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1.1 REER

148 D1 T4 SPI RiBitfEmIsE.

. LCD W\t A%, WidFR.

. LCD EmpéRE,

. lcd_fb0 R TFENEMEER,
. BB LCD #NEE,

=W N -

1.2 EAEE

Allwinner B4 & : Linux-5.4 W%, Allwinner H4F5: D1 A &R,

1.3 fHXAR

RABREESANR, BRARBXARG, T
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HARZIRER, 1T make kernel menuconfig #ANEREFRE. FHIZUTEBIRE:

1. i%#F lcd fb IXEh: Device Drivers -> Graphics support -> Frame buffer Devices ->
Video support for sunxi -> Framebuffer implementation without display hardware

of AW,

.config - Linux/armé4 4.9.191 Kernel Configuration
[...] ers > Graphics support > Frame buffer Devices > Video support for sunxi
.

Video support for sunxi > i
Arrow keys navigate the menu. <Enter> selects submenus (or empty
submenus ----). Highlighted letters are hotkeys. <Y>
includes, <N> excludes, <M» modularizes features c»<Esc» to
exit, <?> for Help, </> for Search. Legen i [ ]
[
< » DISP D

& 2-1: RZECE

2. %EFERIXGN: Device Drivers -> Graphics support -> Frame buffer Devices -> Video
support for sunxi -> LCD fb panels select,
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.config - Linux/armé4 4.9.191 Kernel Configuration

[...] > Frame buffer Devices > Video support for sunxi > LCD fb panels select
LCD fb panels select 7
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys. Pressing <Y>»
includes, <N»> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

[*] LCD support kld35512 panel
[*] LCD support k1d39501 panel

m*] LCD support kld2844B panel

[#¥] LCD support nv3B29s panel

2-2: AZECE 1
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3.1 HAY 2 data lane EdE

—ERZFNBIRALRUINIRSIESIRE, WHEEE DBI thil, HERENT:

lcd fb0: lcd fbOE@O {
lcd used = <1>;
lcd driver name = "kl1d2844b";
lcd if = <1>;
lcd dbi if = <4>;
lcd data speed = <60>;
lcd spi bus num = <1>;
lcd x <320>;
lcd y <240>;
lcd pwm used =<1>;
lcd pwm ch = <4>;
lcd pwm freq = <5000>;
lcd pwm/pol = <0>;
lcd pixel fmt
lcd dbi fmt = <3>;

<0>;

lcd rgb order = <0>;
fb_buffer num = <2>;
lcd backlight = <2005;

lcd fps = <60>;

lcd dbi te = <0>;

lcd bl en = <&pio PB 2 1 1 2 1>;

lcd gpio 0 = <&pio PB 1 1 1 2 1>;
b

1. s L, STRMUEMIEZTIRE®E 1 data lane 89 DC f, BILUXHFIRAR.2 $UBLTEE
R B D/C(Data/Commend) 527, FRUEREY DC MIFLAI LA HRIEAE IR

PR T o

lcd xMlcd yERDER, MNRFEFE (EE5kRR) , XEBFEENRE.

Ol W

lcd pwm¥Fk, lcd backlightflcd bl enfI2EHBRIZE, MREHEXEEHE

FIRE L, HEMFLE 2 data lane R, BEFFEREEBXR driverlC FMEEI@RIFE -
XEBEREH I 2 data lane BIXESEZlcd if, lcd dbi if, lcd dbi fmtFllcd spi bus num,

BERIE,
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6. lcd pixel fmt#fb buffer num#E linux fbdev BIRE,
7. lcd_gpio FAMEEENX gpio HIgE (tbWMEAM) .
8. lcd fps#llcd dbi te@RIFAXAEXRIIEE,

3.2 & te HIRVGF

te Bl (Tearing effect) , BMBHHNEE, BHTREARAT SEHRIR, te MIBIIHAERL
RATRAPETS, te MASMRBMEROBIFE, AL te FEAIUEMY vsync Bl (BEERY
B o

1. BRI ER, EERREN te BHEREE IC A9 DBI 0O/ te B,

2. BBE LEOMFA dbi &0,

3. ARfERElcd dbi te

4. RIRTHERE te ThEE, HEFES—MRE 35h, #FBEERXNM driver IC Fft,

5. RIR=NGEMER, RIEFEZTNEFREEEZFRSENME (tbin ST7789H2 EmEE:d
c6h FKIRE te IiX) ,

lcd fb0: lcd fbOE@O {
lcd used = <1>j;
lcd drivergname = “k1d2844b%;
lcd if =/<1>;
lcd dbifif = <4>;
lcd data speed = <60>;
lcd spi bus num = <1>;
lcd x = <320>;
lcd y <240>;
lcd pwm used.= <1>;
lcd pwm ch = <4>;
lcd pwm freq = <5000>;
lcd pwm pol = <0>;
lcd pixel fmt = <0>;
lcd dbi fmt = <3>;

lcd rgb order = <0>;
fb_buffer num = <2>;
lcd backlight = <200>;

lcd fps = <60>;

lcd dbi te = <1>;

lcd bl en = <&pio PB 2 1 1 2 1>;
lcd gpio 0 = <&pio PB 1 1 1 2 1>;
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3.3 1R het%

1. D1 &BEFIERINEE, RiFhefXI8ME E CPU
2. A spi BXFFNEIEE:, RETRRDVBUNEEHITIRE, —MiRE 36h FFH.

sunxi lcd cmd write(sel, 0x36);
sunxi lcd para write(sel, 0xa0);

3. lcd_fb0 MWEEHRFERlcd xMlcd yRIENE, LERERZRELER,
4. RRREREHENMRIESTE, BINERNIHEERESF A M.

3.4 MR
RORFESRT S HE:

1. SPI/DBI BEH LR E, WRtEN FHHIIMZE i&Eled data speedd] LU B REHEHIR
E, RAREE 100MHz, (NRRELEFER, X MEBARHEKHLT,

2. R driver IC #&UIEE /1. Driver IC-FMH =i EIRVEERZ &R K sclk AR,

3. A 2 data lane *2E 1 data lane, i€t 2 data lane FIERE=ENE, WHE 2 data
lane fC&.

4. REER, BEBAREREERNVEIEE, BIEeHEWNHNEEER, mXEE, BRUR
HE,

5. & te HIFE—THENME, te HXIZKEHEXWEIRRFE,

6. MRFZHF te, ALUBTIRElcd fpsKRITHIME, REEREF—RMNE_SEE—FE
&,

3.5 B

1. BHEEXRF pwm HHEERK,

2. WEhHF pwm BHRET, RFEREFIcd pwmFk, lcd backlightfllcd bl enFE
MEXECERIA],

3. MAE@ TR linux backlight #EO#TEEH, WAL

# KB
echo 4 > /sys/class/backlight/lcd fb0/bl power
# FEKX

IR © HiB2EREROBIRAR. RE—INF 6
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echo 0 > /sys/class/backlight/lcd fb0/bl power
# PAE=E, 0F1255, BHEKHS
echo 100 > /sys/class/backlight/lcd fb0/brightness

3.6 F#l logo

WA B LA 5% A

bmp BRI TEHTE 24 & 32

HIHE bmp BEF$TEE boot-resource 73X,

bmp BIFHREESHXAS lcd b0 #9 lcd x F led y —#F, REEATEE
lcd fb RIZIERAIA built-in.

W N e

3.7 BREBIVEX

1. led pixel fmt, XMEEWATFIEE fbdev G EKHs
2. led dbi fmt, XPMAFIEEDBL FOKIENEERT

SPI/DBI R X #IEMNET R BHAEXRIX alpha @8, BEENARINEXNNEH alpha @&, tbin
ARGB8888 1&3s

XNIHREG S B EE NI IEYT alpha @8, FrlA led pixel fmt #%E#FEH alpha BEHER
BY, lcd dbi fmt AILL%E rgh666 3#& rgb888, FRAME—#,

3.8 Z1MER

1. REEHEEE LR spi/dbi . BEIEKE, D1 H— spi0 F1— dbi/spil, #IEMA
F spi-nand M spi-nor, FERETX—, PR D1 REH,

2. 5E7% board.dts EE#Elcd_fbl, BBEAH NS lcd b0 —#F, HMlcd spi bus numF
RE—1¥%,

3.9 MEIRTNECE

lcd_fb #RIR{KH spi, pwm FIRE), HSEEXEEERXE,

spi FEHECETE board.dts F—iREGE TEHXF, HFspi dbi enableEEEfERE dbi FFiERIx
#,

IR © HiB2EREROBIRAR. RE—INF 7
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spil: spi@04026000 {
pinctrl-0 = <&spil pins_a>;
pinctrl-1 = <&spil pins_c>;
spi slave mode = <0>;
spi dbi enable = <1>;

status = "okay";

spi boardl {

device type = "spi boardl";
compatible = "sunxi,spidbi";

spi-max-frequency = <0x5f5el100>;
reg = <0x0>;
status = "disable";

+;

};

pwm FEERF:

pwm4: pwm4@02000c00 {

pinctrl-names = "active", "sleep";

pinctrl-0 = <&pwm4 pin a>;
pinctrl-1 = <&pwm4_pin b>;
}i

WRAFRE © BseEREROERAE. RE—TNF
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4.1 lcd driver name

Led RR#MNEBEF (FRR) , BMERENFstrcut  led panelTERInameffEZ—,

4.2 lcd model name

Led RIERET, 04, AUATAMNRESTi#—5 KA RER.

4.3 lcd_if

Lcd Interface

REANENNNE X

0: spitEQO
1: dbi¥zO

spi BOMERME 4 ZiER, XRRALZLBUENZTELIMEDR DC &RX Do SHEIE, 5
sclk, cs # sda %,

WRAFRE © BseEREROERAE. RE—TNF 9
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The next Command or

Command following Data

[ csx \i v\

D/ICX

ry
_y
e Vi

---.‘;,(.---
a

Host —

. LG 00000000 @ho00000008 .
se. fIFLFLFLFLFLALFLALFLALFLALALFLALFLALALE

] I
i i
i i

¥
¥

The CSX can be high level between the data
and next command. The SDA and SCL are
invalid during CSX is high level

4-1: 4line &3

NRIKET dbi #Z0, PBARFBEH—TX5 dbi #0, FEikEIcd dbi ifs

4.4 lcd dbi if

Lcd dbi #0iREs
XNMEHREE led if=1 HABM,.

REMRNERNNNE XA

L3I1
L3I2
L4I1
L4I2
: D2LI

A W N R O

FRERIEAEHIEN S AR LR EREFRRGRR TR AR,

L3I1 # L312 B=4R{ (FFE DC i) , XFIBRENF, EHERERERETINIRETE
2o G FEWNT:

WA © BSEERERHERAE. RE—TF 10
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The next Command or
following Data

Command

[ csx _\= /_\

E/_

Host ~  SDA .0@@@@@@@@-@@@@9@@@@.

\ The CSX can be high level between the data
and next command. The SDA and SCL are
invalid during CSX is high level

4-2: 1.311 BitFE

Read Command

csX

soo FIFUSLALFLALALFLELLAMT FEFLALFLFLELE
mriace 1 { 50A laa@@aaaa@@@aaaaaol

S

Interface Il

4-3: L311 EB

L4I1 70 L412 BUAART, 5 spi #OAMMY—HF, K32 DC MVERIRES Bapibizhl, 512
11 MXFIRRNEF, WERFEZMIMNIRIZNFFES.

WA © BSEERERHERAE. RE—TF 11
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The next Command or
following Data

o ) i g

. SDA .ﬂ@@@@@ﬁ@-@ﬁ@ﬂ@@@@l

Command

A

-
-

[ csx

The CSX can be high level between the data
and next command. The SDA and SCL are
invalid during CSX is high level

4-4:. 1L.41 BN

L Read Command . Read Data

mofice1 {50 we@aaaa@@eaaoau@o
{ Qa@aaa@u@ ------ HZ oo ~:o
Interface ' )
so ot oo B SEOEEEEE:-

4-5: LAI 5B9Fr

D2LI @ data lane ., KX LTWANFSRNFS L3111 —, TERKZEHIERATRY
F, AREGEEIANHERGER—1,

WA © BSEERERHERAE. RE—TF 12
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CSXP | I

= RGB565 we—— mmnnmmmmnmnr—
soAP ——(" a0 )(wa )ws (w2 )(m Ym0 )5 )(aa (63 )—
DCXP

-l
-

9* WRXP

csXP |

—
= RGB666 v LI
sonp ——(_ o X(es )(na ){r X2 )Xo )(ro (s X ca (e )——

Doxp ——( Ao (62 61 X co X(b3 ) &4 X85 X 82 ) 81 X80 )

< i
10 * WRXP

CSXP _| r
wee —— A UL UL
= RGB888 v (i mmm ey

DeXP ——( a0 a3y 2 {c1 X a0 ) 67 Nes X es ) ea ) 83 (62 ) 81)
P S

13 * WRXP

4-6: D2LI BN

4.5 lcd_dbi_fmt

DBI #O%EHEE .

: RGB111
. RGB444
. RGB565
. RGB666
: RGB888

A W N B O

EEFENEKIEREWIRE Driver IC MI#FER, 15E%E Driver IC FMIGARE
REVHAESlcd pixel fmtAYERE, EbiNHIE RGB565 B, lcd pixel fmt tHEiE 565 8o

ETH alpha BEMEI, ATUEGHEEIUEXAIREA,

4.6 lcd dbi te

fEEE te LA,

te Bl (Tearing effect) , BMEBHHNEE, HFREAEASEHRIAR, te HBIIEEMER
FEDRE, te HIASRRBMERFNRIFE, FrA te FIBRILIEM vsync Bl (EERZTH)

IR © HiB2EREROBIRAR. RE—INF 13
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0: HEitte
1: TEEAfMA
2: EFAfhK

BET te HIBVFE—D A,

4.7 1lcd dbi clk mode

% dbi BSHPRYIT AT

0: BEhfElE. BRENENH, KRBIEWLE
1: —EfRF. TIRATRBIESRAI

AR LENETX R FERE T

4.8 lcd rgb order

WNEGREIE rgb INFIRANEE, ¥ lcd_if=1 BSE M.

:RGB
:RBG
:GRB
:GBR
:BRG
5:BGR
6:G_1RBG 0
7:G_ORBG 1
8:G 1BRG 0
9:G 0BRG 1

A W NN -2 o

iF RGB565 &=L 0 % 5 Bl nl,
% rgb565 PRI T :

rgb565 X SBEIA/NFRE, arm FEF PC LA EFMEER/\F (little endian, KFTHIE
ik, SFPRESMI) , BE1F% spi REEIAKIE (Big Endian) .

WL B ERN T TR IEBF TR RIS R,
XAPBHREESE 6 LUT, DBI #AMS B/ iRk KiK.

NRBEIFIAZR/NRE spi FF, WFEEER 6 UL, DBI #O=BALNGA .

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 14



@LWIMIER
g MXHEER: WE

6 LA BRI ARRE

RZ 5 L4, G 2 6 tb4%, B 2 5 b4, B8 G iIfEE 3 i (G_1) MK 3 fiL (G_0) FRLALLF
AR -

!

De DF D D5 D4 D3 D2 D1 DO D8 D7 D6 DS D4 D3 D2 D1 DO | De

) 02,0000 DD DODDDLDDDD

Pixel n

4-7: rgb565 GEHT!

1. R-G_1-G 0-B, Ki#,
2. G 0-B-R-G 1, X L@/ 9, /ifo.

4.9 lcd x

ETRREIKFGREE, TRNREZIFHEENR, B4 lcd x # lcd_y BEIE,

4.10 lcd y

ERENITE, ERNREE SR, A4 lcd_x M led_y EXE,

4.11 lcd data_speed
BFI&E spi/dbi #FOBHRER, B MHz,

1. %Xi% (SoC) MR ARSIZE 100MHz,
2. #EWis (B Driver IC) BIBRHI, IBEEBXIM Driver IC FMIHE BRI ZHF
3. BHU LRFIEHBETESHETRRRE.

4.12 lcd fps

RERNRIFZE, 21 Hz, Hlcd dbi teffpedt, XMEIRELI.

WA © BSEERERHERAE. RE—TF 15
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4.13 lcd pwm used

%ETQ% PwWIn,

SRR EFER pwm AUEXRENES,

4.14 lcd pwm ch

Pwm channel used

I BHAIRIRERRN Pwm B&iE,

4.15 lcd pwm freq

Lcd backlight PWM Frequency

XNEYEE PWM ESHAR, BN Hz,

4.16 lcd pwm pol

Lcd backlight PWM Polarity

XNSHECE PWM S ETEERIRME RBEBNENRE X!

0: active high
1: active low

4.17 lcd pwm max limit

Lcd backlight PWM

R=RE, UREERT.

tban 150, MRTEXZRESREEREE 150, 0~255 BENNZEERSWE MRS 0~150

SEEN. BTERIRESEARE, TEHE.

WRAFRE © BseEREROERAE. RE—TNF
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4.18 lcd backlight

AINEF(E, BESEE 0 F 255, BEAESR

4.19 lcd bl en

BILERERIE Xo

AR BB Mo

(lcd bl en = <&pio PD 25 1 1 2 1>; )

RIESABMEER 7 MFERER:

Ol W=

o

SpioXER A CPU &R, tHelUR&r pio, X[/ cpu B,

PDZERT PD AEH,

255F% R 25 IREM, BXE5E 2 =, FE PD25 Bl

1R79% PD25 %&3F @A GPIO Thee, 0 AN, 4 k.

REBM; A 0 Wi, frAEPEESES, WRE 1 NEAZBEME R, 2 pARASTSE
PE T, 1R default FIERREIAKES, BIEME LI, HEHIBELH.

XoheeS]; 1 BROAFR,, FHAIRCHEENHE, ZAE 3.

HiINEH BT, 0 AEERF, 1 AnEF. XEEFTENRE: XEERANEEIEGFERES LW
B¥,

4.20 lcd gpio x

(lcd gpio 0 = <&pio PD 25 1 1 2 1>;

RIESHBMNERAR 7 MFERER:

o W=

SpioXER A CPU B, tHrILIR2&r pio, X[/ cpu Bl

PDZXRT PD AR/,

255R "% 25 IREM, BXE%E 2 =, mi= PD25 Eftl,

1R PD25 &R 9@ GPIO IhEE, 0 AN, 1 N,

NEBM; /8 0 E, tnAZEESES, MRS 1 WERAZPBE R, 2 sAKRALTSE
BETHI, A default BHERERINVARE, BPEBE L. EEHIELH.

IXsheET; 1 BEUNEFLR, MFHARCHEENWRE, ZAE 3.

RINREHEBT, 0 HREBTF, 1 AEBET,

WRIRFE © HRB2ERRRNHERAE. RE—TIMF 17
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AR NREZ gpio HEERSI, MENX led gpio 0, lcd gpio 1 %,

4.21 lcd spi dc pin

1EE(EN DC VB, AT spi ZEOR,

(lcd_spi dc_pin = <&pio PD 25 1 1 2 1>; )

RIESABMEER 7 MFERER:

SpioXER A CPU B, thrlLIR&r pio, X[/ cpu Bl

PDZXRT PD A/

255 25 IREM, BXE%E 2 =, #= PD25 Eiil,

1R PD25 &R 938 GPIO IhEE, 0 AN, 1 N,

NEBM; 8 0 ME, tnrAZEESES, MRE 1 WEAZPEM A, 2 sARALTSE
BETFHL, {#A default BIERREIANRE, B LR, HEHIEERK.

6. WENEEST; 1 BREUAFLR, HFHWARIEEIHE, RAZ 3o

7. BRINEHEBF, 0 AEETF, 1 AREF.

ok W=

4.22 lcd spil bus num

¥ spi B4 id, R spil 325 DBI ¥, FRUAXE—RRIERE 1,

EESEE: 0 & 1,

4.23 lcd pixelfmt

i%$E linux fbdev R EE, XA EFBEZZM fbdev ABY var # fix info,

AE(EWNT, HIREMR RGB HE8IMFrEE, WSHENENRIcd rgb_order, SEERRIXEIRY
rgb ZEIfF (—fkZE 3Ah FEF2) o

DBI #M0Xz#f RGB32 # RGB16 W&/,

SPI # X z# RGB16 M1&E L.

enum lcdfb pixel format {

LCDFB_FORMAT ARGB 8888 = 0x00,
LCDFB_FORMAT ABGR 8888 = 0x01,
LCDFB_FORMAT RGBA 8888 = 0x02,
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LCDFB_FORMAT BGRA 8888
LCDFB_FORMAT XRGB 8888
LCDFB_FORMAT XBGR 8888
LCDFB_FORMAT RGBX 8888
LCDFB_FORMAT BGRX 8888
LCDFB_FORMAT RGB 888
LCDFB_FORMAT BGR 888
LCDFB_FORMAT RGB 565
LCDFB_FORMAT BGR 565
LCDFB_FORMAT ARGB 4444
LCDFB_FORMAT ABGR_ 4444
LCDFB_FORMAT RGBA 4444
LCDFB_FORMAT BGRA 4444
LCDFB_FORMAT ARGB 1555
LCDFB_FORMAT ABGR 1555
LCDFB_FORMAT RGBA 5551
LCDFB_FORMAT BGRA 5551

0x03,
0x04,
0x05,
0x06,
0x07,
0x08,

0x09,

0x0a,

0x0b,

0x0c,
= 0x0d,
= 0Ox0e,
= 0x0f,
= 0x10,
= 0x11,
= 0x12,
= 0x13,

4.24 fb buffer num

linux fbdev Y buffer #{&, AT FBER, XBE—MKE 2 1, ATERFHLAILUNKEK 1,
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5.1 RETE

FRIEENRIEUE |

[drivers/video/fbdev/sunxi/lcd_fb/panels ]

1. ZERENFBAUETENRE—NRER, SEAXHNEXHSH, ARRXGRIHEEXH
2F, kRS,

2. BBUREXMHHRMstrcut  lcd panelBEMRF, UKRXNMEER GnaneBF, XM H
FAiFboard.dtsH[lcd fbO1HIlcd driver name—2

3. EFREsHBE R T&Kpanel.cflpanel.h, EE2BLEMWA L Epanel array P HILNIA 7R
Mstrcut  lcd panelM9TLEF55, panel.h/fftstrcut  lcd panel9FEEBR, F
RRERER,

4. f&drivers/video/fbdev/sunxi/lcd: fb/panels/Kconfig, #i&— config, 5
B = HIRBIMZEST N

5. f&2&drivers/video/fbdev/sunxi/lcd fb/Makefile, #4 lcd fb-obj ZEFFHENIZ N
NBYRSAESTRY . 00

6. WRIEAFMIUSFEFM, Driver IC FAMELK board.dts FRI[lcd_fbO]I TR TEMENM,
BINBUNEXIEF]cd b0 EBESHIFE,

7. RIREREXMHHHILCD open flow, LCD close flow, LCD panel init, LCD power on
ZRE, BEAXFAEREET.

5.2 FFREBMAZRENAEM

FXRAVRIERIZNE 10 Fizo

Hr, LCD open flow f LCD close flow #AFXRERIZRE, ZEEFIHA LCD OPEN FUNC
BT EMENRR L, fSoEMTMIT, AILUEMRZ, RIRFIEHE.
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HFRinE XEE
TEBEE [ LCD_power_on ] [ LCD_bl_close ] KEN
FIXa#Ia [ LCD_panel_init ] [ LCD_panel_exit ] FEH&S
Y Y
NEAEbdevIEIE [ch_fb_black_screen] [ LCD_power_on ] XEBEENE
\ 4

HEE
led_bl_open

5-1a FFREFEREURIZ

5.2.1 LCD open flow

IhgE: ¥R HRRT BRI,
[REY:

[static 532 LCD open flow( u32 sel)

R EANER
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, lcd fb black screen, 100);
LCD OPEN_FUNC(sel, LCD bl open, 0);
return 0;
}
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Wk, MEUENFRIRESBAEA:

. TF LCD H#jR, BiER 10ms,

. YAk, BIER 50ms; (REEMRUNE, J&8ELESE)

. MRE% fbdev IR, X—FTBRHAN, MEFEEAE X ZAEL
. THE Y, BIER Oms.

B W N e

LCD_open_flow RIS RFHIRUHHEER—X, #1787 LCD_OPEN_FUNC EIZE#
TR BT R BREHITEM, HEBEIRITZARSEEKE, LCD open flow REHHIAR
WHg—R LCD OPEN FUNC(sel, function, delay time) #{TRECEMIFR, BREE
AMEIFRLS BT,

LCD_OPEN_FUNC WEZ/MSHERER M T ENLENKE, B ms, FEXENREFEK
REFMAEERE, AIEATESBREVBUREREAXENEETK, ZMAFERE.

5.2.2 LCD close flow

Ihae: PR XBENT BRI,

JREL:
[static 532 LCD close flow(: u32 sel) ]
RBERARAE A
static  s32 LCD close flow( /u32 sel)
{
LCD CLOSE FUNC(sel, LED bl close, 50);
LCD CLOSE FUNC(sel, LCD panel exit, 10);
LCD CLOSE FUNC(sel, LCD power off, 10);
return 0;
¥

1. LCD_bl close, @XE¥, XxEXAELREEEERE, FEEMARMR,
2. LCD panel exit, XX@<itERETERS.
3. XBEI, ILRMIEKXHAE,

5.2.3 LCD OPEN FUNC

Ihee: EAMARTBERBIARRET, BEXEZETMAZHIT!
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[REY:

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

SEOREA:

func B— M EREIEsT, HERZ: void (*LCD_FUNC) (_ u32 sel), AP B2EXBIRKEHM
HERG—HIAI . thin:

void user defined func(_ u32 sel)

{

delay BHITZF B, BIERMEE, BESRUZEN,

5.2.4 LCD power on

XBHRAEPRE—F, —REXNREFEHsunxi lecd_gpio, set valuei#iT GPIO &,
Fsunxi lcd power enable®#i#H1TEHIREHF X,

SEZRFME@MAI_LBEF (Power on sequence) o

5.2.5 LCD panel init

XEARMIER LS, —MREMAsunxi led cmd writeF sunxi lcd para write 3R E 78
TR0k,

BaR REVRISESAEEEBTHARR Driver IC Ff.

5.2.6 lcd fb black screen

XZEH linux fbdev ATFRIREL, BHAH, BMFTAENE, ERATFRERER,

5.2.7 LCD bl open

1. sunxi led backlight enable, ¥TF lcd_bl en Al
2. sunxi lcd pwm enable, {#8E pwms,
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5.2.8 LCD bl close

XEXAHE . BIERATEM TR, 23%:

1. sunxi lcd backlight disable, lcd bl en X7
2. sunxi lcd pwm disable, X&) pwms,

5.2.9 LCD power off

XEXRAEPRE—Y, —REXDNRHEHDsunxi lcd gpio set valuei#fT GPIO £,
Fsunxi lcd power enableR#i#H1TEREF X,

SEZRFMEMITEEF (Power off sequence) o

5.2.10 sunxi lcd delay ms

BK%%: sunxi lcd delay ms/sunxi lcd_delay us
Ihee: WEBTEREL, 725 BZ=EFRAARFIRHIBILERT,

JREY: s32 sunxi_lcd delay ms(u32 ms); / s32 sunxi lcd_delay us(u32 us);

5.2.11 sunxi lcd backlight enable

BK%¥%: sunxi_led_backlight_enable/ sunxi_lcd_backlight_disable
Ihee: FTH/XEAHEIE, BRIERNZlcd bl eno
JR2Y: void sunxi lcd backlight enable(u32 screen_id);

void sunxi lcd backlight disable(u32 screen id);

5.2.12 sunxi lcd pwm enable

BK%%: sunxi_lcd pwm_enable / sunxi lcd_pwm_disable

InEE: FTH/XEF pwm FHI2S, FTHE pwm BF/MaE pwm KB, WMNERZ lcd pwm ch
FR¥Y Rz B9AB—E% pwm,

JR8Y: s32 sunxi lcd pwm_enable(u32 screen id);

s32 sunxi lcd pwm disable(u32 screen _id);
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5.2.13 sunxi lcd power enable

BRIEK:

Ihee:

sunxi_lcd_power_enable / sunxi_lcd_power_disable

FTF/%iF Led B8, #2{EMRE board.dts AR lcd_power/lcd_powerl/lcd power2,

MREIRERS) o

[F3: void sunxi lcd power enable(u32 screen id, u32 pwr id);

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

- w N e

pwr id = 0: Y¥NF board.dts ## lcd_power,

pwr id = 1: ¥ F board.dts ##J lcd_powerl,
pwr id = 2: XMF board.dts A9 lcd power2,
pwr id = 3: XNF board.dts ## lcd_power3,

5.2.14 sunxi lcd cmd write

BRIEK
IhEE:

[REY:

sunxi lcd_cmd_write
£ spi/dbi kixap<e

s32 sunxi led cmd write(u32 screen_id, u8 cmd);

5.2.15 sunxi lcd para write

BRI %K
IhEE:

[REY:

sunxi_lcd_para_write
A spi/dbi ZiXS#,

s32 sunxi lcd para write(u32 screen id, u8 para);

5.2.16 sunxi lcd gpio set value

[REY:

. sunxi_lcd_gpio_set_value

: LCD_GPIO PIN B it S B RR BT,

s32 sunxi lcd gpio set value(u32 screen id, u32 io_index, u32 value);

SERER

e io index = 0: ¥ F board.dts ##J lcd_gpio 0.
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e i0o index = 1: ¥ F board.dts ##Y lcd_gpio 1,
e i0 index = 2: XM TF board.dts Y lcd _gpio 2.
e io index = 3: X F board.dts H# lcd gpio 3.
value = 0: XJL7 IO ¥R,
Value = 1: X IO BWHEBF,

ST GPIO EX MHatHAER.

5.2.17 sunxi lcd gpio set direction

K% : sunxi_lcd_gpio_set_direction

IngE: ®&E LCD GPIO PIN i NS HER,

s32 sunxi_ lcd gpio set direction(u32 screen id, u32.do0_index, u32
direction);

SEOREA:

e io_index = 0: X[z F board.dts F#Y led_gpio 0.
e io index = 17 W F board.dts HEYdcd gpio 1,
e io index = 2! X[WF board.dts AHY lcd gpio 2.
e io index = 3! X[F board.dts ##Y/lcd gpio 3.
e direction = 0: XI[Z 10 B AR,
e direction =1: X7 10 & E AHH.
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linux fbdev HIZFEEIN

5IE%H fodev IREFEIMNRE, write fbdev REFSIZIET, EEIAA FBIO PAN DISPLAY
SRR, BMEIREEREIER (LAt FBIO PAN DISPLAY HIA4RE 0 1 0 BIAEI)

open /dev/tb0

F1FD
ISRz ER B A=E mmap
BE write

@ pan display-F=E7a~ |FBIO_PAN_DISPLAY

6-1: fb fEAMRIE

WRINFE © HRB2ERRRNERAR. RE—IF 27



@LW/MIER
KRER: W

7.1 ik tb TREEFE

(s /dev/fbo )

7.2 BEF pwm 58

Pwm HAMXERRMEEIR.

cat /sys/kernel/debug/pwm
platform/7020c00.s pwm;wl.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: 0 ns duty: 0 ns polarity:
normal

LE “requested enabled” RRNIERHBMFEEET, IESEEM lcd REH led BHIFN,

7.3 EEERER

cat /sys/kernel/debug/pinctrl/2000000.pinctrl/pinmux-pins

Pinmux settings per pin

Format: pin (name): mux owner|gpio owner (strict) hog?

pin 32 (PBO): device 2502800.twi function gpio in group PBO
pin 33 (PBl): device 2502800.twi function gpio in group PB1l
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pin 34 (PB2): UNCLAIMED

pin 35 (PB3): device 2034000.daudio function
pin 36 (PB4): device 2034000.daudio function
pin 37 (PB5): device 2034000.daudio function
pin 38 (PB6): device 2034000.daudio function
pin 39 (PB7): device 2034000.daudio function

pin 44 (PB12): UNCLAIMED

pin 65 (PC1l): UNCLAIMED

io disabled group PB3
io disabled group PB4
io disabled group PB5
io disabled group PB6
io_disabled group PB7

pin 40 (PB8): device 2500000.uart function uart® group PB8
pin 41 (PB9): device 2500000.uart function uart® group PB9
pin 42 (PB10): device 2031000.dmic function io disabled group PB10O
pin 43 (PB1l): device 2031000.dmic function io disabled group PB1ll

pin 64 (PCO): device 2008000.ledc function ledc group PCO

pin 66 (PC2): device 4025000.spi function spi@ group PC2
pin 67 (PC3): device 4025000.spi function spi@ group PC3
pin 68 (PC4): device 4025000.spi function spi®@ group PC4
pin 69 (PC5): device 4025000.spi function spi® group RC5
pin 70 (PC6): device 4025000.spi function spi@ group.PC6
pin 71 (PC7): device 4025000.spi function spi®. groupPC7

EFHEMERIRNAE PBOAKEIEN twio

7.4 BEENHES

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

XN e LA UEW I EhE S ERe; REIMRES D,
XERXHIFLZ spi:

[cat /sys/kernel/debug/clk/clk summary | grep

spi
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8.1 EaF BT EHIBILALS

BRI RY), —REAVRREZ TR,

8.2 BR-FHH

—MRERIRHE pwm BXEERKBEEK. £Flcd pwmAKNWEXEE,

m %gc:biﬁf
HF P RR:

1. &%t linux/fbdev #OEBE, NREER, EE_-D,

2. RIFsHEE, £ LCD open flow Hffipk lcd fb black screen 89, B, WNREY
YRR TN ZE TE RS (KEF 2 R aALt).

3. MREFSEMBNAKL, BRERBIR, SMAUMKE.

4. NRBEVHREKTY, ERAFUIBNNEGEER, BARTEREZFAEMEI R, BEFEMER
o

5. MRHFEEMMIES, BREAE, lcd dbi if, lcd dbi IMtEEIER, REEXE, MRX
¥, ERFEEEEEXNRN L,

6. Zidf&Mlcd dbi clk modeo

2B FH logo

EEHAW logo/hTs, FEFHENE S
SAIEMZR uboot # kernel B9 log $TEM,

Uboot ¥NR5E] logo FIFTENIAT:
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[00.824]bmp name=bootlogo.bmp
307338 bytes read in 17 ms (17.2 MiB/s)

HNEIRZE, AL cat LT =1L uboot B logo @& IRENALTN, #E disp reserve BIAK
o

cat /proc/cmdline | grep disp reserve
disp reserve=307338,0x46b5c900

NIZATENR, EF[LCD_FBIFFKBIFTED:
THEATENERME]EE:

1. lcd_fb 3 built-in,.
2. uboot i%EY logo Ko

[LCD FB] Fb map kernel logo,line:201:
Fb_map kernel logo failed

TEITENAT logo KNAFEER:

[LCD FB] Fb map kernelslogo,line:241:
Bmp [120 x 24] is not equal to fb[320 x 240]

TE$TEN logo A2 bmp:

[LCD FB] Fb map kernel logo,line:223:
this is not'a .bmp picture.

TETED logo & bmp24 =& bmp32:

[LCD FB] Fb map kernel logo,line:232:
Only bmp24 and bmp32 is supported!

8.5 NE

FERARSEERAR, SZMTEH—/TI,
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8.6 FALIREX

B LCD BB ERINE 18bit &% (RGB666) 3K 16bit &% (RGB565) , MisNRIE
RGB888 XiiEpEitainsk, S0 TFEMERIXTLL.

D1 %% dither TheE, BAREFZHF full color BB (rgb888), BEAEZXMIE Mo

8-1: lcd frm %7

8-2: lcd frm $T7F
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8.7 EE Rz

B E B SRR R X (RS R K

ZidfElcd dbi clk modeo

R
\,\“"“ﬂe
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AR LCD ErREEMFEMBIARXLZRm LSS (£8& SoC) MEWimSH (LCD BLER® driver
IC) M9—1Ndig:

1. RINEFENEEYRS 75,

2. (FAIFERFMIUAK driver IC Fit (BRYIE)
3. FAEElcd b0 FEES I,

4. HfR LCD FRrREMRRBIREMES,

R
\‘\“’mﬂe
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E{E =R

WRAXFAE © 2021 HKiEEERHRHDBRATE. RE—TIF,

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

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

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

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

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