if=0 BHAEH. ©X RGB B RN hsyncH Vsync BIRIE,
BB AR S

vsync active low, hsync active low

vsync active highg hsync active low
vsync active low, hsync active high
vsync active high, hsync active high

W N = OO

5.1.7¢lcd hv srgb seq

Led HV panel Serial RGB output Sequence
<§\/

XNBEHAETE led if=0 H lcd hv if=8 (Serial RGB) BIZA B,

E X EEH1T RGB it AvIReEE
0: 0dd lines R-G-B; Even line R-G-B
1: 0dd lines B-R-G; Even line R-G-B
2: 0dd lines G-B-R; Even line R-G-B
4: 0dd lines R-G-B; Even line B-R-G
5: 0dd lines B-R-G; Even line B-R-G
6: 0dd lines G-B-R; Even line B-R-G
8: 0dd lines R-G-B; Even line B-R-G
9: 0dd lines B-R-G; Even line G-B-R
10: 0dd 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 1cd_hv syuv fdly

Lcd HV panel Serial YUV F line Delay

XNBEAETE led if=0 H lcd hv if=12 (Serial YUV) BA B,

S
EX CCIR656 mi3Et F A B RATIEIRAIITEL:

S

o

9.

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

XPSHRREE led if=1 BABM, AFNFRISERGB # 18080 EMEEETREESR CPU AR

JIR7IN &
BN ENNNE NI

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 ILVDS panel Interface

RERNERNNNE XA:

0: Single Link( 1 clock pair+3/4 data pair)
1: Dual Link(8 data lane, B4%KlaneEZ—+KR, FRERNEBHER)
2: Dual Link (B4%laneiZZ iR, ERETYENR, BRITRE—F)

)

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

4

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

5.1.14 lcd lvds mode

Lcd LVDS Mode
XABHABEIE lcd Ivds bitwidth=0 BIAEX,

RERNENNEXA (WTE) :

0: NS mode
1: JEIDA mode

WRAFRE © BsEERERNERAE. RE—TNF
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JEDIA mode

Previous Cyele
Clock /
=IO0 0000000
i

00000000

e X KX K K X X=X XK

RIMN1+
RIMN1-

O ©.6.0.09.0.0.0.0.0

NS mode

e o X X=X 00006
SIS ©.0000000.0

5-1: lvds mode

5.1.15 lcd dsi if

Lcd MIPI DSI panel Interface

XNSEHABE led_if=4 A B W, X MIPI DSI BFRIRMEE,
REMNENNE XA
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0: Video mode
1: Command mode
2. video burst mode

7 Video mode By LCD &, SXBRIFEHN, & ht, hbp FRFSHHENX; Command

mode WIR, R._EHEET Buffer, —f§&E— TE 3|i,

5.1.16 lcd dsi lane
Lcd MIPI DSI panel Data Lane number
XNBHIABE led if=4 A BEK.

RERNERNNNE X A:

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

B W N

5.1.17 lcd dsi format

Lcd MIPI DSI panel Data Pixel Format,
XANBHIABE led if=4 HNABEM.

REMRNERNINE X

0: Package Pixel Stream, 24bit RGB
1: Loosely Package Pixel Stream, 18bit RGB
2. Package Pixel Stream, 18bit RGB
3: Package Pixel Stream,16bit RGB

5.1.18 lcd dsi te
Lcd MIPI DSI panel Tear Effect
XNBHMRABE led_if=4 BHABEK.

REMRNERNNNE 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, RIBFEIFEEYEA led ht x led vt; BN 1 K 2 B, RIFEREAEIAKE te
BxA,

XTNEAMER kA% SoC WNES, BTRTES, MREEXIEE, A4 SoC AR
BY 7 AR R B X SN ER R SR AR A

5.1.19 lcd dsi port num

DSI & port (&
XNBHIABTE lod if=4 BIAEK

REMRNERNNRE XA

0: —fport
1: " port

XMEMB—MERAR, B LCD FA 8 % lane WEHE, ﬂﬂ%ﬂ%g?ﬂgﬁkﬁqﬂ—ﬁ\ driver
IC, MXAMEE 1, MEFHA driver IC FBBAAK, XBEIFERL04 HEH led source.c EX
BIER BORH#ITRIIE o

5.1.20 lcd tcon mode

Tcon &=,
XNSHAEE led if=4 HNAER.

BN ERNRE X

normal mode

tcon master mode (FEERAEIIERED)
:: tcon master mode (E—Mmi#RES)

tcon slave mode (fk§Emaster mode3REZzh)
one tcon driver two dsi (8%lane)

A WNN RO

5.1.21 lcd slave tcon num

Slave Tcon HIFS

XNBHRAETE led if=4 A lcd tcon mode FF 1 HE 2 7EM. BT EIF master &
R FH tcon, M tcon IFESE%L,

RERNERNNNE XA:
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0: tcon lcd0O
1. tcon lcdl

5.1.22 lcd tcon en odd even div

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

REMRNMERNNNEXA:

0: tconF—MEGRDEERFRRELTHIDSIEIR
1. tcon—mEGD FBEREFLLMPODSIER

5.1.23 lcd sync pixel num

XNSEHEEE lcd if=4 MH lcd tcon mode FF 2 5#& 3 A B K

<
BEFES M tcon BIEEEA pixels N
(B F@idlcd ht )

5.1.24 lcd sync line num

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

BREBRIEM tcon FIERIATT,

(=% F@dlcd vt )

-
5.1.25 lcd cpu mode

Lcd CPU &3, =,

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

0: FETENRIENE, BHIFERESHIME.
1: FETiRIEHIEBlockMcounterfil kK EMIM IR tefit k.
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5.1.26 lcd fsync en

LCD {8t fsync IhaE, ATFHhEA sensor HE, BMERY, 25 IC LHF,

0: disable
1: enable

5.1.27 lcd fsync act time

LCD B fsync Thag, HPNERETREKE, B4 GRHHHNTH.

(0~lcd ht-1 )

5.1.28 lcd _fsync dis time
.
LCD 8 fsync ThéE, HAsTREBTHEKE, B GRNME I |

(6~lcd ht-1 )

5.1.29 lcd fsync pol

LCD B fsync ZIaEI B EBFRIRIE,

0: BRBEFRE
1: BMEBTAS

o
5.2 BRESFEEHHEA
TEANSHENTRARIEEXE, RETAZXERE (SoC) AEXFUENF., AT KRAILIXIHEHIE

WimBViEE, BRTOWRMRTZI, HEJLIMBERFZENFEN, MR—EDWE, A
EONRE, el INBEDLETER 1,

REURIRINT

1. i88] LCD BT
2. MBEFFMELE Driver IC FpEH (MR REXLEX) , WTFEFMT.
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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) I -
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.

5-2: 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 < K
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 AtoB
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 N TVF 12 14 - THT
Mipi Clock Frequency 764 804 844 Mbps

IOVCC=1.8V.V5P=5.6V.V5N=-5.6V.GND=0V
5-3: lcd_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, #EME (VESA Coordinated Video Timings(CVT) Standard) , Zin /iRt
—MBRAARNBFITREHIEE D ¥R, RIFHEFESH timing.

AL EX A excel ®XIHEVESA Coordinated Video Timing Generators
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ATERZARNEH, T FEEILE 1cd hfpflicd vipB K,

SHPE B 1cd hfpFltcd vipo

EAEm=BREAELNEA

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°lcd y

ETRROEETH, UMERDWERPHR.

5.2.3 lcd_ht

Horizontal Total time

FE—1T2H8 dclk B9 eycle Mo WWTE:

hsync hspw

hfp hbp

de

ht

5-4: 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
SHET hspw &, k2
Icd_hbp= P58 hbp+ LBREY hspw
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5.2.5 lcd hspw

Horizontal Sync Pulse Width

BTRPESHNEE, 245 1 1 dclk BETE (B2 1 1 data cycle B9BY{&]) . W _EE,

5.2.6 lcd vt

Vertical Total time

E—NET8. WTE:

vsync L |_|
o e, pie] |-

e [IITL_JTTTITIN

w2 <

H

5-5; lcdvt

5.2.7 lcd vbp

Vertical Back Porch

EIRPES (vsync) 8, EIBRIIETHARZENGTE, SEIRPESK.

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

5.2.8 lcd vspw

Vertical Sync Pulse Width

EYRZESHEE. BUNTT. REE,

5.2.9°1cd dclk freq

Dot Clock Frequency
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ERGREEME, BN MHz,
fps = (lcd_dclk fregx1000x1000) / (htxvt),

XMEREULATANIR:

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

AR

1. GEN=NSHEBENEFMFPIRE, fps —i=2 60,

2. NRZBHTEO, A—NMEEFE 2 3 3 MEIHN, F4.

((lcd dclk.freq * cycles = lcd ht*lcdovt*fps )

K&

[1cd7dclk7freq = lcd ht*cycles*lcd vt*fps ) ]
</>

5.2.10 lcd width

Width of lcd panel inamm

SR lcd RRAVIIEREE, 22 mm. ATFitE dpi.

5.2.11 lcd height

height of lcd panel in mm

tSHIER lcd RENEESE, 212 mm. ATitE dpi.
= =Y V4 ¥

5.3 BHHEXSK

L]

BEIAT S, REEIRAR, ATREBNEN,

5.3.1 lcd pwm used

%Eﬁiﬁﬁ PwWIn,

B HITRREFER pwm AUE AR ERIES,

% l:l:’ixr“/zE’JE'tE pwm HXEAT, REBEFA pwm BORF X =L SIRERALRBL,
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5.3.2 lcd pwm ch

Pwm channel used

HESEHARREARR Pwm B8, XEREHEMEMA SoC B pwm @@, BIEERIEEZEZA,

5.3.3 lcd pwm freq

Lcd backlight PWM Frequency

EXNSHEE PWM SRR, B{IA Hz,

(1 3588
AEFESEENREBRLBNNG, AEFEIRTUSLATHRE. BOREMSATEFRANN pwm STELE, #
SRR F HEEEETLE,
EERENRESSEENG, RERNS, BNENAL pwm NEXBRMLL.

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 S&RE, USEERT

b0 150, MRTFEHL R

=REEAE 150, 0-255 SERAMREERSWEMEMAE 0-150 SEE
N, BTERIRSEARE, T

HInFEo

5.3.6 lcd bl en

BILEERER, T, EREERSE, BTHEENERLEERNEE.

[ﬁﬁﬁm lcd bl en = port:PD24<1><2><default><1> ]

BX: PD24 S HEFRITA LCD Bit; Th, RNGEE

o B—MRIES: IEEDES; 1 N
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o FTARES: NEBM; F/A 0 #NE, inABMESMES, NRE 1 NENEPEBE L,
2 SAARWEPEE T, /A default FIERRIINKES, BIEBPE L, HEHIELK.

o BE=NRIFES: IREhEES]; default RIBTIEEIEBHFR 1

o FONMRIES: BF; 0 AREFE, 1 AEBETE,

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

BRGHE, n J9 (0-100)
LEINRER YR EIFLIMER LCD B, BREENSEMAHIURARTERN, UWEREZWY

%
B @
Ek#n lcd_bl 50 _percent = 60, B 50% HIREGEIAER 60%, EIRELERES 10%.
(0 5588

BBt EEF LTSRS LA HHRE.

5.3.8 lcd backlight

BILRAIAE, 0-255,

LB MRETE uboot E7R logo MERIRE, FENTAZNZRENEFENEERRERE,

(3 3588
8% logo Fifk, —RRMBELRRORE, WAMEBRIIL

4 BTRMREXSH

5.4.1 lcd frm

Lcd Frame Rate Modulator
FRM Zf#RHT PIN A/ SEBE R,
XNBSHIGERNEXNNE X
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0: RGB888 -- RGB888 direct
1. RGB888 -- RGB666 dither
2: RGB888 -- RGB565 dither

BL LCD BB EENE 18bit 8)F (RGB666) I 16bit B3R (RGB565) , BINITH FRM
Theg, @3 dither WA XIFHER, EET0EF 24bit &KX (RGB888) MR, N TEFMT,
LFER®ARN RGB66 B9 LCD RER, TEIRITH dither GHNER, #TFF dither FBXIE
Bt 5 E R,

5-6: led frm ¥TH

5-7: led frm X
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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 X

0 LcdM BRI ThaE %) f
10 LcdMET et theEr \

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 TMEREA—PEET, 8MEESD RO G B3 MhEw, 246 12
NINETT, BT led_cmap_tbl EXMEIXFR, WHBENNRTAIBEMRSE 12 M NETZ

o

<>\/
_u32 lcd_cmap_tbhl[2]}[31[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 B0},
{LCD CMAP_G3,LCD CMAP R2,LCD CMAP G1,LCD CMAP RO},
g
1

Wk, EETHRSHRTHEGRR, T=ITRKRBETHNEEHAA.

BOMREA—T BT, FIRKREOANMEENE —INGEERY, FIIRNKEEVMEENS
“MERREY, LU,
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MEMEN, GENEHEINTEMT.

2 3

5-8: cmap

5.4.4 lcd rb_swap o

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

5.5 BIRMERZSE

5.5.1 #tiA

MRFEFEAREREFROTAIME disp) TRAPEX, AR ERANFRFENEM disp FE
XH—%, bl FERIGIF:

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-suppyZAINFHBENZMEN, FEIBNNEREXNEF, E-EE
fF<sreg sw>MIATE board.dtsi Bregutatoro A Es
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AE1cd0 TR, MNREMFH reg sw, WETEXFEEMIT, dclsw X dclsw-supplyo

((lcd power=" dclsw’ )

BT u-boot FthH axp WEHH display &), MR, ENER2IRNEHEE, N7 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

T EERREEE T,

(=fl: lcd power = “vcc-lcd” )

BB regulator & F. BEFZE, %gﬁﬁmﬁnﬂaﬂammmgui&ﬁﬁﬁéé@ﬁ%

y
FE IRESMEREETH, WEX lcd powerl, lcd power2 2,

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, NAHM led pin powerl, lcd pin power2 &, BT leddx 29+, XE
HEBIREE FIREE pwm f{?ﬁlﬁ%ﬂiﬂﬂ’ﬂ%ﬁo

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—PRIES: THEENED; 0 MBI, 1 Ak,

o BIANRIES: NEHM; /A 0 fYE, rREEBEESES, MRE 1 WEAREREMAE L,
2 NRABREBME T, £/ default FUIEARAIANATS, BIEFE EAL, HEeBELM.

o BE=NRIES: WnhaeS]; default RIRENEENZFR 1o
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o EONRES: REBIME; MRYZEVHEN, Z3WEHNSBE, 0 AELE, 1 AE®

FETREARENNZEO#THS, MRS, 5 E MG R LR

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

5.5.5 lcddx

(%f): lcddo = port:PDEO<3><0><default><default> )

BX: lcdd0 X1 5|, ENE PDO, E&E LVDS 4t

« BMRIES: SRS 0 HHA, 1 B, 29 LOD Wik, 3 LVDS O, 7%
disable,

o BoARES: RNESEME; ﬁmo%ﬁ,ﬁfm%@mmmu,mﬁmkﬂmm%@mth,
2 SAFNEEE T, £ default BIERRIARS, B i HEsIERM,

« BEMAMES: WD, defoult RIHENZHR 1.

o BOALES: RRBIAME; 2 YEBNEHA, ZEIMEHNET, 0 ARET, 1 NS
$o

LCD PIN MEEHMT:

LCD 79 HV RGB &, CPU/I80 FBY, A7E XM I0 O LCD Ht (WRZE 0 i,
—PMRIESA 2; WRE 1 Bad, £-1MRESH3) .

B8 10 SN XA AES%E user manual FAHITEE,
LCD PIN WFRE 10, i‘aﬁi@ﬁiﬁ%ﬁ RNEFEEENX, BRIEDXTER 10 RHITHRLIRE,
SEERERARABMEORITH. XEH

AR AR—EZEMM lcdd0 XNEF, RAREERFNEDFAZEREMEE, XERIZRH
T BRI,

5.5.6 pinctrl-0 # pinctrl-1

FERE cdo TR, HiFEZEREEMERN, RRELpinctri-0Mpinctri-1MEEFIT, AT
FBIRFIEXIFH, WAILBAESEXH, RETEXNEM—ARRA LITEARZE R Farch/arn/boot/dts
& archyarnea/boot/dts 1% FH-pinctrl.dtsi FIKETE X,

BlF
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pinctrl-0
pinctrl-1

<&rgb24 pins a>;

<&rgb24 pins bs;//HRBREHMEFIENX, io disable

7 5-1: {REIEXIFHVERIZ TR

EHIR R

DU

rgb24 pins a M rgb24 pins b

rgb18 pins a # rgh18 pins b

lvdsO pins a # lvdsO pins b

lvds1 pins a # lvds1l pins b

lvds2link pins a # Ivds2link pins b

lvds2 pins a # lvds2 pins b

lvds3 pins a # lvds3 pins b

lcd1 lvds2link pins a #1lcdl Ivds2link pins b
dsi4lane pins a # dsi4lane pins_b

RGB R0, MEHIE(IZEE 24, RGB888
RGB F#z0, MBEHIEGIZERZ 16, RGB666
Single link LVDS #0 0 EMEX (EE 1cd0)
Single link LVDS #0 1 EHEX (EE 1cd0)
Dual link LVDS #OEMEX (£LE 1cd0)
Single link LVDS #0 0 EIENX (E& lcdl)
Single link LVDS &0 1 EHENX (X E 1cdl)
Dual link LVDS #OEMEX (XL lcdl)

4 lane DSI RZOERIE X

BEX—HH

9.

o

S

<
51f board.dtsi 1, REZFAENMNERZFEEMT, BXAMESTERANER, BT X
cpu FIEZ/N cpu 5, LULHIBEEIEERE X B Epio (K cpu 1) TEERr pio (/) cpu

%) T,
BlF:

&pio {

I8080 8bit pins a: IB8080 8bit@d® {
allwinner,pins = "PD1", "PD2!,
PD19*, "PD20", "PD21";

"PD3",

pD19", "PD20", "PD21";
allwinner, function = "I18080 8bit";
allwinner,muxsel ="<2>;
allwinner,drive = <3>;
allwinner,pull = <0>;

allwinner,muxsel = <7>;

allwinner,drive = <3>;

allwinner,pull = <0>;
18

"pPp4"

allwinner,pname = "PD1", "PD2“, "PD3", "PD4", "PD5",

}i
18080 8bit pins b: I8080 8bit@l {

allwinner,pins = "PD1", "PD2", "PD3", "PD4"
pD19", "PD20", "PD21";

allwinner,pname = "PD1", "PD2", "PD3", "PD4"
PD19", "PD20", "PD21";

allwinner, function = "I8080 8bit suspend";

, "PD5", "PD6”, ”PD7”, "PDSH, "PD18", n
"PDGH, “PD7“, "PD8", "PD18", n

, "PDSH, "PD6”, ”PD7”, "PDSH, "PD18", n
, "PDSH, "PD6”, ”PD7”, ”PDS”, ”PD18”, n

e pins, EXEH,
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e pname, BRI, BEEEL

o function, EMITHEERFR, BEEEL

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

e drive, IXEhEEST, BEMAIRTNEES IR,

e pull, ETFHI, £/ 0 B9iE, tnrnASBESMES, NRE 1 WRASFBME LR, 2 sARA
EREBPA T HL. fEF default BNIEHRIINRT, BIEBEME L., HEHIELH.

NTHE, BB EFRBTERE—BNET, HPERN a NEMIERE, b B9 io_disable A
RE XA,

BiHE, FEERAMAREIIERER, TG FEXEFEXENE,

pinctrl-0
pinctrlsl

<&rgb24 pins a>, <&xxx_pins a>;
<&rgb24 pins_b>, <&xxx o'pins_b>; //RBRBHMERIEN, iov'disable

~ D ~ D

5.6 ESD s BohiREIhEE &

XNINEETE linux4.9 LUK linux 3.10 sunxi-product 9% ESEM T, MEREEXINEE, B
FERRATEE,

BHARTANTRZER:

.config - Linux/arm 4.9.5 ‘nel Configuration

> Device Drivers > Graph: port > 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>cto exit, <?> for Help, </ for Search. Legend: {*] bu
excluded | <M> module < » module capable

It
)
> ~ HOMI Driver Support(sunx1 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

5-9: ESD WAL &

{EeRRzh, KIM=1EIRELH:
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TG, 7£F he0801a068 LN esd #BXBIE]E R LR

(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,

5-10: ESD RIXEhARNHER #1

esd check KR#HEE:

((S32 esd check(u32 sel) )

e B4 EERIGIMRIPAS.
REMED MRFIEFRIERIEE 0,0 FIEFRIEMIREIE 0,

sel: B R"&E5,

&
HTFRENERZEORS, FEFENRIRERR, —RRiT2ELREODZREENAZES
(id EEEFER) , IRRNEENGANREREEN, REEKBNANREREN, tkalF
M dsi RO :
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s32 lcd esd check(u32 sel

B32 ret = 0
ug result[leo] =

ret = sunxi_lcd dsi _gen short read2p(@, _ ), result

if (result[@]
ret =

ret
return ret

5-11: ESD FRRIRThERIELSEIL

s, —RIBRT, i@ dsi EOREY 0x0A 85<% (JREX power 183) RAMEESER.

((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
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 Baooster Voltage Status -
D& Idle Mode On/Off -
D5 Naot Defined Setto "0"
D4 Sleep In/Out -
D3 Display Normal Mode On/Off -
D2 Display On/off -
D1 Mot Defined Set to "0"
Do Not Defined Setto"0"

5-12: ESD MIPI R&EFF2

reset panel REKED:

((s32 reset panel(u32 sel) )

ER: SRERENEMEENE R
REE EUMIRE 0, EMI%KKIE 0,

sel: BR&E5],
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BTRENVGBEUESBRRE, MFEFEHAR—F, SHREMERTIDNETENRFIREEmN
close_flow # open_flow FiE XRIEIEARE, RIBLRIFIERRERE X DR

EFEIEMNRE: K& dsi BY, FEZEDPITIE—AR sunxi lcd dsi clk disable (dsi & iRAYEH
ZX|E) #0 sunxi led dsi clk enable (BiRBIFHfFERE) , TNAIEESH dsi HIRREFEE,

TEMRERA:

7.|
IR

c 532 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(26

etTurn

5-13: ESD EfiX %5 1

set esd_info KRR :

N/

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

ER: 1=l esd MM EEKITH, LLANERRSKBTERG N —R, EMAERF, ARG REE T
R iIE,

EEE: MYHEERE 0, BN O,
p info: BEEEM esd (THEME,

Tl TEEFFR, SR 60 XRERPERN—% (BB esd check K%, R BRM=E
E 60fps BYiE, MARME 1 B—K) , AERKEETHPHAERNHE@RNITRNEE, B
esd check func pos HFRREEA esd check REMMUE, WRIE 0 MEF R ZIMAITIEN
R, ZFAUEXMEMERANERPZR (FEAERE) BEEEHRNER, XRIET
MER A, TEFH level 1 RREI£E SoC B LCD HEXEHR LUK reset_panel BE
HYIR1E, level 79 0 BUBHERTININIT reset panel EERVIRE,
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int lcd set esd info stuu::t disp lcd esd info *p_info

if (!p_info
return -1
1

p_info->level =
p_info->freq
p_info->esd check func pos
return ©

B 5-14: ESD i&EE R KK

B LU cat /sys/class/disp/disp/attr/sys FJREXHEIRY 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] R
dmabuf: cache[0] cache max[0] umap skip[0] overflow[O] »
capture: dis req[0] runing[0@] done[0,0] <
lcd output(enable) backlight( 50) fps:60.9 esd level(l) freq(300) pos(1)
reset(244) 2560x1600
err:0 skip:0 skip T.0:50 irq:73424 vsynci@ vsync skip:0
BUF en ch[1] lyr[0]z[0] prem[N] fbd[N] alglebl 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(1) freq(300) pos (1) reset(244)
esd levele # freq #ll pos HERIEELE set_esd info KRB AR,

Reset FEINHMFRTFEMARE (BME esd SBEHIEZE, HERICNEH SRR
) .

ItbIhRER] AEIE B RYIR) L,

1. $TRREEHET, BRIRHRMEMNARERRY, HiRBTH,

2. D51 RIRERET, REFRKER T, LR sEF DSI Y Ip MR THIERERXR, M lp B

RN delk BSIERBEXRR, LERAIURIREN de_dsi 28.c() XHHB dsi basic _cfg &

%, WTEMTAEMRNEFSRE, XTEFFEE Lp KRNI ME, —MRRRX ME#
N, IpdRFHR, 2N EREER R,
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5832 dsi_basic _cfg(_u32 sel, struct disp panel para

__u32 mode, lane, format, dclk
u32 timing div = 1

if (panel->1lcd if == LCD_IF DSI &&
panel->1cd tcon mode == DISP_TCON DUAL DSI
timing div = 2

mode = panel->lcd dsi if

lane = panel->lcd dsi lane

format = panel->lcd dsi format

dclk = panel->lcd dclk freq / timing div

dsi dev[sel]->dsi ctl@.bits.module en = 1
if (LCD_DSI_IF_VIDEO _MODE == mode || LCD_DSI_IF_BURST_MODE == mode
dsi dev[sel]|->dsi ctl2.dwval =
15 * dsi_bits per pixel[format] + 4 * lane * 18
* lane * 10)) &
f
dsi delay ms(100
dsi dev[sel]->dsi to ctl@.dwval =
dclk * dsi bits per pixel[format 4 % lane * 18
lane * 10 3

5-15: Lp =Rz sh 7 50{E
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ARk Z FRILUREY sysfs —£5 8., KihBhEIR,

6.1 MIERIFEEERTTE

REAR, MIRMRELE LIF LCD BRILRAAFE, RERFFNBNLZEEHHBOIER, B8R
BeRARIG, FIReEREET 10 JLOFhEl A BEIRIE, XFMEMAXRTT, AIRXRBWNTEE:

1. /8 linux BIYMAERSEH. SDK SN linux B, —fBEAE lichee (&
longan BYRFEER linux, fTEEEHE, A lichee 8% longan R ERTHI build.sh 34T
BT, ER linux RiVESL, wmIFER, BEHERE, <

2. EARZFKIEIR LCD B, H{1%E@ Uboot MMIZEBFZAM LCD IXah, XA EERRER
logo, {82 uboot HAAENEIH, FTABRZERNIFEIE uboot WERIKEIXE, FER
MiZ# LCD Ikzh, df%r 2 B4 #1EE uboot, BINIEMBI—NMERE, BHAUIEEHEDN
&4 lcd timing MAZEELE the FEF A uboot sa<HY fdt sa<1ELX device tree,

Ebanis:

((fdt set Tcdd led hbp <40> )

E%a< I fdt help,

fN{E % uboot BTIE, —ARE7E uboot JEFBEZ T inlcude/configs/TA.h th, TR
CONFIG SUNXI MODULE DISPLAY BlIH], #N5E uboot 2018 MZEF = configs/F&
_defconfig # CONFIG_DISP2 SUNXI,

6.2 EEETER

UMER BB ERPREEN,

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]
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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, 8001 crop[ O, 0,1280, 800] frame[ 6, 06,1280, 800] addr[ 0,
0, 0] flags[0x 0] trd[0,0]
lcd output

FRHAIEREOR LCD Hitho

1280x800

FEHE LCD MAO¥E, 5 board.dts # 1cd0 B E—1%,

ref fps:60

EARIEIREboard. dtsAYcdol BRI FE HRAVIEI(E,

fps:60.9

EEABERSNAITH, EERURMZEE 60(HAEM fps) M, 911%%5&%%7@*%, EEil)
CERNEF, MERRHRUFTIRSERIARL, ~N

irq:1942

X2 vsync FRETERER, &0 1 SRR T =M, IEEREE—F 60 (HAEM fps) Rk, EE
cat sys, MIRELT s MZFE,

BUF

FARBRTERES, —17 BUF X7 —1TER, WR—1 BUF fKBLI, BAKEERR, £
SHBERERFIRAMAKRT, NZEENRE & EXE.

err:0
EPNRTERER, MRBFRAB—ELZN, RRIEEEZER, 245
skip:31

EXPRTEMBVEE, MRXMERABE—EEZEN, BREFEH, NRVFS irq GEIVERF—
¥, REAE—MEEL, BFE (BEX) .

6.3 EFERERER

EE axp E—RERESE enable AJLUBE TEHMSES. ARAXINREBHHMN, LFEEH
FRRENE,
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cat /sys/class/regulator/dump

pmul736 ldoio2 : 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:

pmul736 cldo2 : enabled 1 3300000 supply name: vcc-pf

pmul736 cldol : disabled 0 700000 supply name:

pmul736 bldo5 : enabled 2 1800000 supply name: vcc-cpvin vcc-pc

pmul736 bldo4 : disabled 0 700000 supply name:
pmul736 bldo3 : disabled 0 700000 supply name:
pmul736 bldo2 : disabled 0 700000 supply name:
pmul736 bldol : disabled 0 700000 supply name:
pmul736 aldo5 : enabled 0 2500000 supply name:
pmul736 .aldo4 : enabled 0 3300000 supply name:
pmul736-aldo3 : enabled 1 1800000 supply name: avcc
pmul736 aldo2 : enabled 0 1800000 supply name:

pmul736 aldol : disabled 0< 700000 supply name:
pmul736 rtc : enabled 0. 1800000 supply name:
pmul736 dcdc6 : disabled” 0 500000 supply name: &

pmul736 dcdc5 : enabled 0 1480000 supply name: S

pmul736 dcdc4 : enpabled 1 900000 supply-name: vdd-sys ;;

pmul736 dcdc3 : ‘enabled 0 900000 supply name: ")

pmul736 dcdc2 : enabled 0 1160000 supply name:

pmul736 dcdcl : enabled 4 3300000 supply name: vcc-emmc Vvcc-i0 vcc-io vcc-io

6.4 EE pwm 8

pwm BAAXERRME IR,

cat /sys/kernel/debug/pwm

platform/7020c00.s .pwm, 1 PWM device

pwm-0 ((null) & ): period: O ns duty:{0 ns polarity: normal

platform/300a000.pwm, 2 PWM devices

pwm-0 (lcd ): requested enabled period: 20000 ns duty: 3984 ns polarity:
normal

pwm-1 ((null) ): period: O ns duty: 0 ns polarity: normal

L@ “requested enabled” RRNFERHBMEET, ESE@EM lcd R~EH led BIFH,
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6.5 EEEMIER

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

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

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

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

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

EFEMERIAIMNE PHS, PH6 X 10 #HIEHERE GPIO Ihde, M PH3 #WHAIEN twilo

6.6 EENMHER

[cat /sys/kernel/debug/clk/clk summary \s ]
><
XN LA UEMN T EL R, ARMERZ L, <

58 RBEXMZ tcon, pll video, mipi F,

cat /sys/kernel/debug/€lk/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 FEO B colorbar

ETRE—BELHR, REEA—pRTHE, SKRNRNLSETEE, BEGETREE/L M AI4E
[REA: O

IR]

]_. .1%Zl§%7+l%o
2. Bf&423 DE (Display Engine) E&&,
BGREIZORREERE. XERIXENR,

w

B MEEMAERT UYL HIET, EOER (tcon M dsi &) AIUBASHEBAREN—L patten
(EbaniE¥es. RME. HEESE) , HFEORHXLERNE patten IR, MNRXEZEERHME
l%; l_ﬁEEET.

1. LCD WRzhsEERER R,
2. LCD REATINBHFIRERE TR,
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E/RB% patten WA :

£ linux-4.9 RE ERRAEIANIZ, disp BY sysfs FE— attr A U BEFIRIERER:

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

FHEIZEZE R colorbar, EFRR X TIUE 0 & 8, WS XIMNTEFAT:

LCD_SRC_SEL

000: DE

001: Color Check

010: Grayscale Check

011: Black by White Check e
100: Test Data all 0 g\
101: Test Dataall1
110:Reversed

111: Gridding Check

6-1: colorbar

MREZNERSE, BiLE - NETEEETR colorbar BYiE, ABAM:

v

[echo 1 > /sys/class/disp/disp/attr/disp ]

AEBHIT LIRS
MRKBEX attr B9iE, FATLERRFTFS, BMIEF tcon FEFHEM 040 REHIRIME 3

il

£ linux T, cd /sys/class/sunxi dump AfG:

((echo ©x06511040 > dump;cat dump )

XIFRFTEFSE] tcon BY 040 RIEFFHRNE, ARELEENELM LER&KR 3 N EBNE
BRI, fERmzURpAl:

(‘echo 0x06511040 0x800001f1 > write )
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AR tcon HEMINAR—ER 0x06511000, REFELR—IE, iBEE SoC XHIREX tcon HE
Mok,

@)}

.8 DE &8F

THIRRENRE, BRI TE=1TRE:

ED

1. SoC mBFEORR +LCD RHIL T R,
2. BIBEE SoC ImEGREMIEIR (DE) BEFHIT A,
3. BGRAESHARE,

TR, WIABGRESLREER T, NEAE—THIAEESET DE A EZFERGRESHE

1708

1BA: N>

echo BE%E5| > /sys/class/disp/disp/attr/disp >
echo B&R/bmpX#& > /sys/class/disp/disp/attr/capture dump

FE— echo WIFARHEHEBNETN, "BRERS|” AElER 0 HE 1.
B4 echo fEARAEMERE bmp X, HR ‘BR” 2050, BFRKRTEM,
tban:

echo 0 > /sys/class/disp/disp/attr/disp
echo /data/xx.bmp > /sys/class/disp/disp/attr/capture_dump

X arE/data BRTFER screen0 8 bmp HE, XH#HE2 xx.bmp.

f27T bmp 29, EZFRE raw $IE, 8% RGB Ml YUV Eie=ia, ENIMUEERXS, B
wnr:

# BEyuv420pERta = ElRY rawtkiE.

echo /data/xx.yuv420 p > /sys/class/disp/disp/attr/capture dump

# EEyuv420 sp uvuvEiE=ai rawiiiz,

echo /data/xx.yuv420 sp uvuv > /sys/class/disp/disp/attr/capture dump
# EEXyuv420 sp vuvuEiea=sali rawtiiz.

echo /data/xx.yuv420 sp vuvu > /sys/class/disp/disp/attr/capture dump
# BElyuv420 sp vuvupiB=sall rawsiiB.

echo /data/xx.yuv420 sp vuvu > /sys/class/disp/disp/attr/capture dump
# B Eargb8888EME = E]M rawiiE.

echo /data/xx.argbh8888 > /sys/class/disp/disp/attr/capture _dump

# EBXabgr8888EmE = aHl rawii.

echo /data/xx.abgr8888 > /sys/class/disp/disp/attr/capture dump

# B EXrgb888EM = (B]H rawiiE.

echo /data/xx.rgh888 > /sys/class/disp/disp/attr/capture dump

# EEXbg r888EN B = EMY rawiiiE,

echo /data/xx.bgr888 > /sys/class/disp/disp/attr/capture dump
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MHEER: WE

# BB rgba8888EN =S alH rawskiE.
echo /data/xx.rgba8888 > /sys/class/disp/disp/attr/capture _dump
# #Ebgra8888Eia == g rawsii,
echo /data/xx.bgra8888 > /sys/class/disp/disp/attr/capture dump

AR XMEERE linux-4.9 URELEMAZA Z X IEE,
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7.1 RETERER

SEIFREY, BERHFOFERESHEHT L TENFN timing FEESH.
BE RN FSEOR BN R IRE D .

7.2 BER-ITEX
AR T2ER, HNXEEE, $
B AEIEE

1. BEEARMAY. WEngB MBREEKE, SFEEILEREXRBLEIETE, XMRAELLE
IR 7T A LR

2. pwm BREMBNBEABE, pwm BEETUEpwm EEMEHEXSE, BIMNBERE
M E TEEHIE T 48X EHIAN R Eo

I|\\ ﬁjb\ ’

<>\/
EREREEN, JHASHRRESE, BRXBRUTIRNE

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—NE lcd B9 timing ABIE, BHTEIRBREFMHLIIR
TRE! SERNEFSHIGEACEZIRE, BOXRIEHE, thilEm DSI B, EHS K
LVDS B9,

5. BRIBAG LSRN, EIEENTRBERINF, ENEF, XPMEHEERE HIAMIBLH S,

WRINFE © HRB2ERZRNERAR. RE—IMF 79



@LWIMIER k MHEER: WE
7.4 AR

BRIV

1. BRERMEKTEA,
XMRATREELBRNBEFIE, BEBE.
2. BEHEN, MEZHEM.

board.dts PR FIEE RS,

3. FLEH—MERKEEA,

FRUSH, FEXNBR—ABANNAS, X

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 75 3 EF R

%8 [lcd0] B9 led. frm BM AN EXMHINR, HFlcd frmfERE,
<>\/

B AR E AR

BEEIERS N

7.7 ERMENNERSE

ERNE—NRRAR fps &, BIRRH:

FPS RER—MHIFETENSESE, FEMRERANRE, R fps TEREMRLH HIL
le]: LJ.I./JIL* ;H'r%, fpS l—;tlﬁ Ef‘iﬁi LCD ﬁﬂ:]ﬁ?% > ﬁ%l_ﬁi LCD E;J\%: FPS ﬂfﬁ)ﬂ]
B P AT E,
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1. BYEEEES REE—T, AIUEHMERNSERSITE fpso
2. MR fps BEEEERSZ, B%E board.dts # [lcd0] T, FREEEXTHE TEA
o

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

HM, num of pixel clk @EN 1, RRAE—MEREMBJBENEHERA 1 —1, ROPWX
B MCU MBTEROBERE 2 7 3 MHHEABA ELAET— M E.

MRLEETREHE, BIEFEENHEE—NHURIATIOEERFHMERER, BXLE
=/SM board.dts KLGHEIFEH—T D

7.8 ‘RGB #08(#& 18080 =AETHE B RN

1. BAR I EHIEEAE

o
8
£%lcd_gpio 0—/IF5Hpinctrl-0 & pinctrl-1, EERIREHEETT, B Kec

BEERI—MEE, LLINERE:

((ledclk = port:PD18<2><0><2><default> )
B LAPR B :
((lcdclk = port:PD18<2><0><3><default> )

. EERBIEPAEML, tBFEMERL led hv clk phase. HITF&iXimAEIIRET BN T ES HZ
Wh i e £ 5 1o

o
7.9 LCD REIMRHITRE

MERAMARR: S ERERRENERL, REENRBGHERT, BARNBASEG
PP R BARE, 1A R I IR (AT OIS e A R B R

BANAMESERREREN—ERBES, SREREBR, JHEHKRINER, XERENSE
THERR, ERTHBERN, XERBENBRAAIUABRIER, XERRE EHANIEHES
ER T R EBY DC 748 MIMAZE T IRUIL R

NHERHNRRRETSR

1. RBKEBLEE N EBENHE, THREIKMEEIHREIRER, FRA—ERREEER. X
MR ET7AE BRAMENEE,
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2. RBEKEBLEE N EENRE, HROARXEFRELXONRE, WRTANELEBMERE,

3. IFEAXRVEE R, EMLESHRENRN, BAN—ENEREX. 5% —MREER.

4. BREUR: SREF[BUEEAEBEALBRANELT, UREMEELRFRERE, AEHE
FiRiiERE DC AEBEAFH, EMEXKHBETREBRUIAR,

YR BERE IR IRENER, B TFE,
1. A% vcom BEKX/.

VCOM BRENFRENSEBE, EXERE, WREETEEEEM, EANRERRNIEE
EREMN, BEMNEGRERBIERNNEIELUNL Vcom BEA/NKRBEN, BRETESHARERK
By, HEESRMFEETR GAMMAs Gamma BEZAFRTHETEBHNKME, —RBERTF2R
G0~G14, AFEM Gamma BES Vcom BEZENEESH A RIEERAERBMMERSE
MES, Vcom BERIFIRRZZMT GO 1 G14 MhialE, XEREBENNIFK ISET.

AT vcom BEMAR, MNRBEEME vcom BRI, BIZFAEIEXBE, ﬂﬂ%ﬁ driver IC 12

aFdEEl, LB FESEORKFRKR, . N

2. FRRBREMEN L TERFREFETHXR. FERAEZREMRIAIFRIEERFFLEER
ETEESEY, MEHETFRVEEXRNSAMSERTENFSED, hiZXEEX,
B RS S,
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RS a4t o & RS S
RS en=m o S S RS
S > > > S
A1 LCD ERREMLEMEBRER A X GH (£%& SoC) MiEWmSH (LCD RLER driver
IC) H—igig:
1. FIRIEENEE TR IRE S A IR AN 5 R,
2. FARRIERFHLR driver IC Fff & Q
3. FREEEHSEAE, Y o
4. H1R LCD FEEMNEREEEHIES, & &
S oS S & <
S S S S S
S S S S S
S S S S
S S S S
S S S S
& & & &
S S S ‘(EE S
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S
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E1EINERR
WRAXFAE © 2022 HkiBEERHRRNBRATE RE—TIF,

AN RRNBERERUERIP, HEENBEKELTRERGERAT ( “2F ) HEHRZ
_t)J*y*lJo

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

(ot

LLWINER LLWIWER LLWINER'
C @*m@gib\ *‘I’ *i C (* 2275

é)ﬂhﬁﬁéuﬂ&kﬁﬁm BT B S T, EANMERNT S PN E TR
1%, FEREW, MRSEW, WAEEERE ARG,
SR SER &

§/>
EHZN= R REVFENSESHELENERNERAD (125) ZAEBENELS
FMERMLER, AXRDHARNDS MR R, RS RN AT 7 R TR R e E
Ko ERAIEIAEIE SRS RMAREIRE, HIK RSB GER R R, E8ETRIBEM
FUGATH (REERRFIREBR, BaER) ERNTEE, 23RS,

¢2%¢ﬁﬁ%ﬁ RESE BT mREARLEMRE, FAXEABTEREEN, 88X
B, BAFTEN. 2EREDNELAXEPREFEHNER, EHFTHERBTT2REHEIR, H
ﬁm$2%ﬁk$ﬁ%(@EﬁTm$ﬁﬁm\ﬁﬁm FEREIHIR) BRERIEF=ZHFNAE
, @EHAAT. AEPHFRERFRR. 58 MEBINHF AR EARREERERIES &S,

AR UBRRE R RE A th 75 TR T 2 EERET AR N BRI R ER™ mAY
HiEd, AIRERERTE ZHIINFFFL BEBTRASZANFANRBEXNIFA TR
E@Tﬁﬁiﬁﬁﬁ%?ﬁﬂ%_EﬁTMﬁT%imﬁ(%ﬂﬁ)o%UTﬁﬁﬁﬁ%m%E
FHYFRRA ML, T ERRBE NS
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